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CK  The  serentli  letter  of  the  English  alpha- 
bet, but  the  third  in  those  of  all  me  Oriental 
languages,  and  also  of  the  Gbeek.  The  form 
of  our  G  is  borrowed  from  the  Boman  alphabet 
O,  in  EnsUsh,  has  two  sonnds ;  before  a,  o, 
and  Uy  and  occasionally  before  t  and  f ,  it  is  the 
medial  letter  of  the  gattural  order ;  the  other 
sound,  which  it  possesses  only  before  e  and  t, 
is  one  of  the  medials  of  the  sibilant  series. 
The  enttoral  G  is  liable  to  a  Tanety  of  changes 
in  different  dialects  and  lan^ages. 

G,  as  a  Boman  abbreriation,  is  used  for 
gratis,  geos,  gaudinm,  &c  G.V.  signifies  genio 
urbis,  G.L.  genio  loci,  and  G.PJL  gloria  populi 
Romam.  As  a  numeral,  it  denoted  400.  On 
the  Fivnch  coins  G  indicates  the  city  of  Poi- 
tiers; and  in  chronology  it  is  the  seventh 
Dominical  letter. 

G.  In  Music,  a  note  of  the  scale  correspond- 
ing to  the  td  of  the  French  and  Italians. 

CNUiardiBe  or  Oaberdlne  (Span,  gabar- 
dina).  A  coarse  frock  or  dress,  mentioned  by 
Shakspeare  in  the  Tempest  and  Merchant  of 
yefticem 

CNOitiroBite  (gabbro,  the  Italian  name  of 
a  rock  composed  of  Diallage  and  Felspar).  A 
mineral  found  in  a  yein  of  titaniferpus  iron 
near  Arendal,  in  Norway.  It  is  a  lilicate  of 
alumina,  soda,  and  potash.  It  has  ako  been 
termed  Fuscite  and  Compaci  Scapolite, 

ChUMl  (Fr.  gabelle,  said  to  be  derived  from 
the  Teutonic  word  geben,  to  give).  Any  impost 
laid  on  commodities  was  originally  thus  termed 
in  Fmoe :  as,  gabelle  de  vin,  de  draps,  &c. ;  but 
the  word  acquired  in  the  course  of  time  the 
peculiar  signification  of  a  duty  on  salt,  which  is 
meant  triien  the  woi:d  gaheUe  is  used  simply. 
The  gabel  was  first  established  in  the  early 
part  of  the  fourteenth  centnzY,  during  the  rsign 
of  PhiUp  of  Valois,  and  with  a  brief  interrup- 
tion of  fLTtym*%  from  1840  to  1846,  continued 
to  be  levied  down  to  the  reign  of  Lirais  XVL, 
at  vhieh  time  th*  xewnue  whieh  it  produced 
•stiBated  at  thif^-cifl^t  milliona  of  francs. 
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GADOLINITE 

The  distribution  of  this  tax  was  most  capricious 
and  arbitrary ;  and  it  may  safely  be  affirmed  that 
the  gabel  was  one  of  the  greatest  curses  im- 
posed on  France  previously  to  the  Revolution. 

CkibUui  OIL  A  petroleum  or  mineral 
naphths  exuding  from  the  strata  at  Gbibian,  a 
village  in  Languedoc 

CkiMoiM  (Fr. ;  ItaL  gabbione).  In  Forti- 
fication, cylinders,  open  at  both  ends,  made 
of  twigs  or  bands  of  iron  twisted  round  stakes. 
When  filled  with  earth,  they  are  used  as  a  screen 
from  the  enemy's  fire,  and  to  revet  parapets. 

Ckible  (Ger.  giebel).  In  Architecture,  the 
vertical  put  of  a  wall  at  the  end  of  a  roo^ 
from  the  level  of  the  eaves  to  the  summit 

Oadllj.    [(EaTBXTM.] 

CkULoidSy  CHUtoidSB  (Gr.  ydSei,  cod),  A 
family  of  so^finned  fishes,  which  belong  to  the 
section  SubbracMans,  or  those  which  have  the 
ventral  fins  below  or  in  advance  of  the  pec- 
torals, and  of  which  the  cod-fish  (Gadus  mor^ 
rAua,  Linn.)  may  be  regarded  as  tne  type. 

The  eeneral  charactOT  of  the  Ghidoid  family 
Lb  as  foUows :  Body  moderately  elongated,  sub- 
compressed,  and  covered  with  soft  and  very 
numerous  scales ;  head  smooth ;  jaws  and  front 
of  the  vomer  armed  with  pointed,  unequal, 
moderate,  or  small  teeth,  disposed  in  several 
rows,  like  a  rasp ;  gill-openings  large,  and  with 
seven  rays ;  most  of  the  species  with  two  or 
three  dorsal  and  one  or  two  anal  fins ;  stomach 
strong  and  capacious;  cecal  appendages  very 
numerous ;  air-bladder  large,  with  s^mg  pa- 
rictes,  often  dentated  laterally.  The  greater 
number  of  the  cod  tribe  inhabit  the  seas  of  cold 
or  temperate  latitudes;  their  flesh  is  white 
and  weil-fiavoured;  they  are  very  prolific, 
and  constitute  the  most  important  subject  of 
fisheries.  The  great  sand-bank  of  Nendbund- 
land  is  the  most  iiuiious  of  the  cod  fisheries. 

[FiSHBST.] 

CkidoHntte.  A  silicate  of  yttria,  found  in 
Sweden,  chiefly  near  Fahlun,  and  at  Ytterby, 
near  Stockholm,  in  imperfect  green  etystals,  and 
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GADUS 

in  amotphons  masses,  embedded  in  a  coarse- 
grained granite.  It  was  named  after  the  Bos- 
eian  chemist  Gadolin,  who  discoyered  in  it  a 
new  earth,  yttria. 

Ckulas  (Gr.  7^805).    [Gadoids.] 

CkMllo  or  Ckulbelle.    [Ersb.] 

Oair.  The  boom  or  yard  extending  the 
npper  edge  of  what  are  called  fore  and  aft  sails. 
Tne  gaff  turns  on  the  mast  against  which  its 
thicker  end  rests ;  the  mast,  as  an  axis,  occupy- 
ing a  semicircular  cavity  in  the  end  of  the 
gaSr.  This  cavity  is  known  as  the  gaff's  jaws. 
It  is  supported  by  two  independent  ropes ;  the 
throat  halliards  at  the  mast^  and  the  ^ak  hal- 
liards  at  the  outer  end.  It  is  steadied,  when 
the  sail  is  not  set,  by  ropes  at  the  extremity 
called  vangs. 

Oaire  or  Ckia^  (Fr.  jange).  In  Architec- 
ture, the  length  of  a  slate,  or  tile,  exposed 
beyond  the  lap ;  also  the  measure  to  which 
anything  is  confined.  Plasterers  use  the  word 
to  signify  the  greater  or  less  quantity  of  plaster 
of  Paris  used  with  the  common  lime  and  hair 
to  accelerate  the  setting ;  bricklayers  use  it  to 
express  the  state  of  mortar:  thus,  they  say  a 
mortar  is  gauged  stiff,  or  thin,  as  it  partakes 
of  one  or  other  of  those  qualities.  Engineers 
use  the  word  to  express  die  distance  between 
rails,  the  thickness  of  boiler  plate,  wire,  copper, 
and  other  materials. 

Gage  or  Gaugb.  In  Physics,  any  apparatus 
for  measuring  pressure,  force,  height,  depth  or 
size.  Thus  the  gage  of  an  air-pump  indicates 
the  extent  to  whicn  the  ^rarefaction  in  the  re- 
ceiver has  been  carried.  [Am-PUMP.]  The 
steam  gage  measuios  the  pressure  of  steam  in 
any  vessel;  the  wind  gage,  the  force  of  the 
wind ;  the  tide  gage^  the  height  of  the  tide,  &c. 
[Anemometer;  Hydhometer.] 

Oalmlte.  A  native  aluminate  of  zinc,  called 
also  Automolite,  Named  after  Gahn,  who  first 
described  it. 

Oallkurde.  The  name  of  a  lively  dance 
peculiar  to  Italy,  and  supposed  to  have  been 
practised  by  the  ancient  Komans,  whence  it  is 
sometimes  designated  Romanesqiie. 

OaliiACO"  In  old  English  writers,  this  word 
signifies  the  draught  oxen,  horses  and  their 
fhmiture,  which  were  left  free  when  a  villein 
was  amerced,  that  agriculture  might  not  be 
interrupted. 

GatniniT  Twist.  In  rifled  arms,  a  twist  or 
spiral  inclination  of  the  grooves,  which  becomes 
more  rapid  towards  the  muzzle. 

Oalaetio  Circle  (Gr.  yaXeucriKoSt  milkf/). 
A  term  first  used  by  Sir  John  Hersehel  to  de- 
note that  great  circle  of  the  heavens  to  which 
tiie  coarse  of  the  Milky  Way,  as  traced  by  the 
unaided  eye^  most  nearly  conforms.  It  is  in- 
clined, at  an  angle  of  about  63^,  to  the  equator, 
and  cuts  that  circle  in  two  points,  whose  right 
ascensions  are  respectively  about  Oh.  47m. 
and  12  h.  47  m.,  so  that  its  northern  and  south- 
ern poles  respectively  are  situated  in  R.A 
12  h.  47  m.,  N.PJ).  630,  and  R.A.  0  h.  47  m.. 
N.P.D.  117°.  This  circle,  Sir  John  Hersehel 
Qhserree^   is  to  siderenl  what  the  inTariable 
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ecliptic  is  to  planetair  astronomy — a  plane 
of  ultimate  reference,  the  ground-plane  of  the 
sidereal  system.     [Galaxy.] 

CkUaotlc  Poles.  The  two  opposite  points 
of  the  heavens,  situated  at  90°  from  the  Galactic 
Circle. 

Ctalaetia  (Gr.  ydXa^  milk).  A  substance 
yielding  gelatin  found  in  milk  by  Morin.  {Jour- 
nal fur  Pharmacie  [3]  xxv.  423.) 

Ckaaotlte  (Gr.  yAKa),  A  fossil  substance, 
not  unlike  French  chalk.  When  immersed  in 
water,  it  has  the  colour  of  milk. 

Ckaaotodendron  (Gr.  TcUa,  milk ;  8^y8/>or, 
a  tree).    [Bbosimum  ;  Cow-tree  ;  Galactinb.] 

CkOaetopoiotle  (Gr.  T^a,  milk,  and  toi^, 
/  make).  A  term  applied  by  some  medical 
writers  to  diet  and  medicine  supposed  to  pro- 
mote the  secretion  of  milk. 

CkUangral.  A  dried  root  brought  from 
China ;  it  has  an  aromatic  smell,  and  a  pungent 
bitter  flavour,  and  was  formerly  used  in  medi- 
cine. The  greater  galangal  is  the  produce  of 
the  K(smpferia  GalangOy  and  the  lesser  of  the 
Maranta  Galanga. 

CkUantliiis  (Gr.  t^Uo,  milk,  and  tty0or,  a 
flower).  The  Snowdrop  genus,  especially  in- 
teresting in  gardens  as  being  the  'first  pale 
blossom  of  the  nnripened  year.'  The  common 
Snowdrop  is  G.  nivalis ;  a  larger  and  finer  spe- 
cies, G.  piicata,  is  a  native  of  the  Oimea. 

Oalatea.    [Aas.] 

Oalatlieea.  A  genus  of  long-tailed  {ma- 
crourous)  Crustacea,  including  some  very  beau- 
tiful species  (  G^.  rugosa^  striqosa  et  squamifera), 
occasionally  found  on  the  ifiritish  coasts.  The 
true  Galathaa  have  the  thorax  oblong  or  ovoid, 
the  median  antennse  produoed,  and  the  pincers 
elongated.  This  term  is  derived  ^m  the  name 
of  the  nymph  Galatea. 

Oalazy  (Or.  ^  yaXc^tas  kAkKos),  The  Via 
Lactea  or  Milky  Way.  This  luminous  zone,  so 
remarkable  in  a  clear  night,  must  have  attracted 
the  notice  of  the  first  observers  of  the  heavens, 
and  its  true  nature  seems  to  have  been  surmised 
at  an  early  period.  Manilius,  in  his  Astrono- 
micon,  after  alluding  to  the  well-known  mytho- 
logical fable  of  its  origin,  asks — 

Anne  magls  dena&  iteUamm  tnrba  ootonA 
Ckmtexit  flaznniM,  et  oraaso  Inmine  oandet, 
Et  foljgore  nitct  ooUato  clarior  orbLi  ? 

The  expkiiation  of  the  phenomenon  here  sug 
gested,  namely,  the  condensed  light  of  countless 
multitudes  of  small  stars  so  crowded  together 
as  to  be  individually  undistinguishable,  is  as- 
cribed to  Democritus,  and  its  truth  was  con- 
firmed, or  at  least  rendered  much  more  pro- 
bable, immediately  on  the  discovery  of  the 
telescope,  Galileo  himself  ennmorating  among 
the  advantages  resulting  from  his  instrament, 
that  of  putting  an  end  to  the  disputes  about  the 
nature  of  the  MilW  Way.  About  the  middle  of 
the  last  century,  Wright  of  Durham,  and  Kant 
and  Lambert  in  Gennany,  speculated  on  the 
connection  of  the  phenomenon  with  the  general 
arrangement  of  the  stars  in  space ;  Imt  the 
first  who  undertook  a  systematic  examination 
of  the  galaxy  with  telescopes  of  adequate  power 
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WM  8b  TViDiBm  Henchol,  and  to  the  indefa-  jof  contrast  with  the  Iqmlno^ity  ol*  tbo  Milky 
tigable  kboun  of  thia  great  astronomer,  and  J^V;  which  surrounds  it  on  all  bides,  and  which 
to  those  of  Sir  John  F.  W.  Herschel  (who,  ,  in  this  region  is  remarbiUy  brilliaut. 
daring  his  memorable  residence  at  the  Cape,  |  It  is  to  be  remarked  that  the  gi^at  increase 
with  tttSMme  telescope  which  had  been  used  by  in  tlie  number  of  stars  observed  in  the  neigh- 
his  father,  and  by  a  nmilar  process  of  exami-  j  bourhood  of  tho  galaxy  is  occasioned  chiefly  by 
Bstion,  entlored  those  regions  of  the  sky  whidi  i  the  greater  abundance  of  telescopic  stars,  i.e. 
are  inTisible  in  oor  latitudes),  ajitronomers  are  '  of  those  below  tho  sixth  order  of  magnitude, 
mainly  indebted  |br  the  facts  upon  which  any  '  Stars  of  the  first  magnitude  are  distributed 
sound  speenlatioin  respecting  the  constitution  of .  over  the  sphere  with  tolerable  uniformity.  If, 
the  heaTens  can  as  yet  be  founded.  j  however,  we  take  the  whole  number  visible  to 

The  Milky  Way,  as  seen  by  the  naked  eye,  the  naked  eye,  a  rapid  increase  is  perceptible 
nreeentB  the  appearance  of  a  snccession  of  i  as  we  approach  the  limits  of  the  galaxy ;  with 
InminoaB  patches  of  varying  intensity.  Its  '  respect  to  those  of  smaller  magnitudes,  the  ac- 
breadth  ia  very  unequal,  m  some  parts  hardly  ;  camulation  along  that  circle  and  its  branches 
exceeding  5®,  m  othera  extending  to  16^ ;  and  ;  almost  exceeds  imagination.  The  minuteness 
there  is  a  part  between  Serpentarins  and  An-  !  of  the  stars  indicates  their  enormous  romote- 
tinons  where  the  two  branches  into  which  it  is  ness.  As  far  as  number  is  conctrned  it  is 
there  divided  occupy  together  a  breadth  of  22°.  estimated  that  of  20,000,000  visible  in  powerful 
Its  course  throngfa  the  heavens  is  nearly  that  of  telescopes  18,000,000  are  in  the  Milky  Way. 
a  great  cirde  inclined  at  an  angle  of  about  63^  |  From  the  relatively  greater  abundance  of 
to  the  equator,  and  cutting  tluit  circle  in  two   stars  in  the  plane  of  the  Galactic  Circle  than 


points  whose  ri^t  ascensions  are,  respectively, 
0  h.  47  m.  and  12  h.  47  m.  Struve  remarks 
that  the  most  condensed  stratum  does  not  lie 
exactly  in  one  plane,  but  appears  rather  to  be 
contained  in  two  different  planes  inclined  at  an 


in  the  regions  on  either  side  of  it,  and  from 
the  indication  of  some  preponderance  on  the 
southern  side,  Sir  W.  Herschel  drew  the  con- 
clusion that  the  galaxv  ia  composed  of  a 
stratum  of  stars  of  which  the  thickness  is  in- 


angle  of  10^,  and  intersecting  in  the  piano  of  considerable  in  comparison  with  its  length  and 
the  celestial  equator,  the  sun  being  at  u  little  j  breadth,  and  that  the  sun  is  placed  not  far  fruoi 


distance  from  the  line  of  intersection.  This 
slight  deviation  from  a  great  circle  had  been 
remarked  at  an  earlier  period,  and  Lambert 
supposed  it  might  be  occasioned  by  the  place 
of  the  sun  being  not  exactly  in  tho  middle  of 
the  zone,  but  a  little  on  one  side.  It  is  con- 
venient, however^  in  speaking  generally  of  the 
system  of  the  galaxy,  to  refer  it  to  a  great 
orele  of  the  ^here;  and  the  great  drde  to 
which  it  most  nearly  oonforms  has  been  named 
by  Sir  John  Herschel  tiie  Galactic  Circle. 

At  several  parts  of  its  course  the  Hilky  Way 
throws  off  streams  or  branches.  In  Perseus 
a  branch  is  sent  off  which  is  traceable  to 
a  considerable  distance.  Another  proceeds 
from  a  point  near  the  star  m  Fiq>pis,  nearly 
on  tho  sonthem  tropic  In  Aigo  it  opens 
out  into  a  wide  fan-like  expanse,  nearly  20^  in 
breadth,  which  terminates  abruptly,  and  at 
this  part  its  continnity  is  interrupted  bv  a  wide 
gap.  At  a  Centatari  it  again  subdivides.  At 
7  SoffiUarii  it  suddenly  collects  into  a  vivid 
oval  maas,  about  6^  in  length  and  4°  in  breadth, 
so  exceedingly  rich  in  stars  that  a  moderate 
csleulatioB  gives  upwards  of  100,000.  On  the 
oth^  hand,  >P^ces  occur  in  the  very  middle  of 
its  course,  which  appear,  to  the  naked  eye, 
entirely  devoid  of  stars,  and  peorfectly  black. 
The  most  remarkable  of  these  is  situated  in 
the  SoathezM  Cross,  where  the  Milky  Way 
appnnehes  the  nearest  to  the  south  pole,  and 
so  spiking  is  its  appearance  that  the  early 
navigators  designated  it  by  the  name  of  the 
coal  sack.  This  apace  is  of  an  irregular  pear- 
ihapd  form ;  it  ia  about  8^  in  length  and  59 
ia  breadth,  and  was  described  and  figured  by 
the  AbUf euilUe  inl710.  Lacaille  correcUy 
■ttribatsd.  ito  stEOuBg  blackness  to  the  effect 
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tho  middle  of  the  stratum,  somewhat  nearer  to 
its  northern  than  to  its  southern  surface,  and 
near  tho  point  where  it  subdivides  into  two 
principal  laminse  inclined  at  a  small  angle  to 
eaeh  other.    Assuming  the  real  magnitudes  of 
stars  to  be  the  same,  on  the  average,  through 
the  whole  sidereal  system,  he  determined  by  a 
series  of  photometrical  experiments  that  stars 
of  tho  sixth  magnitude  (the  least  visible  to  Uie 
naked  eye)  are  twelve  times  more  remote  than 
those  of  tho  first,  and  that  the  penetrating  power 
of  his  twenty-foot  telescope  was  seventy-five 
times  greater  than  that  of  the  naked  eye,  so 
that    the  smallest  stars  visible  in  the  tele- 
Hcopc  are  at  a  distance  equal  to  900  times  the 
distance  of  Sirius.  Now,  as  the  average  appa- 
rent breadth  of  the  Milky  Way  is  about  6° 
its  thickness  at  that  great  distance  must  bo 
900  X  sin  5^,  or  e^ual  to  soventv-eight  times 
the  distance  of  Sinus,  or  more  than  six  times 
the  distance  of  the  stars  of  the  sixth  magnitude. 
Therefore  the  IVIilky  Wav,  even  in  the  (urection 
of  its  poles,  extends  to  three  times  the  distance 
of  the  smallest  stars  visible  to  the  unaided  eye^ 
the  Sim  being  supposed  at  the  centre  of  uie 
stratum.    Hence  it  follows  that  not  only  our 
solar  system,  but  all  the  etars  in  the  firmament . 
visible  to  the  naked  eye,  are  plunged  to  a  great 
depth  in  the  stratum  of  st^s  composing  the 
galaxy,  and  form  an  integral  part  of  it. 

It  must  be  kept  in  mind  that'  the  above 
conclusions  are  based  on  two  hypotheses  which 
are,  at  best^  very  precarious ;  and  in  fact  both 
of  them  appear  to  have  been  abandoned  bySir 
W.  Hersch^  himself  in  his  later  years.  With 
respect  to  the  fiisti  namely,  the  distribution  of 
the  s(ar*  in  space  at  nearly  equal  distances 
from  each  pther,  he  remarks,  in  »  paper  pub- 
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lished  in  1817,  that  although  a  greater  number 
of  stars  in  the  field  of  view  may  be  taken  in 
general  as  an  indication  of  their  extension 
to  a  greater  distance,  yet  the  gauges  have  in 
reality  more  direct  reference  to  the  condensa- 
tion than  to  the  distance,  and  hence  a  greater 
number  in  the  field  of  view  may  be  explained 
as  well  by  a  greater  condensation  of  the  galaxy 
as  by  a  greater  extension  of  its  figure  in  the 
direction  m  which  the  stars  appear  most  nu- 
merous. The  other  hypothesis,  namely,  that 
the  telescope  penetrates  to  the  extreme  bound- 
aries of  the  galaxy,  is  subject  to  much  doubt 
Sir  W.  Herschel,  speaking  in  1818  of  his  forty- 
foot  telescope,  the  penetrating  power  of  which 
he  estimated  to  reach  to  2,300  times  the  dis- 
tance of  Sinus,  states,  as  his  opinion,  that 
even  at  this  enormous  distance  the  limit  of  the 
stratum  was  not  attained,  inasmuch  as  the 
telescope  failed  to  resolve  the  nebulous  appear- 
ance into  stars,  and  he  therefore  concluded  the 
stratum  to  be  fHthomless.  Sir  John  Herschel 
thinks  the  limit  has  been  attained  only  in 
certain  directions :  *  Throughout  by  far  the  largest 

Eortion  of  the  extent  of  the  Milky  Way  in  both 
emispheres,  the  general  blackness  of  the  ^und 
of  the  heavens  on  which  its  stars  are  projected, 
and  the  absence  of  that  innumerable  multitude 
and  excessive  crowding  of  the  smallest  visible 
magnitudes,  and  of  the  glare  produced  by  the 
aggregate  of  multitudes  too  small  to  affect 
the  eye  singly,  which  the  contrary  supposition 
would  appear  to  necessitate,  must,  we  think, 
be  considered  unequivocal  indications  that  its 
dimensions,  in  directions  where  these  conditions 
obtain,  are  not  only  not  infinite,  but  that  the 
space-penetratine  power  of  our  telescopes  suffices 
fiurly  to  pierce  through  it  and  beyond  it'  But, 
on  the  other  hand,  there  are  parts  where  not  the 
slightest  indication  of  a  limit  is  discernible.  'Such 
is,  in  effect,  the  spectacle  afforded  by  a  very  large 
portion  of  the  Milky  Way  in  that  interesting 
region  near  the  point  of  its  bifurcation  in 
Scorpio,  where,  through  the  hollows  and  deep 
recesses  of  its  complicated  structure,  we  behold 
what  has  all  the  appearance  of  a  wide  and 
indefinitely  prolonged  area,  btrewed  over  with 
discontinuous  masses  and  clouds  of  stars,  which 
the  telescope  at  last  refu.ses  to  analyse/ 

There  is  also  another  objection  which  has 
been  raised  by  Struve,  namely  that  the  celestial 
spaces  are  not  perfectly  transparent,  and  that 
therefore  the  light  of  distant  stars  is  enfeebled 
more  than  in  proportion  to  their  distance. 

The  only  conclusions  which  can  be  safely 
drawn  are  tht  loUowing  :— 

1.  That  the  whole  l^;ht  of  the  Milky  Way  is 
nothing  but  the  light  of  innumerable  stars  of 
all  magnitudes  down  to  the  fiuntest  point  per- 
ceptible in  the  best  telescopes. 

2.  That  the  phenomena,  on  the  whole^  sgree 
with  the  supposition  that  the  stars  of  our 
firmament,  instead  of  being  scattered  through 
space  indiffbrently  in  all  directions,  form  a 
stratum  of  which  the  thickness  is  small  in  oom- 
parieon  with  its  lensth  and  breadth,  and  that 
the  fim  ocei^efl  a  pGioe  near  the  middle  of  the 
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thickness,  and  near  the  point  where  the  f^fratum 
is  subdivided  into  two  principal  iMminfe. 

3.  That  if  all  the  fix«xl  stars  in  the  firmament 
be  regarded  as  forming  one  great  sytttem— that 
of  the  galaxy — we  are  still  in  complete  ignorance 
of  its  extent,  and  Mrithout  the  least  idea  of  what 
may  be  called  its  ground  plan. 

OalbaBmn  (Lat. ;  Gr.  xa^/3^).  A  slightly 
fetid  gum  resin,  produced  by  the  Galbanum 
officinale.  It  is  imported  fh>m  Turkey  and  the 
"East  Indies  for  medical  use,  but  is  of  little 
importance. 

Oalbola  (Lat  the  yellow  bird).  A  genus  of 
Scansorial  birds  closely  allied  to  the  kingfishers 
by  their  elongated  sharp-pointed  beak,  the  upper 
ridge  of  which  is  angular ;  and  by  their  short 
feet,  the  anterior  toes  of  which  are  almost  wholly 
united :  these  toes,  however,  are  not  precisely 
the  same  as  those  of  the  kingfishers.  The  plu- 
mage of  the  species  of  Galbtua  which  are  called 
by  the  French  jacamars,  is  not  so  smooth  as 
that  of  the  kingfishers,  and  always  has  a  metal- 
lic lustre.  They  are  solitary  birds,  that  live  in 
wet  forests,  feed  on  insects,  and  build  on  low 
bushes. 

CkUbnlttS.  In  Botany,  a  term  invented  by 
Ghertner,  to  denote  a  form  of  firuit  similar  to  a 
cone,  excepting  that  the  galbulus  is  round,  and 
has  the  heads  of  the  carpels  much  enlarged,  us 
in  the  firuit  of  the  juniper. 

CkUe*  The  Myrica  Gale,  a  small  native 
fragrant  bush,  of  the  order  Myricacets,  found  in 
boggy  places. 

CkUe  of  IVind.  The  Sea  term  for  a  con- 
tinued storm  of  wind :  the  lowest  degree  is  the 
fresh  gale,  the  next  a  stroftg  gale,  and  the  last 
a  heavy  or  hard  gale,  called  abo  a  whole  gale. 

0«lea  ^Lat.).  In  Antiquity,  the  head- 
piece or  helmet  used  in  battle  by  the  Boman 
soldiers.  The  galea  was  used  for  the  same 
defensive  purposes  as  the  cassis ;  but  differed 
from  it  in  this,  that  while  the  cassis  was  the 
term  properly  applied  to  helmets  made  of  metal, 
the  galea  was  originally  of  hides. 

Galba.  (Lat).  In  Botany,  the  helmet  or 
arched  part  of  a  fiower,  as  seen  in  the  Aconite ; 
hence  galeate,  helmeted. 

CkdeiTii  (Gr.  yd\a,  because  it  is  supposed  to 
increase  the  milk  of  animals,  especially  of  goats). 
The  name  of  a  genus  of  plants,  including  G. 
officinalis,  or  Gk>at's  Hue,  a  plant  of  little  taste, 
and  eaten  in  Italy  in  salads.  It  was  fbrmerly 
held  in  some  repute  as  a  cordial  in  fevers. 
The  genus  consists  of  perennial  herbs  of  the 
Leguminous  &mily,  nearly  related  to  Glycyr- 
rhiga, 

CkUena  (Lat).  Native  sulphide  of  lead, 
composed,  when  pure,  of  86*6  per  cent,  of  lead 
and  13*4  sulphur.  It  forms  bunches  and  veins 
in  igneoQs  and  sedimentary  rocks,  especially  in 
Carboniferous  Limestone,  in  which  it  often  fills 
irregular  cavities  and  fissures.  It  occurs  in 
amorphous  masses  with  a  lamellar  structure, 
firequently  granular,  especially  when  silver  is 
present,  sometimes  almost  compact,  and  cir- 
stallised  in  cubes,  octahedrons,  or  their  modi- 
fications.    The  colour  is  lead-greyt  much  like 
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that  of  the  metal  lead,  with  a  metallic  lustre, 
aod  sometimes  8iipe;rficially  coTered  with  an 
iridescent  tarnish.  Galena  is  the  meet  abun- 
dant ore  of  lead,  and  that  from  which  the  greater 
part  of  the  metal  is  obtained. 

Sometimes  Ghilena  is  so  rich  in  silver  as  to 
be  vorked  almost  entirely. as  an  ore  of  that 
metal,  as  is  the  case  at  tne  mines  of  Saxony, 
Uic  Ilarz,  and  those  of  Bleyberg  in  the  Eifel. 

The  lai^gest  lead  mine  in  the  world  is  that  of 
AUonheads  in  Northumberland;  and  some  of 
th<»  purest  metal  is  that  produced  at  the  Austrian 
mines  of  Notsch  in  Carinthia. 

Oalanlsts.  In  Ecclesiastical  History,  a 
suMirision  of  the  sect  called  Waterlondians  in 
the  i>eventeenth  century.  In  Medical  Histoir, 
the  followers  of  Galen  were  so  termed,  in 
opposition  to  the  practitioners  of  the  chemical 
school 

Oaleopittaeons  (6r.  7aX^,  a  weasel;  wiOriKos, 
an  apf).  A  genus  of  Insectivorous  Mammalia, 
having  the  bones  of  the  arm  and  leg,  but  not 
those  of  the  digits,  excessively  elongated,  and 
supporting  extensive. lateral  folds  of  skin  which 
are  useful  as  a  parachnte,  but  not  as  organs  of 
flight.  The  species  are  restricted  to  the  great 
islands  of  the  Indian  Archipelago ;  their  inferior 
ii)cisK>rB  are  remarkable  for  their  complex  form 
likp  the  teeth  of  a  comb. 

Galaraca  (Lat  galerus,  a  cap  or  tuft),  A 
peiius  of  Tetramerous  Coleoptera,  now  tiie  type 
tii  nu  extensive  family  {Gcierucid<B\  including 
timongst  other  subgenera  the  noxious  tumip- 
flitfs  {Haltica).  All  the  Galerucida  are  vege- 
table feeders,  both  in  their  larva  and  in  their 
perfect  state.  There  are  about  a  dozen  known 
British  species  of  Galeruca  proper,  which  are 
small,  and  generally  dark  or  dull-coloured 
beetles. 

Qaliaeacp  (Galium,  one  of  the  genera).  A 
natural  order  of  herbaceous  Exogens  of  the 
Cinchonal  alliance,  inhabiting  the  cooler  parts 
of  the  world.  They  are  distinguished  from 
Cinehonacea  by  their  square  stems  and  verti- 
cillate  leaves  without  stipules.  The  roots  of 
Hubia  tinetoria  yield  Madder,  and  those  of 
R.  cardifolia  furnish  the  Munjeet  dyn  of  India. 
CNUipea  (the  Guiana  name).  The  genus 
of  Rutacea  yields  the  Angostura  Bark  of  the 
Pharmacopoeia.  It  is  said  to  be  produced  both 
by  G.  officinalis  and  G.  Cusparia,  and  hence 
is  sometimes  called  Cusparia  Bark.  It  is  em- 
ployed in  medical  practice  as  a  tonic,  and  by 
the  natires  of  Guiana  to  stupefy  fish. 

Hfldlpot.    A  white  resin  derived  from  the 
Piniu  fnaritima, 

(Gr.  'X^o,  fnilk),  A  genus  of 
ibling  herbs,  with  stellately  whorled  leaves, 
small  flowers  often  inconspicuous,  and  fruits  con- 
aisting  of  two  dry  seed-vessels,  each  containing 
a  single  seed.  G.  Aparine,  the  Cleavers  or 
Ooos€grass,  is  a  common  weed  in  almost  every 
hedgebank,  and  is  remarkable  for  its  globular 
fruits  being  covered  with  hooked  prickles.  The 
tonrefied  seeds  are  nid  to  be  a  good  substitute 
for  eoAee,  and  the  flowers  of  Galium  verum 
are  used  to  euidle  milk.    The  roots  of  some  of 

6 


GALLERY 

them  afford  a  purple  dye.  Like  Madder,  thflj 
belong  to  the  order  Galiacea, 
OaU  (Gr.  xoA^).  FBilil] 
Oall  of  Olaaa.  The  salts  and  other  im- 
purities which  float  upon  the  fused  materials 
for  the  manufacture  of  glass,  and  which  are 
skimmed  off.    They  are  also  called  sandiver. 

CkOl  Znaeots.  The  name  of  a  family  of 
Heraipterans,  comprehending  those  of  which 
the  females,  towards  the  period  of  oviposition, 
assume  a  globular  form,  analogous  to  the  galls 
caused  by  the  galUcoles. 

CkUl  Vats.  Excrescences  produced  by  the 
cynips,  a  small  insect  which  deposits  its  eggs 
in  the  tender  shoots  of  the  Querctis  in/ectoria,  a 
species  of  oak  abundant  in  Asia  Minor.  When 
the  maggot  is  hatched,  it  produces  a  morbid 
excrescence  of  the  surrounding  parts,  and  ulti- 
mately eats  its  way  out  of  the  nidus  thus 
formed.  The  best  galls  are  imported  from 
Aleppo  and  Smyrna;  their  principal  ingre- 
dients are  tannic  and  gallic  acids.  The  infu- 
sion of  galls  affords  a  dense  white  precipitate 
in  solution  of  gelatin,  and  a  black  precipitate 
with  the  ferric  salts.  The  latter  property  leads 
to  the  USD  of  galls  in  the  manufacture  of  ink 
and  of  black  dye ;  they  are  also  used  as  an 
astringent  in  medicine. 

Oalls.  Local  affections  or  diseases  of  plants, 
caused  by  the  puncture  of  insects.  They  are 
produced  by  an  excessive  deposition  of  cellular 
tissue,  and  are  of  no  consequence  to  the  general 
health  of  the  individual  subject  to  them. 

CkUl-bladdor.  An  oblong  membranous 
receptacle  attached  to  the  imder  part  of  the 
liver.  It  retains  the  bile  which  regurgitates 
from  the  hepatic  duct,  and  sends  it  through 
the  cystic  duct,  which  proceeds  from  its  neck 
into  the  ductus  communis  ckoledochuSf  and 
thence  into  the  duodenum. 

Oall  -  stones.  Concretions  occasionally 
found  in  the  gall-bladder  and  biliary  ducts. 
They  consist  cither  of  a  peculiar  fatty  matter 
called  cholistirin,  or  of  inspissated  bile,  or  of 
mixtures  of  the  two.  The  gall-stones  of  the  ox 
generally  contain  a  peculiar  yellow  colouring 
matter  which  is  valued  by  painters. 

Oalleon  (ItaL  galeone).  A  name  formerly 
applied  to  large  and  lofty  ships  of  war :  it  was 
subsequently  limited  to  the  treasure  ships  which 
brought  the  riches  of  the  New  World  to  Spain. 
They  were  heavy  unmanageable  vessels. 

CkUlery  (Ital.  gallena,  Fr.  galerie).  In 
the  Fine  Arts,  a  term  applied  to  a  collection  of 
works  in  painting  or  sculpture,  or  to  the  build- 
ing containing  it.  The  earliest  gallery  or 
mui^eum  of  which  there  is  any  record  was  that 
of  the  Hcrsum  or  temple  of  Juno  at  Samos, 
to  which  a  picture  gallery  (iri»wca^«oj)  was  at- 
tached. The  PcBcile,  or  painted  chamber,  at 
Athens  was  a  gallery  of  paintings,  but  not  quite 
in  the  sense  now  applied.  The  Egyptian  Ptole- 
mies formed  collections  of  pictureji,  as  did  also 
the  Romans :  Verres  had  a  remarkable  collec- 
tion of  works  of  art ;  and  most  of  the  public 
temples  of  Home  were  depositories  of  works  of 
painting  and  sculpture ;  the  Temple  of  Peaoa 
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ins  renowned  for  its  collections.  Constant!- !  pictures,  and  the  Esterhazy  and  Lichtenstein 
nople,  however,  had  still  greater  accumulations  \  collections  at  Vienna,  are  perhaps  the  best  pri- 
than  Home.  In  Europe,  the  magnificent  Mu- 1  T>ite  galleries.  The  Vatican  at  Rome  and  the 
seum  of  the  Louvre,  though  much  reduced  in  British  Museum  possess  the  largest  and  most 
1815  by  the  restoration  of  many  works  acquired  j  valuable  galleries  of  sculpture, 
by  conquest,  is  still  one  of  the  richest  in  pictures  [  Gallery.  In  Fortification,  a  covered  pas- 
numcrically ;  but  it  does  jiot  possess  so  many  j  sage,  sometimes  constructed  under  the  oounter- 
first-rate  Italian  pictures  as  the  British  National   scarp  and  loopholed. 

(Gallery.  The  gallery  founded  at  Florence  by  j  Gallebt.  In  Mining,  a  passage  leading  in- 
Cosmo  II.  long  enjoyed  the  first  rank,  but  must ;  wards  from  the  entrance  of  the  mine, 
be  now  considered  secondary  to  several  Euro-  CtaUoj  (Fr.  galore).  A  low-bmlt  vessel 
pean  galleries.  The  treasures  of  Florence  are,  propelled  by  sails  and  oars,  either  on  a  single 
nowever,  divided  into  two  collections — that  of !  tier,  or  on  tiers  of  benches  one  above  the  other, 
the  UflBzi,  and  that  of  the  Pitti  palace;  but  The  war  vessels  of  antiquity  were  all  galleys, 
both  galleries  combined  do  not  equal  in  num*  Among  the  Greeks  those  chiefiy  mentioned  are 
bers  the  collections  of  Dresden,  of  Madrid,  or  the  pentecontori,  which  appear  to  have  had  fifty 
of  the  Louvre.  Numbers,  of  course,  are  not  tlie  '  oars  disposed  in  a  single  tier;  and  the  triremes, 
real  test  of  the  value  of  a  gallery  of  works  vessels  with  three  banks  of  oars.  [Tribeme.] 
of  art ;  but  where  all  have  been  formed  with  Galleys  were  likewise  employed  by  the  man- 
more  or  less  indiscrimination,  it  becomes  a  fair  time  nations  of  the  middle  ages  in  the  Mediter- 
test.  The  selected  galleries  are  few,  those  of  ■  ranean.  Their  use  in  naval  war  hardly  ceased 
the  Vatican  at  Home,  the  National  Gallery  in  i  until  the  end  of  the  seventeenth  century;  and 
London,  and  the  Pinaeothek  at  Munich  being ;  the  Venetian  republic,  down  to  the  period  of 
almost  the  only  examples.  If  we  rank  the  prin-  its  extinction,  always  maintained  a  number 
dpal  galleries  of  Europe  according  to  their   of  war  galleys.     The  Venetian  galleys  had  a 


numbers,  the  following  is  their  order  at  this 
date  (1865)  :  1.  Versailles,  about  3,300  works, 
chiefly  French  battles ;  2.  Dresden,  about  2,200 
pictures ;  3.  Madrid,  Real  Museo  of  the  Prado, 
1,833 ;  4.  The  Museum  of  the  Louvre,  about 
1,800;  5.  The  Hermitage  at  St.  Petersburg, 
1,631;  6.  The  Gallery  of  Berlin,  1,250;  7.  The 
Belvidere  at  Vienna,  upwards  of  1,550  ;  8.  The 
Pinaeothek  of  Munich,  1,270;  9.  The  Gallery 
of  the  UfBzi  at  Florence,  upwards  of  1,200 ; 

10.  The  National  Gallery,  London,  about  750 ; 

11.  The  Gallery  of  the  Museo  Borbonico  at 
Naples,  about  VOO;  12.  The  Academy  at  Ve- 
nice, 688  ;  13.  The  Academy  of  Antwerp,  584  ; 
14.  The  Gallery  of  Turin,  569  ;  15.  The  Brera 
of  Milan,  503;  16.  The  Pitti  Palace,  Florence, 
600;  17.  The  collection  of  Brussels,  400; 
18.  The  Gallery  of  Amsterdam,  386 ;  19.  The 
Stadel  Institution  at  Frankfort,  380;  20.  The 
Museum  at  the  Hague,  304 ;  21.  The  collection 
of  the  Academy  of  Bologna,  280.;  22.  The 
Capitol  at  Rome,  225 ;  and  23.  The  celebrated 
Gallery  of  the  Vatican  at  Rome,  only  37.  The 
National  Gallery  of  London  is  unfortunately  at 
present  divided,  from  utter  insufficiency  of  space 
at  Trafalgar  Square,  a  part  of  the  national  col- 
lection being  placed  at  Kensington ;  if  united  in 


single  tier  only,  and  all  modem  galleys  followed 
the  same  construction.  These  were  formidable 
vessels  in  a  calm,  but  unfit  for  a  rough  sea. 
The  Venetians  had  also  a  large  high-pooped 
sort  of  galley  called  aalcazzOf  whence  the  word 
galkass  and  galliott  in  old  English  writers. 

The  name  galley  is  also  applied  to  some  of  the 
smarter  boats  of  a  ship  of  war,  as  the  admiral's 
galley,  the  cavtairCs  galley.  The  latter  is  a 
nandsome  and  very  swift  boat,  propelled  by  six 
alternate  oars,  handled  by  a  picked  crew.  The 
galley  in  a  ship  is  the  place  where  cooking  is 
carried  on :  it  is  in  the  forepart  of  the  vessel, 
on  one  of  the  lower  decks. 

The  punishment  of  the  gaUeys,  i.  e.  the  em- 
ployment of  condemned  criminals  in  the  toil- 
some employment  of  rowing  them,  is  said  to 
have  originated  under  the  Greek  empire.  It 
was  used  by  all  the  nations  bordering  on 
the  Mediterranean.  In  France,  under  the  old 
jurisprudence,  the  punishment  of  the  galleys 
was  the  severest  of  secondary  penalties. 
About  the  end  of  the  reign  of  Louis  XIV., 
when  galleys  themselves  began  to  be  disused, 
the  galley  slaves  were  employed  in  hospitals, 
public  works,  &c.;  and  the  name  of  the  punish- 
ment was  changed  by  the  Constituent  Assembly 


one  whole  and  properly  displayed,  it  would  up- 1  (1798)  to  travavx  forch,  compulsory  labour, 
pear  what  it  is,  not  only  one  of  the  most  select  j  whence  the  word  forqat  for  a  criminal  so  con- 
and  valuable,  but  also  one  of  the  larger  European  j  dcmned.  Under  the  code  of  the  empire  the 
galleries ;  and  it  is  yet  only  in  its  infancy :  it !  punishment  was  accompanied  with  forfeiture  of 
was  first  opened  to  the  public  on  May  10,  1824,  property,  infamy,  and  branding.  By  an  alt^r- 
with  38  pictures,  just  one  more  than  the  Va-  ation  of  the  law  effected  in  1832,  the  brand 
tican  possesses  at  this  day.  Edinburgh  and  was  abolished;  and  the  criminals,  who  had 
Dublin  have  also  now  their  national  galleries,  ,  hitherto  been  intermingled  in  the  throe  penal 
and  England  possesses  also  the  public  coUec-  j  fortresses  (Toulon,  Ro(^efort,  and  Brest),  were 
tions  at  Hampton  Court  and  Dulwich,  besides  classified.  Toulon  was  appropriated  to  those 
the  valuable  royal  gallery  at  Windsor,  and '  condemned  for  ten  years  and  under ;  Brest, 
the  private  galleries  of  the  duke  of  Suther-  j  to  those  from  ten  to  twenty ;  Rochefort^  to 
land,  the  marquis  of  Westminster,  the  earl  of '  persons  condemned  for  life.  The  name  bagne, 
Ellesmere,  and  others.  The  Borghese  Gal-  applied  in  France  to  prisons  in  which  those 
lery,  a  collection  of  upwards  of  5(M)  valuable   condemned  to  compulitory  labour  are  confined^ 
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is  derired  horn  the  fiunons  Bagnio  priflon  at 
Conatantiiiople,  so  called  on  aoeount  of  some 
baths  ntnated  th»p.  The  principal  crimes 
now  punished  in  this  manner  by  the  French 
law  are — some  acts  of  riolence  against  the  go- 
Temment  or  public  law;  coining  or  forgeiy; 
assanlts  followed  by  death  on  legal  o£&er8; 
murder,  unless  nnder  aggrayated  circumstances ; 
rape,  abduction,  buiglazy,  highway  robbery, 
peijuiy,  &c 

Galley.  In  Printing;  pieces  of  thin  board 
or  metal  of  different  sizes,  with  ledges  about 
three-fifths  of  the  height  of  types,  for  receiring 
the  matter  as  it  is  composed,  and  for  affording 
a  level  on  which  to  make  it  up  into  pages. 

Oalll.  In  Boman  Antii^uities,  priests  of 
Cybele,  at  Rome.  The  origm  of  the  word  is 
uncertain,  but  they  are  said  to  have  been  so 
called  from  the  river  Gallus  in  Phiygia,  whence 
the  worship  of  the  goddess  was  introduced  into 
Kome  B.C.  204.  (Liv.  xxix.  14.)  These  priests 
were  always  euuuchs  (Lucretius  ii.)  ;  and 
being  chosen  from  a  low  class,  were,  unlike  all 
other  priests,  allowed  to  beg  on  certain  days. 
(Cic.  be  Legibus  ii.  9.)  In  their  rites  they 
resembled    the    Corybantes,    Dacttli,  and 

CVSBTES. 

OaUio  Aold.  An  acid  obtained  from  gills 
and  some  other  vegetable  astringents.  It  is 
white,  crystalline,  and  soluble  in  water  and 
alcohol.  It  gives  an  inky- blue  colour  with  a 
ferric  salt,  but  no  pn-cipitate  with  gelatin, 
which  distinguishes  it  from  tannic  acid.  When 
heated  to  about  215°  C.  it  is  resolved  into  car- 
bonic anhydride  and  pyrogallic  acid ;  tliis  latter 
acid  is  largely  manufactured  for  the  purposes 
of  photography. 

CkUllcan  Cburcb.  The  distinctirc  title  of 
the  Roman  Catholic  church  in  France,  which 
maintains  a  certain  degree  of  independence  in 
respect  of  the  Roman  see.  The  liberties  of  the 
Qailican  Church,  first  asserted  in  the  Pragmatic 
Sanction  (1438),  were  defined  and  confirmed 
in  the  Quatuor  Propositiones  Cleri  Gallicani, 
promulgated  in  1682.  The  occasion  of  this 
declaration  was  a  dispute  between  Louis  XIV. 
and  Pope  Innocent  XI.  concerning  the  right 
long  practised  by  the  French  kings  of  occupying 
in  their  own  persons  the  inferior  preferments 
of  a  diocese  which  lapsed  during  the  vacancy 
of  the  see.  It  was  then  determined  by  an 
assembly  of  the  French  clergy,  that  the  pope 
has  no  temporal,  but  only  spiritual  rights,  as 
the  vicegerent  of  Christ:  that  even  these  are 
limited  by  canons  and  councils :  and  that  the 
decrees  of  the  holy  see  are  subject  to  reversal 
upon  the  decision  of  the  clergy  in  general. 
{ikdaraiion  of  the  French  Clergy  concerning 
Eedesiaatical  Powers  drawn  up  by  the  famous 
Bossuet,  bishop  of  Meaux,  in  tho  assembly 
convoked  1^  Louis  XIV.  in  1682.)  While. 
however,  it  asserts  this  liberty  in  speculative 
points,  the  (Saliioan  church  does  not  ditfer  from 
the  Roman  in  any  points  of  faith.  It  has,  how- 
ever, always  been  the  object  of  tho  Jesuits,  and 
that  laige  party,  both  of  cleigy  and  laity,  who 
have  rided  with  them,  to  bring  the  church  in 
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France  more  closely  into  submission  to  the 
of  Rome.  The  Jansenists ;  the  great  legal  body, 
headed  by  the  parliaments ;  and  many  of  the 
leading  divines  of  that  church,  such  as  ^eury 
and  Bossuet,  were  arrayed  on  the  other  side :  and 
the  struggle  continued  with  more  or  less  vehe- 
mence through  the  eighteenth  century.  The 
suppression  of  the  Jesuits  appeared  for  the  time 
to  give  the  victory  to  the  (Qailican  side.  But  it 
may  be  said  to  have  suffered,  in  the  eyes  of  the 
Catholic  public  in  general,  a  very  severe  defeat 
when,  in  the  early  part  of  the  Revolution,  its 
leaders  sided  to  a  considerable  extent  with  the 
party  of  progress,  and  accepted  the  'civil  consti- 
tution '  of  the  clergy.  The  period  of  lowest  ex- 
ternal power  of  the  church  in  France  was  that 
of  the  revival'  of  what  are  commonly  called 
Ultramontane  opinions  in  the  church  of  Rome ; 
those,  namely,  which  exalt  most  highly  the 
papal  power,  and  are  most  opposed  to  the  exist- 
ence of  anything  approaching  to  national  and 
independent  churches  or  branches  of  the  church 
witliin  the  communion  of  Rome.  Accordingly, 
the  concordat  effected  by  Napoleon  I.  with 
Rome,  although  it  established  a  church,  in  the 
political  sense  of  the  word,  dependent  on  tho 
State,  yet  in  no  degree  tended  to  reconstitute 
that  Gallican  church  which  the  great  divines 
of  the  age  of  Louis  XIV.  had  endeavoured,  with 
some  success,  to  build  up.  Since  that  time 
tho  Ultramontane  school  appears  to  have  ac- 
quired still  more  decided  influence  among  the 
clergy  of  France. 

Oalliolsiii.  Literally,  a  phrase  or  construc- 
tion peculiar  to  the  French  language,  but  used 
generally  to  denote  such  phrases  or  modes  of 
speech  iu  English  as  are  formed  after  the  French 
idiom. 

CkUlioola  (Lat.  galla,  a  gall ;  colo,  linhahit). 
The  name  of  a  family  of  Pupiparous  Hymeno- 
pterans,  including  Uiose  of  which  the  larvae 
inhabit  tho  galls  or  vegetable  excrescences 
caused  by  the  perforation  and  oviposition  of 
the  parent  insect. 

GaUlnaceanSf  ChUlinaoea  (Lat  gallus, 
a  cock).    [Rasokbs.] 

CkUlinule  or  'VTater-ben.  The  type  of 
the  subgenus  Galliwda^  now  dismembered 
from  the  Fidica  of  Linnaeus,  which  terra  is 
restricted  in  modem  systems  of  ornithology  to 
the  Coots  proper. 

Oalliott.  A  strong  and  cumbrous  bluff- 
bowed  vessel  used  by  the  Dutch,  having  a  main 
mast  and  a  mizen  mast,  usually  close  aft-. 

Oallizenite.  A  mineralogical  synonym  of 
Titanite, 

Oallon  (Old  Fr.  galon).  An  English  mea- 
sure of  capacity.  By  Act  of  Parliament  the  im- 
perial gallon  is  to  contain  10  lbs.  avoirdupois 
of  distUled  water,  weighed  at  the  temperature 
of  62^  of  Fahrenheit,  the  barometer  standing 
at  30  inches.  This  is  equivalent  to  277*274 
cubic  inchea  The  old  English  gallon,  wins 
measure,  contained  231  cubic  inches :  beer 
measure,  282  cubic  inches.     [Measures.] 

Gallotannio  Acid.  The  tannic  iicid,  or 
astringent  principle  of  nut-galls,  obtained  on 


OALLOWSBITS 

peioolatiDg  gallB  with  washed  ether  nnd  eva- 
porating the  aqueous  portion  of  the  percolate. 
It  forms  an  insoluble  compound  with  gelatin, 
the  fohnation  of  which  is  the  chief  feature  in 
the  operation  of  tanning  hides  to  form  leather. 
Its  combination  with  iron  forms  the  basis  of 
black  writing  inks.     [Tannuc.] 

Oallowsblts.  On  Shipboard,  consist  of  a 
stout  wooden  framework  for  the  support  of 
•pore  spars. 

Oally-worm.    [Jxtlm.] 

Ctelt.    [Gault.] 

llalTanisin  (from  Galvani,  professor  of 
anatomy  at  Bologna,  the  discoverer  of  some  of 
the  phenomena  connected  with  this  form  of 
electricity  in  the  year  1790).  Under  this  term 
are  frequently  included  the  phenomena  of 
Voltaic  £lectsicitt.  We  shall  here  limit 
it  to  the  apparent  evolution  of  electricity 
by  the  contact  of  different  metals ;  this  is  best 
ODserved  by  the  muscular  contractions  which 
are  produced  in  the  leg  of  a  frog  recently  killed, 
when  two  different  metals,  such  as  zinc  and 
silyer,  tin  and  gold,  &c.,  one  of  which  touches 
the  crural  nerve,  and  the  other  the  muscles,  are 
brought  into  contact.  Every  time  the  metals 
touch  each  other,  the  limb  becomes  powerfullv 
convulsed ;  and  if  the  experiment  be  made  with 
a  dead  rabbit,  one  of  the  metals  being  in 
contact  with  the  brain,  and  the  other  with  the 
muscles  of  the  extremities,  the  whole  body  of 
the  animal  is  strangely  agitated.  Similar  ex- 
periments have  been  made  upon  the  bodies  of 
criminals  shortly  after  execution.  These  re- 
sults, which  have  till  lately  been  considered  to 
depend  upon  the  effects  of  electricity  excited  by 
the  contact  of  the  metals  upon  the  nervous  and 
muscular  systems,  led  Vulta  to  his  celebrated 
researches,  which  terminated  in  the  discovery 
of  the  Voltaic  battery.  Nearly  all  the  cases, 
however,  of  the  apparent  production  of  electri- 
city by  contact  have  been  satisfactorily  traced 
by  Faraday  to  chemical  action.  [Voltaic 
Battbbt.] 

Ctalwanometer.  An  instrument  for  ascer- 
taining the  presence  and  estimating  the  amount 
of  a  current  of  electricity,  especially  galvanic  or 
^  J  voltaic  electricity,  by  the  de- 

viation which  it  occasions  in 


point,  and  surrounded  by  one 
or  more  coils  of  copper  wire  covered  with  silk, 
the  ends  a  and  b  either  being  left  free,  or  termi- 
nating in  two  small  copper  cups  containing  mer- 
cury, for  the  convenience  of  communication  with 
the  source  of  electricity.  When  this  needle  is 
placed  parallel  to  the  coil,  and  in  the  magnetic 
meridian  (as  represented  in  the  above  figure), 
it  immediately  deviates  when  the  electric  cur- 
rent passes  through  the  coil ;  and  the  deviation 
is  either  to  the  east  or  the  west,  according 
to  the  direction  of  the  current.     [Elrctbo- 

MAOmSTISM.] 

Sometimes  the  needle  is  surrounded  by  two 
separate  coils  of  wire,   through    which  two 
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electric  currents  can  be  made  to  pass  in  different 
directions ;  the  deflection  of  the  needle  then 
indicates  the  comparative  strength  of  the  two 
cnrrents  which  are  tending  to  deflect  it  in 
opposite  directions.  Such  an  instrument  is 
termed  a  differential  galvanovuter.  Hecently 
a  very  sennitive  galvanometer  has  been  devised 
by  Sir  William  Thompson:  it  has  a  small 
mirror  attached  vertically  to  the  axis,  and  upon 
this  mirror  a  beam  of  light  is  thrown,  which  being 
received  upon  a  screen  at  the  distance  of  several 
feet  from  the  instrument,  magnifies  any  de- 
flection of  the  needle  enormously;  since  the 
beam  reflected  from  the  mirror  not  only  acts 
like  an  arm  of  the  same  length,  but  also  travels 
with  t^ice  the  angular  velocity  of  the  mirror. 
This  form  of  instrument  is  termed  a  reflecting 
galvanometer, 

OalvanoBCOpe*  An  instrument  for  de- 
tecting slieht  currents  of  electrid^.  Its  con- 
struction IS  the  same  as  that  of  the  galvano- 
meter; but,  being  merely  a  qualitative  in- 
strument, it  has  no  provision  for  measuring 
the  angle  of  deflection  of  its  magnetic  needle. 
[Galvanometer.  ] 

Oamba  (Lat).  A  technical  term  in  Mam- 
malogy, applied  by  Illiger  to  the  elongated 
me/atarsu8  of  the  Kuminants  and  Solipeds. 

Oambeson.    [Poubpoint.] 

Oamblr.  An  astringent  drug  obtained  from 
Uncaria  Gambir,  and  used  as  a  substitute  for 
Catechu. 

Oambore*  A  yellow  gum  resin  much  used 
as  a  pigment,  and  in  medicine  as  a  drastic  and 
nauseating  purge.  That  which  is  imported  from 
Ceylon  in  cakes  rolled  up  in  flag  leaves,  is 
the  produce  of  the  Garcinia  Cambogia.-  That 
of  Mysore  is  said  to  be  the  produce  of  G.  pic- 
toria ;  while  that  of  Siam  has  been  ascertained 
to  come  from  a  variety  of  G.  Morella. 

Cktme  &aws.  The  principal  statutes  re- 
lating to  game  now  in  force,  are  the  7  &  8  Geo. 
IV.  c.  49,  the  9  Geo.  IV.  c.  69,  and  1  &  2  Wm.  IV. 
c.  32,  with  several  subsequent  statutes  amend- 
ing these  enactments.  By  the  common  law, 
which  followed  the  old  forest  law,  as  intro- 
duced into  this  country  by  the  Normans,  all 
game  was  the  property  of  the  king ;  no  person 
whatsoever  could  ei^oy  the  diversion  of  sport- 
ing, unless  authorised  by  royal  grant  of  a  chase 
or  free  warren ;  and  to  kill  a  deer  was  deemed 
almost  as  heinous  an  act  as  to  kill  a  man.  But 
although  at  common  law  no  persons  could  with 
impimity  encroach  upon  the  kingly  prerogative 
of  pursuing  game,  yet  those  were  exposed  to  the 
additional  pains  and  penalties  of  the  statute  law 
who  committed  this  offence  not  being  possessed 
of  a  certain  rank  or  dignity,  or  of  a  certain 
amount  of  landed  property.  Strictly  speaking, 
then,  the  superior  condition  in  life  of  a  party 
const  it  utod  the  ground  of  his  exemption  from 
additional  punishment,  and  not,  as  commonly 
supposed,  a  qualification  to  do  that  which  was 
altogether  interdicted,  whether  to  the  peer  or 
the  peasant.  But  the  aggravated  offence  under 
the  statutes,  namely,  that  of  sporting  without 
rank  or  fortune,  being  in  later  times  severely 
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fluted,  wiiile  the  ofigiBal  offence  at  common 
lew  vu  peaeed  orer,  nnk  and  fortnne  were,  in 
the  end,  looked  upon  aa  a  qualification ;  and  a 
freehold  eatate  of  100/.  a  year,  or  leasehold 
for  99  yeaxB  of  160/.  a  year,  or  heing  the  eon 
and  har  apparent  of  an  eequire  or  person  of 
sopencv  de^«e,  wete  acoonnted  as  so  many 
qualifications.  The  statute  law  prohibited  any 
persons  whataoeTer,  whether  qnalified  to  kill 
game  or  not,  from  making  it  the  snbject  of  sale 
or  merdiandise. 

The  principal  alterations  in  the  law  made 
by  the  last  Act  above  mentioned  are,  first, 
that  an  qualifications  are  done  away  with, 
and  that  any  person  takine  out  a  proper  cer- 
tificate may  kill  game  on  his  own  land,  or  that 
of  another  person,  with  his  leave  ;  and  secondly, 
that  every  person  having  such  a  certificate  mav 
sell  game  to  any  person  licensed  to  deal  in  it 
according  to  the  Act^  who  again  is  at  liberty  to 
retail  it  without  restriction. 

Most  trespasses  and  offences  relating  to  game 
are  punishable  upon  summaiy  conviction,  before 
magistrates.    The  most  serious  of  these  ofiences  ' 
is  what  is  called  niffki  poaching.    After  two  ^ 
convictions  before  a  magistrate  ior  this  offence  ! 
it  becomes  a  misdemeanour,  to  be  proceeded  I 
against  by  indictment  and  punishable  by  penul ' 
serfitude   for   seven   years,   or  imprisonmffni 
and  hard  labour.     Night  poaching  committed 
by  three  or  more  persons  in  company  together 
is  a  misdemeanour  in  the  first  instance,  and 
punishable  by  penal  servitude  for  fourteen  years, 
or  imprisonment  and  hard  labour.     By  the 
last   *Act  for  the  Prevention  of   Poaching,* 
25  &  26  Vict.  c.  114  (1862),  power  is  given  to 
constables  to  search  for  game,  without  warrant 
in  certain  cases,  and  to  detain  the  game,  the 
party  who  is  found  to  have  unlawfully  taken 
It  being  liable  to  fine.    For  the  purposes  of 
this  Act,  the  word  gam$  is  defined  to  include 
hares,  pheasants,  partridges,  woodcocks,  snipes, 
rabbits,  grouse,  black  or  moor  game ;  besides 
the  eggs  of  several  of  these  birds. 

Ckunes  (A.-Sax.  eaman,  import).  Qames 
have  been  resorted  to  in  all  ages  and  among  all 
nations  for  the  purposes  of  mental  or  physical 
exercise  or  amusement.  The  games  of  the  an- 
cient Greeks  were  religious  solemnities,  which 
brought  the  citizens  of  all  the  independent 
states  of  Greece  in  contact ;  and  these  festal 
communions  (vanr)r^(ts)  served  as  the  most 
popular  bonds  of  social  union  among  all  who 
bore  the  Hellenic  name.  The  four  principal 
games  were  the  Olympian,  Pythian,  Nemean, 
and  Isthmian.  (Wachsmuth*s  Historical  An- 
tiquiiiet  of  the  Greeks^  ch.  i.  part  ii.  s.  22 ; 
Grote's  Hittory  of  Greece^  part  ii.  ch.  ii.  See 
also  the  treatise  of  Barbeyrac  on  the  Moralittf 
of  Games.) 

C«mlnfi  In  Law,  all  common  gaming- 
houses are  nuisances  in  the  consideration  of 
Eog^h  law.  The  firnt  statute  against  public 
gaming  is  the  83  Hen.  YIII.  c.  9.  By  9 
Anae  e.  14  securities  given  for  the  repayment 
el  mooej  lent  for  pmnoees  of  gaminjg;  were 
dedared  to  be  void ;  and  any  person  losing  and 
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paying  10/.  at  one  sitting  might,  within  three 
months,  recover  the  same  wiu  costs ;  but  the 
severity  of  this  Act  was  qualified  by  a  subse- 
quent statute  (6  &  6  Wm.  IV.  c  41)  in  favour 
of  innocent  holders  of  such  securities.  More 
recently  it  has  been  enacted  that  all  agreements 
by  way  of  gaming  or  wagering  shaJl  be  void, 
and  that  money,  &c.,  alleged  to  be  won  upon 
any  wager  shall  not  be  legally  recoverable; 
but  this  enactment  does  not  apply  to  any  sub- 
scription for  or  towards  any  plate,  prize,  or 
sum  of  money  to  be  awarded  to  the  winner  of 
a  lawful  ^me,  pastime,  &c.  (8  &  9  Vict  c.  109). 
But  gaming  as  a  public  offence  had  never  been 
satisfactorily  dealt  with  until  the  last-mentioned 
Act  (1846),  which  gave  the  power  of  summary 
conviction  against  persons  engaged  in  keeping 
and  managing  public  gamine-houses,  and  wYdck 
was  amended  and  rendered  more  stringent  in 
1864  by  the  stat.  17  &  18  Vict.  c.  38.  In 
France,  where  the  privilege  of  keeping  such 
houses  had  been  farmed  by  a  company  for 
6,000,000  francs  annually,  public  gaming-houses 
were  suppressed  by  the  law  of  July  22,  1836, 
from  January  1,  1838 ;  and  this  example  has 
been  followed  by  most  of  the  chief  continental 
states,  so  that  they  now  exist  only  in  the  small 
principality  of  Monaco  and  at  Saxon  in  Canton 
Valais  in  Switzerland.  At  the  latter  place 
they  are  protected  by  jealousies  between  the 
Cantonal  a^d  Federal  Governments. 

CkuamaFAiiiotloii.    The  name  sometimes 
given  to  the  definite  integral 


jr 


c-«arn-i</jf, 


for  which  Legendre  in  his  Exerciccs  du  CalctU 
Intigralf  vol.  ii.,  used  the  symbol  r  («),  and  pro- 
posed the  name  of  second  Eultrian  integral, 
Euler  having  first  examined  its  properties. 
These  properties  are  very  remarkable,  and  the 
more  important  since  a  great  many  definite 
integrals  may  be  expressed  by  means  of  the 
gamma-function.  For  positive  values  of  n  it 
can  easily  be  shown,  by  integrating  by  parts, 
that  r(«  +  l)=3ti  r(«),  and  since,  manifestly, 
r(l)»l,  it  follows  that  for  positive  integral 
values  of  w, 

r(n  +  l)=l  .  2. 3. .«»?!. 

When  n  is  a  proper  fraction,  the  following 
relation  exists : 

r(7i).r(i-n)«.JL-, 

sin  n  V 

and  gives,  for  n^J,  the  value  r(i)=\/». 
It  may  further  be  remarked  that  when  n 
-1-4616321451...,  r  (n)  has  the  mini- 
mum  value  0*8866031944.  Legendre,  in  his 
Exercices,    gives    a    table    of   the  values  of 

log   r  f— !L   1  for   all   integral  values  of  n 
^        \1000/  ^ 

between  1,000  and  2,000.  Gauss,  Lagrange, 
Jacobi,  Dirichlet,  and  several  other  modem 
writers  have  contributed  papers  on  the  proper- 
ties of  this  important  transcendental  function. 
Chunnuurlneav  CNunmarlna  (Gr.  k^*- 
fupot,  a  lobster).    The  name  of  a  family  of 


GAMMONING 

Amphipodous  Crustaceans,  having  the  genus 
Gamnutrus^  or  the  sand-hopper,  ae  the  type. 

Ckuumoiilng.  The  rope  by  which  the 
bowsprit  is  bonnd  firmly  down  to  the  cutwater. 
The  object  of  the  gammoning  is  to  exercise 
a  pressure  opposite  to  the  upward  pressure  of 
the  forestays  and  jibs.  The  ropes  of  the  gam- 
moning axe  f rapped  to  render  them  as  taut  as 
possible. 

Oamomorplilsiii  (Gr.  yafi4»,  to  many, 
and  iJiop^t  shape).  That  stage  of  developement 
of  organised  beings  in  which  the  spermatic  and 
germinal  elements  are  formed,  matured,  and 
senerated,  in  preparation  for  another  act  of 
fecundation,  as  the  commencement  of  a  new 
genetic    cycle.     [Pbotomobpuic  and   Outho- 

MOBPBIC] 

Oamat  or  Ckumna  Ht.  In  Music,  a  scale 
whereon  the  musical  notes  are  disposed  in  their 
scTeral  orders.  Its  invention  is  attributed  to 
Guido  Arctino,  a  monk  of  Tuscany  ;  it  is  also 
called  the  karmonical  hand,  Guido  having  made 
use  of  the  figure  of  the  hand  to  demonstrate 
the  progression  of  his  sounds. 

Cktndbarva*    [Centaurs.] 

Oangllon  (Gr.  ydy/Kioy,  a  knot).  An  en- 
largement in  the  course  of  a  nerve.  A  tumour 
in  the  sheath  of  a  tendon. 

Ckuigllonenra  (Gr.  yirrfXioVf  and  vwpov^ 
a  nerw).  A  name  applied  by  Rudolphi  to  the 
Molluscous  and  Articulate  divisions  of  the 
animal  kingdom,  which  are  characterised  by  a 
ganglionic  type  of  the  nervous  system.  In  the 
articulated  gansliated  animals  the  ganglia  arc 
always  disposed  symmetrically  along  the  middle 
line  of  the  body,  and  brought  into  communica- 
tion by  a  double  chord :  these  have  therefore 
been  torme<l  Homogangliata,  In  the  Mollusca, 
on  the  contrary,  the  ganglions  are  dispersed, 
and  placed  at  a  distance  from  each  other  and 
from  the  mesial  plane,  and  are  frequently  un- 
symmetrical  in  their  arrangement :  these  have 
therefore  been  termed  HttirogangUata. 

Oangllonlo  Struotore  (Gr.  yJefyXiov). 
In  Anatomy,  ganglions  are  enlargements  in  the 
course  of  nerves  resembling  knots.  Physio- 
logically, the  name  is  applied  to  collections  of 
vesicular  matter  which  are  centres  of  nervous 
power  to  the  fibres  connected  with  them.  The 
ganglionic  system  consists  of:  1st,  tho  gan- 
glionic portion  of  the  spinal  nerves ;  2nd,  the 
intflrnal  ganglionic  or  sympathetic  nerves,  with 
their  intravertebral  connections,  or  the  nerves 
regulating  both  the  motions  of  the  internal 
muscular  oi^ns,  as  the  heart,  stomach,  intes- 
tines, &c.,  and  the  secretions,  nutrition,  ab- 
sorption, &c  The  ganglionic  structure  in  the 
brain  is  frequently  termed  grey  matter,  as 
opposed  to  the  white  matter,  or  nerve  fibres. 

Ckinffrene  (Gr.  ydyypaipo,  from  ypdu, 
ypcdwf  to  feed  upon,  from  its  eating  away  the 
tissues).  This  term  is  used  to  denote  a  condi- 
tion of  the  soft  parts  of  the  body  closely  ap- 
proaching to  death;  the  term  sphacelus  (Gr. 
ir^dKtXos)  being  more  properly  applied  to  ab- 
solute death  or  mortification. 

Gangrene  may  be  moist  or  dry.    The  former 
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IS  characterised  by  the  escape  of  serum  into 
the  parti  and  bv  extravasation  of  bloody  which 
coagulates  and  blackens.  Gkises  are  given  out, 
and  vesicles  containing  these  gaseous  results  of 
decomposition  appear  on  the  skin,  raising  the 
cuticle ;  these  are  called  phlycUgna.  [Phltc- 
TJEXA.]  Dry  gangrene  may  be  regarded  as 
the  result  of  artenal  disease.  It  is  generally 
observed  in  advanced  aee-,  though  exceptional 
cases  have  been  recorded  in  earher  life.  It  is 
best  exemplified  when  gradual  ossification  of 
the  small  arterial  trunks  occurs ;  pain,  heat,  and 
redness  being  the  first  symptoms,  after  which 
the  parts  become  gradually  black  and  dry. 
The  hands,  forearms,  and  the  feet  are  chiefiv 
affected. .  It  is  this  dry  form  of  gangrene  whica 
is  produced  by  the  ingestion  of  ergot  of  rye. 
[EnooTisii.] 

Oangae.     The  mineral  substainces  which 
accompany  metallic  ores  in  the  veins  of  rocks. 

Ganffway.  The  opening  in  a  ship's  bulwarks 
by  which  persons  are  intended  to  enter  the  vessel. 
Ckumet.  [Pelbcanus  and  Sula.] 
Oanooepbala  {yAvos,  lustre,  and  irc^«Ai^, 
head).  An  order  of  fossil  Reptiles  distin- 
guished by  the  sculptured  and  external  po- 
lished or  ganoid  bony  plates  with  which  the 
entire  head  was  defended.  These  include  the 
post-orbital  and  supertcmporal  pistes,  which 
roof  over  the  temporal  fossae.  There  are  no 
occipital  condyles.  The  teeth  have  converging 
infiectcd  folds  of  cement  at  their  basal  half. 
The  notochord  is  persistent;  the  vertebral 
arches  and  peripheral  elements  are  ossified ;  the 
pleurapophyscs  are  short  and  straight.  There 
are  pectoral  and  pelvic  limbs,  which  are  na- 
tatory and  very  small ;  laice  median  and  lateral 
throat  plates;  scales  small,  narrow,  subganoid; 
traces  of  branchial  arches.  The  order  is  found 
throughout  the  series  of  carboniferous  rocks ; 
and,  so  far  as  present  palseontological  know- 
ledge  extends,  the  ganocephalous  reptiles  were 
amongst  the  first  to  appear  on  our  planet. 
[Abcheoosaubus.] 

Oanymedea  (Gr.  Taanjixffitis),  In  the  Ho- 
meric Mytholo^,  a  son  of  Tros  and  Callirhoe, 
and  brother  of  Ilus.  Being  the  most  beautiful 
of  all  mortals,  he  was  taken  by  Zeus  to  be  his 
cupbearer  and  to  live  among  the  gods  on  Olym- 
pus. Later  writers  added  that  he  was  borne 
aloft  to  heaven  on  an  eagle  sent  by  Zeus. 

Cku>I  (Fr.  geole,  Ital.  gaiola — for  gabbiola — a 
cage,  from  Lat.  cavea).  A  prison.  The  present 
law  relating  to  the  building,  repairing,  and  main- 
taining of  gaols  and  houses  of  correction  is 
regulated  by  the  statute  28  and  29  Vict,  c 
126  (1865)  consolidating  and  amending  several 
former  Acts  on  the  subject.  Every  place 
with  a  separate  prison  jurisdiction  must  pro- 
vide an  adequate  prison.  Prisons  may  be 
enlarged,  altered  or  rebuilt  with  the  sanction 
of  the  Secretary  of  State .  Prison  officers  are  to 
be  appointed  by  the  justices  in  sessions  as- 
sembled and  hold  office  during  pleasure,  and  to 
receive  such  salary  as  the  judges  may  direct. 
As  to  the' discipline  and  management  of  gaols, 
see  Pbisok.    The  Commission  qf  gaol  dSivery 
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it  OB*  of  Ummb  hM  hj  the  jndgM  of  the  s^^e- 
ricir  eooxtoto  eoftble  them  to  try  and  discharge 
priaoiMra  in  the  gaols  of  eounties  which  they 
risit  at  the  AsaizBS. 

0«pa.  In  Ornithologj,  the  opeoing  between 
the  mandiblee  of  bixda. 

OanuNtB.  Madder  ezhauated  with  water 
and  then  with  anlphuiic  add,  and  washed. 

0«v«lBia  Rafter  Br.  Garcia,  an  Oriental 
tzsrdler).  Thu  genna  of  Guriacem  yields  the 
JCangoeteen  and  Gamboge.  The  plant  which 
ptodnees  the  Man^oeteen  is  called  (r.  Manga- 
tiana ;  and  the  frmt  itself  about  the  sise  of  an 
orange^  has  a  thick  rind  enclosing  a  juicy  pulp 
haTii^  writes  Dr.  Abel,  'the  whiteness  and 
solnbiutj  of  snow,  and  a  refreshing  delicate 
delicious  HaTonr '  compared  to  that  of  a  com- 
pound of  pineapple  and  peach.  Gamboge  is 
the  yellow  gum  resin  of  U-,  Cambogia  and  G, 
pictaria,  and  of  a  pedicellate-flowered  Tariety 
of  G.  Mordla,  It  is  chiefly  imported  from 
Siam  by  way  of  Singapore.     (Gamboob.] 

OsurdmatorCKuwdmit  (rr.).  In  Heraldry, 
a  term  applied  to  a  beast  when  represented  fuU- 
&ced,  as  looking  at  the  spectator.  Re-guardant^ 
when  looking  backwards. 

OttrdMi  (fV.  jazdin,  Qoth.  gaids,  Lat  hortus, 
Qt.  x^ipiv)-  A  piece  of  ground,  attached  to 
a  house,  and  enclosed,  in  which  are  cultivated 
Tarious  Tegetables,  friiits,  and  flowers.  In  the 
infancT  of  cirilised  socie^,  all  these  were  cul- 
tirated  in  one  enclosure ;  but  as  mankind  ad- 
ranced  in  ciyilisation  and  refinement,  and  the 
number  of  plants  to  be  cultivated  increased,  it 
became  necessair  to  adopt  separate  depart- 
ments; and  culinary  vegetables  came  to  be 
cultivated  in  the  Kitchen  garden,  fruits  in 
the  Orchard,  flowers  in  the  Flower  garden, 
ornamental  trees  and  shrubs  in  the  Shrubbery 
or  Pleasure  grounds,  and  timber  trees  in  Plan- 
tations, Woods,  and  Forests.     [Gabdbxiko.] 

Ottrtenta  (after  Dr.  (harden  of  Charleston), 
l^iis  genus  of  CinchonacttB  will  be  most  familiar 
to  ofdinaiy  readers  through  the  Cape  Jasmine, 
as  it  is  called,  G.  florida  and  G,  radicans,  both 
beantifiil  evergreen  stove-shrubs  with  jasmine- 
scented  flowers,  of  which  the  double  form  is 
that  moet  commonly  seen.  There  are  many 
^)ecie8  known,  very  varied  in  character.  G, 
gummtfem  and  G.  lueida  of  India  yield  a  fra- 
grant resin  like  ElcmL 

OArdeniiBg.  The  art  of  cultivating  a 
nzden  comprehends  a  great  variety  of  objects. 
[Gasoex.]  All  these  are  generally  included 
mider  the  following  heads:  Horticulture,  or 
the  euhnze  of  culinanr  vegetables  and  frnits ; 
Florieolture,  which  includes  the  culture  of  orna- 
mental and  curious  flowers,  shrubs,  and  trees ; 
Arbofrieulture,  which  implies  the  culture  of 
trees  or  sfarobs  used  for  various  purposes  in  the 
arts  and  in  general  economy ;  and  Landscape 
Gardening  or  the  general  disposition  of  toe 
seenery  or  landscape  about  a  country  residence. 
{BiumcvLTvam ;  BoTAmc  GAsosr;  Abbobx- 
ccltcbb;  and  LaimacAFB  Gabdihino.] 

Mmrgif%9m    [GhrBooTLB.] 

Oailto  (A.-Sax.  gulaac).     The   bulb   of 
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AUiun  satioumt  used  in  eookeiy,  and  having 
what  is  called  tiie  aliiaeeouM  odonr  end  flavour 
veiy  strongly  developed. 

OttrliOv  OU  of:  This  oil  is  obtained  on 
distilling  garlic  with  water.  It  has  a  yellow 
colour  and  an  acrid  disagreeable  smell  and  taste. 
It  is  the  sulphide  of  allyl. 

Ckumot  ^Ital.  granata,  from  the  resemblance 
of  its  red  colour  to  that  of  pomegranate  seeds). 
A  mineral  of  which  there  are  several  varieties. 
They  are  all  silicates  of  different  bases,  which 
have  been  divided  into  the  following  six  sub- 
species :  1.  Alumina-lime  Garnet,  consisting  of 
silicates  of  alumina  and  lime^  and  comprising 
Cinnamon-stone  or  Essonite,  Grossubr  or 
Wiluite,  Romanzovite,  Topazolite,  and  Suc- 
cinite ;  2.  Alumina^magnesia  Garnet,  composed 
of  silicates  of  alumina  and  magnesia ;  Black 
Garnet  from  Arendal ;  3.  Alumina-iron  Garnet 
consisting  of  silicates  of  alumina  and  iron,  and 
comprising  Allochroite,  Almandine  or  Precious 
Garnet,  and  common  Garnet;  4.  Alumina^ 
manganese  Garnet,  consisting  of  silicates  of 
alumina  >ind  manganese  [Spbssaictinb]  ;  5. 
Iron-lime  Garnet,  composed  of  silicates  of  iron 
snd  lime,  and  including  Aplome,  Colophonite, 
Melanite,  and  Pyreneite;  6.  lAme  and  lAme' 
chroma  Garmt  or  Ouvarovite,  composed  of 
silicates  of  lime  and  oxide  of  durome. 

The  Precious  Garnet  is  employed  in  jewellery, 
while  coarse  Gamete  are  used  instead  of  Emery 
for  cutting  gems  and  polishing  metal  and  stone. 
[Ptropb.] 

Cktfnlahmont.  In  Law,  a  warning  or 
notice  given  to  a  party  to  appear  in  court  or 
give  information.  This  technical  term  is  used 
only  in  one  or  two  instances.  Thus  garnish' 
ment  or  warning  is  given  to  a  third  person,  in 
whose  hands  money  is  attached  within  the  liber- 
ties of  the  city  of  Ix>ndon  by  process  out  of  the 
Sheriff'  Court,  who  is  termed  a  garnishee. 

Oarotte.    [Garbotb.] 

Ganiaoii  (Mod.  Lat  gamitio,  military 
stores,  ^c. ;  Fr.  gamison).  A  body  of  forces 
disposed  in  a  fortress  to  defend  it  against  the 
enemy,  ot  to  keep  in  subjection  the  i^abitants 
of  the  town  where  it  is  situated.  A  place 
where  troops  are  quartered  in  barracks  is  called 
a  garrison,  to  distinguish  it  from  a  camp  or 
cantonment. 

Ckurroto  or  Osurotte.  A  mode  of  capital 
punishment  employed  in  Spain.  The  criminal  xa 
seated  on  a  stod  with  his  back  to  a  stake.  A 
tight  collar  is  passed  round  his  throat,  of  which 
the  ends  nearly  meet;  the  executioner,  standing 
behind  him,  twists  them  closer  by  means  of  a 
screw :  the  death  is  instantaneous. 

OarryacoM  (Garrya,  one  of  the  genera). 
A  small  order  of  diclinous  Exogens,  typical  of 
the  Garryal  alliance,  and  distinguished  from 
ndwingiacea  by  the  amentaceous  flowers  and 
opposite  cxstipulate  leaves.  Garrya  elliptica  is 
an  omamontsl  evergreen  shrub. 

Ckurtor.  In  Heraldry,  the  moiety  or  half  of 
a  bend. 

ItartOTf  Ordor  of  tlia.  The  commonly 
received  story,  which  attributea  the  origin  ai 
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illastrioiiB  order  to  the  dropping  of  the 
oonntess  of  SaliBbvT's  garter,  is  coDtradicted  by 
many  recent  writers,  who  attribute  its  institution 
to*  Kichaid  L,  who  tied  thongs  of  leather  as 
marks  of  distinction  round  the  legs  of  seTeral  of 
his  officers  at  the  siege  of  Acre.  In  the  opinion 
of  Sir  Samuel  R.  Meyrick  (On  Armour^  ii. 
64)  the  sorter  is  nothing  more  than  a  symbol  of 
unity.  The  order  was,  however,  either  founded 
or  restored  by  Edward  III.,  and,  according  to 
general  opinion,  either  in  the  year  1344  or  1350. 
The  first  of  these  dates  was  that  of  a  festival 
in  which  the  king  formed  himself  and  his 
associates  into  a  company,  imder  the  patronage 
of  St.  G^rge ;  but  nothing  is  said  respecting 
the  garter  until  the  latter  year.  The  stitutes 
of  the  Garter  have  been  revived  and  augmented 
by  Homy  V.,  Henry  VIII.,  and  George  III. 
in  1805.  It  was  generally  called  the  Order 
of  St.  George  imtil  the  reign  of  Edward  VI. ; 
St  G«orge  of  Cappadocia,  me  tutelar  saint  of 
England,  being  likewise  patron  of  this  order. 
It  originally  consisted  of  twenty-six  knights, 
the  king  bemg  the  chief;  and  the  same  number 
is  still  retained,  with  the  addition  of  princes 
of  the  blood-royal  as  supernumeraries.  In  the 
beginning  of  the  present  century,  it  was  esti- 
mated that  eiffht  emperors  and  twenty-eight 
foreign  kings  had  been  members  of  it  The 
number  has  since  been  much  augmented.  It 
is  the  most  ancient  of  all  the  lay  orders  of 
chivalry,  and  may  rightly  be  accounted  the 
noblest  in  the  world.  The  college  of  the  order 
is  held  at  the  chapel  of  St  George,  in  the  castle 
of  Windsor.  The  vestments  and  ensigns  of 
the  order  are,  the  mantle  ot  blue  velvety  changed 
to  purple  by  Queen  Elizabeth,  but  restored  to 
the  original  colour  by  Charles  I.;  the  sur- 
coat  of  crimson  velvet ;  the  hood,  which  is  now 
fixed  to  the  mantle,  a  cap  of  black  velvet  with 
an  aigrette  of  heron*s  feathers  being  worn  on 
the  head  instead  of  it ;  the  collar  of  gold,  com- 
posed of  twenty-six  pieces  made  to  resemble 
gpirters,  with  the  badge  of  the  order  (the  figure 
of  St.  George  and  the  Dragon)  pendent  fix)m  it ; 
and  the  garter  of  blue  velvet  The  lesser 
George,  as  it  is  called,  is  attached  to  a  blue 
ribbon,  passing  from  the  left  shoulder  to  the 
right  hip.  The  officers  of  the  order  arc :  the 
prelate  (the  bishop  of  Winchester  for  the  time 
being);  tlie  chanc^or  (the  bishop  of  Oxford); 
the  register  ^the  dean  of  Windsor) ;  garter  king- 
at-arms  (this  officer  combines  two  functions, 
being  herald  to  the  Order  of  the  Garter,  and 
also  principal  king-at-arms,  the  highest  officer 
of  the  Heralds'  College  under  the  earl  marshal) ; 
and  the  usher  or  blade  rod.  It  has  also  a  dean 
and  twelve  canons,  &c.,  with  twenty-six  pen- 
sioners, or  poor  knights.  The  most  authentic 
work  on  the  Order  of  the  Garter  is  that  of  the 
learned  antiquary  Elias  Ashmole. 

Qmm  (probably  from  the  German  geist,  or 
spirit).  This  term  is  applied  to  all  permanently 
elastic  fluids,  or  airs  diinring  from  atmospheric 
air. 

CkM  l*lttlnff0«  The  different  contrivances 
for  the  application  of  gas  lighting;  consisting  of 
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the  pipes  and  services,  the  mater,  the  yarioai 
burners,  such  as  the  batswing;  fishtail,  cock- 
spur,  argand,  sun  burners,  &c  The  pipes  are 
either  of  cast  iron,  when  their  dimensions  ex- 
ceed three  inches  in  diameter,  or  they  may  be 
either  cast  or  wrought  iron  of  two  inches  in  dia- 
meter :  they  are  made  of  wrought  iron  when 
they  are  from  two  inches  to  half  an  inch  dia- 
meter; and  of  pewter  or  of  tin,  when  smaller 
than  half  an  inch,  or  when  let  into  plastering. 
In  Paris,  the  service  pipes  are  made  almost 
entirely  of  lead.  Copper  pipes  must  be  carefully 
avoided,  as  the  gas  not  only  corrodes  them, 
but  also  forms  an  explosive  compound  with 
the  copper.  The  meters  may  be  either  the 
wet  or  dry  gas-meter.  Of  these,  the  former 
are  more  likely,  at  first,  to  mark  against 
the  company,  and  the  latter  to  do  so  in 
the  course  of  time.  The  burners  are  usually 
made  batswing  when  they  have  to  be  exposed 
to  the  effects  of  sudden  gusts  of  wind  (as  in 
street  lamps,  open  lights,  &c.) ;  the  batswing 
is  composed  of  a  nipple,  across  which  a  narrow 
slit  is  formed,  through  which  the  gas  escapes 
in  a  thin  fiame ;  they  are  made  JUhtaU  when 
common  gas  is  burnt  without  much  care,  and 
consist  of  the  nipple  pierced  with  two  openings 
placed  so  that  the  jets  cross  one  another;  or 
they  are  made  cockspur^  which  is  a  simple  jet 
proceeding  from  the  extremity  of  the  nipple. 
The  argand  bitmer^  of  which  Leslie's  burner  is 
an  ingenious  modification,  is  a  ring  pierced  with 
holes,  and  surrounded  with  a  glass  shade,  so 
that  the  supply  of  air  may  be  regulated,  and 
the  light  stealdied ;  the  sun  burner  is  composed 
of  fishtails,  surrounded  with  a  double  cone, 
so  contrived  that  the  passage  of  air  shall  bo 
uninterrupted  round  the  fiame,  and  a  free 
egress  offered  to  the  ventilation.  The  skill  of 
the  gas-fitter  must  be  shown  in  the  adaptation 
of  these  various  burners  to  the  positions  where 
they  may  be  required ;  it  being  observed  that 
they  are  all  adapted  to  produce  their  best  results 
w{m>ii  the  pressure  of  the  gas  is  equal  to  that 
of  u  column  of  water  of  one  inch  in  height 

CkiA  Zllnminatioii.  Under  the  head  of 
Cabbubettbd  Hydboobn  we  have  adverted  to 
two  gaseous  compounds  of  hydrogen  and  car- 
bon which  perform  an  important  part  in  the 
economy  of  gas  illumination.  There  are  several 
other  analogous  compounds,  which  are  produced 
in  various  relative  proportions  during  the  de- 
structive distillation  of  pit  coal,  and  which, 
therefore,  are  more  or  less  concerned  in  the 
history  of  coal  gas,  which,  as  far  as  gas  illu- 
mination is  in  question,  may  be  defined  as  a 
mixture  of  many  hydro-carbons,  gases  and 
vapours  with  a  considerable  volume  of  other 
gaseous  bodies,  among  which  free  hydrogen  and 
carbonic  oxide  are  the  most  important. 

The  application  of  the  gases  produced  from 
the  destouctive  distillation  of  pit  coal  to  the 
purposes  of  illumination  is  of  modem  in- 
vention ;  but  the  germ  of  it  may  be  traced 
back  for  more  than  a  century.  The  first 
authentic  record  of  a  permanent  elastic  and 
infiammable   gas  from   coal   occun    in   the 
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VhilosopJueal  JSransactunu  for  1739,  in  which 
there  is  a  TMper  bj  the  Ber.  Dr.  Clayton, 
deicribuig  the  method  of  filling  bkidden  with 
what  he  eaUa  the  tpirit  of  coal,  obtained  by 
dintillipg  eoal  in  a  retort  npon  an  open  fire. 
He  lays:  *I  filled  a  good  many  bladders 
therewith,  and  mig^t  have  filled  an  incon- 
ceirable  number  more,  for  the  spirit  continued 
to  rise  for  sereral  hours,  and  fiU«d  the  bladders 
almost  as  &st  as  a  man  conld  hare  blown  them 
with  his  month,  and  yet  the  ouantity  of  coals 
distilled  was  inconsiderable.  1  kept  this  spirit 
in  the  bladders  a  considerable  time,  and  en- 
deavoured in  sereral  ways  to  condense  it^  but 
in  vain;  and  when  I  had  a  mind  to  divert 
Btrangezs  or  friends,  I  have  frequently  taken 
one  of  these  bladders,  and  pricked  a  hole 
therein  with  a  pin,  and  compressing  gently  the 
bladder  near  the  flame  of  a  candle,  till  it  once 
took  fire,  it  would  then  continue  flaming  till  all 
the  spirit  was  compressed  out  of  the  bladder ; 
which  was  the  more  surprisinff,  because  no  one 
conld  discern  any  difierence  m  the  appearance 
between  these  bladders  and  those  that  were 
filled  with  common  air.'  Dr.  Clayton  seems 
also  to  hare  observed  those  curious  phenomena 
which  have  since  excited  so  much  attention 
under  the  terms  exMiiu»M  and  «n<2a«i»o«0 ;  for  he 
goes  on  to  say  that  he  found  '  that  this  spirit 
most  be  kept  in  thick  bladders^  as  in  those  of 
an  ox  or  the  like ;  for  if  I  filled  calves'  bladders 
therewith,  it  would  lose  its  infiammability  in 
twenty-four  hours,  though  the  bladders  became 
not  relaxed  at  alL' 

Dr.  Hales  (in  his  Vegetable  Statics)  and  Dr. 
Watson  (in  his  Chemical  Eeeays)  have  each 
noticed  the  properties  of  the  gas  from  coal; 
but  it  was  not  until  the  end  of  the  last  century 
that  the  practicability  of  substituting  coal  gas 
in  place  of  other  infiammables,  for  the  liehting 
of  streets  and  buildings,  became  an  object  of 
attention. 

The  idea  of  applying  coal  gas  to  economical 
purposes  seems  first  to  have  occurred  to  Mr. 
William  Murdoch,  of  Bedruth,  in  Cornwall,  in 
1792.  His  apparatus  consisted  of  an  iron  re- 
tori,  and  iron  and  copper  tubes,  through  which 
the  gas  was  condnctea  to  a  considerable  distance, 
and  waa  there,  as  well  as  at  intermediate  points, 
burnt  throogh  apertures  of  various  forms  and 
dimensions ;  he  also  washed  the  gas  with  water, 
and usedother means  foritspurification.  In  1798 
Mr.  Mordoeh  eonstmeted  a  large  and  improved 
apparatus  for  the  purpose  of  lighting  Boulton 
and  Watt's  oelebnted  factozy  at  Soho,  near 
Birmingham,  which,  on  the  occasion  of  the 
peace  in  1802,  was  publicly  illuminated  by  the 
same  meana.  ( *  An  Account  of  the  Application 
of  Oas  from  Coal  to  Economical  Purposes,'  by 
Mr.  W.  Moidoeh,  PkU,  IVana.  1808,  p.  214.) 

Bat  the  attantion  of  the  public  in  London  was 
first  called  to  this  important  subject  by  the 
experimenta  of  Mr.  Winsor,  who  in  1803  and 
1804  lighted  the  Ljoeom  Theatre,  and  shortly 
allttwaids  one  aido  of  Pall  Mall,  with  gas  tcom 
eoaL  Ffom  that  period  the  manufiuiture  of  gas 
WtMilwlitiilf ■■  ■  liimitiTf  imnmlstinn   Seve- 
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ral  private  gas  works  were  erected,  and  com- 
panies were  formed  for  the  purpose  of  carrying 
on  the  maiiufru:ture  on  an  extended  scale.  oS 
lamps  were  soon  after  banuihed  from  all  the 
great  thoroughfares  of  the  metropolis ;  and  in 
the  course  of  from  ten  to  fifteen  years  not  only 
was  eveiy  street  and  alley  illuminated  from  tho 
same  source,  but  it  was  generally  adopted  in 
the  theatres  and  other  public  buildings ;  was 
carried  into  the  suburbs ;  and  has  now  become 
general  in  every  town  and  city  of  the  empire 
and  of  the  civilised  world. 

When  coal  is  subjected  to  destructive  distilla- 
tion, i.e.  when  it  is  heated  in  close  vessels, 
it  yields  a  number  of  complicated  products, 
;  which,  so  £ir  as  our  present  object  is  con- 
cerned,  may  be  classed  under  three   heads, 
\  namely :  first,  permanent  gases ;  secondly,  va- 
pours which  may  be  condensed  into  the  liquid 
^  or  solid  state  by  cooling ;   thirdly,  the  &ced 
\  or  residuary  matter,  which  remains  m  the  retort. 
I  The  object  of  gas  manufacture  is  to  separate 
:  these  from  each  other,  and  so  to  purify  the 
\  gaseous  products  as  to  render  them  fit  for 
1  combustion. 

I      The  apparatus  employed  for  this  purpose 
consists  Of:  first,  the  retorts^  as  they  are  called, 
or  cast-iron  or  fire-clay  cylinders,   in  which 
the  coal  is  subjected  to  heat;  secondly,  the  con- 
trivance for  condensing  the  solid  and  liquid 
matters;  thirdly,  the  purifiers,  by  which  the 
gas  is  cleansed  firom  the  various  matters  which 
would  be  prejudicial  if  retained  in  it;  and 
fourthly,  the  gasholders,  in  which  the  purified 
gas  is  ultimately  received,  and  which  are  con- 
nected with  the  service  pipes  for  its  distribu- 
tion.   The  following  ut  a  brief  description  of 
these  several  parts ;  but  it  is  to  be  observed  that 
gas-makinff  is  conducted  upon  rather  different 
principles  m  such  large  towns  as  London,  Paris, 
&c.  from  those  which  prevail  in  smaller  works. 
The  retorts  are  of  various  forms  and  sizes, 
but  always  longer  than  wide  or  deep ;  they 
differ   from    at^ut  7  ft.  6  in.  long  by  20  in. 
wide  and  1  foot  deep,  to  20  ft  long  by  20  in. 
wide  and  13  in.  deep,  and  in  some  cases  they 
are  made  of  still  larger  dimensions.    They  are 
usually  of  an  arched  shape,  though  sometimes 
they  are  perfectly  cvlindrical ;  they  were  for- 
merly made  of  cast  iron,  but  are  now  generally 
constructed  of  fire  clay   and  of  a  P  shape 
(known  as  D  retorts),  and  when  large  open  at 
both  ends  for  charging.  Upon  the  exposed  end 
of  the  retorts  there  is  placed  the  mouthpiece, 
whidi  is  of  cast  iron,  and  carries  the  door  and 
ascending  pipes,  which  communicate  with  the 
hydraulic  main.     This    is    a  pipe,  usually  of 
cast  iron,  miming  along  the  front  of  the  re- 
tort stack,  half  filled  with  water,  destined  to 
receive  a  portion  of  the  tar  and  water  passing 
over  with  the  gas.      Thence  the  gas  pamea 
to  the  condenser,  where  the  tar  and  remainder 
of  the  tar  water  are  deposited.    It  is  to  be 
observed  that  the  quantity  of  tar  will  depend 
much  on  the  temperature  at  which  the  dia- 
tillation  has  been  effected,  and  p;reat  attention 
if  required  for  this  purpose ;  if  it  be  too  higiv 
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the  retorts  will  be  burnt  out  rapidly,  and 
although  the  quantity  of  gaa  will  be  increased, 
its  quiQity  will  be  greatly  deteriorated ;  if  too 
low,  the  quantity  of  tar  will  be  augmented, 
and  the  amount  of  the  gas  for  illuminating 
purposes  proportionally  diminished.  From  the 
condensers  the  gas  passes  into  the  scrubbers, 
where  it  is  exposed  to  the  purifying  action 
of  a  stream  of  water  passing  over  layers 
of  coke,  and  thus  deprived  of  ammonia. 
It  is  then  conducted  to  the  purifiers,  where 
it  passes  through  sieves  (ch^ged  with  hy- 
drate of  lime,  or  with  hydrated  oxide  of  iron), 
which  remove  sulphuretted  hydrogen,  and  com- 
plete the  process  of  purification ;  the  gas  is 
thence  conducted  through  the  station  meter  to 
the  gasholder  preparatorv  to  distribution. 

In  practice,  it  is  found  that  one  ton  of  coal 
will  yield  about  10,000  cubic  feet  of  purified 
gas,  of  average  illuminating  power,  leaving  a 
residue  of  about  15  bushels  of  coke,  and  pro- 
ducing about  9  gallons  of  tar.  In  London  the 
retorts  are  charged  constantly,  so  that  they 
work  day  and  night ;  and  some  idea  of  the 
magnitude  of  those  establishments  may  be 
formed  when  it  is  stated  that  in  the  works  of 
the  Imperial  Gas  Company  as  much  as  250 
tons  of  coal  are  daily  carbonised,  and  that  they 
have  one  gasholder  capable  of  containing  l) 
million  cubic  feet.  There  are  thirteen  gas 
companies  in  London,  which  consume  about 
1,600,000  tons  of  coal  annually.  It  is  calcu- 
lated that  the  average  consumption  of  gas  by 
the  batswing  burners  in  the  street  lamps  is 
about  five  or  six  feet  per  hour,  and  the  distance 
apart  of  those  lamps  is  about  90  ft.  on  the 
same  line  of  footpath.  The  application  of 
products  obtained  from  the  tar  to  the  production 
of  aniline  dyes  and  of  alizarin  has  rendered 
this  product  of  great  value,  and  the  profits  ob- 
tained from  the  sale  of  tar,  coke,  &c.  have  very 
materially  lessened  the  price  of  gas  of  late 
years.  The  manufacture  and  supply  of  gas  to 
the  Metropolis  are  regulated  by  various  Acta  of 
Parliament,  one  of  which  recently  passed  em- 
powers a  board  of  referees  to  decide  upon 
questions  as  to  price,  quality^  &c 

CkM « meter.     Any  apparatus   used   for 
measuring  the  volume  of  gas.    The  term  is, 
however,  usually  restricted  to  'an  instrument 
employed  in  measuring  the  amount  of  illu- 
minating gas  supplied  to  consumers.    The  wet 
meter   was   origmally  invented   by  the   late 
Mr.    Clegg,   engineer  to  the   Chartered   Gas 
"Works,  and  has  been  considerably  improved 
by  Mr.  Crosslev;  the  dry  meter  was  invented  by 
Mr.  John  Mauun,  and  has  been  improved  by 
Mr.  pefries.  The  wet  meter  consists  of  a  drum, 
which  is  made  to  'i^vt>lve  upon  its -axis  by  the 
^  ingress  and  the  'egrcfss  of  the  gas ;  this  drum 
'  works  in  water,  which  is  regulated  so  that 
'when  the  level  of  it  exceeds  a  certain  line,  the 
passage  of  the  gas  is  intercepted,  and  when  it 
mils  below  another  line  a  valve  is  disengaged 
that  shuts  off-  the  entrance  of  the.  gas.    All 
that  id  hi^eesdaty '  under  these  dricumstances 
' is  to pre^erre  aJocarately'the  water-level;  and 
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many  inventions  have  been  proposed  for  this 
purpose,  of  which  Crossley  and  Goldsmith's 
patent  appears  to  be  the  most  suocessfuL 
There  is  a  set  of  multiplying  wheels  upon  the 
face,  to  which  the  motion  of  the  drum  is  com- 
municated, and  by  which  the  rate  of  consump- 
tion is  regulated.  The  dry  gas-meter  consists 
of  a  vessel  in  which  the  gas  is  introduced  into 
the  sides  of  an  apparatus  which  has  a  number 
of  diaphragms  fixed  on  the  centre  or  upright 
division,  the  other  end  being  loose,  so  as  to  be 
able  to  expand  or  contract  as  the  gas  fills  it ; 
the  multiplying  wheels  are  placed  in  connec- 
tion with  the  diaphragms,  wmch  work  upon  the 
!  train  of  wheels  by  their  alternate  motion.  The 
great  difficulty  about  these  dry  gas-meters  is  to 
secure  the  regular  passaee  of  me  gas  through 
the  respective  openings,  in  consequence  of  the 
defects  in  the  quality  of  the  leather ;  if  this  be 
effected  carefully,  and  in  a  lasting  manner, 
there  can  be  no  doubt  but  that  the  dnr  gas- 
meter  is  superior  to  the  wet  one,  especially  for 
private  consumption,  where  it  is  not  always 
possible  to  secure  the  care  and  attention  re- 

auired  for  the  regularity  of  the  water-line.  For 
ie  purposes  of  Sie  station  meter,  or  that  which 
is  used  for  measuring  the  quantity  of  gas  made 
in  the  factory  before  it  proceeds  to  the  holder, 
and  thence  to  distribution,  there  can  be  no  hesi- 
tation as  to  the  preference  to  be  accorded  to  the 
wet  meter.  |Thotombtbt;  Rbsidual  Pbo- 
DUCTS  OP  Gas  Manufactuue.] 

OaseotffBe'a  Powder.  A  compound  of 
absorbent  powders  with  besoar :  it  was  formerly 
held  in  great  repute  as  an  antidote  to  poison. 

Oases,  BlAuion  of;  If  two  gases  be 
brought  into  communication  with  each  other, 
they  will  gradually  mix  or  diffuse  through  each 
other,  although  their  mingling  may  have  to  take 
place  in  opposition  to  gravity.  Thus,  if  a  bottle 
of  carbonic  anhydride  be  connected,  even  by  a 
narrow  tube,  with  a  bottle  of  hydrogen  placed 
vertically  above  it,  some  of  the  former  heavy 
gas  will  eradually  make  its  way  into  the  upper 
bottle,  ^niilst  a  corresponding  volume  of  the 
light  hydrogen  will  descend  into  the  lower  one. 
In  a  few  <&ys  the  two  gases  wUl  be  found 
completelv  mixed.  The  same  effect  takes 
place  if  the  gases  be  divided  by  a  porous  dia- 
phragm, such  as  a  plate  of  gypsum  or  arti- 
ficial graphite.  It  is  this  property  of  difihsion 
which  preserves  a  nearly  constant  composition 
in  our  atmosphere  at  all  accessible  heists  and 
over  the  whole  surface  of  the  globe.  The  chief 
constituents  of  the  air,  differing  as  they  do  in 
specific  gravity,  could  sot  maintam  this  constant 
mixture'  without  difiusion,  but  would  form 
separate  layers  floating  one  above  the  other. 
Graham  has  investigated  this  phenommon; 
and  has  established  the  law,  that  the  relative 
diffhsibilities  of  difierent  gases  ore  inversely 
as  the  square  roots  of  their  densities. 

The  following  table  exhibits,-  in  s  condensed 
form,  the  remilts  of  Mr.  Graham's  expcoriments, 
which  are  given  in -the  last  oolmnn,  compared 

with  the  numbers  calculated  ^m    ..      i'.  : — 
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lOB  of.  A  term  used  to 
signify  the  passage  of  a  gas  into  a  racuum, 
through  a  fine  and  infinitely  short  tube ;  for 
instance,  through  a  minute  aperture  in  a  thin 
plate  of  metal.  Graham  has  proved  that  the 
Tolocitj  of  efbsion  is  the  same  as  that  of 
diffusion  ;  or,  in  other  words,  gases  flow  into  a 
racuum  at  rates  inrersely  proportional  to  the 
square  roots  of  their  densities. 

C— — t  Mqwafticttaa  of.  The  solid,  liquid, 
and  gaseous  conditions  of  a  body  obviously  de- 
pend upon  temperature  and  pressure.     At  the 
ofdinarr  atmospheric  pressure,  water,  for  in* 
stance,  is  a  solid  ^t  temperatures  holew  0^  C. ;  a 
liquid  at  temperatures  between  0®  C.  and  100®  C; 
and  a  gas  at  all  higher  temperatures.    If  this 
gas  be  cooled,  it  first  liquefies  and  then  solidifies. 
Allgases  if  sufBeiently  cooled  and  pressed  would 
probably  become  liquids  and  solids.    Many 
of  the  gases  which   are  permanent  at  ordi- 
nary  atmoapheric  pressure  and  temperature, 
become  liquids  on  increasing  the  pressure  and 
diminishing  the  temperature,  and  some  even 
solidify  when   cooled   sufildently.    Thus  sul- 
phurous anhydride  liquefies  even  at  0°  C.  if  the 
pressure  be  increased  by  half  an  atmoephere ; 
at  —  58^  C.   it   is  solid.    Carbonic   anhydride 
liquefies  at  a  pressure  of  thirfy>eight  atmo- 
spheres, and  at  —  89^  C.  is  a  solid.  So  cyanogen, 
hydnodicacid,ammonia,  sulphuretted  hydrogen, 
nitrons  oxide,  euchlorine,  hydrobromie  acid, 
fluoride  of  silicon,  chlorine,  arseniuretted  hydro- 
gen, olefiant  gas,  ethyl,  fiuoride  of  boron,  and 
hydrochloric  acid  gases  can  be  liquefied.    But 
hydrogen,  nitrogen,  carbonic  oxide  and  nitric 
oxide  resist  liqnefiiction  at  the  enormous  pres- 
sure of  800,  and  the  first  two  even  at  1,600, 
atmospheres,  although  the  temperature  be  low. 
nmrnnt,  TMyMptestlOB  or.    The  passage 
of  gMea  through  capillaiy  tubes  is  denoted  by 
this  tarm.    The  rates  at  which  Tarious  gaees 
flow  throsgh  sneh  tubes  has  been  investigated 
by  Ormham,  who   arrived   at  the   following 

results?— 

1.  ThevdoeityoftFanspixation  of  any  gas  in- 
creases, cateris  paribus,  directly  as  the{>res8ure. 

3.  The  diameter  of  the  tube  remaining  con- 
stant, the  Tohime  of  gaa  transpired  in  equal 
tUM*  is  iiifi^6ely  aa  the  leagth  of  the  tube. 

1  A«y  fiso  of  tcaipenitiire  xeoden  the  rate 
of  tnmmiation  slower. 
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4.  The  rate  of  transpiration  is  independent  of 
the  nature  of  the  material  composing  the  tube. 

6.  Equal  weights  of  oxygen,  nitrogen,  air,  and 
carbonic  oxide  are  transpired  in  equal  times. 

6.  The  yelocities  of  transpiration  of  nitrogen, 
nitric  oxide,  and  carbonic  oxide  are  equal. 

7.  The  transpiration  velocities  of  hydro- 
ddoric  acid,  carbonic  add  and  nitrous  oxide 
are  equal ;  as  are  also  those  of  hydrogen  and 
vapour  of  ether. 

Ckuiholderw  A  hollow  cylindrical  vessel 
open  at  bottom  and  closed  at  top,  suspended  by 
counterpoises  in  a  tank  of  water,  so  that  it  may 
be  filled  with  gas  introduced  by  a  central  pipe, 
and  the  gas  afterwards  distributed  by  proper 
pressure  Sirough  the  mains  which  convey  it  for 
service.  Some  of  these  magazines  of  coal-gas 
are  of  an  enormous  size,  hol£ng  a  million  cubic 
feet  and  upwards.    Other  forms  are  used. 

OaalMt.  A  plaited  cord,  by  which  the  sails 
when  furled  are  kept  bound  np  close  to  the 
yards  or  gaSa.  The  same  term  is  applied  to 
the  plaited  hemp  used  for  packing  toe  piston 
of  the  steam  engine  and  its  pumps. 

liaaoiiieter.  This  term  is  often  applied 
to  the  gasholders  of  eoal-gas  works ;  but  it  is 
more  properly  limited  to  a  smaller  instrument, 
constructed  upon  more  delicate  principles,  and 
capable  of  accurately  measuring  the  quantity 
of  gas  of  any  kind  which  passes  into  and  out 
of  it.  These  instruments  are  sometimes  con- 
structed of  glass  and  iron,  for  the  purpose  of 
containing  mercurv,  so  as  to  be  used  for  gases 
which  are  absorbable  by  water. 

Ckwometrio  AnalyslBf  or  the  process  of 
separating  and  estimating  the  individmd  con- 
stituents of  a  gaseous  mixture.  Such  an  esd^ 
mation  is  efiected  either  by  the  action  of  ab- 
sorbents on  small  volumes  of  the  gas  contained 
in  graduated  tubes  called  eudiometera ;  or  by 
exploding  the  gas  with  oxygen  or  with  hydro- 
gen,  and  noticing  the  volumes  before  and  after 
explosion. 

The  explosion  of  combustible  gases  mixed 
wiUi  oxygen  is  effected  by  an  electric  spark 
caused  to  pass  through  them  between  the 
ends  of  two  platinum  wires  fused  into  the 
sides  of  the  eudiometer.  The  actual  opera** 
tions  of  transferrinjg;,  mixing,  measuring,  ex- 
ploding and  absorbing  gaqes  have  been  greatly 
facilitated  of  late  years  by  the  labours  ofBunsen, 
Regnault  and  others.  ^See  article  '  Analysis 
Vokmetric  of  Oases,'  in  Watts*  Dictionary 
of  Chemistry,)  Much  inconvenience  and  labour 
of  calculation  are  also  now  avoided,  and  greater 
rapidity  of  manipulation  and  accuracy  of  result 
obtained,  by  performing  the  analysis  at  one 
constant  temperature. 

OasUropoda,  Ckuiteropoda  {Qtr.  foffrhp, 
the  belly,  and  woSt,  foot).  The  name  of  a  class 
of  Holluseous  animals,  comprehending  those 
which  hare  a  ventral  muscular  disc  of  greater 
or  less  extent,  adapted  for  creeping.  The  class 
is  divided,  according  to  the  modifications  of  the 
breathing  organs,  mto  the  orders  Ptdmonata, 
Nudihranchiattif  A\ferobranchiata,  TeoHbran- 
ekiata,    BectitnbtanckkUat     Tubuldbranchiataf 
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SeuHbranehiaia,  and  Cydohranekiata,  The 
Carinaria^  in  which  the  Tentinl  foot  is  re- 
duced to  a  nidimental  oompreseed  plate,  fonns 
the  type  of  an  aberrant  groap  or  order,  called 
Heteropoda,  The  pnlmonated  snail  or  slug 
may  be  regarded  as  types  of  the  Gkuteropodous 
Hollnscs. 

Ckwtomis  (from  Gaston  Plante,  the  dis- 
coverer, and  Sptus,  bird).  A  genus  of  fossil 
birds  which  has  been  found  in  the  conglomerate 
and  plastic  clay  at  the  base  of  the  Eocene 
Tertiaries,  at  Meudon,  near  Paris.  The  leg  and 
thigh  bones,  which  alone  are  known,  indicate  a 
species  as  large  as  an  ostrich,  but  more  robust, 
and  with  affinities  to  wading  and  aquatic  birds. 

Oastnmain    (Or.    yoffrfip),     A    term    in 
Zoology,  applied  to  the  whole  of  the  prone  or ! 
under  sur&ce  of  an  animal^s  body. 

Ckuitiio  Joloe*  The  peculiar  fluid  secreted ' 
by  the  stomach,  and  essential  to  the  process  of  | 
tMestion.    When  collected  from  the  stomach 
of  an  animal  killed  while  fasting,  it  is  trans- 
parent and  saline,  but  during  digestion  it  is 
distinctly  acid ;  and  Dr.  Prout  found  that  the 
free  add  which  it  contains  is  the  hydrochloric 
One  of  the  most  characteristic  properties  of 
the  gastric  juice  is  its  solvent  power  oyer  the  ; 
varieties  of  animal  fibre,  or  albumen,  and  the 
fiicility  with  which  it  coagulates  milk,  and  then 
dissolves  the  coagulum.  [Digestion  ;  Pbpsim.] 

Ckuitriloqaua.    [YENTaxLOQUisr.] 

Ckuitritla.  Inflammation  of  the  stomach. 
It  is  attended  by  great  irritability  of  the 
stomach,  indicated  by  hiccup,  vomiting,  and 
much  pain  and  general  uneasmess ;  the  piilse  is 
small  and  hard,  and  there  is  fever,  attended  by 
prostration  of  strength.  It  is  a  very  dangerous 
disease,  and  requires  prompt  treatment ;  espe- 
cially bleeding,  general  and  local ;  blisters ;  hot 
bath,  or  fomentation.  The  constant  sickness 
generally  prevents  the  exhibition  of  any  of  the 
ordinary  remedies.  When  it  arises  from  poison, 
the  stomach-pump  and  other  distinct  treatment 
is  often  requisite.  Idiopathic  gastritis  is  scarcely 
iccogniBed  by  the  medical  profession ;  the  in- 
flammation observed  being  always  traceable  to 
gout,  or  to  the  ingestion  of  irritating  liquids  or 
■nbttanoes. 

0«atroeli8Mia  (Or.  ywrHip,  and  x<^*^«  ^ 
gcme),  A  genus  of  Bivalve  Molluscs,  in  which 
a  large  hiatus  or  gape  intervenes  between  the 
dosed  valves  on  the  ventral  aspect  of  the 
animal  The  mantle  is  perforated,  opposite  to 
this  gape,  by  a  small  aperture  for  the  passage 
of  the  foot ;  and  is  prolonged  potteriorly  into 
two  muscular  tubes  or  siphons.  The  Oastro- 
chenes  inhabit  burrows,  which  they  make  in 
the  substance  of  madrepores  or  calcareous  rocks, 
lining  their  perforations  with  a  calcareous  tube. 

Ckuitroenmniiia  (Or.  yaffrponHiiunp,  the 
ealfof  the  leg).  The  muscle  which  principally 
fonns  the  calf  of  the  leg. 

CNwtrodyala  (Or.  Tcurr^p,  andM^,^i»t). 
A  painAil  idBTection  of  the  stomach,  often  at- 
tendant upon  dyspepsia* 

CkuMroloMnai  (Or.  ymrriip,  a  heUy,  and 
JM/B^f,  «  pod).    Like  the  allied  Gcmpholobia, 
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this  beautifbl  genus  of  Leguminous  Australian 
bushes  is  most  destructive  to  sheep  and  cattle. 
In  the  western  settlements,  along  with  their 
near  allies  just  mentioned,  the  species  are 
known  as  Poison-plants.  G,  bihbum,  grandi* 
florum^  and  spinosum  appear  to  be  amongst 
the  most  virulent  of  the  species.  Death  is 
speedy  and  certain  after  browsing  on  the  foliage^ 
and  large  numbers  of  animals  are  annually  lost 
in  this  way. 

CkuitromaBOjr  (Ghr.  yarriip,  and  fuurr^ia, 
prophecy),  A  kind  of  divination  {nactised 
among  the  ancients  by  means  of  words  supposed 
to  issue  from  the  belly. 

Ckuitronomy  (Or.  yoffrpwofAia),  The  so- 
called  science  of  eating  and  drinking.     [Food.] 

Ckuitrorapby  (Or.  Tcurr^p,  and  fiwrw,  I 
sew).  In  Surgery,  the  operation  of  sewing  up 
wounds  of  the  abdomen. 

Gastrotomj  (Or.  yacrrfip,  and  r4fiim,  Icuty 
The  operation  of  cutting  into  the  abdomen. 

Ckitlimiiir*  In  Printing,  making  up  ths 
sheets,  after  they  are  printed,  into  a  complete 
set  ready  for  the  bookbmder. 

QwBL^e  Point.  A  term  used  in  Oauging^ 
to  denote  the  diameter  of  a  cylinder  whose 
altitude  is  one  inch,  and  its  content  equal  to 
that  of  A  unit  of  a  given  measure.  For  example, 
the  old  wine  gallon  contained  231  cubic  incnes. 
The  diameter  of  a  cylinder  of  the  same  capacity, 
and  whose  altitude  is  one  inch,  is  17*16  inches ; 
which,  therefore,  is  the  gauge  point  for  this 
measure. 

Ckiiiff0a,  Steam  mnd  "Water  (Fr.  jauge). 
The  apparatuses  fixed  to  eveiy  well-built  boiler 
for  ascertaining  the  force  of  steam  and  the 
level  of  the  water.  The  first  consists  of  a 
siphon  tube  containing  mercuiy  in  the  case 
of  low-pressure  engines,  and  of  a  spiral  spring 
attached  to  a  wheel  indicator  in  we  case  of 
high-pressure  engines.  The  last  consists  of 
a  y^cal  glass  tube  or  flat  case  commu- 
nicating, above  and  below,  with  the  boiler. 
Oauge  cocks  are  sometimes  put  instead  of, 
or  in  addition  to,  the  tubes  for  the  purpose  of 
enabling  the  engineer  to  verify  the  water-level. 
[Stbaic  Oaugb  ;  Watbb  Gauob.] 

Ckmgiiiir*  In  Astronomy,  a  process  devised 
by  Sir  W.  Herschel  for  counting  the  stars.  It 
consisted  in  numbering  those  of  all  magni- 
tudes which  occurred  in  single  fields  of  view 
of  16  inches  diameter,  visible  through  his  re- 
fiector  of  18  inches  aperture,  and  20  feet  focal 
length,  with  a  magnifying  power  of  180. 

Oauoino.  In  Mensuration,  the  measur- 
ing of  the  capacities  of  vessels,  chiefly  casks, 
barrels,  vats,  &c.  The  principles  of  gauging 
are  those  which  geometry  frunishes  for  the 
measurement  of  solids  in  generaL  (Symon*s 
Practical  Gauger;  Leadbetter's  TViaiue  an 
Gauging;  Hutton's  Mensuration^  See.) 

Oaaglar  mvle.    [SLmmo  Rxjul] 

CkuUt.  The  name  locally  given  to  a  divi- 
sion of  the  upper  cretaceous  rodcs  in  Eng^nd. 
It  is  a  provincial  term.  The  rocks  so  called 
are  chiefly  developed  near  Folkestone  and  ia 
Cambridgeshire. 
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Gault  is  ondeTBtood  to  mean  a  peculiar  brick 
daj  of  a  blae  eolonr,  hayingf  oocasional  calca- 
reous ooncretioiifl,  aiid  certain  characteristic 
fossils,  among  which  are  bones  of  a  bird.  Beds 
of  the  same  age  occur  as  compact  sandstones 
in  the  Blackdown  Hills,  Deronshire,  and  are 
there  worked  for  building  purposes.  These 
beds  are  also  ri^  in  fossils. 

The  gault  lies  between  the  lower  and  the 
upper  greenaand.  It  is  represented  in  Germany 
by  the  Lomer  IHdner  of  the  north  of  Germany, 
a  rock  often  containing  hippurites.  [HiPPxmrrB.] 
A  remarkable  schistose  bed  in  the  canton  of 
Olarus  iu  Switzerland,  celebrated  for  its  fossil 
ilshea,  is  of  this  period.  In  France  there  is  a 
bed,  argillaceous  £ke  the  gttult,  cropping  out  be- 
low beds  which  represent  the  u|>per  greensand, 
St  Mons  in  the  TaUey  of  the  Loire. 

CkivltlMiia  (after  Dr.  Gaulthier).  Under 
the  names  Partridge-beny,  Deer-berry,  Tea- 
berry,  Box-berry,  &c,  are  known  the  fruits  of 
G.  procumberu,  which  afford  winter  food  for 
partridges,  deer,  and  other  wild  animaL^.  The 
plant  is  called  Wintergreen  in  North  America, 
and  has  a  peculiar  aromatic  odour  and  flavour, 
due  to  the  presence  of  a  volatile  oil,  obtained 
by  distillation,  and  known  as  Wintergreen  oil. 
The  plant  is  also  called  Mountain  Tea,  and  its 
leaves  are  used  as  a  substitute  for  genuine  tea. 
G.  Skallon  produces  dark  purple  berries,  which 
form  excellent  tarts. 

CkuuBtlfltt  Kuniitny  the*  A  barbarous 
punishment  formerly  enforced  in  the  navy,  by 
which  the  criminal  was  obliged  to  pass  between 
the  seamen  arranged  in  two  rows,  and  provided 
with  knotted  cords,  with  which  they  flogged  him. 

Ckiiuittots  (Fr.  gantelet).  Gloves  of  ar- 
mour, originally  formed  of  chain  mail,  later  of 
plate,  and  articulated  at  the  fingers.  A  gaunt- 
let was  thrown  down  to  challenge  an  adversary, 
who,  by  taking  it  up,  accepted  the  challenge. 
It  was  till  recently  the  custom  at  the  coronation 
of  a  sovereign  in  this  country  for  the  hereditary 
champion  of  England  to  throw  down  a  gauntlet 
in  Westminster  Hall,  and  challenge  all  dis- 
putants of  the  crown.     [Chakpion.J 

Ottase  (Fr.gase).  A  textile  fabric  generally 
made  of  silk,  and  said  to  have  been  invented  in 
Oaza,  a  city  of  Palestine. 

Cktvelkiad  (A.-Sax.).  An  old  English 
custom  or  tenure  annexed  to  all  lands  in  the 
county  of  Kent  not  especially  exempted,  by 
which  tbe  land  of  the  father  is  equally  divided 
St  his  death  among  all  his  sons,  or  the  land  of 
the  brother  among  sll  his  brethren  if  he  have 
no  issne  of  his  own.  Tenure  in  gavelkind  is 
considered  by  Blackstone  to  have  been  in  the 
nature  of  free  socage.  In  most  places  the  gavel- 
kind tenant  had  the  power  of  aevising  by  will 
before  tbe  Statute  of  Wills.  The  same  custom 
•eems  to  have  been  prevalent  in  Wales,  where  all 
gavelkind  lands  were  made  descendible  to  the 
heir  at  common  lawby  8tat.34  &  35  Hen.  YIII. 
e.  36.  In  Kent  tbe  lands  hare  been  in  particular 
cases  diicETelled,  or  dep^ed  of  their  customary 
dMcen^b  qnali^t  V7  itatufte,  but  all  land  in 
XMt  k  pcimA  facie  gaTelkind. 
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CkiTlaL    [Cbocodile.] 

CkiTOt  (Fr.  gavotte).  In  Music,  an  air  for 
a  dance,  which  has  two  strains ;  the  first  having 
usually  four  or  eight  bars,  and  the  second  eight 
or  twelve  more,  each  of  which  are  played  twice 
over.     It  is  of  a  brisk  nature. 

Oayluaaite.  A  mineral  named  after  Gay 
Lussac,  found  at  Lagunilla,  near  Merida;  it  is 
composed  of  nearly  equal  weights  of  carbonate 
of  soda,  carbonate  of  lime,  and  water. 

CkMelle  (Fr.  from  the  Arabic  al-gazal). 
The  name  of  a  small,  swift,  and  elegantly  formed 
species  of  Antelope,  the  Antilope  dorcaa  of  Lin- 
nfleus ;  famed  for  the  lustre  and  soft  expression 
of  its  large  dark  eyes. 

Ctemette  (Fr. ;  ItaL  gazetta).  A  periodical 
papor,  published  at  short  intervals,  containing 
articles  of  general  intelligence.  Both  on  the 
Continent  and  in  England  such  sheets  were 
generally  termed  Mercuries  in  the  first  times  of 
their  invention,  and  appeared  only  occasionally, 
the  earliest  among  ourselves  are  said  to  have 
been  published  during  the  general  apprehension 
from  the  presence  of  the  Spanish  armada;  but 
doubt  has  been  thrown  on  the  authenticity  of 
the  specimens  preserved  in  the  British  Museum. 
The  first  gazette  produced  in  France  (under 
that  title)  was  in  1631 ;  the  first  in  England 
in  1665,  when  the  court  resided  at  Oxford 
on  account  of  the  plague  of  London.  From 
that  period  the  Gazette  has  appeared  regularly 
twice  a  week,  containing  such  notifications 
as  are  either,  published  by  the  court  or  the 
government,  or  such  as  are  authoritatively 
required  by  law  in  private  transactions.  [Nsws- 

FAPBB.] 

Gasetteer*  This  term  denotes  any  work 
containing  a  brief  account  of  all  or  any  of  the 
countries  of  the  world,  arranged  in  alphabetical 
order.  To  this  class  belong  Brookes  s  General 
Gazetteer,  and  similar  works. 

Oaxolitea.    [AEBOLrrEs.l 

Gear  or  Oear*  In  Mechanics,  a  term  ap- 
plied in  mill-work  to  wheels,  or  wheels  and 
pinions,  acting  into  each  other.  Spur  gear 
signifies  wheels  acting  together  in  the  same 
plane,  with  their  axes  parallel ;  for  example, 
the  wheel  and  trundle.  Bevel  gear  is  applied 
to  wheels  acting  together  whose  axes  are  in- 
clined to  each  other. 

Oeokotll.  A  family  of  lizards  having  for 
its  type  the  genus  Gecko;  in  which  most  of 
the  species  present  a  curious  organisation  of 
the  foot,  by  which  the  sole  is  converted  into  a 
sucker,  each  toe  being  converted  into  a  suck- 
ing disc,  enabling  the  animal  to  creep  up  ver- 
tical walls  and  along  ceilings  against  gravity, 
like  the  flies  upon  which  they  feed. 

Oebeiuia*  This  word,  meaning  in  Hebrew 
the  valley  of  Hinnom,  where  the  Jews  burnt 
their  sons  and  daughters  in  the  fire  to  Moloch, 
is  in  the  authorised  version  of  the  Scriptures 
translated  by  fiell.  By  mediaeval  writers  it  was 
used  not  only  in  this  sense,  but  generally  in 
that  of  pain  and  suffering.  Thus  was  produced 
the  verb  gehenner,  to  torture,  which  has  passed 
into  the  modem  French  g^ner,  to  annoy,   (Max 
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Mnller,  Lectures  on   Language,  2nd    series, 
p.  239.) 

Oelileiiite*  A  mineral  in  small  gr^  or 
yellow  cxystals,  found  in  the  Tall^  of  Fasea 
in  the  Tyrol,  named  in  honour  of  Gehlen  the 
chemist.  It  is  a  basic  silicate  of  alumina  and 
lime  with  some  iron  and  magnesia. 

Oein  or  deio  JLdd  (Gr.  ytfiyos^  of  earth).  A 
soluble  brown  matter  which  may  be  extracted 
from  soils.     [HuHic  Acn> ;  Ulmin.] 

Gelaloean  Bra.  The  eraofYezdegird,  so 
called  ^m  its  reform  by  Oelal-£din,  sultan  of 
Khorassan.    [JEra.] 

Oelatin  (Lat.  gelu,  ice),  A  colourless  or 
yellowish  albumenoid  substance  formed  by 
boiling  the  solid  parts  of  the  body,  such  as 
tendons,  ligaments,  cartilages,  and  bones,  in 
water.  Its  leading  character  is  the  formation 
of  a  tremulous  jelljr,  when  its  solution  in 
boiling  water  cools ;  it  may  be  repeatedly  lique* 
fied,  and  again  gelatinised,  by  the  alternate 
application  of  heat  and  cold.  Isinglass,  glue, 
and  size  are  various  forms  of  gelatiu,  the  first 
being  this  substance  in  a  very  pure  state.  Its 
most  distinctive  chemical  character  is  the 
formation  of  a  dense  white  precipitate  when  its 
solution  in  warm  water  is  poured  into  an  in- 
fusion of  galls  or  other  form  of  vegetable 
tannin.  A  solution  of  one  part  of  gelatin  in 
5,000  of  water  is  rendered  slightly  turbid  by 
the  addition  of  a  strong  tincture  of  galls.  The 
ultimate  components  of  gelatin  are  oO*l 
carbon^  6*6  hydrogen,  18'3  nitrogen,  25*0 
oxygen.  The  value  of  gelatin  as  an  aliment 
has  been  much  disputed,  it  is  probably  but 
slight. 

Oelatlnes  (Fr.  selatine).  Mr.  Eirby  thus 
renders  the  term  Jiadiaires  molasses  of  La- 
marck, by  which  are  designated  the  radiated 
animals  called  Acalephes  by  Curier :  the  bodies 
of  these  Badiaries  are  generally  of  a  gelatinous 
consistency. 

Oem  (Lat.  gemma).  In  Sculpture,  the  prac- 
tice of  carving  gems  is  of  remote  antiquity, 
though  it  is  doubtful  whether  the  ancients  were 
able  to  cut  the  diamond  or  use  the  emerdld  and 
topaz  for  sculptural  purposes.  The  stones 
usually  selected  are  rock  crystal  of  different 
colours,  jasper,  chalcedony,  onyx,  cornelian,  and 
blood  stone.  Among  the  Greeks  the  art  was 
carried  to  great  perfection.  Like  the  other 
arts,  it  fell  into  cususe;  but  since  its  revival 
in  Italy  in  the  fifteenth  century,  modem  mas- 
ters have  more  than  rivalled  some  of  the  ancient 
productions. 

Oems,  Artillolal.  These  are  made  of  a 
transparent  and  dense  glass,  or  paste,  as  it  is 
called,  containing  a  large  proportion  of  oxide 
of  lead,  and  generally  some  borax :  the  colours 
are  given  by  metaUic  oxides.  Much  of  their 
perfection  depends  upon  the  skill  with  which 
the  exact  tint  of  the  real  stone  is  imitated,  and 
upon  the  care  with  which  they  are  cut  and 
polished.     [GIujm.] 

Oemanu    [Tixinm.] 

Oemlnl  (Lat  the  iwiTis),  The  third  sign  of 
the  zodiac,  into  which  the  sun  enters  about  the 
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21st  of  May  in  each  year.  The  oonsteUation 
of  the  same  name  is  easily  distinguished  by 
means  of  two  conspicuous  stars  of  the  second 
magnitude  near  together ;  Castor  being  farthest 
to  the  west,  and  Pollux  farthest  to  the  east. 
Castor  is  one  of  the  largest  and  finest  double 
stars  in  the  northern  hemisphere.  Its  con- 
stituent stars  form  a  binary  system  revolving 
in  about  260  yean. 

Oemttrioe*  (coined  from  Lat.  gemo,  to 
moan  or  coo).  In  Ornithology,  an  order  of 
birds  comprising  the  Cblumbims  or  pigeons. 

Oemma  (Lat.).  In  Botany,  the  name  for 
a  leaf-bud. 

Oemmatloii  (Lat  gemma).  In  Botany,  the 
act  of  budding. 

Oemmipara  (Lat  gemma,  a  bud,  and  pario, 
/  prodtice).  The  animals  which  propagate  by 
buds,  as  the  hydra,  or  fresh-water  polype,  &c 

Gemmnle  (Lat  gemma).  In  Botany, 
sometimes  applied  to  the  ovule  or  young  seed, 
and  sometimes  to  the  plumule  of  the  perfect 
seed. 

Oena  (Lat.  the  cheek),  A  term  applied  in 
Zoology  to  the  region  between  the  eye  and  the 
mouth,  generally  extended  over  the  zygomatic 
arch. 

Gendarmes  or  Oeas  d'Armee  (Fr.). 
In  the  fourteenth  and  fifteenth  centuries,  the 
heavy  French  cavalry,  which  constituted  the 
only  national  force,  were  termed  gens  d^armes, 
or  hommes  d^armes,  men-at-arms.  Each  lancer 
had  several  followers  on  horseback,  attached  to 
him  in  various  capacities;  so  that  a  iance, 
in  the  lansnage  of  historians  of  that  epoch, 
comprehends  from  three  to  ten  men.  In 
course  of  time  the  name  of  gendarmee  ceased 
to  be  thus  applied,  and  was  given  to  the 
king's  guards.  It  was  afterwards  transferred 
to  a  corps  of  police,  and  is  now  applied  to  the 
ordinary  police  force  of  the  countiy,  except  in 
Paris,  which  is  under  special  regulations.  The 
French  gendarmerie  is  compost  oi  six  legions, 
comprising  about  15,800  men.  (Bouillet,  LiC' 
tionnairs  Uhiversel.)  In  all  the  German  stately 
there  is  a  body  of  mounted  military  polios^ 
with  this  appellation,  of  which  the  German 
equivalent  is  JMnddragoner, 

Gender  (Lat  genus).  In  Grammar,  the 
designation  of  sex  by  the  form  of  a  word. 

Genealogy  (Gr.  ytvHtKoyta,  from  ytvtd, 
family,  and  A^of ).  llie  pedigree  of  a  family. 
A  series  of  several  persons,  descended  from 
a  common  progenitor,  is  called  a  line.  A 
direct  line  is  either  ascending  (fiither,  grand- 
father, &c. :  in  the  civil  law  particular  names 
were  given  to  seven  degrees  in  this  line)  or 
descending  (son,  grandron,  &c.).  The  colla- 
teral lines  comprehend  the  sevend  lines  which 
unite  in  a  common  progenitor ;  and  are  either 
equal  or  unequal,  as  the  number  of  degrees  in 
the  lines  is  the  same  or  different  The  colla- 
teral relations  on  the  father's  side  are  termed  in 
the  civil  law  ooanati,  on  the  mother^s  agnati. 

GeneraL  In  the  A^ny,  this,  next  to  that  of 
fieldmarshal,  is  thehighest  military  title  adopted  ■ 
by  the  European  states.    The  name  designates- 
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hit  ownmund  as  harizig  the  genertd  or  highest  also  called  MatkemaUeif  from  their  use  of  dia- 
OMlen  to  ff.yt  in  battle.    There  are  a  nnmber '  grams  like  those  employed  by  geometricians, 
of  genetal  offieers  in  all  Eniopean  armies.    In  ;      0«Dene  (Fr.).    A  small  yariety  of  hoise. 
our  aerrioe  there  are  three  ranks,  the  highest  Also  an  animal  of  the  ciyet  kind  (  Viverridm), 
general,  the  second  Ueutettant-general,  the^unior  having  a  mostnr  odour, 
nnk  mqfor-generoL    The  oc^nels  of  regiments .     OeoeTm.    [GriK.] 

are  alvays  general  officcfB.  Oenloalate  (Lat  geniculatns ;  from  genu, 

ft— fimlilj'  of  tiM  cniiirOli  of  the  knee).  In  Botany,  bending  abmptly  m  an 
[Absekblt  ;  PmsBTTKBiANS.]  obtose  angle,  like  the  knee  when  a  little  bent, 
WtK%tsm4Mmr^    [Bsioadb.!  I  as  in  the  steins  of  some  grasses. 

In  Logic,  has  been  de-  i  OeniL  Called  by  the  Eastern  nations 
fined  as  the  aet  of  oomprehending  under  a  i  Ginn  or  djinn,  are  a  race  of  beings  created 
common  name  sereral  objects  agreeing  in  some  from  fire,  endowed  with  a  corporeal  form, 
point  which  we  abstract  from  each  of  them,  which  they  are  capable  of  metamorphoeiijg  at 
and  which  that  common  term  ■erres  to  indicate. '  pleasure.  They  are  said  to  have  inhabited  this 
fWhateiys  Logie,  p^  388.)  I  earth  many  ages  before  the  creation  of  man,  and 

g  omiwH— tmoi  A  title  conferred,  espe-  ,  to  have  been  at  last  driven  thence  for  rebellions 
dally  by  the  Frendi,  on  the  commander-in-cnief  |  conduct  against  Allah.  Their  present  place 
of  an  army  oensiiting  of  two  or  more  grand  di- ,  of  abode  is  Ginnistan^  the  Persian  Elysium ; 
visions^  each  under  the  superintendence  of  a ,  but  they  are  represented  as  still  interesting 
generaL  According  to  Balac,  this  dignity  was  themselves  in  the  affiurs  of  this  earth.  A 
first  assumed  by  Cardinal  Bidielieu  on  the  more  correct  idea  may  be  formed  of  their 
occasion  of  his  leading  the  French  army  into  origin,  characteristics,  and  history,  from  a 
Italy  ;  but  the  term  does  not  appear  to  have  perusal  of  the  Arabian  NigkU^  Entertainments^ 
found  favour  among  the  other  European  states. ,  than  can  be  conveyed  by  the  most  elaborate 

OonenUity.    A  French  territorial  division   dissertation.    For  an  account  of  the  supersti- 
under  the  government  prior  to  the  Bevolution.  \  tions  of  the  modem  Arabs  in  regard  to  genii^ 
The  generalities  amounted  in  all  to  thirty-four,   see  Lane's  Modem  Egyptiantf.     [Genius.] 
This  division  was  principally  with  reference  to       Ctoniogloaai  (Gr.   y4ytiop,  the  chin,  and 
the  collection  of  taxes.  y\&aaa,  the  tonaue).    In  Anatomy,  a  pair  of 

BriniifUm  VoBOtlon.    A  name  given  by .  muscles  by  which  the  tongue  is  protruded. 
Laplace  in  his  2%iorie  des  Probabilitis  to  that       Oenlpa  (genipapo,  the  Guiana  name).   The 
faiu:tion  which,  when  developed  in  a  series  of  G^nipap  fruit  of  South  America,  as  large  as 
powers  of  its  independent  variable,  generates  an  oranee  and  agreeably  flavoured,  is  obtained 
given  expressions  in  the  form  of  coefficients.  Thus   from  a  plant  of  tms  Cinchonaceous  genus  called 


the  generating  fhnction  of  fi  is  — -^  since 

the  coefiSeient  of  d^  in  the  expansion  of  this 
fraction  is  41.  Generally,  if  u.  a^  be  the  general 
term  in  the  expansion  of  a  function  ^  (f),  then 
the  Utter  is  said  to  be  the  generating  function 
ci  u„  and  the  relation  between  ^(x)  and  u*  is 
expressed  by  the  symbolical  equation 

«^(x)«GK). 
Thus,  in  the  above  example, 

G(n). 


The  theory  of  generating  functions  is  of  im- 
portance in  the  calculus  of  dififercnces.  {Sit  J. 
kersehel's  Examples  of  the  Calculus  of  Dif- 
ferenots,  1813;  and  Boole*s  Treatise  on  tlte 
Calculus  of  Differences,  1860.) 

niinoiafnr  (Lat.).  In  Geometry,  denotes 
a  point,  line,  or  surface  by  whose  motion  another 
curve  or  su^Mie  is  or  may  be  conceived  to  be 
dpKribedor  defined.  The  term  is  most  fre- 
qnently  a{i^ed  io  the  right  lines  on  a  ruled 
Ruiace. 

CteBosIa,  Book  of.    [PsinrATBVCH.] 

Ofiiioflitkin  (Gr.  yw^KioKw,  tromyt piB\ri, 
hirth).  An  ode  or  other  short  poem  composed 
is  honour  of  the  birth  of  an  individual 

OoaoMJiaei  (LaL  from  Gr.  y9v49\%  birth). 
A  name  given  at  Borne  to  those  who  professed 
to  pndiet  the  future  of  a  man  by  means  of  the 
ihttiwhidli  pteaided  at  his  natinty.    Tbc7  were 
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G,  americana.    In  Surinam  it  is  known  by  the 
name  of  Marmalade  Box. 

Ooniata  (Lat  the  broom  plant).  A  genus 
of  Leguminosa,  one  of  which  is  the  planta 
genista  or  plants  genet  of  the  French,  from 
which  the  f  lantagencts  took  their  name.  G; 
tinctoria  was  formerly  of  some  importance  as 
a  dye  plant,  and  was  known  by  tne  name  of 
Djex^B  Green  weed,  or  Dyer's  Broom,  the  green 
colour  being  obtained  by  dipping  the  yellow- 
dyed  articles  obtained  by  its  agency  in  a  frolu> 
tion  of  woad.  Kendal  green  was  obtained  by 
this  process.  The  common  Broom  is  now, 
however,  generally  referred  to  the  gcuus. 
Sahothaxkxjs. 

OenltlTO  Caao  (Lat  genitivus,  generative). 
That  inflection  of  the  noun  which  denotes  re- 
lation. With  Aristotle  it  was  the  predicating 
case,  which  determined  the  class  or  genus  to 
which  a  thing  belonged.  As  such,  it  had 
no  reference  to  origin  or  birth.  The  Greek 
genitive  was  formed  by  the  same  suffix  which 
converted  a  noun  substantive  into  an  adjective. 
(Max  Miiller*s  Lectures  on  Language,  first 
series,  p.  104.)     [Gramicab.] 

Gonlus  (Lat).  Accordinc  to  the  belief  of 
the  old  Italian  races,  especially  the  Etruscans, 
the  genius  was  a  spiritual  agency  of  very  inde- 
terminate character,  which  seems  to  have  been 
appropriated  not  only  to  every  human  family, 
but  to  every  god,  and  even  to  places  and  things. 
The  life  of  the  genius  ceased  with  that  of  the 
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person  whom  he  guarded.  (Sir  G-.  C.  Lewis, 
Astronomy  of  the  Ancients^  p.  313.)  This  con- 
ception was  altogether  foreign  to  Grecian  my- 
thology, although  in  later  times  it  became 
mingled  in  that  of  Bome  with  the  Grecian 
notions  respecting  demons.  [Djemon.]  Cen- 
sorinus  (De  Die  Natali)  says,  *  The  genius  is 
that  god  under  whose  protection  ereij  mortal 
is  born  and  lives.'  Hence  the  worship  of  the 
genius  was  closely  connected  with  all  aomestic 
ceremonies  and  feelings ;  the  marriage  bed  was 
Uctus  gmialie ;  the  day  of  the  genius,  genicdis  \ 
dies,  was  sacred  to  mirth  and  relaxation ;  the 
genius  accompanied  human  fortunes  in  their 
vicissitudes  ( Vultu  mutabilis,  albus  et  ater — 
Hor.) ;  and  death  was  typified  by  the  figure  of 
a  genius  with  a  lamp  reversed.  The  genii  of 
places  were  usually  represented  and  worshipped 
under  the  figure  of  snakes.  Whether  there 
is  any  connection  between  the  Italic  genius 
and  the  <^inn  of  Oriental  nations  [Genh]  is  a 
doubtful  point 

Gennet,  Order  of  the.  The  first  order  of 
chivalry  known  in  France,  founded  by  Charles 
Martel  after  his  defeat  of  the  Saracens  at 
Tours  in  726.  It  received  its  name  from  the 
gennet  or  wood-martin,  to  commemorate  the 
aid  supposed  to  be  given  by  St.  Martin  of 
Tours  towards  defeating  the  enemy. 

OenoulU^re  (Fr.).  In  Fortification,  the 
part  of  the  interior  slope  of  the  parapet  below 
the  sill  of  an  embrasure.  It  covers  the  lower 
part  of  the  gun-carriage.  In  armour  of  the 
fourteenth  century,  the  knee-piece  or  knee-boss. 

Oenre  (Fr.  du  genre  bas,  of  a  low  kind). 
In  Painting,  a  term  applied  to  express  a  class 
of  pictures  which  belong  to  none  of  the  higher 
or  specific  classes  of  art  It  refers  commonly, 
as  the  faHl  French  expression  implies,  to  ordi- 
nary scenes  of  yulgar  life.  Yet  a  pcintre  de 
genre  or  ^fftr^-painter  is  not  necessarily  a 
painter  o^  low  subjects,  nor  need  a  aenre 
picture  be  ▼iijlffur  in  the  common  acceptation  of 
the  word.  The  Dutch  are  the  great  genre 
painters ;  and  the  style  was  also  known  to  the 
ancients.  F^reicus,  a  &mous  Ghreek  painter  of 
this  class,  was  called  finrapoypd^ot,  literally 
dirt-painter^  or  ^anroTpdt^os,  from  ^Sotrot^  common 
ware  or  trumpery.  He  painted  barbers'  shops, 
cobblers'  stalls,  shell-fish,  eatables  of  all  sorts, 
and  the  like,  and  his  pictures  were  highly 
valued.    (Plinv  xxxv.  37.) 

dens  (Lat ).  In  ancient  History,  a  clan  or 
sect,  forming  a  subdivision  of  the  Roman  people 
next  in  order  to  the  curia  or  tribe.  The 
members  and  houses  {familia)  composing  one 
of  these  clans  were  not  necessarily  united  by 
ties  of  blood,  but  were  originally  brought  toge- 
ther by  a  political  distribution  of  the  citizens, 
and  bound  bv  religious  rites,  and  a  common 
name,  derivea  generally  from  some  e^nymous 
hero.  This  common  name,  which  distinguished 
the  gentiles  or  members  of  the  same  elan,  was 
the  second  of  the  three  bome  by  a  Roman 
citizen,  and  was  specially  termed  the  nomen. 
It  is  supposed  that  each  of  the  euries  originally 
contained  ten  gentes,  and  that  each  of  these 
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was  represented  in  the  senate  by  one  of  its 
members.  (Vico,  Scitnza  Nuova ;  Kiebnhr's 
History  of  Rome ;  Mommsen's  History  of  Rome. ) 

Oeottan  (said  to  be  so  named  after  Gentius, 
an  Illyrian  king).  The  Gentian  root  of  the 
shops  is  the  produce  of  plants  of  this  genus, 
and  principally  of  G.  lutea,  but  those  of  G.pur- 
purca,  pannonica,  and  punctata  are  similarly 
employed,  and  indeed  all  the  species  are  per- 
vaded by  a  pure  bitter  principle  which  renders 
them  valuable  as  tonics.  Some  of  the  species 
are  found  on  the  European  Alps  near  the  snow- 
line, and  their  bold  cerulean  blossoms  are 
greatly  admired. 

Oenttanaoeee  (G^ntiana,  one  of  the  ge- 
nera). A  natural  order  of  herbaceous  Exogens 
of  the  Gentianal  alliance  inhabiting  most  parts 
of  the  world.  They  are  very  near  to  Apoeynacca^ 
from  which  they  differ  in  their  herbaceous 
habit,  permanent  corolla,  want  of  milk,  and  in 
many  other  characters.  From  Scrophidariacea 
they  are  distinguished  by  their  regular  fiowers, 
the  stamens  of  which  are  equal  m  number  to 
the  lobes  of  the  corolla.  Their  chief  sensible 
property  is  an  intense  bitterness,  which  resides 
both  in  the  stems  and  roots. 

Ctontiaiilo  ILcidm     Gentianin,    A  crystal 
Usable  body  contained  in  Gentian  root 

Oentile  (Lat.  gentilis,  fh>m  gens,  nation). 
The  original  meaning  of  the  Latin  word  gentilis 
is,  one  of  the  sameViih  or  nation  with  the  speaker. 
The  Jews  designated  all  who  did  not  profess 
their  religion  indiscriminately  as  the  natiojis. 
rh  idni ;  and  hence  the  Greek  word  I^iukos  and 
the  corresponding  Latin  word  gentile  became 
used  to  signify  Pagans,  in  opposition  to  Chris- 
tians and  Jews,  ^e  word  qcntUis  is  used  in 
this  sense  by  St  Jerome,  Prudentius,  and  Chris- 
tian writers  of  that  affe  in  generaL  The  jea- 
lousy with  which  the  Jews  regarded  all  foreign 
nations,  and  the  obstinacy  with  which  they  clung 
to  the  notion  of  their  own  peculiar  sanctity, 
are  well  known.  The  earlier  half  of  the  history 
of  the  Acts  contains  the  account  of  the  straggle 
which  Christianity  maintained  against  these 
prejudices  before  it  finally  subdued  them.  The 
observance  of  certain  Jewish  ceremonies  con- 
tinued, however,  for  a  long  time  to  be  a  stum- 
bling block  to  the  most  devout  and  sincere 
Christians.  Eren  in  the  post-apostolic  age,  the 
judaising  party  formed  a  distmct  division  of 
the  Christian  world,  split  itself  into  various 
sects,  such  as  the  Ebionites  and  Nicolaitans, 
and  for  a  long  time  exercised  considerable  in- 
fiuence  even  within  thepale  of  the  church. 

dentleman  (the  English  word  gentle  in 
its  original  sense  signifies  one  belonging  to  a 
race  or  family ;  Lat  gens).  In  Heraldry,  a 
rank  expressed  in  Latin  by  the  term  generosus. 
All  entitled  to  coat-armour  are  gentlemen ;  but 
the  name  is  more  commonly  applied  to  the 
lowest  rank  of  those  who  have  no  other  distin- 
guishing title.  Gentlemen  by  blood  were  those 
who  could  show  four  generations  of  gentlemen, 
both  in  the  paternal  and  maternal  line.  Those 
who  could  not  prove  this,  but  against  whom 
the  contrary  was  not  know^  within  memoiy  of 
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man,  were  gentlemen  by  prescription.  6entle> 
men  were  Siao  created  by  letters  patent  of  the 
kine.  Officers  (not  menial)  of  the  king's  house- 
hold, persons  holding  a  royal  commission,  civil 
or  muitiixy,  persons  who  had  taken  a  degree 
in  the  libend  arts,  and  persons  adopted  by 
gentlemen,  were  considered  entitled  to  this 
rank,  which  has  now  been  long  obsolete  as  a 
distinction. 

Geatfemaa  Vslier  of  tbe  Blaek  &od. 
An  officer  belonging  to  the  Garter,  whose  duty 
it  is  to  attend  the  House  of  Lords  during  the 
sessions  of  parliament  and  to  carry  messages 
to  the  House  of  Commons. 

Oeottomeii-at-wAnDS.  A  corps  of  forty 
gentlemen  whose  duties  are  to  attend  the  sove- 
reign on  state  occasions.  The  corps  was  esta- 
blished by  Henry  VIIL  in  1509,  unoier  the  name 
of  *  I%e  Band  of  Gentlemen  Pensioners*  It 
consisted  entirely  of  men  of  noble  blood,  and 
was  called  His  Majesty's  Honourable  Corps  of 
Gentlemen-al-Arms  by  William  IV.  in  1834, 
and  is  now  recruited  entirely  fix>m  retired  army 
officers. 

Gentles*  The  maggots  or  apodal  larvae 
of  the  flesh  fly  (Musca  camaria),  and  other 
Diptera,  are  sometimes  so  called. 

Oaniis  (Lat).  In  Loeic,  one  of  the  predi- 
cables,  which  is  considered  as  the  material  part 
of  the  species  of  which  it  is  affirmed.  [Looic ; 
PssoicablbJ 

Gbkus.  In  Music,  the  general  name  fur  any 
scale  of  music  If  a  scale  proceed  by  tones,  it 
is  called  the  diatonic  genus;  if  between  the 
tones  semitones  are  introduced,  it  is  called  the 
ekromatic  genus.  When  the  subdivisions  are 
smaller,  as  quarter  tones,  it  is  called  the  en- 
harmonic  genus. 

GsNUS.  In  Natural  History,  that  distinct 
but  subordinate  group  of  animals  and  plants 
which  gives  its  name  as  a  prefix  to  that  of  all 
the  species  of  which  it  is  composed. 

deocentrio  (Gr.  7^*  earth,  and  Kimpov, 
centre).  A  term  frequency  used  in  Astronomy, 
signifjring  literally  having  the  earth  for  its  centre. 
The  apparent  motion  of  any  planet,  us  seen 
from  uie  earth,  is  called  its  aeocentric  motion. 
The  geocentric  latitude  of  a  planet  is  the  angle 
fbnned  by  a  straight  line,  supposed  to  be  drawn 
from  the  planet  to  the  earth,  with  the  plane  of 
the  earth  fl  orbit  or  the  plane  of  the  ecliptic. 
Geocentric  longitude  of  a  planet  is  the  angle  at 
the  earth  formed  by  two  straight  lines,  one  of 
which  is  drawn  to  the  first  point  of  Aries,  and 
the  other  to  that  point  of  the  ecliptic  which  is 
intersected  by  a  perpendicular  circle,  the  plane 
of  which  passes  through  the  earth  and  planet. 
Geocentric  is  opposed  to  heliocentric,  which 
refers  to  the  centre  of  the  sun.  These  terms 
are  used  only  in  speaking  of  bodies  belonging 
to  the  solar  system.  The  fixed  stars  are  at  such 
prodigioas  distances,  that  they  are  referred  to 
the.  same  points  in  space,  whether  we  consider 
them  as  seen  from  the  earth  or  the  sun. 

tiosfl—  (Gr.  7«c^r,  earthy).  Hollow  no- 
dnlft  the  interior  of  which  is  frequently  lined 
with  emtalf  of  Quartz,  Calc  Spar,  &c    Bodies 
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f  of  this  kind  are  of  frequent  occurrence  in  the 
New  Ked  Marls  of  Somersetshire  and  Glouces- 
tershire, where  they  commonly  go  by  the  name 
of  Potato- Stones. 

Geodesic  Curvature.  [Cubvatube,  Geo- 
desic] 

Ctoodeeio  Xdne.  In  Geometry,  a  curve 
traced  on  a  surface,  so  that  its  osculating  plane 
at  every  point  contains  the  normal  to  t^e  sur- 
face at  that  point  A  geodesic  may  also  be  de- 
fined as  the  curve  which  a  string,  lying  on  the 
surface,  would  assume  if  subjected  to  tension 
at  its  extremities.  From  this  definition  it 
follows  that  a  geodesic  must,  under  ordinary 
circumstances,  be  the  shortest  line  that  can  be 
drawn  on  the  surfiice  between  any  two  of  its 
points.  The  geodesies  on  a  sphere  are  its 
great  circles;  the  geodesies  on  a  developable 
surface  become,  of  course,  right  lines  when  the 
surface  is  unfolded  into  a  plane.  The  geodesies 
on  an  ellipsoid  have  vexy  beautiful  properties ; 
as  an  example,  we  may  mention  the  theorem 
discovered  by  Prof.  Roberts  of  Dublin  (Liou- 
ville's  Journal,  voL  iL  1846),  according  to  which 
the  sum  (or  difference)  of  the  two  geodesies 
joining  any  point  of  a  line  of  curvature  to  two 
umbilics  is  constant.  Every  surface  may  be 
said  to  have  a  geometry  of  its  own  in  which 
geodesies  correspond  to  right  lines  on  a  plane 
On  the  ellipsoio,  therefore,  the  lines  of  cur- 
vature correspond  to  plane  oonics.  The  geo- 
desies on  a  ^uadric  surface  are  examined  at 
some  length  m  Salmon's  Analytical  Geometry 
of  Three  Dimensions ;  and  interesting  genera) 
properties  of  geodesies  will  be  foimd  m  Gauss' 
Disquisitiones  generates  circa  Superficies  Curvas, 
as  well  as  in  the  notes  to  Liouville's  edition  of 
Monge's  Application  de  F  Analyse  a  la  Geomitrie, 
in  which  this  memoir  of  Gauss'  is  reprinted. 
The  differential  equations  of  a  geodesic  are 
easily  deduced  from  the  first  definition.  If 
u«0  be  the  equation  of  the  surface,  and  s 
denote  an  arc  of  a  geodesic,  we  have 
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Oeodeay  (Gr.  y^u^uaia,  from  7^,  and  8a/»,  / 
divide).  This  term  signifies  literally  the  division 
of  the  earth,  in  which  sense  it  is  synonymous 
with  land  surveying ;  but  it  is  usually  employed 
in  a  more  general  sense  to  denote  that  part  of 

Practical  geometry  which  has  for  its  object  the 
etermination  of  the  magnitude  and  figure 
either  of  the  whole  earth,  or  of  any  given  por- 
tion of  its  surface.  In  this  sense  it  comprehends 
all  the  geometrical  or  trigonometrical  opi^rations 
that  are  necessary  for  constructing  a  map  of  a 
oountiy*  measuring  the  lengths  of  degrees,  &;c. 
In  order  to  construct  an  accurate  map,  or  de- 
termine the  form  and  dimensions  of  a  country, 
it  is  necessary,  in  the  first  place,  to  determine 
the  absolute  distances  between  the  several 
stations  or  points;  secondly,  to  determine  the 
azimuths  of  the  lines  thus  measured,  that  is 
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their  situation  with  respect  to  the  meridian  ;  [  a  body  which  revolves  about  an  axis  of  rotation ; 
and  thirdly,  the  differences  of  latitude  and  '  the  position  of  this  axis,  therefore,  with  respect 
longitude  of  the  stations.  The  operations  neces- !  to  the  relestial  constellations,  determines  one 
sary  for  determining  the  absolute  distances,  great  circle^  namely,  the  equator,  or  the  circle 
comprehending  the  measurement  of  a  base,  tlie  which  is  equally  distant  from  the  two  poles  of 
observation  of  angles,  the  computation  of  the  rotation  and  divides  the  globe  into  two  opposite 
sides  of  the  triaujgles,  and  their  reduction  to  j  hemispheres.  The  equator,  therefore,  being 
the  same  level,  are  called  the  geodesical  or  I  marked  out  by  nature,  or  by  the  apparent  rc- 
geodetical  operations ;  while  those  which  are  volutions  of  the  celestial  bodies  arising  from  the 
required  for  determining  azimuths  and  latitudes  '  real  diurnal  rotation  of  the  earth,  is  a  circle  to 
are  called  the  astronomical  operations.  The  |  which  all  places  are  most  conveniently  referred : 
determination  of  the  figure  and  dimensions  of  and  it  has  this  property,  that  it  never  uuder- 
the  earth  is  a  problem  of  very  great  importance  goes  any  change  of  place  on  the  sphere ;  for 
to  astronomy  and  geography,  and  has  accord-   astronomers  have  proved  that  since  the  date  of 


ingly  at  all  times  been  a  subject  of  much 
interest  to  mathematicians ;  but  it  is  only  since 
the  middle  of  the  last  century  that  operations 
on  an  adequate  scale  for  its  solution  have  been 
undertaken  in  different  parts  of  the  world. 
For  the  results  of  the  more  important  of  these 
operations,  see  Dsobhk. 
Oeoirnosy.    [Gbologt.] 


the  earliest  observations,  the  poles  of  rotation, 
and  consequently  the  equator,  have  always 
maintained  the  same  invariable  position  on  the 
earth's  surface. 

The  distance  of  a  place  from  the  equator 
cannot  be  directly  measured ;  but  by  means  of 
astronomical  observations  we  can  determine 
that  distance  in  aliquot  parts  of  the  earth's 


Oeofrapby  (Gr.  ytcaypaipla,  from  yrj,  and  circumference,  that  is  in  degrees  of  a  great 
ypd^w,  I  deacrihty  The  description  of  the  circle.  It  is  not,  however,  sufficient  to  know 
— *^       The    subjects    comprehendtjd  in  the   how  many  degrees  a  place  is  distant  from  the 

equator.  It  is  necessary,  also,  in  order  to 
distinguish  it  from  all  other  places,  to  know 
how  it  is  situated  with  respect  to  a  certain 
meridian,  or  great  circle  perpendicular  to  the 
equator,  and  consequentlv  passing  through  the 
poles.  In  reference  to  the  diurzud  rotation  ut 
the  earth,  all  meridians  are  in  precisely  the 
same  circumstances ;  the  choice  is  consequently 
entirely  arbitrary,  and  geographers,  as  well  as 
astronomers,  generally  select  that  which  passes 
through  the  capital  of  their  own  country  as  the 
circle  to  which  they  refer  all  other  places.  The 
equator  and  the  assumed  meridian  thus  form 
the  coordinates  of  the  sphere.  The  distance  of 
any  place  from  the  equator,  measured  on  the 
arc  of  the  meridian,  is  the  latitude  of  the 
place ;  its  distance  from  the  assumed  meridian, 
measured  on  a  circle  parallel  to  the  equator,  is 
its  longitude ;  and  when  the  latitude  and  longi- 
tude of  any  place  are  both  known,  the  position 
of  the  place  itself  is  entirely  determined.  The 
latitude  of  a  place  is  ascertained  by  observing 
the  height  of  the  pole  above  the  horizon  cf 
that  place ;  and  the  longitude  of  one  place  in 


earth. 

science  of  Geography  are  usually  arranged 
tinder  three  great  divisions— Astronomical, 
Physical,  and  Politicai.  Geographt. 

GhBOOBAPHT,  AsTROXOMiCAL. — This  division 
of  geography  has  for  its  object  the  determina- 
tion of  the  form  and  dimensions  of  the  earth 
and  its  relations  with  the  celestial  bodies. 

In  order  to  describe  the  earth,  the  first  point 
to  be  ascertained  is  its  general  form.  That 
the  surface  of  the  earth  is  convex,  is  appa- 
rent from  the  phenomena  presented  by  the 
gradual  coming  on  of  day  and  night,  and 
the  deplacement  of  the  stars  in  proceeding 
towards  the  north  or  south ;  for  if  the  earth 
were  flat,  the  sun,  in  appearing  above  the  horizon, 
would  illumine  the  whole  of  its  surface  at  the 
same  instant ;  and  on  the  .supposition  of  its 
being  either  flat  or  cylindrical,  the  pole  star 
would  maintain  the  same  elevation,  whereas  to 
the  traveller  who  advances  northward  it  gra- 
dually appears  more  elevated,  and  to  him  who 
advances  southward  more  depressed.  All  these 
appearances  are  observed  in  the  same  manner 
on  whatever  part  of  the  earth  we  are  placed ; 
and  from  them  alone  the  globular  form  of 
the  earth  might  be  inferred,  even  if  the  fact 
had  not  been  placed  beyond  doubt  by  the 
voyages  of  circumna\'igator8.  Astronomers  in 
modern  times  have  indeed  discovered  that  it  is 
not  a  perfect  sphere,  being  flattened  in  a  slight 
degree  at  two  opposite  points  f which  are  the 
poles  of  rotation) ;  but  the  deviation  from 
perfect  sphericity  is  so  small,  that  for  all  the 
purposes  with  which  geography  is  concerned 
it  may  be  neglected  without  sensible  error. ' 
[Figure  of  the  Earth.] 

In  order  to  determine  the  relative  positions 
of  points  on  a  sphere  in  the  most  commodious 
manner,  mathematicians  refer  them  to  two  ^rea^ 
circles;  that  is  to  say,  circles  formed  by  the 

intersection  of  the  surface  of  the  sphere  by  a  I  the  two  poles  of  rotation,  continue  to  be  directed 
plane  passing  through  its  centre.    The  earth  is  :  to  the  same  points  of  the  celestial  sphere  during 
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respect  of  another,  by  the  interval  of  time  which 
elapses  between  the  passage  of  any  celestial 
body  over  their  respective  meridians.  [Lati- 
tude and  Longitude,] 

Besides  the  rotatory  motion  about  its  axis,  the 
earth  has  also  a  motion  of  revolution  about  the 
sun,  which  is  completed  in  the  course  of  one 
year.  The  first  of  these  motions  causes  the 
succession  of  day  and  night ;  the  second  the 
vicissitudes  of  the  seasons,  and  the  inequality 
of  the  length  of  the  natural  days.  These  two 
last  phenomena  depend  on  two  circumstances : 
first,  that  the  axis  of  the  earth  is  not  perpen- 
dicular to  the  plane  of  the  ecliptic,  or  the  plane 
in  which  the  annual  revolution  is  performed  ; 
and  second,  that  the  extremities  of  this  axis,  or 
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Uiewbofotime  of  thererolution.  Hence  it  follows 
that  the  plane  of  the  ^uator,  though  inTariable 
in  respect  of  absolute  space,  is  continually 
changing  its  position  in  respect  of  the  son; 
and  the  apparent  effect  is  the  same  as  if  the  sun 

had  a  Tibratoiy  motion 
in  the  hearens,  rising 
aboTC  the  plane  of  the 
equator  £  E  one  half  of 
the   year,    and  fldling 
belov   it    during    the 
other  halt    When  the  sun  is  in  the  equator  at 
S,  the  two  poles  of  the  earth  n  and  «  are  in  the 
freat  drde  which  diyides  the  illuminated  £rom 
tae  dark  hemisphere.    When  the  sun  reaches 
his  greatest  northern  dedination  at  S',  the  il- 
laminated  hemisphere  is  a  £  a',  and  the  north 
pole  n  comes  ooosiderably  within  it.    On  the 
other  hand,  whso  the  sun's  declination  is  south, 
as  at  8^,  the  south  pole  s  comes  into  the  illumi- 
nated hemisphere,  while  n  is  left  in  darkness. 
When  the  sun  is  at  S,  his  apparent  diurnal 
motion  is  performed  in  the  equator,  and  the 
days  and  nights  are  of  equal  length  all  over 
the  world.     The  angle  which  the  planes  of  the 
equator  and  ecliptic  make  with  each  other  is 
about  23^° ;  consequently,   since  the  greatest 
declination  of  the  sun  from  the  equator  is  the 
same  quantitY,  it  must  happen  that  at  midsum- 
mer the  sun  is  23^^  to  the  north  of  the  equa- 
tor, and  at  midwinter  23^^  to  the  south  of  it. 
The  inequality  of  the  natural  days  is  an  imme- 
diate consequence  of  the  sun's  declination :  for  as 
the  solar  rays  come  to  the  earth  nearly  parallel, 
one  half  of  the  globe  must  always  be  illumi- 
nated at  once,  and  the  other  half  in  darkness ; 
consequently  when  the  sun  declines  23^^  to 
the  north  al  the  equator,  all  that  part  of  the 
earth  which  is  within  23^^  of  the  north  pole 
will  remain,   while  the    earth    performs    its 
diurnal    reTolution,     within  the     illuminated 
hemisphere.      A  small  circle  of   the  sphere 
parallel  to  the  equator,  and  at  the  distance  of 
234^  from  the  pole,  is  called  the  pdar  circle ; 
and  at  this  latitude  the  sun,  when  at  his  great- 
est declination,  comes  exactly  to  the  horizon 
at  midnight,  without  setting;  consequently  the 
length  of  the  longest  day  is  twenty-four  hours. 
At  the  equator  the  length  of  the  oay  is  always 
twelre  hours ;  and  from  the   equator  to  the 
polar   drde    the  length  of  the  longest  day 
mereases  with  the  increase  of  latitude;  and 
from  the  polar  circle  to  the  pole  the  length 
cf  time  during  which  the  sun  continues  above  the 
horizon  without  setting  increases  with  the  latitude 
from  twenty-fbur  hours  to  six  months.  The  two 
small  dzcles  of  the  sphere  parallel  to  the  equA- 
tor,  wlttch  limit  the  sun's  greatest  dedination, 
are  called  the  tropics ;  and  the  whole  surface 
of  Uie  gipbe  is  divided  by  the  two  tropics,  and 
the  two  polar  circles,  into  fire  tones  or  spaces ; 
namety,  the  torrid  sone,-  which  is  included 
bttween  the  two  tropics,  or  extends  23^°  on 
either  side  of  the  equator ;  the  two  temperate 
tones,  or  the  spAcee  included  between  the  tro- 
pt  and  pcdar  circle  in  each  hemisphere ;  and 
the  \!mo  frigid  Mfones,  or  the  spaces  between  the 
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I  poles  and  their  respective  polar  circles.  These 
may  be  called  the  astronomical  divisions  of  the 
glob^  as  they  depend  on  the  position  of  the 
earth's  axis  of  rotation  with  respect  to  the 
plane  of  its  orbit,  and  are  determined  by  astro- 
nomical observations. 

When  we  come  to  examine  into  the  relations 
between  the  earth  and  the  other  celestial  bodies, 
we  can  at  once  assign  the  earth  to  the  order  of 
the  planets,  and  class  the  centre  of  the  system, 
our  sun,  with  tho  stars.  Modem  science  teaches 
us  that  the  stars  and  the  sun  are  bodies  with 
photospheres  in  which  metals  and  other  chemical 
elements  am  burning  with  the  most  intense  heat. 
It  equally  teaches  us  that  the  planets  of  our  sys- 
tem were  once  in  the  same  condition.  There  are 
systems  in  the  universe  consisting  of  one  large 
I  and  two  or  more  smaller  stars.  These  smaller 
bodies  are  to  all  intents  and  purposes  planets, 
and  doubtless  a  time  will  come  when  they  too  will 
bear  the  same  relationship  to  their  central  body 
which  the  earth  and  the  other  planets  of  our 
own  system  now  bear  to  our  own  sun,  i.e.  they 
will  be  relatively  cold  bodies,  not  shining  by 
their  own  light,  but  by  light  borrowed  irom 
the  central  luminary.  Here  at  once  arise  two 
important  questions  connected  with  the  earth. 
What  is  its  Juat-history,  so  to  speak  ?  and  have 
we  any  means  of  comparing  its  present  tcm* 
perature,  and  therefore  its  surface  conditions  as 
to  land  and  water,  atmosphere,  &c.,  with  those 
of  the  other  planets?  The  former  history  of 
the  earth  forms  the  subject-matter  of  the  science 
of  Geology,  and  the  teachings  of  that  science 
are  entirely  in  accordance  with  what  we  have 
stated.  Although  it  may  be  premature  to  speak 
of  azoic  rocks,  evidences  of  life  being  traced 
earlier  in  the  series  as  our  search  for  them 
becomes  more  diligent,  it  is  not  too  much  to  say 
that  in  the  far  past  the  condensation  of  the  earth 
was  not  sufficient  and  its  heat  was  too  great  to 
admit  of  life.  Besides  this,  a  surface  temperature 
of  212°  F.  would  have  prevented  the  formation 
of  bodies  of  water.  With  regard  to  the  future, 
we  have  possibly  in  the  moon  (a  much  smaller 
body  than  the  earth)  an  instance  in  which  the 
radiation  of  the  original  heat  has  brought  about 
the  loss  of  atmospheric  aqueous  vapour.  Pro- 
fessor Tyndall's  recent  researches  into  the  part 
played  by  aqueous  vapour  in  the  animal  and 
vegetable  economy  show  in  a  most  striking 
manner  that  life  would  be  impossible  on  a 
planet  divested  of  an  atmosphere. 

With  regard  to  the  other  planets,  we  have  in 
Mars  the  nearest  approach  to  terrestrial  life 
conditions.  In  that  planet,  lands  and  seas, 
polar  snows  and  clouds,  have  been  most  care- 
fully observed :  the  inclination  of  its  axis  to  its 
orWt  is  also  not  very  dissimilar  to  our  own. 
In  Jupiter  and  Saturn,  on  the  contrary,  we  have 
indications  of  more  dense  atmospheres  (due  per- 
haps to  a  greater  temperature  of  the  surface). 
The  inclination  of  tho  axis  of  the  former  is  sc 
small,  that  the  difference  between  torrid,  tem- 
perate, and  frigid  zones  is  not  so  sharp  as 
with  us,  while  the  difference  between  the  length 
of  the  day  in  the  different  seasons  is  extremely 
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small.  Of  Mereur)',  Venus,  Uranus  and  Neptune 
wc  do  not  know  enough  to  form  a  comparison. 

The  preceding  remarks  may  serve  to  conTey  a 
broad  view  of  the  scope  of  physical  geography,! 
which,  dealing  with  our  planet  as  a  whole,  its' 
surface,  and  envelopes,  shows  us  the  amount  andi 
mode  of  action,  and  the  results,  of  the  various 
forms  of  forc«.  which  have  been  and  are  at  work! 
upon  it.  Hence  the  Physical  Geography  of  the\ 
Sea  is  one  of  the  branches  of  the  science;  one,< 
it  may  be  added,  which  in  the  hands  of  Maury' 
has  already  made  large  strides. 

Geoqrapuy,    Physical.      [Physical  Gbo- 

GRAPHY.] 

Qboobaphy,  PoLmcAL. — Wherever  tlie  na- 
tural features  of  portions  of  the  ^lobe  lead, 
or  seem  to  lead,  to  characteristic  political 
phenomena,  geography  may  help  to  interpret 
the  laws  of  this  branch  of  practical  science. 
For  instance,  the  peculiar  configuration  of 
Ghreece  was  cited  in  ancient  times  as  suggestive 
of  those  municipal  constitutions  which  l^Tonged 
in  an  eminent  degree  to  its  political  system, 
and  which  developed  or  aided  in  so  marked  a 
manner  the  peculiar  intellectual  capacity  of  its 
former  inhabitants.  Similarly,  the  physical 
features  of  the  central  part  of  the  North  Ame- 
rican continent  have  constantly  been  cited  as 
necessitating  the  adoption  and  maintenance 
of  federal  institutions.  Again,  the  geographi- 
cal position  of  the  British  Islands  may  b^*  fairly 
understood  to  contribute,  in  no  small  degree, 
to  the  great  commercial  importance  which  they 
have  achieved. 

Political    geography  is    closely  related   to 
statistics,  and  supplies,  indeed,  the  principles  for 
which  statistics  supply  facts.    It  need  hardly  ! 
be  said,  however,  that  there  is  a  strong  tendency  \ 
towards  hasty  generalisation  from  statistics,  | 
and  towards  rash  inductions  from  geography.  | 
The  danger  is  the  greater  in  the  latter  case, 
for  the  obvious  reason  that  though  societies  are  i 
largely  influenced  by  external  circumstances,  ' 
they  may  nevertheless  adapt  themselves  to 
them,  and  will  be  greatly  controlled  by  ante-  j 
cedent  facts.    For  instance,  any  argument  ad- 
verse to  the  possible  organisation  of  a  united 
political  system  in  the  Italian  peninsula,  ifj 
gathered  from  its    mediaeval   history,   might 
be  a  fallacy  similar  to  that  which  led  the  first 
Napoleon  to  call  Italy  a  mere  geographical 
expression.     [Statistics.] 

Ctoology  (Gr.  79,  larth^  and  \iiyos).  The 
science  wWch  treats  of  the  earth's  history, 
of  the  causes  that  have  produced  change  m 
the  materials  of  the  earth  s  crust,  of  the  suc- 
cessive changes  that  have  taken  place  in  the 
organic  and  inorganic  kingdoms  of  nature,  of 
the  influence  of  these  changes  in  modifying  the 
materials,  and  of  the  nature  and  various  con- 
ditions of  rocks  and  their  contents. 

Geology  proper  is  either,  1.  Dbscripttve 
Geology  ;  2.  I^iysical  Geology  ;  or  3.  Prac- 
tical GteoLOGT.  Physical  Greology  is  too  incom- 
Slete  to  admit  of  distinct  notice.  The  other 
epartments  are  treated  under  their  respective 
headings. 
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A  rational  history  of  the  world  may  be 
said  to  have  originated  with  Aristotle,  who 
carefully  observed  the  changes  going  on  upon  the 
earth,  and  referred  various  phenomena  to  similar 
causes  of  change.  In  the  twelfth  chapter  of 
the  Mctioric8  he  observes  that  the  distribution 
of  land  and  st^  in  particular  regions,  does 
not  endure  through  all  time,  but  that  sea  covers 
ancient  land,  and  land  now  exists  where  there 
was  once  sea.  He  adds,  *  There  is  reason  for 
thinking  that  these  changes  take  place  according 
to  a  certain  system  and  within  a  certain  period.' 

Ailer  Aristotle,  Strabo  speculated  with  sin- 
gtdar  judgment  and  profoundness  on  the  causes 
suggested  to  explain  the  frequent  occurrence  of. 
marine  shells  where  the  sea  has  never  been 
known  to  reach  in  modem  times.  He  accounts 
for  them  by  assuming  that  the  same  land  is 
sometimes  raised  up  and  sometimes  depressed, 
the  sea  being  also  simultaneously  raised  and 
depressed.  *  It  is  proper,'  he  concludes,  '  to 
derive  our  explanations  from  things  which  are 
obvious  and  in  some  measure  of  daily  occur- 
rence, such  as  deluges,  earthquakes,  and  volcanic 
eruptions,  and  sudden  swellings  of  the  land 
beneath  the  sea.' 

Although,  then,  before  the  Christian  era  and 
for  many  centuries  afterwards  there  was  no 
very  clear  comparison  of  facts  relating  to  the 
earth's  history,  there  were  sensible  and  usefoi 
suggestions,  and  a  sound  basis  of  philosophy. 
There  is,  however,  no  proof  of  research  in  this 
department  of  science  during  the  middle  ages, 
nor  did  geological  phenomena  aeain  attract  atten- 
tion till  the  beginning  of  the  sixteenth  century. 

The  origin  uf  fossils  was  the  first  subject  of 
enquiry,  and  the  north  of  Italy  the  place  of 
discussion.  To  Fracastoro,  in  1620,  is  due  the 
credit  of  having  clearly  put  forward  the  only 
rational  explanation.  It  was  long,  however, 
before  this  was  admitted,  and  another  century 
elapsed  during  which  the  subject  was  still 
under  discussion.  Even  so  lately  as  in  1670 
it  was  necessary  seriously  to  controvert  the 
notion  that  fossils  were  due  to  accidental  causes, 
or,  in  other  words,  were  lusus  naturm^  'tricks  of 
nature.* 

During  the  whole  of  the  eighteenth  century, 
the  progress  of  geology  proper  was  irregular. 
Already  before  the  commencement  of  that 
period,  Lister  had  intimated  that  many  fossils 
belonged  to  extinct  species,  and  Leibnitz  had 
theorised  on  the  result  of  repeated  invasions  of 
the  sea.  Kay  lidso  had  enlarged  on  the  efifects 
of  running  water,  and  Woodward  had  made 
those  collections  which  show  how  doeely  he 
observed.  It  was  not  till  1760  that  any 
more  rational  views  than  those  of  the  physico- 
theologists  were  advanced ;  but  from  that  time 
commenced  the  publication  of  a  series  of 
special  descriptions  which  ultimately  led  to  the 
establishment  of  the  doctrines  at  present  held. 
The  battles  between  the  Neptunists  and  Vul- 
canists  then  raged,  and  continued  to  distract 
the  attention  of  those  who  would  otherwise 
perhaps  have  devoted  themselves  to  the  study 
of  facts. 
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At  Urt,  in  1790,  appeared  the  *  tabalar  view '  answers  obtainnd  to  questions,  by  the  inspection 

of  William  ^nith,  a  contribution  far  more  im-  of  certain  combinations  of  lines  and  flgores  re- 

portant  than  might  at  first  appear,  inasmuch  presenting  the  conjunctions  of  the  planets,  &c 

as  it  laid  the  foundation  of  that  great  series  of  [Astboloot.  ] 

obserrationa  oniHiich  all  progress  of  the  science  Oeometrlo  Mean.  The  second  term  of 
has  since  rested.  Leaving  the  advocates  of  a  geometrical  progression  consisting  of  three 
Werner  and  Hutton  to  fight  in  words,  the  terms,  or  the  second  of  three  continued  pro- 
Geological  Socie^  of  London  was  soon  after-  portionals.  In  the  case  of  two  numbers, 
waids  founded  for  the  purpose  of  obtaining  and  it  is  easily  shown  to  be  equal  to  the  square 
pnblishing  positive  knowleclge.  This  and  other  root  of  their  product.  Any  number  of  terms 
societies  Uiat  have  succeeded  it,  and  the  labours  inserted  between  two  given  terms,  so  that  the 
of  many  eminent  individuals,  have  at  length  whole  may  form  a  geometrical  progression, 
placed  the  science  on  its  proper  basis.  The  are  said  to  be  geometric  means  between  those 
present  state  and  modem  discoveries  in  geolocy  two.  The  celebrated  Delian  problem  reduces 
will  be  noticed  in  other  articles.  They  arc  the  itself  to  the  insertion  of  two  geometrio  means 
result  of  a  laige  amount  of  patient  investiga-  between  given  extremes.  [Duplication  of 
tion,  and  include  a  variety  of  facts  in  various  thb  Cubb.] 

departments  of  science.  The  conclusions  and  OeometrioaL  The  meaning  of  this  adjec- 
theories  of  modem  geologists  are  generally  put  tive  as  opposed  to  algebraical  is  sufficiently 
forward  with  a  sounder  basis  of  facts,  and  less  obvious ;  when  applied  to  a  construction,  how- 
reference  to  merely  speculative  views,  than  was  ever,  it  has  a  more  technical  signification.  The 
formerly  the  case;  but  there  is  still  much  ancient  geometers  admitted  only  two  instru- 
tendency  among  a  large  class  of  writers  to  mix  ments :  the  straight  line  and  the  circle.  Every 
up  other  enquiries  and  introduce  foregone  con-  construction  which  required  the  use  of  any 
dusions  even  when  treating  of  questions  of  other  curve  or  instrument,  they  called  mcchani- 
pure  geological  science.  col  as  opposed  to  ffeometrical. 

The  progress  of  discovery  in  geology  for  Ctoometiioal  Frogresaion.    A  series  of 

many  years  past  haa  been  much  governed  by  numbers,  each  of  which  is  obtained  from  the 

the  advance  of  Paljbontoixmt.    Fossiis  aru  preceding  one  by  multiplication  by  a  constant 

regarded  as  characteristic  of  formations;  and  by  number  called  the  common  ratio.    According 

a  careful  knowledge  and  comparison  of  groups  as  the  latter  is  greater  or  less  than  unity,  the 

of  fossils,  all  the  principal  groups  of  strata  m  progression  will  be  an  increasing  or  decreasing 

different  countries,   or  different  parts  of  the  one.    If,  generally,  a,  denote  the  fi*^  term  of  a 

same  country,  can  alone  be  clearly  identified  as  geometrical  progression  whose  common  ratio 

contemporaneous.    As,  however,  only  certain  is  r,  and  «,  denote  the  sum  of  the  first  n 

parts  of  plants  and  animals  are  generally  pre-  terms,  we  have  a.^a^  r""^  and 
served  in  a  fossil  state,  and  these  are  not 

always  the  most  important  for  determining  '.^^i  -^ , 

species,  it  is  evident  that  a  veiy  limited  number  1  ~  ** 

of  natural  groups  are  available.     In  botany  ^^^  equations  which  embrace  the  whole  theory 

«peciaUy,  as  ^e  comparison  of  speaes  is  un-  ^£  geometrical  progression.    From  them  any 

certain  and  difficult  withoutaU  the  floral  and  ^^^^^  ^^^  fi^^  ^enunts  a^,  a.,  r,  n.  and  «..  can, 

gwininahng  parts,  the  mere  frapents  of  leaves  theoretically,  bo  found  when  the  remaining 

and  wood  usually  found  are  of  little  value.    In  ^j^^^^  ^  ^^g^.     When  r  is  positive  and  less 

»olo^  it  IS  only  the  shells  and  cases  of  many  ^i^^^  ^^^     ^j^^  ^^  ^  j^  ^^^  numerator  of  a, 

animals  Uiatremam,  while  very  many  large  jj^comes  of  less  importance,  the  greater  the 

groups  of  soft  animals  without  skeletons  are  ^^^^  ^^  „   that  is  to  say,  the  sum  of  the  series 

never  indicated  at  alL    Even  of  the  higher  ^ 

animals,  as  the  vertebrata,  the  skeletons  of  is  always  less  than  — 1-,  but  approaches  more 

fishes,  a  few  detached  bones  of  birds,  and  bones        , ,  .   ,.    ..  \    „^o*^^  ♦u^  «„«,k^ 

ofi^lesand^uadmpeds.mustform  the  basis  and  more  to  this  Imut,  the  greater  the  number 

lor  aU  investigations.  Thus  geological  discovery  of  terms;  «»=  — ^  is  accordingly  said  to  be 

is  unable  to  advance  so  rapidly  as  might  be  ^^^ 

expected  fiom  the  varied  nature  of  the  observa-  the  sum  of  the  infinite  geometrical  progression, 

tions.     [See  Dbscbiptitb  Galoot  ;  Econoxic  whose  first  term  is  a^  and  ratio  r. 

6101.0GT  ;    Ehoinbebiico  Gboloot  ;    Bocxs  ;  Geometry  (Or.  yutiitrpia,  from  -yn,  ^arth, 

CL4flnptCATiox;  Paljbomtoloot,  and  the  ar-  aiA  iiir pop,  measure).  The  science  which  treats 

tides  referred  to  under  these  headings.]  of  the  properties  of  figured  space.    The  etymo- 

Qeaniancy  (6r.   7^,  earth,  and  fuurrcfo,  logy  of  the  term  suggests  the  object  to  which 

yronkeey).      Divination    by  points  or  circles  geometry  was  first  appb'ed,  viz.  the  measurement 

made  on  the  earth.     It  was  termed  by  old  of  land.     It  is  pretended  that  the  science  was 

vriteie  •  a  part  of  natural  magic,  the  daughter  invented  in  iferpt,  where   the   annual  over- 

and  abbrvna tion  of  astrology.*^  Geomancy  was  fiowing  of  the  waters  of  the  Nile  obliterated 
among  the  acts  of  divination  most  sedulously .  the  landmarks,  and  rendered  it  necessary  to 
eultivated  by  profesaora  of  that  science  in  the  j  have  recourse  to  measurement  in  order  to  as- 
fifUoith  and  sixteenth  centuries.    Nativities  |  certain  the  proper  allotment  of  each  individual; 

vcft  oast  fortunes  pxedicted,   and    oracular  but  whatever  may  have  been  the  origin  of  the 
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term,  the  oooasions  on  which  it  is  necessaiy  to 
compare  things  with  one  another  in  respect  of 
their  forms  and  magnitudes  are  so  numerous  in 
every  stage  of  society,  that  a  geometry  more  or 
less  perfect  must  have  existed  since  the  first 
dawn  of  civilisation.  In  geometry,  bodies  arc 
considered  only  in  reference  to  the  properties  of 
extension  or  magnitude,  figure,  and  divisibility. 
Every  body  occupies  an  indefinite  space,  a  cer- 
tain determinate  place,  or  finite  portion  of 
space,  which  is  caUed  its  volume.  The  limits 
or  boundaries  which  distinguish  the  place  of 
the  body,  and  separate  it  from  the  surrounding 
space,  are  called  surfaces ;  a  surface  is  therefore 
common  to  the  two  portions  of  space  which  it 
separates.  As  the  limitation  of  space  gives 
rise  to  the  idea  of  surface,  so  the  limitation  of 
surface  produces  lines^  a  line  being  the  boundary 
of  a  surmco,  or  the  place  in  which  two  surfaces 
intersect  each  other,  and  therefore  common  to 
both.  In  like  manner  the  limitation  of  a  line, 
or  the  intersection  of  two  lines,  produces  a 
point.  But  a  point  marks  only  position,  and 
has  no  properties.  A  line  has  length ;  a  surface 
length  and  breadth;  and  a  volume  length, 
breadth,  and  thickness.  Hence  the  properties 
of  lines,  the  properties  of  surfaces,  and  the 
properties  of  volumes  or  solids,  comprehend 
the  objects  of  geometry. 

From  Egypt  the  science  of  Geometry  is  said 
to  have  been  transported  into  Greece  by 
Thales ;  but  the  assertions  on  which  this  sup- 
position is  grounded  are  utterly  rejected  by  Sir 
O.  Comewall Lewis  (Astronomy  of  the  Ancients). 
The  celebrated  proposition  of  the  square  of 
the  hypothenuse  was  the  discovery  of  Py- 
thagoras. Anaxagoras  of  Clazomene  composed 
a  treatise  on  the  quadrature  of  the  circle  ;  and 
Plato  had  certainly  made  considerable  advances 
in  the  science,  \ls  is  proved  by  the  simple  and 
elegant  solution  which  he  gave  of  the  dupli- 
cation of  the  cube.  About  fifty  years  after 
the  time  of  Plato,  Euclid  collected  the  pro- 
positions which  had  been  discovered  by  his 
predecessors,  and  formed  of  them  his  famous 
Elements  \  a  work  which,  in  England,  is  still 
regarded  by  many  as  the  best  introduction  to 
the  mathematical  sciences.  It  consists  of  fif- 
teen books,  of  which  thirteen  are  known  to 
have  been  written  by  Euclid;  but  the  four- 
teenth and  fifteenth  are  supposed  to  have  been 
added  by  Hypsicles  of  Alexandria.  ApoUonius 
of  Perga,  about  250  years  B.C.,  composed  a 
.treatise  on  the  conic  sections^  in  eiglit  books ; 
and  he  is  said  to  have  been  the  first  who  ap- 
plied to  those  curves  the  appellations  by  which 
they  have  ever  since  been  distinguished — 
namely,  the  parabola^  the  ellipse^  and  the  hy- 
perbola, [Conic  Sections.]  About  the  same 
time  flourished  Archimedes,  the  most  illustrious 
of  the  ancient  philosophers.  He  distinguished 
himself  in  geometry  by  the  discovery  of  the 
beautiful  relations  between  the  sphere  and  cy- 
linder, by  his  work  on  conoids  and  spheroids^ 
by  his  discovery  of  the  exact  quadrature  of  the 
parabola,  and  of  the  approximate  rectification 
of  the  circle.     In  the  list  of  names  which 
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have  come  down  to  our  times  in  connection 
with  geometiy,  we  may  mention  Eodoxus, 
Archytas,  Eratosthenes,  Aristarchus,  Dinostra- 
tus,  and  ^Ticomedes ;  but  for  an  account  of  the 
discoveries  or  inventions  by  which  they  are 
individually  celebrated,  we  must  refer  to  Mon- 
tucla's  Histoirc  des  MathSmatiques,  The  school 
of  Alexandria  produced  Pappus  and  Diophan- 
tus ;  but  the  Greek  geometry,  though  it  was 
afterwards  enriched  by  many  new  theorems, 
may  bo  said  to  have  reached  its  limits  in  the 
liands  of  Archimedes  and  ApoUonius ;  and  a 
long  interval  of  seventeen  centuries  elapsed  be- 
fore this  limit  was  passed.  In  1637,  Descartes 
published  his  Geometry;  a  work  which  will 
ever  be  remarkable,  as  containing  the  first 
systematic  application  ofalgebra  to  the  solution 
of  geometrical  propositions.  Soon  after  this 
followed  the  discovery  of  the  infinitesimal  cal- 
culus ;  and  from  that  time  to  the  present  gco- 
metr)'  has  shared  in  the  general  progress  of  all 
the  mathematical  sciences.  Besides  Montucla*8 
work,  Chasles*  Aper^u  ffistorique  (Brussels 
1&37)  may  be  consulted  with  advantage  with 
respect  to  the  origin  and  developement  of  geo- 
metrical methods.  Of  the  works  on  Ancient 
Geometry,  the  following  may  be  mentioned : 
Euclid,  Elements  of  Geometry^  And  Book  oj 
Data ;  ApolloninSi  Conies ;  Ar^imedes,  Opera ; 
Pappus,  Mathematics  CoUectumes ;  Vieta,  Opera 
Matheniatica \  Huygens,  Opera;  R.  Simson, 
Opera  Reliqua  and-  Loci  Plani;  Stewart, 
Firopositiones  Geometries  ;  T.  Simpson,  Ele- 
ments of  Geometry;  Legendre,  Elements  of 
Geometry;  Leslie,  Elements  of  Geometry, 
&C.  For  an  account  of  the  numerous  edi- 
tions of  Euclid's  Elements  (which  have  been 
translated  into  every  European  language),  sec 
Murhard,  Bibliotheca  Mathematica ;  but  to  the 
list  contained  in  that  work  should  be  added 
the  more  recent  edition  of  Peyrard,  in  Greek, 
Latin,  and  French  (Paris  1814).  An  edition 
of  the  first  six  books,  in  Greek  and  Latin, 
by  Camerer  and  Hauber  (Berlin  1824),  also 
deserves  to  bo  noticed,  on  account  of  the 
valuable  notes  with  which  it  is  accompanied. 

The  modem  works  on  Algebraic  or  Coor- 
dinate Geometry  are  very  numerous:  we  can 
only  mention  those  of  Pliicker,  Analyt.  Geom. 
Entwickelungen  1828-31,  System  der  Analyt. 
Geom.  1835  and  1852,  Thetme  der  Algebra- 
ische  Curven  1839,  and  Mobius*  Barycentrische 
Calcul  1827,  as  having  marked  an  epoch  in 
the  history  of  the  science,  and  Salmon^  Conic 
Sections  1863,  Higher  Plane  Curves  1852, 
and  Anal.  Geom,  of  Three  Dimensions  1862, 
as  treating  the  subject  from  the  most  modem 
point  of  view. 

The  modem  works  on  pure^  as  distinguished 
from  coordinate  Geometry,  are  less  numerous. 
Poncelefs  Traiti  des  Proprietis  ProjecHves 
des  Figures^  Paris  1822 ;  Steinei's  Systema- 
tische  Entwickclung  der  Abhangigkeit  Geo- 
metriseher  Gestalten,  Berlin  1832,  and  his 
Geometrischen  Constritctionen,  1833;  Chasles' 
Cours  de  Geomktric  Svpirieure^  Paris  1847, 
and  his    Traite  des  Sections  Conigues,  1864; 
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CrtmCfMkB  Tenria  Geometrica  deUe  Curve 
Plane,  Bokgns  1862;  Mulcahy's  Modem  Geo- 
metry,  1864;  and  Townsend^s  Modem  Geo^ 
mdry  of  the  Pointy  Line,  and  Circle ;  may  be 
mentioned  as  the  most  important  and  usefnl. 

QeoponiOA  (Qr.  Tfonroyiic^f,  from  yir,  the 
earth,  and  vtfMs,  labour).  The  name  of  a 
Greek  compilation  of  precepts  on  rural  eco- 
nomjr,  extracted  from  ancient  writers.  The 
name  of  the  compiler  is  unknown ;  but  the 
authorities  which  he  quotes  are  numerous, 
and  deservedly  celebrated.  (Nidas's  edition, 
4  roU.  Sto.  Leipne  1781.) 

Geormmar  (Qr.  71),  and  bfi^,  I  see).  A 
name  giTen  to  a  large  ooncaTe  globe,  or  spheri- 
cal chamber,  having  the  features  of  the  earth 
delineated  on  the  concave  sui&ce,  like  the 
Large  globe  exhibited  for  many  years  in  Lei- 
cester Square.  A  spectator  in  the  interior 
of  such  a  globe  sees  a  much  larger  portion 
of  the  surface  at  once  than  if  he  occupied  an 
c-xt  prior  position. 

Georgloa  (Gr.  rk  ytwpyutd,  things  pertain- 
intj  t'j  husbandry).  The  title  of  a  poem  by 
A'ii^il,  in  four  books,  on  agriculture,  and  the 
cnre  of  cattle,  bees,  &c.  It  is  considered  by 
i-ritics  the  most  perfect  of  his  works. 

Oeofvliiiii  Sidaa.     [UitiNrs.] 

Oeotliermometer.  An  instrument  for 
iniii9uring  the  earth's  heat  at  different  depths, 
».s  iu  wells  and  mines,  and  for  determining  its 
r:i:e  of  increase  with  the  depth.  The  tempera- 
ture rises  about  one  degree  on  the  centigrade 
thermometer  for  every  thirty  to  forty  yards  of 
descent ;  hence  the  inference  that  at  the  depth 
of  a  few  miles  the  earth  must  be  incandescent. 

rOLACIKRXS.] 

OeimBlmMiB  (Cteranium,  one  of  the  genera). 
A  natural  order  of  herbaceous  or  shrubby  Exo- 
gens,  representing  the  Geranial  alliance,  grow- 
ing in  most  parts  of  the  world,  and  nearly 
related  to  Oxalidacetg,  Balsaminacea,  and 
Tropaolacea,  with  which  they  are  by  some 
botanists  associated.  They  are  distinguished 
by  the  peculiar  dehiscence  of  their  fruit, 
which  consists  of  several  carpels  combined 
round  a  beaked  torus,  by  the  tumid  joints  of 
their  stem,  and  by  their  stipulate  leaves. 
Their  sensible  properties  consist  in  an  as- 
tringent principle,  and  an  aromatic  or  resinous 
flavour.  Many  of  them,  especially  those  of 
the  genus  Pe/aryoniumf  are  beautiral  objects, 
and  much  cultivated  in  gardens. 

Oaranfmn,  Oil  o£  A  name  given  by 
perfumers  to  the  essential  oil  of  an  andro- 
pogon.     [Gkass  Oil.] 

Oarm- colli  In  Physiology,  the  cell  which 
results  from  the  union  of  the  spermatozoon,  or 
spermatio  matter  conveyed  by  it,  with  the 
germinal  vesicle,  or  its  nucleus.  The  germ- 
cell  assimilates  the  surrounding  yolk  and  pro- 
pagates its  kind  by  spontaneous  fission,  whence 
the  first  or  parent-cell  has  been  termed  the 
ffimary  germ-edl,  and  its  progeny  the  deriva- 
tive germ-celU, 

giiim  IHBM  In  Physiology,  the  materials 
prepared  for    the    future   formation    of    the 
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embryo,  consisting  of  the  derivative  germ-oeUi 
and  the  yolk  which  they  have  assimilated. 

Oenn-j'olk.  In  Physiology,  that  portion 
of  the  primary  yolk  of  the  egg  which  is  to 
be  assimilated  by  the  derivative  germ-cells  in 
the  formation  of  the  germ-mass.  In  some  ani» 
mals  the  whole  yolk  is  so  assimilated;  in 
others,  as  e.g.  the  bird,  only  a  ver}'  small 
portion;  that,  viz.,  which  is  included  in  the 
germ-mass  or  cicatrundcL 

Oermaa  SoUool.  In  Painting.  In  this 
school  we  find  an  attention  to  individual  nature, 
as  usually  seen,  without  attempt  at  selection 
or  any  notion  of  ideal  beauty.  The  early  Ger- 
man painters  seem  to  have  set  a  particular 
value  on  high  finishing,  rather  than  on  a  «>od 
arrangement  and  disposition  of  the  subject. 
Their  colouring  is  far  better  than  their  draw- 
ing, but  their  draperies  are  generally  in  bad 
taste.  Though  among  the  painters  of  this 
school  there  are  some  who  do  not  deserve 
this  censure,  they  are  not  sufficient  in  number 
to  change  the  general  judgment  that  must 
be  passed  upon  it.  WoUgemuth,  Martin 
Schoen,  Holbein,  and  Albert  Biirer  are  the 
heads  of  it  Martin  Schaffiicr,  Aldegrever, 
Amberger,  and  Lucas  Cranach  were  also 
masters  of  ability,  but  utterly  Toid  of  taste. 
So  were  also  the  later  masters  who  pursued 
their  studies  in  Italy,  as  GoLdus,  and  Spran- 
gor,  Heintz  and  Van  Aachen.  The  later  mas- 
ters of  the  seventeenth  century  gave  more 
attention  to  nature,  but  of  them  few  have 
handed  down  their  names  to  our  times,  with 
the  exception  of  John  Bottenhammer,  Adam 
Elzheimer,  and  Balthasar  Denner.  Compared 
with  Italy,  Spain,  and  France,  the  German 
school  has  never  emerged  from  mediocrity. 
These  remarks  do  not  apply  to  the  school 
now  rising  iu  Germany,  which  (with  such 
leaders  as  Overbeck,  Cornelius,  Schnorr,  Hess, 
and  Kaulbach,  and  other  still  more  sentimen- 
tal masters  of  the  school  of  Biisseldorf^  now 
deservedly  renowned  both  for  its  oil  and  its 
fresco  painters)  seems  likely  to  put  the  Ger- 
man school  of  painting  on  a  level  with  its 
great  intellectual  powers  in  other  branches  of 
art  and  science,  though  the  German  artists  do 
not  yet  display  the  masterly  powers  of  exe- 
cution developed  by  the  modem  painters  of 
France.  In  enumerating  the  artists  of  Ger- 
many of  the  present  century,  the  highest 
praise  is  due  to  their  best  landscape  painters, 
many  of  whom  are  unsurpassed  by  those  of 
any  other  country. 

Oerman  BIlTer.  A  silver-like  alloy  gene- 
rally composed  of  nickel,  copper,  and  zinc ; 
various  proportions  are  given,  amongst  which 
the  following  are  said  to  be  the  best :  1  nickel, 
1  zinc,  2  copper;  and  8  nickel,  3}  zinc,  8 
copper.  It  resembles  the  tutenag  of  the 
Chinese. 

Oermen  (Lat.  a  bud).  In  Botany,  the 
organ  commonly  called  the  ovarium  or  ovary. 

Oermtnal  Areft.  In  Physiology,  the  cir- 
cular or  oval  space  formed  by  liquefaction  and 
metamorphosis  of  a  peripheral  portion  of  the 
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ffmn-mass,  preparatory  tx>  the  appearance  of 
tiie  first  trace  of  the  proper  embryo.  It  is 
divided  into  a  central  clear  part  called  area 
pdlucida^  and  a  peripheral  part  called  area 
opaca;  the  portion  of  the  latter  in  which 
blood  and  blood-vessels  are  developed  is  called 
the  area  vasctUosa. 

Ctormiiial  Membrane.  In  Physiology, 
the  strata  of  cells  and  nuclei  of  ceUs  originsJly 
forming,  and  afterwards  extending  from,  the 
germinal  area:  the  external  stratum  is  the 
vertebral  layer,  also  called  the  serous  and 
animal  layer;  the  internal  stratum  is  the 
visceral  layer,  also  called  the  mucous  and 
vegetal  layer. 

Oermlnal  Spot.  In  Physiology,  the 
nucleus  of  the  germinal  vesicle :  it  consists  of 
a  finely  granulated  substance,  strongly  refract- 
ing the  rays  of  light. 

CtormiiMl  Vesiole.  In  Physiology,  a 
clear  nucleated  cell,  which  is  the  first  formed 
and  most  essential  part  of  the  ovum :  it  is  sur- 
rounded by  the  yolk,  and  passes  to  the  peri- 
phery of  that  part  prior  to  impregnation,  after 
which  the  germinal  vesicle  becomes  opaque,  or 
disappears.  It  is  sometimes  called,  after  its 
discoverer,  the  Purkingian  vesicle. 

Oermlnatlon  (Lat  germinatio,  from  ger- 
men).  The  process  by  which  a  plant  is  pro- 
duced from  a  seed.  The  phenomena  of  ger- 
mination are  best  observea  in  dicotyledonous 
seeds;  such,  for  instance,  as  the  bean,  pea, 
lupin,  &c.  Those  seeds  consist  of  two  lobes 
or  cotyledons,  enveloped  in  a  common  mem- 
brane ;  when  this  is  removed,  a  small  project- 
ing body  is  seen,  which  is  that  part  of  the  germ 
which  afterwards  becomes  the  root,  and  is 
termed  the  radicle:  the  other  portion  of  the 
eerm  is  seen  on  careftdly  separating  the  coty- 
ledons, and  is  termed  the  plumule ;  it  afterwards 
forms  the  stem  and  leaves.  When  the  ripe 
seed  is  removed  from  the  parent  plant  it  gra- 
duallv  dries,  and  may  be  kept  often  for  an  in- 
definite period  without  undergoing  any  change ; 
but  if  placed  under  circumstances  favourable  to 
its  germination,  it  soon  begins  to  grow :  these 
requisite  circumstances  are  a  due  temperature, 
moisture,  and  the  presence  of  air.  Where 
these  are  present^  the  seed  gradually  swells,  its 
membranes  burst,  and  the  germ  expands.  The 
root  is  at  first  most  rapidly  developed,  the 
materials  for  its  growth  being  derived  from  the 
cotyledons ;  and  when  it  shoots  out  its  fibres  or 
rootlets,  these  absorb  nourishment  from  the  soil, 
and  the  plumula  is  developed,  rising  upwards 
in  a  contrary  direction  to  the  root>  and  expand- 
ing into  stem  and  leaves.  For  this  growtn  the 
presence  of  air  is  requisite ;  if  it  be  carefully 
excluded,  though  there  be  heat  and  moisture, 
yet  the  seed  will  not  vegetate.  Hence  it  is  that 
seeds  buried  veiy  deep  in  the  earth,  or  in  a  stiff 
clay,  remain  inert ;  but,  on  admission  of  air  by 
tuiiiingup  the  soil,  begin  to  shoot  forth.  From 
experiments  which  have  been  made  upon  the 
germination  of  seeds  in  confined  atmospheres, 
It  appears  that  carbonic  acid  is  evolved,  and 
that  part   of   the   starch  of  the  cotyledons 
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passes  into  gum  and  sugar ;  so  that  most  seedi^ 
as  we  see  in  the  conversion  of  barley  into 
malt,  become  sweet  during  germination.  Light 
is  ii\jurious  to  the  growth  of  a  seed.  It  is, 
therefore,  obvious  that  the  different  requisites 
for  germination  are  attained  by  placing  a  seed 
under  the  surface  of  the  soil  warmed  by  tha 
8un*s  rays,  where  it  is  moistened  by  its  humi- 
dity and  by  occasional  showers,  and  excluded 
from  light,  but  within  reach  of  the  access  of 
The  most    jGnvourable    temperature 


air. 


is 


between  60^  and  80^;  at  the  freezing  point 
none  of  the  more  perfect  seeds  vegetate :  and 
at  temperatures  above  100°  the  young  germ  is 
usually  injured. 

When  the  young  plant  is  perfected,  the  coty- 
ledons, if  not  converted  into  leaves,  rot  away, 
and  the  process  of  nutrition  is  carried  on  by 
the  root  and  leaves.  The  principal  nourishment 
is  taken  up  from  the  soil  by  the  root,  and  chiefiy 
by  its  small  and  extreme  fibres ;  so  that  when 
these  are  injured  or  torn,  as  by  careless  trans- 
plantation, the  plant  or  tree  generally  dies. 
The  matters  absorbed,  consisting  of  water  hold- 
ing small  portions  of  saline  substances  and  of 
organic  matter  in  solution,  become  the  sap  of 
the  plant ;  and  this  is  propelled  upwards  in  the 
vessels  of  the  stem,  or  of  the  outer  layer  of 
wood,  into  the  leaves ;  here  it  is  exposed  to  the 
agency  of  air  and  light :  it  transpires  moisture, 
and  occasionally  carbonic  acid.  But  the  leaves 
also  at  times  absorb  moisture,  and  during  the 
influence  of  light  they  decompose  carbonic 
acid,  and,  retaining  the  carbon,  evolve  oxygen ; 
the  sap  thus  becomes  modified  in  its  composition, 
and  the  characteristic  proximate  principles  of 
the  vegetable  are  formed.  These  return  in  ap- 
propriate vessels  from  the  leaves,  chiefiy  to  the 
inner  bark,  where  we  accordingly  find  the  accu- 
mulation of  the  peculiar  products  of  the  plant : 
they  also  enable  it  annually  to  form  a  new  layer 
of  wood.  Hence  it  is  that  the  transverse  section 
of  the  wood  exhibits  as  many  distinct  zones  as 
the  tree  is  years  old.  We  are  ignorant  of  the 
causes  of  this  circulation  of  the  sap ;  but  that 
it  follows  the  course  which  has  been  stated 
is  proved  by  the  operation  which  gardeners  call 
ringing,  and  which  they  sometimes  resort  to, 
to  make  a  barren  branch  bear  flowers  and  fruit : 
it  consists  in  cutting  out  and  removing  a  circu- 
lar ring  of  bark,  so  as  to  prevent  the  return  of 
the  sap  by  the  descending  vessels,  which  at  first 
ooze  copiously ;  but  afterwards  the  wound  heals, 
and  the  juices  are  accumulated  in  all  parts  above 
the  extirpated  ring,  producing  tumefaction  in 
the  limb,  and  often  inducing  a  crop  of  flowers 
and  fruit,  or  causing  them  to  appear  earlier  than 
on  the  uncut  branches.  If  a  tree  be  wounded 
so  as  to  cut  into  the  central  portions  of  the 
wood,  or  the  outer  layer  of  new  wood,  the  flow 
of  ascending  sap  is  then  seen  to  take  place  upon 
the  lower  section,  where  are  the  vessels  tnat 
carry  it  up  to  the  leaves ;  and  the  flow  of  de- 
scending sap  is  principally  confined  to  the  upper 
section  of  the  inner  bark,  from  which,  after  a 
time,  new  bark  is  produced,  and  the  parts  again 
become  united. 
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(a  word  ooined  from  Gr.  yiprnff,  I 
M,  and  KofUtt,  I  am  eoneemed  aboui).    That 
put  of  medicme  which  relatas  to  the  diet  ahd 
tieatmeDt  of  old  age. 

Ctamad  (Lat  genmdimn).  In  Grammar, 
a  term  applied  to  the  oblique  cases  of  the 
neuter  of  the  Latin  participle  passiTC  in  dus, 
which  serve  as  a  dedinable  infimtive  active  and 
gorem  the  case  of  their  verbs. 

Caiifta  {Qre.ytpavcia^  an  ouenMy  ofddera). 
In  Ancient  Histoiy,  the  senate  of  Sparta,  the 
aristocratie  element  of  Spartan  pohtj.  The 
nnmher  of  this  council  was  thirty,  including  the 
two  kings ;  and  the  qnalificadons  of  its  mem- 
bers were,  jpnre  Spartan  blood,  and  an  age 
not  below  sixtj  years.  The  election  was  per- 
formed in  a  primitive  manner  by  acclamation, 
the  candidates  being  brought  fbrth  one  by  one 
before  the  people.  He  who  was  greeted  with 
the  loudest  applause  was  held  to  receive  the 
highest  honour  next  the  throne.  The  functions 
of  the  gemsiii,  so  far  as  they  can  be  deter- 
mined, were  partly  deliberative,  partly  judi- 
da],  and  partly  executive.  It  prepared  mea- 
sures which  were  to  be  laid  oefore  the 
popular  assembly ;  it  exercised  a  criminal  juris- 
diction, with  power  of  capital  punishment,  and 
was  also  invested  with  a  kind  of  censorial 
auUiority  for  the  correction  of  abuses ;  but  it 
is  not  likely  that  the  ephors  would  permit  any 
exercise  of  this  anthori^  which  would  inter- 
fere with  their  own.     (Muller'a  Dorians,) 

CtostUi.     [Tbahb.] 

Qeaneraeeap  (Gesnera,  one  of  the  genera). 
A  natural  order  <^  herbaceous  Exogens,  inha- 
biting the  tropics,  allied  to  Bignoniacem ;  from 
which  it  differs  in  the  partly  inferior  one-celled 
ovary,  i^pterous  seeds,  and  habit ;  from  Cyrtan- 
draeea  in  the  one-celled  ovaiy,  simple  placenta, 
and  albuminous  seeds;  from  Seropmdariacea 
by  the  same  characters,  with  the  exception  of 
the  seeds.  The  fruit,  when  succulent,  is  some- 
times eatable,  mucilaginous,  and  sweetish. 
Many  beautifiil  species  of  Gloxinia,  Gesnera^ 
and  Sinning  are  known  im  our  gardens. 
Botanists  have  generally  united  the  Cyrtan- 
draetm  with  them  as  a  sub-order.     [Ctbtam- 

DRAC&B.] 

Oeatiu'c  fcancimge.  The  gesture  language 
of  savage  tribes  must  be  carefuifiy  distingmshed 
from  the  alphabet  in  which  the  deaf  and  dumb 
are  taught  to  converse  by  teachers  who  can  speak. 
In  the  latter  lystem,  the  signs  represent  letters 
or  words :  in  the  former,  they  directly  repre- 
sent ideas.  Hence  nvages  who  are  accustomed 
to  converse  by  signs,  can  with  ease  communi- 
cate with  deaf  aad  dumb  children  in  civilised 
countries.  The  imperfect  spoken  language  of 
many  tribes  is  still  eked  out  by  the  help  of  this 
gesture  language,  which,  in  the  belief  of  some 
recent  writers  on  the  subject,  is  the  original 
utterance  of  mankind,  out  of  which  speech  has 
devdoped  itsdif  more  or  less  fully  among 
diflferent  tribesL  (Tylor^s  Researches  into  the 
Earfy  Eistoty  of  Mankind,) 

Omim  (eoined  firom  Gr.  7«(^,  to  give  a 
fditk).    The  Avens  or  Herb  Bennett,  G,  urba- 
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num,  is  a  native  plant  of  the  Bosaceous  order 
with  lyrately  pinnate  leaves  and  small  yellow 
flowers.  Its  root,  called  l^  the  old  herbalists 
Clove-root,  has  an  aromatic  dove-like  odour, 
and  possesses  astringent  properties.  It  was  at 
one  time  put  into  fde  to  give  it  a  dove-like 
flavour  and  prevent  its  turning  sour,  and  has 
been  recommended  to  be  chewed  by  those  who 
are  troubled  with  foul  breath. 

Ocyra(from  an  Icelandic  word  signifying 
raging  or  roaring).  The  celebrated  spouting 
fountains  of  bouing  water  in  IcelancL  The 
Geysers  are  situated  about  thirty  miles  from 
the  volcano  Heda,  in  plains  fuU  of  hot  springs 
and  steaming  fissures.  Their  jets  are  inter- 
mittent, and  the  height  to  which  they  rise 
appears  to  vary  much  at  different  times.  Olaf- 
sen  and  Povelsen  estimate  that  of  the  Great 
Geyser,  when  they  saw  it,  at  660  feet.  Few 
English  travellers  have  seen  it  spout  higher 
than  90  or  100  feet ;  but  Mr.  Henderson  saw  it 
reach  160  feet  in  1816,  and  one  of  the  smaller 
Geysers,  when  a  stone  was  thrown  into  it, 
spouted  to  the  height  of  200  feet. 

For  the  most  recent  views  regarding  the 
origin,  duration,  and  ultimate  extinction  of  the 
Geysers,  see  Professor  Bunsen's  '  Kesearches  on 
the  Volcanic  Phenomena  of  Iceland,'  and  a  lec- 
ture on  the  same  subject  by  Professor  l^dall. 
(Proeeedtngs  of  the  Soyal  Institution   1863.) 

[SpBDCO,  firrBBlOTTSNT.] 

Oliaata.  A  term  applied  originally  to  the 
narrow  and  difficult  passes  in  the  mountains  of 
Central  Hindustan,  but  which  has  been  gradually 
extended  to  the  mountains  themselves.  They 
consist  of  two  great  chains  extending  along  the 
east  and  west  coasts  of  the  Deccan,  parallel  to 
each  other,  or  rather  diverging,  and  leaving 
between  them  and  the  sea  only  a  plain  of  forty 
or  fifty  miles  in  breadth.  The  precise  altitude 
of  these  mountains  has  not  been  ascertained, 
but  their  general  elevation  is  from  3,000  to 
4,000  feet ;  and  while  the  extent  of  the  Eastern 
Ghauts  has  been  limited  to  a  line  of  300  miles, 
the  chain  of  Western  Ghauts  is  said  to  extend 
without  interruption  nearly  1,000  miles.  (Mur- 
ra/s  Encyclopedia  of  Geography.) 

Obea  Batter,  also  called  Ckdam  and 
Sliea  Batter.  A  fat  oil,  closely  resembling 
palm  oil  It  is  the  produce  of  a  West  African 
palm,  the  Micadenia  or  Bassia  Parkii^  is  of  a 
greyish-white  colour,  and  melts  at  a  tempera- 
ture of  97°  Fahr. 

Obebrea.     [Gusbrss.] 

Oliee.  A  kind  of  butter  used  by  the  natives 
of  India.  It  is  prepared  by  boiling  fresh-drawn 
milk  in  earthen  pots  for  about  an  hour,  and 
adding  to  it,  when  cooled,  a  little  curdled  milk, 
called  tyre,  to  make  it  coagulate.  It  is  after- 
wards churned,  some  hot  water  being  added 
during  the  process.  The  smell  and  fiavour  are 
strong  and  coarse. 

Obibellioes.  In  Italian  Histoiy,  the  name 
of  a  political  party,  which  maintained  the 
supremacy  of  the  German  emperors  over  the 
Italian  states,  and  their  claims  to  investitureii 
&c.,  disputed  by  the  popes.     [Gublts.] 


GHOST,  HOLY,  ORDER  OF  THE 

Cttiostf  8oly»  Order  of  tlie«  The  principal 
militaij  order  of  France  under  the  old  r^me ; 
institated  in  1674  by  Heniy  IIL,  for  nobles 
only;  aboliahed  at  the  Revolution ;  reconstitated 
by  the  Bourbons. 

Giant's  CausewAj.    FBasal^ 

Oiants  (Gr.  yiyctprts).  In  the  Homeric  my- 
thology, the  aboriginal  inhabitants  of  Thrinakia, 
vho  for  their  impieties  vere  extirpated  by 
Eurymedon.  (Od.  yii.  59.)  In  Hesiod  they 
are  beings  produced  by  the  blood  of  Uranus 
(or  heaven)  felling  upon  Qe  (the  earth);  by 
later  writers  they  are  frequently  confused  with 
the  Titans.  In  Northern  mythology,  the  Trolls, 
Frost  Giants,  &c.  represent,  like  the  Homeric 
Oigantes,  the  original  people  of  the  land.  See 
a  learned  and  amusing  article  on  this  subject  in 
the  Eneyclopadia  Metropotitana, 

CMaonr  (Turk,  a  dog).  An  epithet  applied  by 
the  Turks  to  all,  but  more  especially  to  Chris- 
tians, who  do  not  profess  adherence  to  Moham- 
mediinism. 

Oib.  The  fixed  iron  wedge  used  in  conjunction 
with  the  cotter^  or  movable  one,  for  the  purpose 
of  wedging  up  the  parts  of  machinery.  It  has  se- 
veral other  meanings  in  mechanics;  thus,  the  arm 
of  a  crane,  which  supports  the  weight  and  round 
which  the  movement  takes  place,  is  called  a  gU>. 

OiblKMO  (Lat.  gibbosus,  from  gibba,  a 
hunch).  Humped.  When  a  surface  presents 
one  or  more  large  elevations. 

Gibbons  (I^t  gibbus,  protuberant).  This 
term  is  applied  in  Astronomy  to  the  swelling  or 
oonvex  appearance  of  the  moon  when  more  than 
half  full  or  enlightened.  In  the  telescope,  the 
planets  Mercury,  Venus,  and  Mars  exhibit  a 
similar  appearance. 

Gibbsite.  The  native  hydratcd  alumina 
of  Massachusetts,  named  after  Colonel  Gibbs. 

CMddinOM*      [SOOTODINIA.} 

GiooaokitOa  A  mineral  discovered  in  Ice- 
land by  Giesecke.  It  is  a  hydrated  silicate  of 
alumina  and  potash,  and  occurs  in  brownish 
hexagonal  prisms. 

Gift.  In  Law,  in  its  seneral  sense,  a  con- 
veyance which  passes  either  lands  or  goods, 
fiut  when  restricted  to  immovable  property,  it 
signifies  in  its  proper  sense  the  creation  of  an 
estate  tail.  [Fbb  Tail.]  At  the  present  time, 
however,  the  term  gift^  even  in  legal  documents, 
usually  bears  only  its  popular  sense  of  a  gra- 
tuitous donation  of  money  or  some  other  de- 
scription of  property. 

Giff.  A  light  carriage  drawn  by  one  horse. 
Gigs  OT  gig  machines  are  rotary  cylinders  covered 
with  wire-teeth,  for  teasling  woollen  cloth. 

Gio.  In  Naval  Language,  a  light  boat  at- 
tached to  a  ship.  It  is  rowed  by  two,  four,  or 
six  alternate  oars,  and  is  ordinarily  kept  for  the 
use  of  the  officers. 

Giffa  or  7ic  (ItaL).  In  Music,  an  air  for 
dancing  in  triple  time,  usually  f  or  y. 

Giirantomaobia  (Gr.).  In  Painting,  re- 
presentations of  combats  with  or  between 
giants.  The  term  is  more  particularly  applied 
to  the  conflicts  waged  between  Jupiter  and  the 
giants.    [Giants.] 
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I     The  most  remarkable  work  of  this  dass  is 
\  the  'Fall  of  the  Giants '  in  the  Palazzo  del  Ti 
at  Mantua,  painted  under  the  superintendence 
of  Giulio  Romano. 

Gilbertines.  A  religious  order  founded 
by  Gilbert  of  Sempringlum,  in  Lincolnshire, 
in  the  twelfth  ccntuxy.  It  possessed  about 
twenty-fire  houses  in  England  at  the  time  of 
the  dissolution. 

Gilbertite.  A  white  micaceous  mineial  com- 
posed chiefly  of  silica,  alumina,  and  lime,  from 
oL  Austel,  in  Cornwall,  named  by  Dr.  Thomson, 
after  Mr.  Davis  Gilbert,  formerly  President  of 
the  Royal  Society. 

Gilding.  The  application  of  a  superficial 
coat  of  gold  on  wood,  metal,  and  other  materials. 
The  beauty  and  durability  of  gold  render  it  the 
most  valuable  of  all  ornamental  substances; 
but,  on  account  of  its  weight  and  high  price, 
its  use  in  these  respects  would  be  greatly  re- 
stricted, were  it  not  the  most  extensible  and 
divisible  of  metals,  so  that  it  may  be  made 
to  cover  a  larger  surface  than  an  equal 
quantity  of  any  other  body.  Metals  are  usu- 
ally covered  with  gold  by  various  processes :  one 
of  these,  called  tcater-gildingt  is  now  almost 
disused :  it  consisted  in  perfectly  cleaning  their 
surface,  and  then,  in  the  case  of  silver,  for 
instance,  rubbing  it  over  with  a  solution  of  gold 
in  mercury,  amalgam  of  aold :  the  vessel  was 
then  heated  over  a  clear  cbarooal  fire,  by  whicli 
the  mercury  was  driven  of^  and  the  gold  lefb 
adhering  to  the  silver  surfiice,  upon  which  it  was 
afterwards  burnished.  The  surface  of  copper 
or  brass  was  prepared  by  cleaning  and  robbing 
it  over  with  a  solution  of  nitrate  of  mercur}-, 
which  amalgamated  the  surface,  and  enabled  tho 
gold  amalgam,  when  subsequently  applied,  to 
adhere ;  heating  and  burnishing  were  then  re- 
sorted to  as  berore.  Brass  and  copper  buttonft 
were  gilt  in  this  way ;  the  quantity  of  gold  used 
being  so  small  that  twelve  dozen  buttons  of  one 
inch  diameter  were  completely  gilt  upon  botli 
surfaces  by  five  grains  of  cold.  At  present, 
nearly  all  gilding  upon  metius  is  performed  Y>y 
electro-chemical  agency.  The  surface  to  bo 
gilt  is  rendered  electro-negative,  and  immersed 
in  a  proper  solution  of  gold.  Other  kinds  of 
gilding  are  performed  by  gold  leaf,  which,  if 
intended  for  outdoor  work,  is  laid  on  by  the 
help  of  gold  sitfi^  i.  e.  drying  oil  mixed  with 
calcined  red  ochre;  or,  if  for  picture  and 
looking-glass  frames,  they  are  prepared  by  a 
size  made  by  boiling  parchment  clippings  to  a 
stiff  jelly,  and  mix^  with  flue  Paris-plaster 
or  yellow  ochre.  The  leaves  of  books  are  gilt 
upon  the  edges  by  brushing  them  over,  while 
in  the  binder's  press,  with  a  composition  of 
four  parts  of  Arminian  bole  and  one  of  powdered 
sugar  candy  mixed  up  with  white  of  egg ;  this 
coatinc.  when  nearly  dry,  is  smoothed  by  the 
burnisher,  then  slightly  moistened,  and  the 
gold  leaf  applied  and  burnished.  To  impress 
gilt  figures  on  book  covers,  the  leather  is  dusted 
over  with  finely  powdered  mastic;  the  iron 
tool  by  which  the  figure  is  made  is  then  mode- 
rately heated  and  pressed  upon  a  piece  of  leaf- 
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gold,  'which  iligbtly  adheres  to  it ;  being  then 
immediatelj  implied  to  the  leather  vith  a 
certain  force,  the'  tool  makes  an  impression, 
and,  softeniiu;  the  mastic,  transfers  and  fixes 
the  sold.  In  gilding  glass  and  porcelain, 
povdered  gold  is  blen£d  vith  gum-vater  and 
a  little  borax,  and  applied  b^  a  camel-hair 
pencil;  the  article  is  then  put  into  an  OYcn  or 
fomace ;  the  gam  boms  ofl^  and  the  borax,  hj 
ritrifying,  cements  tbe  gold  to  the  surface, 
npon  whK:h  it  may  afterwards  be  polished  by 
the  burnisher.  Sulphide  of  gold  is  also  used  in 
the  potteries  for  the  same  purpose. 

CMIL  A  measure  of  capacity  eaual  to  the 
fourth  part  of  a  pint  Hiners  apply  the  term 
to  a  pint. 

auilaalaeefla  (Oilliesia,  one  of  the  genera). 
A  small  natural  order  of  Exogens,  allied  Tery 
nearly  to  lAliace^t,  Their  principal  peculiarity 
consists  in  haying  irregular  flowers,  surrounded 
«»xtemally  by  calyx-like  bracts.  They  inhabit 
Chili,  and  are  of  no  known  use. 

CMUs  ^A-Sax.  geahlas).  In  Physiology, 
parts  of  Uie  body  are  so  ^led  in  which  tbe 
blood-vessels  are  in  greater  number  than  is 
necessary  for  mere  preservation  or  growth, 
Hnd  are  minutely  subdivided  for  the  purpose  of 
^ubmitting  the  blood  to  the  influence  of  air 
1*001  ained  in  water. 

Gimbals  or  CMmbola  (Lat.  gemellus, 
fwiit).  A  piece  of  mechanism  consisting  of 
tvro  brass  hoops  or  rings  which  move  within 
one  another,  each  perpendicularly  to  its  plane, 
alioot  two  axes,  placed  at  right  ansles  to  each 
other.  A  body  suspended  in  this  manner, 
haring  a  free  motion  m  two  directions  at  right 
angles,  will  assume  ihe  vertical  position :  hence 
the  apparatus  is  employed  for  suspending 
portable  or  mountain  barometers,  sea  com- 
passes, &c 

Gimbemat**  Xdgament.  The  tendinous 
expansion  of  the  lower  portion  of  the  oblique 
muscle  of  the  abdomen,  by  some  defined  as  the 
third  insertion  of  Pouparfs  ligament, 

Gimp.  Silk  twist,  interlaced  with  brass  or 
other  wire. 

Oln  (Fr.  geniivra,  juniper).  Alcohol  fla- 
voared  by  the  essential  oil  of  juniper.  It  was 
originally  made  by  the  Dutdn,  and  is  hence 
distinguished  in  this  country  by  the  name  of 
Hollands.  The  liquor  bearing  the  above  name 
in  this  country  is  of  British  manufacture,  and 
H  freqoently  flavoured  by  oil  of  turpentine,  and 
rendered  biting  upon  the  palate  by  caustic 
(■otash.  In  HolLind,  tho  finest  gin  bears  the 
name  of  Schiedam,  the  principal  place  of  its 
manufiictare,  where  there  are  mamy  distilleries. 
[Spirits.] 

Gix.  A  species  of  machinery  used  in  mining 
operations,  whereby  a  rope,  wound  round  a  large 
horizontal  drum,  raises,  or  lowers,  the  buckets 
eootaining  the  workmen  or  the  produce  of  the 
mine.  These  engines  are  often  worked  by  a 
horse  traversing  a  circle. 

Ola^er  (Gr.  (iyyifitpis).  The  dried  rhizome 
of  Zingiber  officinalis,  a  native  of  the  East  Indies, 
lod  ahnadantly  cultivated  in  America  and  the 
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West  India  islands,  whence  Europe  is  chiefly 
supplied.  It  is  a  good  stimulant  and  carmina- 
tive; and  the  firesh  root  preserved  makes  an 
agreeable,  warm,  and  not  very  unwholesome 
sweetmeat.  The  acrimony  of-  ginger  appears 
to  reside  in  a  resinoid  substance,  which  is 
soluble  in  alcohol ;  hence  a  spirituous  tincture 
of  ginger  contams  the  virtues  of  the  root,  and 
is  used  under  the  name  essenee  ^ginger. 

Olngelly.  The  name  of  an  oil  imported 
from  the  East  Indies  for  use  in  lamps.  It  is 
expressed  from  the  seeds  of  Srsamum  indicum. 

GingliBiD.  Tho  name  given  to  a  kind  of 
cotton  cloth,  the  manufacture  of  which  was 
long  confined  to  Lancashire. 

Glngljmostonim  In  Ichthyology,  a  genus 
of  small  sharks  or  dog-fish  belonging  to  the 
family  of  ScylliicUe^  subdivided  into  two  species. 
They  are  characterised  by  a  blunt  snout,  a  long 
barbel  from  the  inner  siue  of  the  nostrils ;  the 
comer  fold  of  the  mouth  divided  by  a  deep 
transverse  furrow,  while  the  imder  portion  is 
subdivided  by  a  longitudinal  furrow.  The 
teeth,  of  which  there  are  ten  rows,  have  a 
simple  rhomboidal  base,  a  conical  mesial  pointy 
and  from  two  to  four  toothlets  on  each  side. 
Their  liver  abounds  in  a  fine  oil,  which  i* 
the  only  product  they  yield  useful  to  man. 

GinkffO-tree.    The  Sali^buria  adiantifolia, 

a  deciduous  tree,  native  of  Jajpan,  where  it  is 

called  Ginkgo,  Gin-an,  or  Its-jo.    It  forms  a 

conical  spiry-topped  tree  of  considerable  height, 

and  is  remarkable  for  its  leaves,  which  in 

their  fan-shaped  form   and  straight  venation 

resemble  those  of  the  Maidenhair  fern,  whence 

it  is  called  also  the  Maidenhair-tree. 

Glnglyimuv  Ginglymoid    (Gr.   yiyyXv* 

fioetS^r,  from  7(77X^^101,  a  joint).    Hinge-like. 

An  anatomical  term  applied  to  joints  formed 

for  motion  in  one  plane. 

Ginseng.  A  Chinese  word  applied  to  the 
root  of  the  Panax  Schinseng  and  P.  quingW' 
folium.  It  has  a  bitter-sweet  flavour,  and  is 
considered  as  a  powerful  restorative  in  China, 
where  its  consumption  is  very  great  P.  jt««- 
qiufolium  is  found  chiefly  in  the  northern  parts 
of  Asia,  and  in  America;  but  the  Chinese  oraw 
their  supplies  almost  wholly  from  America.  In 
1852.  there  were  sent  from  the  United  States 
to  China  500,000  lbs.  of  ginseng,  valued  at 
120,000  dollars.     {Commercial  Diet,) 

Gipsy.     [Gypsy.] 

GiralTe  (Arab,  kh'ariffa).  The  tallest  qua- 
druped, and  the  largest  and  most  singular 
of  tlie  Euminant  order.  The  head  of  the 
girafle  resembles  that  of  the  camel  in  the 
absence  of  a  naked  muzzle,  and  in  the  shape 
and  organisation  of  the  nostrils,  which  are 
oblique  and  narrow  apertures,  defended  by 
the  hair  which  grows  firom  their  margins,  and 
I  8urrounded  by  cutaneous  muscular  fiores,  bj 
j  which  the  animal  can  close  them  at  will.  This 
;  is  a  beautiful  provision  for  the  defence  of  tho 
j  air-passages  and  the  irritable  membrane  lining 
I  the  olfactory  cavities,  against  the  fine  particles 
of  sand  which  the  storms  of  the  desert  raise  in 
almost  euflbcating  clouds.     The  large,   dark, 
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and  lastrouB  eyes  of  the  giraffe,  which  beam 
with  a  peculiarly  mild  but  fearless  expression, 
are  so  placed  as  to  take  in  a  wider  range  of  the 
horizon  than  is  subject  to  the  vision  of  any 
oUier  quadruped.  While  browsing  on  his  fa- 
▼ourite  acacia,  the  giraffe,  by  means  of  his  late- 
rally projecting  orbits,  can  direct  his  sight  so 
as  to  anticipate  a  threatened  attack  in  the  rear 
from  the  stealthy  lion,  or  any  other  foe  of  the 
desert.  To  an  open  attack  he  sometimes 
makes  a  successful  defence  by  striking  out 
his  powerful  and  well-armed  feet;  and  the 
lion  is  said  to  be  frequently  repelled  and 
disabled  by  the  wounds  which  the  giraffe  has 
thus  inflicted  with  his  hoofs.  It  is  essen- 
tially a  true  Ruminant^  having  a  stomach 
divided  into  four  compartments,  the  paunch 
being  simply  papillose,  without  water-bags ; 
and  me  reticulum  with  extremely  shallow  hcxa- 

gonal  cells,  as  in  the  reindeer.  It  is  also  a 
omed  Ruminant^  the  horns  being  two  in 
number,  small,  straight,  and  simple,  like  those 
of  the  pricket  deer,  nut  in  the  giraffe  the  bony 
base  of  each  horn  is  articulated  by  a  broad 
rough  epiphysial  basis  to  the  cranium ;  it  is 
covered  by  a  vascular  periosteum  and  a  hairy 
integument,  which  is  not  deciduous.  These 
horns,  or  rather  antlers,  terminate  in  a  truncate 
extremity  capped  with  a  callous  plate,  and 
fringed  with  long  and  strong  black  hairs: 
they  are  present  in  both  sexes,  as  in  the 
reindeer,  but  are  larger  in  the  male,  and 
are  by  no  means  the  insignificant  weapons 
that  they  have  been  supposed  to  be.  The 
median  protuberance  is  a  simple  thickening  of 
the  contiguous  parts  of  the  frontal  and  nasal 
bones.  In  the  form  of  the  mouth  the  giraffe 
differs  from  eveiy  other  Ruminant.  The  upper 
lip  is  not  bifid,  as  in  the  camel ;  and  though  it 
is  prolonged  and  covered  with  hair,  as  in  the 
elk,  it  differs  in  its  elegant  and  tapering  form. 
The  giraffe  has  a  long  neck,  and  has  not 
spurious  hoofis,  and  so  far  it  resembles  the 
camel ;  but  the  cervical  vertebrae  in  the  camel 
tribe  present  a  peculiarity  of  structure,  com- 
bined with  their  length,  in  which  the  giraffe 
does  not  participate.  The  camels  have  many 
other  peculiarities  of  internal  oi^nisation,  to 
some  of  which  we  find  resemblances  in  certain 
ordinary  Ruminants,  but  not  in  the  giraffe.  Its 
place  in  the  Ruminant  series  is  between  the 
deer  and  the  antelope.  These  extensive  families 
are  respectively  distinguished,  not  only  by  the 
nature  of  their  horns,  but  by  a  well-marked 
anatomical  character :  the  gall-bladder  is  pre- 
sent in  the  antelopes,  and  not  in  the  deer.  In 
three  giraffes  lately  dissected  in  this  country,  a 
gall-buidder  was  present  in  one,  and  not  in  the 
other  two.  In  that  in  which  it  was  discovered 
it  presented  an  abnormal  structure,  being  bifid 
at  the  fundus,  and  divided  into  two  compart- 
ments. We  may  infer,  therefore,  that  in  this 
part  of  their  organisation,  as  in  the  structure  of 
their  horns,  the  giraffes  are  more  nearly  akin 
to  the  deer  tribe  than  to  the  antelopes.  Yet  it 
must  not  be  forgotten  that  while  we  search  in 
vain  among  the  Cervida  for  an  equine  mane 
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and  tufted  tail,  such  as  ornament  the  giraffe, 
we  find  both  these  peculiarities  combined  in 
the  gnu  among  the  antelopes.  A  giraffe  more 
than  two-thirds  grown  will  eat  daily  in  con- 
finement eighteen  pounds  of  clover  hay,  and 
eighteen  pounds  of  a  mixed  vegetable  diet»  con- 
sisting of  carrots,  mangold  wurzel,  barley,  split 
beans,  and  onions ;  and  will  drink  four  gallons 
of  water.  They  copulate  in  March.  The  female 
has  four  inguinal  udders;  she  brings  forth 
one  fawn  at  a  birth ;  and  the  period  of  gesta- 
tion is  fifteen  months.  The  new-bom  giraffe 
measures  six  feet  from  the  fore-hoofs  to  the 
top  of  the  head.  In  a  few  hours  it  is  able  ta 
follow  the  dam.  It  resembles  the  mature  ani- 
mal in  the  markings  of  the  hide.  The  first 
giraffe  known  to  have  been  produced  in  captivity 
was  brought  forth  in  June  1839,  at  the  gardens 
of  the  Zoological  Society  of  London. 

Olnuiol  (Ital.  girasole).  A  milk-white  ox 
bluish  Opal,  which,  when  turned  to  the  light, 
reflects  a  reddish  colour;  hence  its  name, 
from  the  Latin  gyrus,  a  circle,  and  sol,  thi 
sun, 

GiRASOL.  The  Italians  gave  this  name  to 
the  artichoke  as  being  a  kind  of  sunflower; 
hence  the  English  corruption  of  Jerusalem 
artichokes,  followed  by  the  invention  of  Pales- 
tine soup. 

Olrder.  In  Architecture,  a  principal  beam 
in  a  floor,  for  supporting  the  binding  or  other 
ioists,  whereby  their  bearing,  or  length,  is 
lessened.  Giraers  are  of  several  sorts,  such  as 
cast  iron,  wrought  iron,  boxed,  framed,  and 
trussed ;  they  are  now  used  quite  as  much  for 
the  support  of  the  main  walls  of  a  buHding,  or 
for  the  support  of  the  roadway  of  a  bridge,  as 
for  floors. 

Olrdle  (A-Sax.  girdan,  to  encircle,  Goth, 
gnirda).  A  belt  or  band,  of  leather  or  some 
other  substance,  used  in  girding  up  the  loins. 
The  girdle  (Gr.  fcfi*^,  Lat.  cingulum)  was  in 
use  among  the  Hebrews,  Greeks,  and  Romans, 
for  various  purposes,  and  chiefly  while  at  work 
or  on  a  journey.  They  were  also  worn  by 
young  women  at  all  times  before  marriage. 
Hence  Zonam  solvere  virgineam  was  a  well- 
known  phrase  appropriated  to  the  marriage 
ceremony.  To  Aphrodite  or  Venus  was  attri- 
buted by  the  poets  the  possession  of  a  particular 
kind  of  girdle,  called  cestiis,  which  was  said  to 
have  the  power  of  inspiring  love. 

It  was  formerly  the  custom  in  England  for 
bankrupts  or  other  insolvent  persons  to  put  off 
and  surrender  their  girdles  in  open  courts. 

aironde,  the.  In  French  History,  a 
celebrated  political  party  during  the  Revo- 
lution, the  members  of  which  were  termed 
Girondists  or  Girondins.  The  name  was 
derived  from  that  of  the  department  La 
Gironde  (in  which  Bordeaux  is  situated), 
which  sent  to  the  legislative  assembly  of  1791, 
among  its  representatives,  three  men  of  elo- 
quence and  talent  (Guadet,  Gensonn^  Ver- 
gniaud),  who  were  among  tl^e  chief  leaders  of 
the  party.  Its  principles  were  republican. 
During  the  continuance  of  that  assembly  the 
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Oirondiiti  fonned  a  poweiAxl,  but  not  alwm 
consistent  partj.  Oat  of  these  Louis  XVI. 
•diose  his  repnbiicsn  ministers  in  the  beginning 
'Of  1792.  But  after  the  massacres  of  September 
is  that  jear  the  party  in  general  withdrew 
horn  all  connection  with  the  Jacobins,  and 
approximated  towards  the  Constitntionalists. 
In  the  Conrention  the  Girondists  at  first  com* 
manded  a  majority,  bnt  on  the  king^s  trial  they 
>  were  moch  dirided ;  and,  being  pressed  by  the 
tiolence  of  the  sections  of  Paris,  they  were  at 
iength  expelled  the  assembly:  thirty-four  of 
dum  were  ostlawed,  and  finidly  twenty-two  of 
dieir  leaders  guillotined  (Oct.  7  and  Oct.  31, 
1793X  while  a  few  escaped,  and  others  put  an 
end  to  themselYes.  Perhaps  the  most  celebrated 
member  of  the  Gironde  party  was  a  lady, 
Madame  Koland,  the  wife  of  the  minister  of 
that  name,  who  was  executed  when  the  party 
fell,  and  whose  principal  writing — the  Appel  au 
Ptufde — bears  all  the  stamp  of  that  high  re- 
publican enthusiasm  which  characterised  them. 
Various  apologies  and  eulogies  of  the  party 
hare  appeared.  Its  members  were  not  with- 
out high  qualities ;  but  its  counterpart  will  be 
found  in  all  revolutions,  in  that  body  of  men 
of  high  theoretical  riews  of  social  reform  and 
little  practical  knowledge,  who,  being  commonly 
lifted  into  power  by  supporters  more  energetic 
but  less  high-principled  than  themselves,  are 
sure  to  be  tlurast  down  in  a  short  time  by 
their  own  former  adherents.  (See  particularly 
the  histories  of  Thiers  and  Louis  Blanc  for 
genend  views  on  the  subject;  for  details, 
the  HisUnre  ParUmentaire  of  Messrs.  Buchez 
and  Boux;  and  the  famous,  but  somewhat 
romantic,  History  of  tke  Gironditu  by  La- 
maitinc,  whidi  ^xxLuoed  so  great  an  effect  on 
the  public  mind  in  the  Be  volution  of  1848. 

CMronatte  (Fr.  a  weathercock).  Public 
ehaiaeters  who  turn  with  evexy  political  breeze. 
The  French  published  a  Dictionnaire  des 
Girouettes,  containing  the  names  of  the  most 
celebrated  revolutionary  characters,  with  a 
number  of  weathercocks  against  each,  corre- 
to    the    number  of    his    political 


CMrt  &tDa«  A  rope  to  lift  the  rigging  and 
riggers  np  to  the  masthead  on  first  rigging  the 
ship. 

CMsmeBtflae*  A  native  hydrated  silicate 
•f  alumina,  lime  and  potash,  first  noticed  at 
Capo  di  Bove,  near  Bome,  by  Gismondi,  after 
vhom  it  was  named. 

omukigMnm  A  substance  foimd  in  the  corn 
eoekle  {Affrott^mma  Giihago)  syn.  with  saponin. 

OlxaarA  (Fr.  gMer).  The  proper  stomach 
of  birds;  its  texture  differs  remarkably  in 
panivorous  and  carnivorous  birds,  being  thick 
a  the  one  and  thin  in  the  other. 

QlBtirons  (Lai.  glaber,  amooih),  A  term 
tpptied  in  Mammalogy  to  those  parts  of  the 
■orfiiee  of  a  qnadniped  which  are  naturally 
^svoid  of  hair ;  and  in  Botany  and  Entomo- 
h|^,  idien  a  suriSMe  is  smooth,  and  devoid  of 
knrcr  pubescence. 

<hntrt  Srift*    The  suxface  of  much  of 
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Northern  Europe  and  North  America  is  strewed 
at  intervals  with  remarkable  accumulations  of 
large  and  small  blocks  of  stone  (some  angular, 
some  roundedX  mixed  with  sand  and  clay,  all 
heaped  irregularly  on  the  other  rocks,  but 
sometimes  including  stratified  deposits.  The 
solid  rooks  are  often  greatly  scratched,  and 
not  unfrequently  polish^  under  these  deposits, 
as  if  they  had  been  dragged  or  drifted  along 
for  some  distance.  Sometimes  the  deposits  are  in 
definite  lines ;  sometimes  the  heaps  have  defi- 
nite forms.  To  account  for  these  curious  heaps, 
of  which  Gbavel  is  one  of  the  component 
parts,  it  is  necessary  to  study  the  action  of 
ice,  whether  moving  over  a  surface  of  land 
loaded  with  stones  and  rubbish,  or  broken 
away  from  the  land  and  drifted  along  by 
marine  currents.  The  former  condition  intro- 
duces the  subject  of  Glaciers,  the  latter  of 

ICKnBBGS. 

The  action  of  a  glacier  in  producing  drift  is 
peculiar,  but  easily  understood.  Large  quanti- 
ties of  stones,  sand,  mud,  and  other  material, 
derived  from  the  hourly  disintegration  of  rocks 
on  high  exposed  mountain  sides,  fall  into  the 
valleys,  and  are  there  caught  up  by  the  snow, 
and  at  length,  by  the  constant  change  going 
on  in  the  newly  forming  ice,  are  arranged 
in  long  lines  distributed  through  the  mass. 
Those  at  the  sides  and  bottom,  pressed  on 
by  the  whole  weight  of  the  movmg  ice,  rub, 
scratch,  and  cut  away  the  ground  below,  thus 
adding  to  the  material  moved.  The  whole  at 
length  reaches  the  place  where  the  ice  is  melt- 
ing, and  is  there  accumulated  or  carried  away 
by  the  stream.  The  path  of  the  glacier  is 
inevitably  marked  by  these  accumulations ;  and 
if  at  any  time  the  glacier  should  melt  away 
entirely,  the  rubbish  would  be  left  as  drift 
Such  drift  cannot  have  been  moved  &r,  and 
may  generally  be  traced  to  its  origin. 

Where,  however,  in  cold  climates  the  glacier 
reaches  to  the  sea  coast,  and  then  advances  into 
the  water  till  it  becomes  broken  off,  the  accu- 
mulation of  drift  may  be  so  distributed  among 
the  mass,  that  when  separated,  the  portion  of  a 
glacier,  now  an  iceberg,  may  contain  an  enor- 
mous load  of  broken  rock  and  mud.  Entering 
the  sea,  and  drifted  by  marine  currents,  the 
huge  mass  thus  loaded  will  either  melt  by 
degrees  as  it  enters  warmer  latitudes,  or  will 
be  caught  by  some  shoal  and  stopped  on  its 
way.  In  the  first  case  a  multitude  of  blocks 
ana  stones  will  be  strewn  with  a  certain  degree 
of  regularity  along  a  line  of  sea  bottom,  and 
will  probably  be  drifted  into  hollows,  or  large 
heaps  of  all  kinds  without  order  or  arrange- 
ment Otherwise  it  will  be  left  on  the  shoals 
and  higher  ledges  of  rock  on  which  the  bergs 
have  stranded.  Thus  have  been  produced  the 
various  phenomena  of  glacial  drifts.  They  are 
often  greatly  complicated  in  nature,  by  sub- 
sequent elevation  and  denudation,  and  the 
partial  covering  by  other  newer  accumulations. 
[Glacurs  and  Gulcxal  Phxkombna.] 

Olaoial  FlienomMia.  Phenomena  indi- 
cating glacial  action.  They  are  vety  numerous 
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•ad  TBiied,  and  include  many  appearances  that 
'  would  not  at  first  be  thought  referable  to  such 
action  as  that  of  ice.  Gravel  deposits  generally, 
J  gravel  hiUs  of  a  certain  form  naving  one  side 
eteep  and  the  other  an  easy  slope  always  in  the 
same  direction,  isolated  boulders,  surfaces  of 
I  rock  smoothed,  rounded,  scratched,  or  otherwise 
acted  on  by  the  Mction  of  heavy  bodies — ^these 
are  the  ordinaxy  phenomena.  Long  trains  of 
gravel  and  sand,  indentations  scooped  out  of 
rocks  like  ledges,  ancient  beaches  partly  covered 
by  gravel,  putly  by  sheUs  belonging  to  arctic 
regions,  certain  bones  and  other  remains  of 
quadrupeds — all  these  are  also  glacial  pheno- 
mena. They  are  all  indications  of  a  time  not 
very  distant^  geologically  speaking,  when  the 
greater  part  of  the  temperate  region  of  the 
northern  hemisphere  was  covered  with  water 
(the  land  extending  towards  the  pole),  and  large 
quantities  of  glacial  ice  stretched  away  into 
vie  open  valleys  and  fiords  of  the  high  moun- 
•tain  chains,  breaking  off  into  icebei^  which 
float  far  down  and  not  unfrequently  strand 
^m  shoals  and  on  some  of  the  islands.  This 
period  is  so  distinctly  marked  by  the  phenomena 
in  question,  that  no  doubt  can  exist  as  to  its 
tsontinuance  for  a  long  period.  [Glijcibbs  and 
QuLCiAL  Danrr.] 

Olaeldres  (^r.).  In  Geology,  this  name  is 
given  to  caves  fuil  of  ice,  which  are  found 
jchiefiy  in  the  Alpine  mountains  in  spots  quite 
nnoonnected  with  any  glacial  S3r8tem.  These 
caves  are  interesting  <£iefly  as  occurring  in 
localities  where  the  mean  temperature  of  the 
Burfaoe  of  the  earth  is  much  above  the  freezing 
point>  and  at  depths  below  the  surface  varying 
from  60  to  200  feet,  thus  furnishing  exceptions 
to  tbe  rule  of  the  increase  of  temperature  from 
the  Buxfiuse  towards  the  centre  of  the  earth. 
One  of  these  caves,  at  Monthezy  in  the  Val 
de  Traver^,  exhibits  the  phenoihenon  of  alter- 
nating currents  of  air,  moving  in  each  direc- 
tion for  about  twenty-two  seconds,  with  an 
interval  of  four  seconds  of  inaction.  Among 
Buch  ice-caves  are  the  glaciires  La  GenoUiire, 
8.  Gheorges,  Pr^  de  S.  Livres,  in  the  Jura,  and 
of.  La  Baume  near  Besan^on.  Similar  caves 
are  found  in  Hungary,  and  at  Yeermalik  in 
Kdondoos :  and  to  these  may  be  added  the  caves 
of  the  Jurtshellir  in  Iceland,  and  the  gypsum 
^ve  of  Illetzkaya-Zastchita,  in  the  steppes  of 
the  Khirghis,  south  of  Orenburg.  (Browne's 
Jce<aves  of  France  and  Switeerland.) 

QHMOkwem  (Fr.).  The  name  given  to  the 
immense  masses  of  ice  which  accumulate  on  the 
peaks  and  slopes,  and  in  the  upper  valleys,  of 
hoity  mountains.  The  phenomena  of  glaciers 
form  one  of  the  most  mteresting  subjects  of 
scientific  investigation,  whether  we  regard  their 
formation,  structure,  or  appearance.  ,  In  all 
parts  of  the  globe  glaciers  have  the  same  general 
characteristics ;  but  though  the  glaciers  of  other 
countries  have  often  been  described  by  geo- 
graphers and  naturalists,  it  is  chiefiy  in  respect 
to  tiiose  of  Switser^dthatwe  possess  detailed 
information.  In  that  oountiy,  as  indeed  in 
evezy  other,  those  parts  of  tba  mountains  that 
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rise  above  the  line  of  congelation  are  covered 
with  perpetual  snow,  which  being  partially 
thawed  during  the  summer  months,  is  on  the 
approach  of  cold  converted  into  ice,  thus  con- 
stituting what  is  called  a  glacier.  The  ice  so 
formed  descends  along  the  slopes  of  the  moun- 
tains into  the  valleys,  by  which  their  ridges  are 
furrowed,  and  there  it  aocumulates  into  vast 
beds  or  fields,  presenting,  where  the  descent 
is  gradual,  a  veiy  level  sur&ce  with  few 
crevices,  but  where  there  is  a  rapid  or  rugged 
declivity  being  rent  with  numerous  chasms 
and  covered  with  elevations  rising'  from  100  to 
200  feet.  These  chasms  are  frequently  many 
feet  wide  and  more  than  100  feet  deep.  Their 
formation  never  takes  place  in  winter,  but 
is  frequent  during  summer ;  and  the  daily, 
and  umost  hourly,  changes  to  which  these 
chasms  are  subject,  are  the  chief  causes  of 
danger  to  travellers  in  ascending  glaciers. 
{€hoffraphicalIHetionaryfaxt.*Alpa.*)  Though 
the  snow-line  on  the  Alps  is  found  at  an 
elevation  of  about  8,000  feet  above  the  level 
of  the  sea,  some  of  the  glaciers  descend  so 
&r  downiM^ud  that  their  lower  extremity  is 
not  more  than  3,500  feet  above  it.  This  is 
particularly  the  case  in  the  valley  of  Chamouni, 
where  the  singular  spectacle  is  presented  of 
huge  pyramids  of  ice  of  a  thousand  fismtastic 
shapes  in  juxtaposition  with  the  most  luxuriant 
pastures,  or  towering  in  migestic  grandeur  in 
the  midst  of  verdant  forests.  The  principle  of 
the  descent  of  the  glaciers  is  twofold :  viz.  one 
of  a  slow  and  gradual  character,  by  which 
a  progressive  movement  of  about  twenty-five 
feet  annually  is  effected ;  the  other  of  a  rapid 
and  impetuous  kind,  in  which  a  portion  of  the 
ice  having  been  severed  from  the  main  body 
glides  down  the  mountain's  side,  accumulating 
as  it  goes,  and  precipitating  into  the  valleys 
beneata  immense  stones,  fragments  of  rock,  and 
other  substances  to  which  it  had  adhered. 
When  the  debris  which  the  glaciers  accumulate 
in  their  descent  has  been  deposited  in  the  valleys, 
it  constitutes  what  in  Savoy  is  termed  their 
moraine  or  border,  an  essential  feature  in  the 
Alpine  glaciers.  These  borders  present  eveiy 
variety  of  aspect ;  but  their  most  usual  appear- 
ance is  that  of  a  wilderness  of  stones,  without 
soil,  and  therefore  without  a  sign  of  vegeta- 
tion. They  are  generally  arranged  in  long 
ridges  or  mounds  from  thirty  to  forty  feet 
high ;  and  being  often  two,  three,  or  even  four 
in  number,  resemble  so  many  lines  of  intrench- 
ment. 

The  Alpine  gladera  occupy  a  superficial  ex- 
tent of  1,484  square  miles.  From  Mont  Blanc 
to  the  borders  of  the  Tyrol  there  are  reckoned 
about  400,  of  which  the  greater  number  vary 
from  10  to  16  miles  long,  and  from  I  to  2j^ 
broad ;  their  mean  vertical  thickness  ranges 
from  100  to  600  feet  Besides  the  grand  and 
picturesque  appearance  which  they  present  ex- 
ternally, their  lower  extremities  are  sometimes 
excavated  by  the  melting  of  the  ice  into  the 
form  of  immense  grottoes,  adorned  with  the 
finest  stalactitic  czystallisationB^  whose  bril- 
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liant  azure  tints  are  reflected  on  the  streams 
and  torrents  ^rhich  gmerally  issne  from  these 
csTems,  forming  altogether  a  ]^ictnre  so  beau- 
tifial  as  to  defy  the  most  futhful  pencil  to 
portray  it  adequately.  The  glacier  ice  does 
not  resemble  the  ice  found  in  ponds  and  riyers. 
Kot  being  formed  in  layers,  bat  consisting  of 
small  grains  or  cr^^tals  of  congealed  snow,  it 
has  neither  the  compactness,  the  solidity,  nor 
the  transparency  of  river  ice ;  and  though  every 
single  crystal  seems  perfectly  white,  the  whole 
mass  is  of  a  bine  colour,  passing  through  every 
vaiietj  of  shade,  from  the  most  foeble  sky-blue 
to  tint  of  the  lapis  lazuli  From  the  large 
aeeeasions  of  snow  and  ice  which  the  glaciers 
reeeire,  especially  in  winter,  it  might  reasonably 
be  coinectured  that  they  must  be  gradually 
increasing  in  size,  and  would  consequently  in 
the  oourse  of  time  break  through  their  usual 
limits  and  overwhelm  the  cultivated  lands  of 
the  surxoonding  country.  This,  however,  is  by 
no  means  the  ease.  It  no  doubt  often  happens 
that  on  some  occasions  the  gladers  are  observed 
to  descend  lower  than  usiud;  but,  when  this 
takes  place,  the  warm  atmosphere  of  the  lower 
valleys  into  which  they  have  advanced,  and  of 
which  the  temperature  rises  in  proportion  to 
thdr  depression,  operates  with  such  powerful 
effect  in  reducing  their  bulk,  that  they  are  in- 
Tsdably  firand  to  recede  proportionably.  Thus 
Bstore  has  established  a  compensating  process 
by  which  an  eflfoctnal  though  simple  chedi  is  ad- 
ministered to  the  encroachment  of  the  glaciers 
vpon  the  cultivated  lands  of  the  Alpine  valleys. 

The  results  of  glaciers  will  be  beet  understood 
by  a  reference  to  the  special  articles  on  QulGial 
Dbot  and  G1.ACIAI.  Phekombna.  They  have 
been  produced  on  the  surfiice  of  the  land  in 
many  parts  of  Europe  now  altogether  free  from 
iee  except  during  a  short  season  in  winter. 
This  is  so  dear  as  to  render  it  certilin  that 
there  was  a  time,  geologically  not  very  remote, 
when  onich  of  the  land  now  cultivated  was 
covered  with  ice  proceeding  from  elevations 
■0  low  as  to  be  utterly  inadequate  in  the 
present  dimate  of  the  oistrict  to  produce  a 
glacier  of  importance^  It  foUows  that  they 
afbrd  valuable  points  of  geological  evidence 
of  change  of  dimate  when  canfully  studied 
with  this  view. 

The  structure  and  motion  of  gladers  have 
been  elaboratdy  investigated  by  Bendu,  Agassiz, 
Fcnbes,  and  TyndaUL  G^ie  last-named  ^hysicist^ 
vho  has  most  recently  studied  the  stlbject  with 
audi  success,  gives  the  following  soomiary  of 
grader  phenomena : — 

'  1.  Gladers  are  derived  from  mountain  snow, 
vindi  has  been  consolidated  to  ice  by  pressure. 

'2.  That  preflBure  is  competent  to  convert 
ouw  into  ice,  has  been  proved  by  experiment. 

'  Z.  The  power  of  yidding  to  pressure  di- 
arisishes  as  the  mass  becomes  more  compact ; 
bit  it  does  not  cease  even  when  the  substance 
Wi  attained  the  compactness  which  would  en- 
titk  it  to  be  called  iee. 

*4,  When  a  snffident  depth  of  such  a  sub- 
collects  upon  the  earth's  sar&oe,  the 
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lower  portions  are  squeezed  out  by  the  pressure 
of  the  superincumbent  mass.  If  it  rests  upon 
a  dope,  it  will  yidd  prindpally  in  the  direction 
of  the  slope,  and  move  downwards. 

'  5.  In  addition  to  this,  the  whole  mass  slides 
bodily  along  its  inclined  bed,  and  leaves  the 
traces  of  its  sliding  on  the  rocks  over  which  it 
passes,  grinding  off  their  asperities,  and  mark- 
ing them  with  grooves  and  scratches  in  the 
direction  of  the  motion. 

'  6.  In  this  way  the  deposit  of  consolidated 
and  unconsolidated  snow,  which  covers  the 
higher  portions  of  lofly  mountains,  moves 
slowly  down  into  an  adjacent  valley,  through 
which  it  descends  as  a  true  glader,  purtly  by 
sliding  and  partly  by  the  yielding  of  the  mass 
itsell 

'  7.  Several  vallejrs  thus  filled  may  unite  in 
a  single  valley  the  tributary  gladers,  welding 
themselves  together,  to  form  a  trunk  glader. 

'  8.  Both  the  mdn  valley  and  its  tributaries 
are  often  sinuous,  and  the  tributaries  must  , 
change  their  direction  to  form  the  trunk  ;  the 
width  of  the  valley  often  varies.  The  glacier 
is  forced  through  narrow  gorges,  widening 
after  it  has  passed  them;  the  centre  of  the 
glader  moves  more  quickly  than  the  sides,  and 
the  surface  more  quickly  than  the  bottom;  the 
point  of  swiftest  motion  follows  the  same  law 
as  that  observed  in  the  flow  of  rivers,  shifting 
from  one  side  of  the  centre  to  the  other  as  the 
flexure  of  the  valley  changes. 

*  9.  These  various  effects  may  be  reproduced 
by  experiments  on  small  masses  of  ice.  The 
substance  may  moreover  be  moulded  into  vases 
and  statuettes.  Straight  bars  of  it  may  be 
bent  into  rings,  or  even  coiled  into  knots. 

'  10.  Ice  capable  of  being  thus  moulded  is 
practically  incapable  of  being  stretched.  The 
condition  essential  to  success,  is  that  the  par- 
tides  of  the  ice  operated  on  shall  be  kept  in 
dose  contact,  so  that  when  old  attachments 
have  been  severed  new  ones  may  be  established. 

'11.  The  nearer  the  ice  is  to  its  mdting 
point  in  temperature,  the  more  easily  are  the 
above  results  obtained;  when  ice  is  many 
degrees  bdow  its  freezing  point,  it  is  crushed 
by  pressure  to  white  powder,  and  is  not  capable 
of  being  moulded  as  above. 

'  12.  Two  pieces  of  ice  at  32^  Fahr.,  with 
moist  surfaces,  when  placed  in  contact^  freeze 
together  to  a  rigid  mass ;  this  is  called  rcgela^ 
Hon. 

'  13.  When  the  attachments  of  pressed  ice 
are  broken,  the  continuity  of  the  mass  is  re- 
stored by  the  regelation  of  the  new  contiguous 
surfaces.  Beeelation  also  enables  two  tributary 
gladers  to  weld  themsdves  to  form  a  continu- 
ous trunk ;  thus  also  the  crevasses  are  mended, 
and  the  dislocations  of  the  glader,  consequent 
on  descending  cascades,  are  repaired.  This 
healing  of  ruptures  extends  to  the  smallest  par- 
ticles of  the  mass,  and  it  enables  us  to  account 
for  the  continued  compactness  of  the  ice  during 
the  descent  of  the  glacier. 

'14.  The  quali^  of  viscosity  is  practically 
absent  in  glacier  ice.    Where  pressure  comes 
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into  j^Liy,  the  phenomena  are  suggestiTe  <^ 
Tiaoosity;  but  wnere  tension  comes  into  play, 
the  analogpr  with  a  viscous  body  breaks  down. 
When  subjected  to  strain,  the  glacier  does  not 
yield  by  stretching,  but  by  breaking;  this  is 
the  origin  of  the  crevasses. 

'  15.  The  crevasses  are  produced  by  the  me> 
chanical  strains  to  which  the  glacier  is  sub- 
jected.  They  are  divided  into  marginal,  trans- 
verse, and  longitudinal  crevasses ;  the  first  pro- 
duced by  the  oblique  strain  consequent  on  the 
Snicker  motion  of  the  centre  ;  the  second  by 
iie  passage  of  the  elader  over  the  summit  of 
an  incUne ;  the  third  by  pressure  £rom  behind 
and  resistance  in  front,  which  causes  the  mass 
to  split  at  right  angles  to  the  pressure. 

*  16.  The  moulins  are  formed  by  deep  cracks 
intersecting  glacier  rivulets.  The  water,  in 
descending  such  cracks,  scoops  out  for  itself  a 
shaft,  sometimes  many  feet  wide,  and  some 
hundreds  of  feet  deep,  into  which  the  cataract 
plunges  with  a  sound  like  thunder.  The  sup- 
ply of  water  is  periodically  cut  off  from  the 
moulins  by  fresh  cracks,  in  which  new  moulins 
are  formed. 

'  17.  The  lateral  moraines  are  formed  from 
the  debris  which  loads  the  glacier  along  its 
•edges ;  the  medial  moraines  are  formed  on  a 
trunk  glacier,  by  the  union  of  the  lateral 
moraines  of  its  tributaries ;  the  terminal 
moraines  are  formed  from  the  debris  carried  bv 
the  glacier  to  its  terminus,  and  there  deposited. 
The  number  of  medial  moraines  on  a  trunk- 
l^lacier  is  always  one  less  than  the  number  of 
tributaries. 

'  18.  When  ordinary  lake-ice  is  intersected  by 
a  stronff  sunbeam,  it  liquefies,  so  as  to  form 
flower-shaped  figures  within  the  mass ;  each 
fiower  consists  of  six  petals,  with  a  vacuous 
space  at  the  centre ;  the  flowers  are  always 
formed  parallel  to  the  planes  of  freezing,  and 
depend  on  the  oystallisation  of  the  substance. 

'  19.  Innumerable  liquid  discs,  with  vacuous 

Eare  also  formed  by  the  solar  beams  in 
r-ice.  These  emphr  spaces  have  been 
rto  mistaken  for  air-Dubbles,  the  flat  form 
of  the  discs  being  erroneously  regarded  as  the 
result  of  pressure. 

'  20.  These  discs  are  indicators  of  the  intimate 
oonstitution  of  glacier-ice,  and  they  teach  us 
that  it  is  composed  of  an  aggregate  of  parts, 
with  surfkces  of  crystallisation  in  all  possible 
planes. 

'  21.  There  are  also  innumerable  small  cells 
in  glacier-ice  holding  air  and  water ;  such  cells 
also  occur  in  lake-ice ;  here  they  are  due  to  the 
melting  of  the  ice  in  contact  with  the  bubble 
of  air.  Experiments  are  needed  on  glacier-ice 
in  reference  to  this  point 

*22.  At  a  free  sur£EU»  within  or  without,  ice 
melts  with  more  ease  than  in  the  centre  of  a 
compact  mass.  The  motion  which  we  call 
heat  is  less  controlled  at  a  free  surfiuie,  and  it 
liberates  the  mdecules  from  the  solid  condition 
•ooner  than  when  the  atoms  are  surrounded  on 
all  sides  by  other  atoms  which  impede  the 
molecular  motion.    Begelation  is  the  oomple- 
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mentary  effect  to  the  above ;  for  here  the  super- 
ficial portions  of  a  mass  of  ice  are  made  vir- 
tually central  by  the  contact  of  a  second  mass. 

'  23.  The  dirt-bands  have  their  origin  in  the 
ice-cascades.  The  glacier,  in  nassing  the  brow, 
is  transversely  frnctured;  ridges  are  formed 
with  hollows  oetween  them ;  Uiese  transverse 
hollows  are  the  principal  receptacles  of  the 
fine  debris  scattei^  over  the  glacier ;  and  after 
the  ridges  have  been  melted  away,  the  dirt 
remains  in  successive  stripes  upon  the  glacier. 

'  24.  The  ice  of  many  glaciers  is  laminated, 
and  when  weathered  may  be  cloven  into  thin 
plates.  In  the  sound  ice,  the  lamination  mani- 
fests itself  in  blue  stripes,  drawn  through  the 
general  whitish  mass  of  the  glacier;  these 
blue  veins  representing  portions  of  ice  from 
which  the  air-bubbles  have  been  more  com- 
pletely expelled.  This  is  the  veined  structure 
of  the  ice.  It  is  divided  into  marginal,  trans- 
verse, and  longitudinal  structure;  which  may 
be  regarded  as  complementary  to  marginal, 
longitudinal,  and  transverse  crevasses.  The 
latter  are  produced  by  tension,  the  former  by 
pressure,  which  acts  in  two  different  wavs: 
firstlv,  the  pressure  acts  upon  the  ice  as  it  has 
acted  upon  rocks  which  exhibit  the  lamination 
technically  called  cleavage;  secondly,  it  pro- 
duces partial  liquefaction  of  the  ice.  The  li- 
quid spaces  thus  formed  help  the  esci^  of  the 
air  from  the  glacier  ;  and  the  water  produced, 
being  refrozen  when  the  pressure  is  relieved, 
helps  to  form  the  blue  veins.' 

aiaolea  Marise  (Lat.)  or  CMaoe  deXwrto 
(Fr.).    Terms  applied  to  largely  foliated  Mica. 

Olaola  (Fr.).  In  Fortification,  a  bank  of 
earth,  which  forms  the  parapet  of  the  counter- 
scarp, and  conceals  the  scarp  wall.  It  slopes 
gently  off  to  the  level  country. 

Oladlators  (Lat  gladiatores,  from  gladius, 
a  siDord).  In  Roman  Aiitiquities,  sword  players, 
who  were  orieinally  employed  to  fight  at  the 
funerals  of  ulustrious  Romans,  in  order  to 
appease  their  manes  by  the  effhsion  of  blood. 
They  were  subsequently  introduced  into  tlie 
public  amphitheatres^  and  became  one  of  the 
most  fiivourite  spectacles  of  the  Roman  people. 
The  gladiators  were  either  captives  or  con- 
demned criminals,  or  else  people  of  the  lowest 
rank,  who  served  for  hire,  the  profession  being 
considered  one  of  the  greatest  in&my.  In  spite 
of  this,  however,  under  some  of  the  emperors, 
persons  of  the  first  families,  who  had  einoyed 
the  highest  honours  of  the  state,  entered  the 
arena,  either  at  the  command  of  the  despot,  or 
in  order  to  gratify  him ;  and  even  females  of 
patrician  blood,  m  some  instances,  followed 
their  example.  Gladiators  did  not  merely  use 
the  sword,  as  their  name  strictly  implies,  but 
were  armed  in  various  ways.  Thu8»  the  La- 
queatores  used  a  noose  (laqueus)  to  catch  their 
opponents:  and  the  Retiarii  carried  a  three- 
pointed  lance  with  a  net  (rete)  wherewith  to 
entangle  their  adversaries.  The  gladiators 
were,  in  general,  desperate  and  ruffian  cha- 
racters ;  and  considerable  bodies  of  them  were 
sometimet  kept  in  the  pay  of  wealthy  and  tor- 
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bnkat  dtizens,  or  hired  as  bullies.  Perhaps , 
the  best  expositum  of  the  opinion  of  the  more 
philosophiod  Bonuins  on  the  subject  is  thus 
giyen  by  Cicero:  *Cmdele  ghidiatorum  spec- 
Ucnlnm  et  inhnmanom  nonnollis  Tideri  s(uet : 
ei  hand  sdo  an  non  ita  sit,  nt  nunc  fit:  cum 
Teto  sontes  depngnabant,  auribus  fortasse  multai, 
oculis  qnidem  nulla  poterat  esse  fortior  contra 
dolorem  et  mortem  disdplina.'  (  Tusc.  Quaat.  2.) 
It  is  commonly  bnt  inexactly  said,  that  the 
shows  of  gladiators  were  put  a  stop  to  by  the 
Christian  emperors.  They  certainly  had  not 
ceased  in  JuD.  404,  and  probably  not  before 
tb<>  conqnest  of  Italy  hj  the  Goths.  (Bengnot^ 
Jkiintetion  du  PaganUme  en  Occident^  book  ix. 
ch.  ii) 

OladioiiM  (Lai.  dim.  of  gladins,  a  sword). 
The  beantiful  plants  which  bear  this  name  in 
modem  gardens  are  the  results  of  intercrossing 
of  some  two  or  three  South  Afirican  species, 
especially  G.  naia/^nsis,  floribundus,  and  car' 
dtnaUs. 

madias  (Lat.).  The  name  of  the  internal 
homy  plate  of  the  calamaries,  which  was  called 
by  the  Greeks  (^i,  or  the  sword. 

Otelr.  The  white  of  an  egg ;  or  any  yiscous 
transparent  substance  resembling  it, 

Oteirtn*  Baregin.  A  nitrogenous  matter 
existing  In  some  sulohurous  springs. 
Olaaee  Coal.  Y  ANTHJUcrrs.] 
CHaad  (Fr.  glanae,  from  Lat  glans).  In 
Anatomy,  this  term  is  applied  to  those  organs 
o{  the  body  in  which  secretion  is  carried  on, 
and  which  appear  to  consist  of  a  congeries  of 
blood-vessels,  nerves,  and  absorbents:  they 
are  frequently  distinguished  according  to  their 
secretion,  into  mucous,  sebaceous,  lymphatic, 
and  lachrymal ;  or,  according  to  their  form  and 
texture,  into  simple,  compound,  conglobate,  and 
eon^omerate. 

Gjulhd.  The  cupped  collar,  lined  with  brass, 
which  encircles  the  piston  or  air-pump  rod 
of  a  steam  engine  where  it  passes  throush 
the  cylinder  cover;  it  is  introduced  for  the 
purpose  of  holding  oil  or  tallow  for  the  lubri- 
cation of  the  working  parts,  and  for  com- 
pressing the  packing  of  the  stuffing  box  upon 
which  it  is  screwed  down.  The  term  is  sene- 
filly  applied  in  the  sense  of  a  joint  holding 
InbricatiDg  fluid,  with  tight  packing. 

Wanrti  or  CMaadiitoa.  In  Botanv,  wart- 
like swellings  of  Tarious  forms,  found  on  the 
mr&oe  of  plants,  or  at  the  base  or  apex  of  their 
hatrsw  Lenticular  glands  are  brown  oval  spots 
fimnd  upon  the  baik  of  many  phints,  especially 
willows,  indicating  the  points  from  which  roots 
will  ^ypear  if  the  branch  be  placed  in  circum- 
itances  &vourable  to  their  production.  They 
ire,  in  fact,  nothing  but  protuberances  formed 
by  the  pressure  upon  the  epidermis  of  subjacent 
roots  attempting  to  pierce  through  it. 

glands,  Bueeal  (Lat.  bucca,  the  cheek). 
These  glaiids  are  divided  into  the  parotid,  sub- 
UamuUf  and  maxillary.  They  secrete  the  saliva 
or  tabneating  fluid  of  the  mouth. 

mrBm    A  disease  so  called  from  its 
ths  g^tn*i"i*<'  itystem.    It  attacks  the 
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horse,  the  mule,  and  the  ass.  It  appears  to  ba 
contagious,  and  from  recent  observations  has 
been  shown  to  assume  two  forms:  the  one 
being  the  true  glanders,  a  local  disease  more 
especially  attacking  the  nasal  mucous  mem- 
brane ;  and  the  other  a  more  general  affection, 
known  under  the  name  of  farcy^  and  attacking 
the  Ivmphatic  or  absorbent  svstem. 

Glanders  may  extend  to  the  bronchial  mem- 
brane, and  assume  several  different  forms. 
Thus,  there  may  be  merely  a  mild  discharge, 
lasting  for  many  weeks,  and  a  cure  may  Uien 
be  brought  about ;  or,  on  the  contrary,  the 
secretion  from  the  nose  may  become  green, 
black,  or  sanguinolent,  and  ulceration  of  the 
nasal  bones  may  ensue,  with  great  destruction 
of  soft  parts. 

Farcy  has  been  differently  designated,  as 
different  parts  of  the  lymphatic  system  become 
involved.  Thus  we  hear  of  button  and  of  bud 
fiircy,  terms  applied  to  the  disease  when  it 
affects  the  lymphatic  glands,  and  forms  bosses 
on  the  extremities  and  other  parts  of  the  ani- 
mal; and  again  the  term  fioe  farcy  is  used 
when  the  lymphatic  vessel  is  diseased. 

Acute  glanders  is  sometimes  observed  in  the 
human  subject,  owing  to  the  foul  secretion  from 
the  brute  animal  becoming  absorbed.  Persons 
so  inoculated  show  markedadynamic  symptoms^ 
great  discbarge  from  the  nares,  while  apustnlar 
eruption  breves  out  upon  the  skin.  The  lungs 
soon  become  involved  in  inflammation,  and 
death  speedily  ensues. 

Olans  (Lat).  In  Botany,  an  inferior  inde- 
hiscent  fruit,  one-celled  by  abortion,  and  seated 
in  a  cupiile  or  cup ;  as  represented  in  the  acorn.. 

Glass  (Dan.  glas).      The  manufacture  of 
glass  is  one  of  the  highest  interest ;  and  oon- 
siderinff  the  comnarative  worthlessness  of  the 
materi^  of  whidi  it  is  made,  and  the  various 
purposes,   useful,  ornamental,    and    scientiflo, 
which  it  subserves,  majr  be  regarded  as  amonff 
the  most  important  of  inventions.     The  period 
of  its  discovery  is  involved  in  great  obscuri^ ; 
but  if  we  beheve  Pliny,  we  are  indebted  ror 
it  to  the  Phoenicians — his  tale  being  that  a 
merchant-ship  laden  with  natron  (impuro  soda) 
having  been  driven  upon  the  coast  near  the 
mouth  of  the   river   Belus    in    tempestuous 
weather,  the    crew  were   compelled   to  cook 
their  victuals  ashore ;  and  having  placed  lumps 
of  the   natron  upon  the    sand   as    supports 
to  the  kettles,  found,  to  their  surprise,  masses 
of  transparent  stone  among  the  cinders.    But, 
be  this  as  it  may,  the  Egyptians  were  certainly 
acquainted  with  the  art  of  (^ass^making ;  for 
in  some  nomes  [Nous]  glass  beads  have  been 
found  coloured   with  a  metallic    oxide,  and 
pieces  of  glass  have  been  discovered  in  the 
mips    of   Thebes.      (M.    Boudet,    Besc,    ds 
V Egypt,  vol.  ix.;    Aul,    Mhnoires.)      In  the 
time  of  Strabo  and  Pliny,  the  inhabitants  of 
Sidon  were  £imed  for  the  production  of  beau- 
tiflil    glass,  which    they   cut,  en^ved,  and 
stained  of  the  richest  colours,  in  imitation  of 
precious  stones,  and  exported  to  all  parts  of 
the  then  civilised  world.    For  a  long  tims 
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Veniee  is  said  to  haTe  excelled  all  the 
eountrieB  of  Europe  in  this  manwlkctiire ; 
of  which,  indeed,  it  eigojed  a  monopoly  till 
about  tile  middle  of  the  8eyenteen|h  century. 
The  period  at  which  the  manu&cture  of  glass 
was  introduced  into  England  is  not  preciselj 
known;  but  there  can  be  no  doubt  that  tiU  near 
the  close  of  the  seventeenth  eenturj,  this  countxy 
was  obliged  to  have  recourse  to  foreigners  for 
the  supply  of  the  common  article  of  drinking 
passes.  In  1673,  the  duke  of  Buckingham 
materially  improved  the  fiibrication  of  Irtish 
plate  ^asB  by  bringing  over  several  Venetian 
artisans  to  the  works  at  Lambeth,  which  were 
under  his  patronage ;  and  the  manufacture  was 
still  further  improved  by  the  arrival  of  the 
French  refugees  after  the  revocation  of  the 
edict  of  Nantes.  The  above  works,  however, 
were  soon  abandoned ;  and  it  was  exactly  one 
^sentuiy  (1773)  later  that  the  first  large  esta- 
blishment for  the  production  of  plate-glass 
was  formed,  under  the  title  of  *  The  Gh>vemor 
land  Company  of  British  Cast  Plate-Glass  Manu- 
-fJMtnrers.'  This  company  was  inooiporated  by 
Act  of  Parliament^  and  soon  after  erected  works 
on  an  extensive  scale  at  Bavenhead  near  St. 
Helens,  in  Lancashire,  which  have  continued 
in  constant  ofpantdon  down  to  the  present  time. 
•Since  that  period  immense  improvements  have 
been  made  in  the  manufacture  of  every  spe- 
cies of  glass  throughout  all  the  countries  of 
Europe. 

Crown  glass  and  flint  ^sss  have  reached 
the  highest  perfection  in  England ;  in  plate 
glass  €^reat  Britain  is  more  than  rivallea  by 
Frimee ;  while  in  glass  for  philosophical  ap- 
paratuses, Germany  and  France  were  formerly 
in  advance  of  this  country.  But  although  the 
Fpsnch  plate  is  superior  to  onzs  in  quauty,  it 
10  considerably  higher  in  price.  In  fact,  the 
.great  reduction  that  has  been  effected  in  the 
cost  of  this  glass  has,  of  late  yean,  led  to  its 
largely  extended  use  for  window  glass  in 
■Gmit  Britain. 

-  The  application  of  ^ass  to  the  glazing  of 
windows  is  of  comparatively  recent  introduction 
into  dweUins-houses,  though  it  was  general  in 
«hurches  and  other  public  buildings  as  early  as 
the  third  or  fourth  century.  In  London,  this 
manufiMture  was  first  beg^  in  1667 ;  but  that 
the  use  of  window  glass  was  by  no  means  uni- 
versal even  twentv  years  later,  is  evident  from 
ths  fket  that  at  Alnwick  Castle,  the  residence 
of  the  duke  of  Northumberland,  the  glass  case- 
ments used  at  that  period  to  be  taken  down  in 
the  absence  of  the  fiunily,  to  preserve  them 
Drom  acddent.  {Domeatie  ArcMUeture  in 
England  from  Richard  II.  to  Henry  VIIL 
part  i  p.  121.)  In  Scotland,  even  in  uie  early 
part  of  the  Isst  century,  glass  was  seldom  seen 
in  the  windows  of  country  houses ;  and  a  few 
yearn  previously,  even  in  uie  royal  palaces  and 
the  town  houses  of  the  nobility,  the  windows 
of  the  upper  storeys  alone  were  ftamished  with 
it  Since  that  period,  hofwever,  a  great  change 
1ms  been  eflboted;  fas  now  even  the  windows  of 
tbemeonest  cottage  are^  almoit  without  sk  ^'p- 
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I  tion,  supplied  with  g^ass,  which  ought  rather  to 
be  considered  as  a  necessary  of  life,  than  as  the 
most  elegant  and  useful  of  conveniences. 

CompoaiHon  and  Maw^acturt  of  Qlan,—^ 
Glass  is  essentially  a  compound  of  silicate  of 
potassium  or  sodium  with  other  silicates, 
more  especially  with  those  of  lead  and  calcium. 
Transparency  and  insolubility  in  water  are 
among  the  essential  qualities  of  ^lass ;  but  it 
should  also  resist  the  action  of  other  solvents, 
such  as  acids  and  alkalies,  and  for  many  pur- 
poses it  should  not  fuse  or  even  soften  at  a  red 
heat  The  insolubility  of  glass  depends  much 
upon  its  aggregation,  for  if  reduced  to  fine 
powder  it  reddens  turmeric  paper  when  moist- 
ened, and  a  portion  of  its  alkali  is  frequently 
abstracted  bv  long  exposure  to  air  and  water; 
so  also  the  glasses  containing  oxide  of  lead  are 
readily  discoloured  by  sulphuretted  hydrogen, 
when  in  powder  and  difl\ised  in  water,  although 
they  long  resist  its  action  when  in  their  or- 
dinaiy  state.  The  more  fusible  glassefl^  con- 
taining excess  of  alkali,  of  oxide  of  lead,  or  of 
lime,  are  also  apt  to  be  acted  on  by  adds  and 
alkalies,  and  are  unfit  for  the  retention  of  such 
solutions ;  and  all  ^ass  is  more  or  less  dis- 
integrated by  the  action  of  water  at  vexy  high 
temperatures. 

As  the  varieties  of  glass  are  mixtures  rather 
than  definite  compounds  of  their  component 
silicates,  they  scarcely  admit  of  being  repre- 
sented by  formulae,  though  in  some  cases  the 
proportion  which  the  oxygen  of  the  bases  bears 
to  that  contained  in  the  silica  may  be  usefully 
stated.  The  large  proportion  of  oxide  of  lead 
in  fiini  glan  gives  it  a  high  refractive  power 
and  brilliancy  when  cut  but  renders  it  soft» 
easily  fasible,  and  liable  to  be  acted  on  by 
man^  chemical  sgents.  In  fUxU  glass  the  pre- 
dominance of  smcate  of  soda  gives  a  more 
liquid  combination  than  potash,  and  enables  it 
to  be  poured  out  of  the  crucible  in  which  it  is 
melted,  upon  a  cast-iron  table,  and  rolled  into 
sheets,  which,  after  carefbl  annealing,  are 
ground  to  a  level  surface  with  emery,  and  ulti- 
mately polished  with  colcothar.  Laige  quan- 
tities of  the  waste  and  broken  glass  of  former 
operations  are  frequently  melted  up  (under  the 
name  of  cuUei)  with  the  materials  in  the  cru- 
cible. The  remarkably  tenacious  viscidity  of 
glass,  when  in  a  fit  state  for  the  operations  of 
the  glass-house,  and  the  facility  with  which  it 
is  shaped,  by  blowing,  moulding,  and  other 
manipulations,  into  its  infinitely  various  forms, 
can  only  be  understood  by  personal  inspection. 

The  following  table  wiU  give  an  approximate 
notion  of  the  relative  proportions  of  the  compo- 
nents of  several  kinds  of  ^ass  in  common  use : 
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fall  been  used  by  Faraday  for  aome  optical 
pnnooflBy  and  th^  boroailicate  of  ainc  haa  been 
ainmaziT  applinl  by  Maez  and  Clemandot. 

All  giaaa  reqniiea  to  be  carefhlly  anne/iled— 
that  ia,  anffwed  to  cool  very  slowly — otherwise 
it  becomes  liable  to  fly  to  pieces  upon  the 
alight^eat  tonch  of  any  substance  hard  enough 
to  scratch  its  anrfaee.  Small  onannealed  flasks, 
blown  from  aamplee  taken  from  the  pot,  for 
the  pmpoee  of  ascertaining  the  quality  of  the 
glass,  and  known  in  the  glass-house  under  the 
name  of  proofs,  well  show  this.  When  a  frag- 
ment of  flint  ia  dropped  into  them  they  imme- 
diately crack ;  and  if  melted  bottle  glass  be 
dropped  into  water,  so  aa  to  form  what  are 
called  Bu^erfs  drops,  the  instant  that  their 
thin  end  is  broken  off  they  crumble  into  pow- 
der with  a  kind  of  explosion.  This  prol^bly 
arises  from  the  unequal  tension  of  the  layers  of 
^aaa  in  consequence  of  the  sudden  cooling  of 
the  exterior,  whilst  the  interior  remains  dilated, 
or  eren  red-hot  When  lai^  masses  of  glass 
are  alowly  cooled,  crystallised  nodules  are 
sometimes  formed,  more  or  less  opaque,  and 
embedded  in  the  transparent  glass.  These  ap- 
pear to  arise  from  the  crystalHsation  of  definite 
silicates. 

When  ^aas,  embedded  in  sand,  is  heated  up 
to  a  jxrint  a  little  below  that  of  fusion,  and 
allowed  to  cool  slowly,  it  is  conyerted  into 
Reaumer's  porcelain:  it  has  become  hard, 
white,  opa<|ue,  and  somewhat  less  fasible — 
changes  which  hare  been  referred  to  the  forma- 
tioo  of  certain  definite  crystallisable  silicates, 
Bote  especially  those  of  calcium  and  aluminium. 
Bat  at  aU  erents  in  many  cases  this  devitrifica- 
tkm  is  merely  a  molecalar  change. 

A  peculiar  glass  is  used  for  the  manufacture 
of  artificial  gems,  called  strass  or  paste,  con- 
taining a  large  quantity  of  oxide  of  lead,  and 
frequently  borate  of  lead.    It  is  easily  fusible, ! 
fai^y  refraetire,  and  Tery  soft.    [Gnics,  Aitn- ' 

The  art  of  colouring  glass  depends  upon  its 
power  of  diasolTing  certain  metallic  oxides. 
The  principal  met^s  thus  employed  are:  1. 
€fold ;  it  imparts  Tarious  shades  of  red  or  pink, 
indimag  to  purple ;  2.  Silver ;  oxide,  chloride, 
or  phosphate  of  silver  give  a  yellow  colour;  3. 
hon  z  The  oxides  of  iron  produce  blue,  green, 
yellow,  or  brown,  dependent  upon  the  state  of 
oxidation  and  quantity.  The  protoxide  gives 
various  ahades  of  green;  the  peroxide  of 
brownish  yellow ;  4.  Afanganese:  Tne  protoxide 
leaves  the  glass  colourless,  but  the  peroxide 
ffives  it  various  tints  of  violet^  and,  if  added 
in  excess,  renders  it  black.  This  oxide  was 
tmBcriy  called  glass  soap,  from  its  property  of 
destroying  the  green  tint  communicated  by 
protoxide  of  iron,  derived  from  the  use  of  im- 
para  materials;  this  it  effects  by  converting 
the  protoxide- of  inm  into  peroxide,  which,  in 
SBMU  proportkma,  does  not  materially  aflbct 
tfaa  eokrar  of  the  glass ;  whilst  the  peroxide  of 
inqsiniiiii,  loaiBe  o^rgen,  becomes  protoxide^ 
md.  ra  this  state  is  also  not  ij^urious.  A  little 
■kva  ia  someliBiea  tiaed  for  the  same  purpose ; 
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6.  Copper:  the  protoxide  gives  a  rich  groen, 
and  the  dioxide  a  ruby  red.  The  glittering 
appearance  of  avanturin  glass  is  due  to  the 
dissemination  of  minute  crystals  of  metallie 
copper,  produced  by  the  fusion  of  a  mixture  of 
iron  and  copper  scales  in  the  glass ;  6.  Cobalt^ 
in  the  state  of  oxide,  gives  beautiful  blues  of 
all  shades — ^in  large  quantity  black ;  7.  Chro^ 
mium  produces  greens  and  red,  depending  upon 
its  state  of  oxidation ;  8.  Uranium  is  the  source 
of  the  peculiar  opalescent  yellowish-green  glass ; 
9.  Tin,  in  the  state  of  binoxide,  gives  the  varie- 
ties of  opalescent  glass,  terminating  in  opaque 
white  enamel,  in  which  there  is  also  a  little 
oxide  of  lead.  An  alloy  of  1  part  of  tin  and 
2  of  lead  v§  calcined  for  the  production  of  the 
oxides,  and  these  are  mixed  with  powdered 
glass.  When  surfaces  are  to  be  enamelled, 
this  mixture  is  applied  with  a  brush,  and  then 
fused'  by  exposure  to  heat  in  a  muffle.  The 
colours  used  in  enamel  painting  are  derived 
from  the  metals  above  enumerated.  A  species 
of  enamel  is  sometimes  applied  to  iron  sauce- 
pans and  other  vessels ;  it  is  a  vitrifiable  mix- 
ture of  powdered  flint  with  carbonate  of  soda, 
borax,  and  Cornish  clay,  with  a  little  oxide  of 
tin ;  this  is  brushed  over  the  sur^e,  then  care- 
fully dried,  and  heated  in  a  muffle  to  bright 
redness;  10.  Arsenic:  Arsenious  acid  is  much 
employed  for  giving  an  opal  tint  to  glass.  Thia 
glass  is  translucent)  of  a  pale  bluish-white 
colour,  with  a  reddish  hue  when  viewed  in 
certain  liehts.  On  powdering  this  glass,  and 
applying  the  usual  tests  for  arsenic,  the  presence 
of  this  substance  may  be  readily  detected. 
Arsenious  add,  in  small  quantity,  by  peroxi- 
dising  iron,  which  usually  gives  a  green  tint, 
tends  to  render  glass  colourless. 

Olass  Valatliig.  The  art  of  pfunting  upoa 
glass,  with  vitrifiable  colours,  in  contradistinction 
to  the  use  of  coloured  glass,  in  which  the  colour 
forms  part  of  the  composition  of  the  glass  itselfl 
Remains  of  painted  glass  have  been  discovered 
in  the  ruins  of  the  Assyrian,  Egyptian,  Greek, 
Etruscan,  and  Roman  cities;  but  the  introduc- 
tion of  painted  glass,  for  windows,  does  not  seem 
to  have  been  practised  generally  till  the  twelfth 
century  of  the  Christian  era.  From  that  period 
to  the  end  of  the  sixteenth  century,  the  art  ap- 
pears to  have  been  cultivated  with  great  splen- 
dour ;  it  then  began  to  decay,  and  it  is  only 
within  thirty  years  that  it  has  again  recovered 
its  hold  upon  public  attention. 

The  ancient  glass  painting  was  generally 
executed  in  pieces  of  that  material  cut  out  to 
the  shape  of  the  colour  which  the  artist  wished 
to  introduce,  so  that  the  windows  resembled 
tables  of  mosaic  work,  in  which  there  was  no 
attempt  at  shading  or  modification  of  the  tone. 
The  colours  used  to  form  the  ground  of  the 
pictures  are  the  red,  blue,  and  yellow ;  the 
two  compound  colours,  the  green  and  violet; 
the  ^in  glass,  and  the  slightly  yellow,  whieh 
being  mixed  with  red  yielded  carnation ;  they 
were  sometimes  shaded  with  brown,  which  seems 
to  have  been  the  only  vitrifiable  colour  then 
known.     Latterly,  the  artists  have  aimed  at 
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producing  the  effect  of  oil  painting  upon  glass, 
and  they  have  modified  the  system  of  employ- 
ing the  detached  portions;  they  have  shaded 
the  whole  of  their  compositions,  and  have  thus 
materially  diminished  the  effect  of  them.  The 
old  glass  was  always  set  in  lead,  which  had  a 
material  influence  upon  the  design  adopted  by 
the  artists,  because  the  setting  defined  the  out- 
line  and  limited  the  colours  in  a  very  distinct 
manner ;  this  is  not  effected  in  the  large  paint- 
ings now  executed,  in  which  the  artist  is 
obliged  to  trust  to  the  shadows,  and  to  the 
variations  of  tint,  for  the  definition  of  their 
outline;  and  the  modem  glass-painting  lucks 
the  sharpness  and  brilliant  colour  of  the  old 
precisely  on  account  of  this  modification  in 
detail.  One  great  difficulty,  however,  attends 
every  painting  on  glass,  arising  from  the  fact 
that  the  light  being  transmitted  through  the 
picture  instead  of  being,  as  in  oil  painting, 
reflected  from  the  surface,  the  artist  is  obliged 
to  resort  to  a  different  sot  of  principles  to  pro- 
duce the  effect.  It  requires,  in  fact,  a  distinct 
series  of  experiments  before  the  method  of 
obtaining  the  desired  lights  and  shades  with 
any  peculiar  colour  can  be  ascertained;  the 
depth  of  tone  and  the  thickness  of  the  glass 
must  also  be  settled  in  this  manner.  We  must 
not,  however,  forget,  whilst  discussing  this 
branch  of  the  subject^  that  the  red  glass  used 
in  the  ancient  windows  is  always  double, 
or  consists  of  white  glass  lined  or  coated  with 
red.  The  mode  of  effecting  this  was  by  dipping 
the  blow-tube  into  white  plass  in  fusion,  and 
subsequently  into  red,  which  was  then  blown 
into  cylinders,  and  flattened. 

There  are  two  systems  of  painting  on  glass 
now  used ;  the  one  consists  of  applying  the 
colours  with  a  water  vehicle,  somewhat  in  the 
same  manner  as  water  colours ;  the  other  consists 
in  applying  them  with  an  essential  oil  vehicle, 
whicn  does  not  evaporate  so  easily,  and  re- 
quires a  higher  temperature  to  fix  the  eolours. 
Nearly  all  the  English  works  have  of  late 
years  been  produced  by  the  water-colour 
process,  and  they  seem  to  have  fiided,  at 
feast  when  compared  with  the  foreign  works. 
One  of  the  most  successful  specimens  of  mo- 
dem glass  painting  is  the  decoration  of  the 
church  of  St.  Vincent  de  Paul,  in  Paris ;  and 
among  the  most  beautiful  specimens  of  ancient 
art  are  the  painted  windows  in  the  cathedral 
church  of  St.  Michel  and  St  Gndule,  at 
Brussels. 

Four  kinds  of  glass  painting  have  been  prac- 
tised in  England  from  the  eleventh  century ;  the 
first  was  the  mosaic,  in  which  white  or  stained 
glass  only  was  used,  such  designs  as  were  re- 
quired being  hatched  and  smeared  on  the  pot- 
metal,  in  enamel  brown;  this  method  is  de- 
scribeid  by  Theophilus :  the  fiesh  was  of  a  tan 
colour;  the  ornaments  were  commonly  taken 
from  the  illuminated  HSS.  (See  Theophilus, 
Jhoenarttm  Artium  Sckrdula,  or  the  translation 
of  Bobert  Hendrie,  An  Essay  upon  various  Arti 
fc.  London  1847.)  In  the  fourteenth  century  r 
Areat  advance  was  made,  no  that  various  colour^ 
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could  be  got  on  the  same  piece  of  glass,  by  raeans 
of  a  yellow  stain  from  calcined  sihrer  on  white  or 
coloured  metal ;  ruby  was  always  coated.  Dur- 
ing this  century  and  the  following,  the  flesh  is 
generally  white,  and  the  hair  yellow — this  was 
the  mosaic-stain  method,  in  the  sixteenth 
centuiy  enamel  painting  was  introduced,  in 
which  ordinary  enamel  colours  were  painted  on 
white  glass;  giving  two  additional  methods, 
the  pure  enamel,  and  the  mosaic  enamel,  i.e. 
when  coloured  pot-metal  was  used  instead  of 
the  white  to  ptiint  on.  There  are  thus  four 
distinct  methods  of  glass  painting,  the  mosaic, 
the  mosaic  stain,  the  enamel,  and  the  moMiie 
enamel,  the  last  being  the  ordinary  method 
of  the  present  day,  though  the  Sevres  piinters 
still  produce  pure  enamel  paint ines.  William 
of  Marseilles  (1475-1637)  has  the  credit  ol 
having  been  the  first  distinguished  enamel 
painter  on  glass,  and  he  is  also  said  to  have 
introduced  the  method  of  abrasion,  produc- 
ing a  variety  of  effects  by  partially  rubbing 
ofr  the  coat  from  coated  glass.  Norman  and 
early  English  windows  are  mosaic ;  in  GK>thic 
work  the  mosaic  stain  prevails;  and  in  Re- 
naissance and  Cinquecento  glass,  ihe  enamel 
and  mosaic  enamel  are  the  exclusive  methods 
applied.  There  is  a  method  now  in  practice  of 
em  ossing  or  etching  glass  by  means  of  the 
action  of  hydrofluoric  acid.  Patterns  are  made 
on  the  glass  by  the  application  of  wax,  and 
the  parts  not  thus  protected  are  destroyed  by 
the  action  of  the  acid :  light  and  shaae  may 
be  effected  by  this  process,  by  graduating  the 
bitinff  in.  (Lasteyrie,  histoire  de  la  JPeinture 
sur  Verre  ^c.  en  France,  Paris  1838;  An 
Inquiry  into  the  Difference  of  Style  in  Ancient 
Glass  Painting,  by  an  Amateur,  Oxford  1847 ; 
Mrs.  Merrifielas  Original  IVeatises  j'O.  Ijondon 
1842;  Gessert,  Rudimentary  JWatise  on  Paint* 
ing  on  Glass,  4^.  London  1851.) 

CHasSf  Bolable.  When  glass  is  fused  with 
excess  of  potash  or  sod:i,  compounds  are  ob- 
tuined  which  are  more  or  lees  soluble  in  water, 
and  have  been  applied  to  various  useful  pur* 
poses.  When  8  parts  of  dry  carbonate  of  sodium 
and  15  parts  of  white  sand  or  powdered  flint 
are  fused  together,  a  glass  is  obtained  which  is 
soluble  in  about  6  parts  of  boiling  water.  This 
solution  has  been  used  to  arrest  the  decay  of 
some  building  stones,  and  also  for  the  purpose 
of  diminishing  the  combustibility  of  wood, 
canvas,  and  similar  materials,  and  more  es* 
pecially  of  theatrical  scenery;  it  prevents  its 
burning  with  flame,  by  the  deposit  of  mineral 
matter  upon  the  surface. 

OlaMforTelesoopes.  Till  lately,  English 
artists  had  failed  in  producing  large  discs  of 
glass  for  the  formation  of  oQect-glasses  for 
telescopes ;  all  the  lai^  object-glasses  in  the 
public  and  private  observatones  being  of  foreign 
manuf3M!turo.  Since  the  dubr  has  been  taken 
off  glass,  considerable  energy  has  been  i^own  in 
England  with  respect  to  this  branch  of  manu- 
&cture ;  and  Messrs.  Chance  &  Co.  of  Birming- 
ham have  succeeded  iu  manufacturing  a  diso 
of  pure  filaas  twenty-nine  inchet  in  diametw^ 
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vhoM  thieknem  was  two  and  a  quarter  inches, 
and  weight  200  lbs.  This  disc  was  produced 
at  the  Great  Exhibition  of  1851,  and  was 
f atjected  to  a  rery  serere  examination  for  the 
purpose  of  detecting  defects  arising  from  striae, 
tension  arising  from  imperfect  annealing,  &c. 
The  only  serious  defect  detected  after  a  very 
lengthened  examioation,  was  a  group  of  strie 
of>aboQt  six  inches  and  a  half  in  length,  and 
two  inches  and  a  half  in  breadth,  beginning  at 
about  one  inch  and  a  half  from  the  edge,  and 
haring  its  longer  dimension  directed  towards 
the  centre.  Since  that  time  a  perfect  twenty-five 
inch  lens  has  been  manufactured  by  Cooke  of 
York  from  glass  made  by  this  firm.  It  is  the 
objectr^ass  of  the  largest  refracting  telescope 
yet  made,  and  in  the  possession  of  Mr.  Newall 
of  Gateshead.  A  twenty-six  inch  lens  has  now 
been  undertaken.  The  manufacture  of  heavy 
glass  for  spectroscope  prisms  is  also  carried  to 
great  perfection. 

maaflttes.    [Sakdbmanians.] 

WaabT  Salt.  The  name  given  to  sul- 
phate of  sodium,  in  honour  of  the  German 
chemist  Glauber,  by  whom  it  was  made  by  the 
action  of  oil  of  vitriol  on  common  salt ;  he 
called  it  sal  nurahUe,  This  salt  also  exists 
native,  when  it  forms  efflorescent  crusts  of  a 
greyish  or  yellowieh  white  colour. 

maalMr's  Secret  Sal  Ammeiilmc. 
Sulphate  of  ammonium ;  a  salt  first  described 
by  Glauber. 

CHMibeiite.  Anativedoablosulphateof  lime 
and  soda,  occasionaUy  asno^ated  with  rock  salt. 

IHeaeellte  (Gr.  y\tum6s^  azures  and  Al9of, 
a  Mi(me\  A  blue-green  mineral  from  near 
Lake  Bukal,  in  Siberia:  it  is  a  silicate  of 
ftlumtna,  lime,  and  potassa. 

Olaaeeaaa  (Gr.  from  y>jaum6i),  A  disease 
t4  the  eye,  supposed  to  arise  from  dimness  of 
the  vitreous  humour,  and  giving  it  a  bluish 
green  colour. 

maaooBlte  (Gr.  7AatMr^f ).  A  constituent  of 
the  greenMand  formation ;  it  is  also  sometimes 
fband  in  the  cavities  of  certain  trap-rocks. 
Under  the  name  of  grunrtarth  it  is  used  as  a 
pigment.  It  is  a  h^drated  silicate  of  iron  and 
alumina  witli  a  variable  amount  of  alkalies. 

OteneoplerUie  (Ghr.  7AciMr^f,  and  wiKp6s, 
bitUr).  An  alkaloid  occurring  with  glaucine 
in  the  GUiucium,  luUum. 

VImmoopi*  (Gr.  yXamwvu,  arey^ed).  A 
grans  of  Passerine  birds  established  by  For- 
iter,  and  including  certain  species  remark- 
able for  the  presence  of  flesny  wattles  at- 
tadied  to  the  base  of  the  beak;  whence 
they  are  commonly  termed  wattU-birda,  Tem- 
■inek  characterises  the  genus  as  follows: 
Bill  moderate,  strong,  and  thick,  with  the 
Use  enlarged  towards  the  commissure ;  upper 
Biandible  conrez,  vaulted,  curved  towards  the 
cad,  and  without  any  notch ;  lower  mandible 
foOowing  the  cnrvatore  of  the  upper,  straight 
bekyw,  hidden  in  put  by  the  sides  of  the  upper 
nsadible.  Kostnls  basal,  lateral,  round,  par- 
tidly  cloeod  bj  a  Jmge  membrane,  and  entirely 
Wta  br  emed  tMbtam  advancing  fhim  the 
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forehead.  Feet  robust,  the  tarsi  longer  than 
the  mid-toe ;  toes  nearly  of  the  same  length  ; 
the  base  of  the  inner  toe,  and  nearly  the  whole 
of  the  outer  toe,  attached  to  the  middle  toe. 
Wings  short ;  the  first  quill  short,  the  three 
following  graduated,  and  the  fifth  the  longest. 
Tail  long  and  graduated. 

Olanooue  (Gr.  yKawt6i).  In  Botany,  sea- 
green  ;  a  term  used  in  describing  the  colour  of 
bodies,  to  denote  a  dull  green  passing  into  blue. 
Also  used  in  describing  the  polish  of  bodies,  to 
denote  their  being  covered  with  a  fine  bloom 
of  the  colour  of  a  cabbage  leaf.  Glaucfsceni  is 
the  diminutive  of  this. 

Olftuoiis.      In  Greek  Mythology.      [Sab- 

PfiDON.] 

GuLucus.  In  Zoology,  the  name  of  a  genus- 
of  Nudibranchiate  Molluscs,  remarkable  for 
their  beautiful  azure  tint.  The  species  of 
Glaucus  are  found  in  the  warmer  latitudes 
floating  in  the  open  sea. 

Olaae  (another  form  of  the  word  gUus)^ 
The  operation  of  covering  earthenware  or  porce- 
lain with  a  coating  of  vitrified  matter  is  called 
glazing.  G  laze  usually  consists  of  oxide  of  lead,, 
salt,  or  pulverised  felspar,  according  to  the 
nature  of  the  base ;  the  lead  glaze  being  used 
for  earthenware  and  pottery;  the  salt  glaze^ 
for  the  commoner  descriptions  of  stoneware; 
and  the  felspar  glaze  for  porcelain  or  china. 
[Glass;  Pottbby.] 

Oleaaliig  (Fr.  glaner).  The  practice  of 
collecting  com  left  in  a  harvest  field  after  the 
harvest  has  been  carried.  The  Levitical  law 
(Lev.  xix. ;  Deut  xxiv.)  ordained  that  the  com 
so  left  should  be  for  the  poor.  The  right  of 
the  poor  to  glean  is,  however,  not  admitted  in 
the  English  common  law. 

Olebe  (Lat  gleba,  arable  sail).  In  Law^ 
church  land ;  usually  taken  for  that  which  ie 
annexed  to  a  parish  church  of  common  right, 
and  belongs  to  the  parson  or  vicar. 

Oleehoma  (Gr.  7A^x<^>  ^  'ort  of  thgme\ 
The  Linnsean  name  for  the  wild  plant  now 
more  usually  called  Nepeta  GUchoma,  and 
known  under  the  popular  name  of  Ground 
Soy.  It  furnishes  a  favourite  popular  remedy 
for  coughs. 

Olee  (A.-Sax.  ^lig,  gliw,  music,  sport).  In 
Music,  a  composition  for  voices  in  three  or 
more  parts.  The  subjects  of  the  words  are 
various,  being  gay,  grave,  amatory,  pathetic,  ob 
bacchanalian.  It  may  consist  of  only  one 
movement,  but  usually  nas  more. 

A  fflee  is  distinguished  from  a  madrisal,  in 
that  tne  former  is  sung  with  one  voice  only  to  a 
part,  but  the  latter  with  several,  like  a  chorus. 

Olee-man.  Itinerant  minstrels  were  so 
called  by  the  Anglo-Saxons;  by  the  Latin 
writers  of  the  middle  ages  they  are  termed 
joctUatores.  The  name  appears  to  have  been 
supplanted  by  the  Norman  minstrel,  shortly 
after  the  Conquest 

OleBold  (Gr.  yKuvo^Mis^  soeket-like'^.  A 
term  applied  in  Anatomy  to  certain  articular 
surfiices  of  bones:  thus  the  sur&oe  of  the 
scapula  which  articulates  with  the  head  of  the 
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hnmems  is  called  the  fflenoid  cavity  of  ths 
Bcapnla  or  blade-bone.  The  same  term  is  also 
ap^uied  to  the  surface  which  receives  the  arti- 
cular head  of  the  lower  jaw. 

Olladiiie  (Gr.  yXla,  glw).  A  chemical 
term  applied  to  one  of  the  constituents  of  the 
gluten  of  wheat. 

Olires  (Lat.  pL  of  glis,  a  dormouse). 
The  Linnasan  name  of  the  order  of  Mammalia 
distinguished  by  two  long  chisel-shaped  incisors 
in  ea(m  jaw.     [Kodkntia.] 

Olobe  (Lat  globus).  A  round  body,  or 
sphere ;  a  term  commonly  applied  to  the  earth. 
The  term  artificial  globe  is  more  particularly 
used  to  denote  a  globe  of  metal,  plaster,  paper, 
&c.,  on  the  surface  of  which  a  map  of  the  earth 
or  of  the  celestial  constellations  is  delineated, 
with  the  principal  circles  of  the  sphere.  In  the 
fbrmer  case  it  is  called  the  terrestrial^  in  the 
latter  the  celestial  globe.  Artificial  globes  are 
used  for  the  purpose  of  conveying  to  children 
the  first  ideas  of  the  figure  and  rotation  of 
the  earth,  of  latitude  and  longitude,  and  the 
situation  of  places  with  respect  to  each  other, 
and  to  the  sun  at  the  different  seasons  of  the 
year.  It  is  usual  to  employ  them  also  for  the 
purpose  of  solving  mechanically  a  few  elementary 
problems  of  astronomy,  relative  to  the  difference 
of  Ihe  hour  of  the  day  at  different  places, 
the  times  of  the  rising  and  setting  of  the  sun, 
the  limits  of  the  visibility  of  eclipses,  &e. 

CHobnlar  Cliart.  A  aelineation,  on  a  plane, 
according  to  the  method  of  globular  projection^ 
of  any  part  of  the  earth's  surface.  The  method 
was  proposed  by  Lahire.    [Map;  Projsotion.] 

Ololmlar  Ballloff.  [Grbat  Cibclb  Saii.- 
nfo.] 

CUobularlaoeaB  (Globularia,  one  of  the 
genera).  A  small  natural  group  of  shrubby  or 
herbaceous  perigynous  Ezogens,  inhabiting  the 
hot  and  temperate  parts  cdf  Europe,  combined 
by  Lindley  with  the  SelaginacetBf  an  order  of 
the  Echial  alliance.  Their  sensible  properties 
are  bitter  tonic  and  purgative. 

Olobiillii.  A  modification  of  albumin  found 
in  the  humours  of  the  eye,  and  by  some  physio- 
logists in  the  colourless  part  of  blood  corpus- 
clia ;  this,  however,  is  not  proved. 

Olobulliie.  A  term  given  by  Kieser  to  the 
green  globules  lying  amongst  the  cells  of  cellular 
tissue.  This  word  has  been  applied  by  Turpin, 
a  French  phytotomist,  to  all  minuto  vesicular 
granules  of  a  vegetable  nature,  which  he  con- 
siders the  organic  elements  of  vegetation.  It 
is  either  cellular  or  vesicular  tissue  in  a  young 
state  and  disintegrated,  or  granules  of  starch, 
or  particles  of  colouring  matter  collected  into 
microscopical  balls. 

CHoclils  (Gr.  tAmx^,  a  prqfecting  point), 
A  form  of  hair  oceniring  in  plants,  forked  at 
the  apex:  tkbarb, 

'  Olorj'  (Lttt  gloria).  In  Painting  and  Sculp- 
ture, a  nimbus  or  circle,  either  plain  or  radiated, 
surrounding  the  heads  of  saints,  &c.  It  was 
used  by  the  Greeks  and  Romans  for  the  heads 
or  statues  of  divinitiea  or  deceased  emperors. 
[AimouL} 
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doss  ^Gr.  yxAatra,  tongue).  In  the  Rh^ 
torieoi  Anstotln,  this  word  is  used  in  the  sense 
of  a  foreien,  obsolete,  or  otherwise  strange  idiom ; 
which,  yrnsn  judiciously  employed,  he  reckons 
among  the  ornaments  of  style.  From  the  sense 
of '  something  requiring  interpretation '  the  word 
came  to  mean  the  interpretation  itself ;  strictly, 
of  a  single  word  or  phrase.  In  the  twelfth 
century,  the  comments  or  annotations  of  leiumed 
jurists  on  passages  in  the  t«zt  of  the  Roman 
law  were  denominated  glosses  \  w;hen  these 
extended  to  a  running  commentary,  they  were 
termed  an  apparatus.  The  glosses  were  col- 
lected by  Accursius  in  the  tMrteenth  century, 
and  ^m  that  period  they  formed  for  a  long 
time  a  body  of  authority  reckoned  equal  or  even 
superior  to  the  text  itself. 

OlosMtfy  (Lat.  giossarium).  A  dictionary 
of  difficult  words  and  phrases  in  any  language 
or  writer ;  sometimes  used  for  a  dictionary  of 
words  in  general  Of  all  the  works  publi^ed 
under  the  title  of  glossary,  the  most  celebrated 
is  the  Giossarium  Media  et  Infima  Latinitatis 
of  Ducange.  The  best  edition  of  this  great 
work  is  that  by  Carpentier,  in  6  vols,  folio, 
1733—1736.  Carpentier^s  Supplement^  in  4 
vols,  folio,  1766,  is  an  indispensable  addition. 

Olossopetrse  (Gr.  yX^tra,  tongue,  and 
verpa,  rock).    The  fossil  teeth  of  certain  fishes. 

Olottallte  (from  Glotta,  the  river  Clyde). 
A  white  mineral  from  the  vicinity  of  Glasgow. 
It  is  a  hydrated  silicate  of  lime  and  magnesia. 

Olottle  (Ghr.  yXurris).  The  superior  open- 
ing of  the  larynx  or  windpipe. 

Oloves  (A. -Sax.  glof).  Well-known  articles 
of  dress  used  for  covering  the  hands.  The 
practice  of  covering  the  hands  with  gloves 
has  been  almost  universal  from  time  imme- 
morial. In  the  middle  ages,  gloves  constituted 
a  costly  article  of  dress,  being  often  highly  de- 
corated with  embroidery  and  precious  stones. 
In  the  age  of  chivalry  it  was  usual  for  the 
soldier  who  had  gained  the  &vour  of  a  lady 
to  wear  her  glove  in  his  helmet;  and,  as  is 
well  known,  the  throwing  of  a  glove  upon  the 
ground  was  the  most  usu^  mode  of  challenging 
to  duel  This  latter  practice  prevailed  as  early 
as  the  year  1245. 

Olow-wonn.    [Lamftbis.] 

Olozlnia  (after  Dr.  Gloxm,  a  botanist  of 
Colmar).  Among  the  more  popular  of  hot- 
house fiowers  arethe  many  forms  of  this  genus  of 
Gesneracea,  well  known  to  gardeners  by  their 
foxglove-shaped  flowers  of  varied  colours  each 
standing  on  a  separate  stalk — ^in  some  forms 
with  the  opening  of  the  tube  directed  down- 
wards ;  in  others  (which  have  origiiiated  in  a 
freak  of  nature)  standing  erect.  These  plants 
are  among  those  which  generate  buds  from 
fragments  of  their  leaves,  under  the  hands  of 
the  cultivator. 

dtnelo  Add.  KaHsaccharic  aeid.  A  body 
formed  b^  the  spont&neous  decomposition  of 
combinations  of  grape  sugar  with  alkalies. 

giwctttwrn  (Gr.  y\wc6s,  tram  the  sweet 

taste  of  its  salto>  Symbol  G,  atomio  weight  9'4. 

jA  mMal  discovered  by  y«uqti«Iita  in  1708» 
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and  hitherto  only  foTind  in  a  few  rare  miner^.  j 
The  metal,  whidb  is  of  a  dark  grey  colour,  was  i 
first  obtained  in  1828  by  Wohler ;  he  procured 
it  bj  acting  apon  the  cmoride  of  glucinum  bj 
potassiiim.    Debray  has  obtained  it  as  a  white 
metal  sp.  gr.  2*1.    It  appears  to  be  diatomic. 
Olmeoses.     A  class  of  sugars.     [Gbafb 

SUOAB.] 

Ql«oo«tdog  (Gr.  yXvicCs),  Natural  combina- 
tions of  grape  sugar  with  other  neutral  organic 
bodies. 

OhM  (Gr.  ic^XXa,  Lat  gluten).  Glue  is  pre- 
pared from  the  clippings  of  hides,  hoo&,  &c.  i 
13iese  are  first  washed  in  lime  water,  and  after- 
wards boiled  and  skimmed ;  the  solution  is  then 
strained  throu^  baskets,  and  gently  eyaporated 
to  a  due  oonsistancry ;  then  coded  in  wooden 
moulds,  cot  into  shces,  land  dried  upon  nets. 
Good  ^ue  is  semitransparent<^  deep  brown,  and 
tne  from  spots  and  clouds,  when  used,  it 
should  be  broken  in  pieces,  and  steeped  for 
twenty-four  hours  in  cold  water,  which  causes 
it  to  soften  and  swell;  the  soaked  pieces  are  then 
melted  oyer  a  gentle  fire,  or,  what  is  better,  in 
a  water  bath,  and  in  that  state  applied  to  the 
wood  by  a  stiff  brush.  Glue  will  not  harden 
in  a  freezing  temperature,  the  stiffening  de- 
pending upon  the  evaporation  of  its  super- 
fluous water.  The  chemical  properties  of  glue 
are  those  of  an  impure  gelatin, 

Ohune  (Iiat  gluma»  the  husk  of  com).  In 
Botany,  the  exterior  series  of  the  scales  which 
ooastitate  the  flowers  of  grasses.  The  inner 
series,  commonly  called  pales  or  paleay  are 
sometimes  called  Glumetla,  and  the  term 
Ghmuihiia  is  applied  to  the  hypogynous  scale 
found  in  the  flowem  of  this  tribe  ofplants. 

Olot*  In  Political  Economy,  such  a  pro- 
duction of  any  commodity  as  is  temporarily  in 
excess  of  the  demand. 

It  is  the  olgect  of  eyecy  producer  to  antici- 
pate the  demand  for  his  prooiict ;  and,  as  a  role, 
sopply  and  demand  oomcide.  But  there  may 
be^  and  constantly  an,  errors  in  calculation 
indueinff  an  oyer-produetion  of  some  manu- 
htitiata  or  accumulated  commodity;  or  the 
seaaons  may  be  so  &yourable  as  to  induce  a 
large  depreciation  in  the  yalue  of  existing 
itocka,  and  eyen  to  lower  the  prices  of  articles 
below  the  ordinary  cost  of  producing  them. 
Soeh  occasional  circumstances  are* more  likely 
to  arise  when  any  hindrance  is  put  upon  the 
Bataral  tendencies  of  the  market,  or  when  the 
anticipations  of  the  producer  are  made  difficult 
by  IdgmktxT^  acts,  ench  as  protective  measures, 
pfohu^ioos  and  taxes  on  ei^xirtation,  bounties 
aadthslika. 

Of«r-pnxlQction  cannot  be  general,  but  only 
ipeeaL  IT  evefyooe  produced  more,  everybody 
vnild  pvrefaaM  more^  and  matters  would  by 
dns  yoy  fuet  ba  righted.  Indeed,  the  tendency 
of  iisrhimifal  and  agricultural  improvement  )s 
la  indues  poitsr  gsnenl  prodnctiyeness,  and 
thctevpflo  to  bring  commoditias  more  and  more 
vitUn  the  raaeh  of  ooneumars.  The  dzead, 
flMnter,  ot  what  has  been  called  a  general 
ffo  is  wMfar  iintiopie)i  thoiigh  it  has  often 

48 


GLYOEBIA 

induced  hasty  leeislatiye  action,  and  serione 
loss  to  those  whom  the  administration  has 
attempted  to  assist.  Nor  can  a  special  glut 
last  long.  Persons  will  not  long  produce  at  a 
loss.  The  capital  which  had  previously  been 
diverted  into  unprofitable  channels  is  directed 
to  other  employments,  and  comparative  scarcity 
restores  prices.  There  is  obviously  a  tendency 
towards  equal  profits  in  all  occupations;  and 
if  action  be  free,  no  calling  can  appropriate 
exceptional  advantages.  A  fidlacy  in  terms 
similar  to  that  of  general  gluts,  is  contained 
in  the  hypothesis  A  a  general  rise  or  teXL  in 
values.     [Valub.] 

Gluteal  (Gr.  y\ovr6s,  the  buttoek§\  Of  or 
belonging  to  the  buttocks:  as  gluteal ^mcse^ 
arteries  J  &c 

Olnten  ^Lat.).  The  viscid  elastic  substanoe 
which  remams  when  wheat  fiour  is  wrapped  in 
a  coarse  cloth,  and  washed  under  a  stream  of 
water,  so  as  to  carry  off  the  starch  and  soluble 
matters.  Gluten  exists  in  many  grains,  and 
occasionally  in  other  phrtB  of  vegetables ;  but 
it  is  a  cnaracteristic  ingredient  in  wheats 
giving  wheat  flour  its  peculiar  toughness  and 
tenacity,  which  particularly  fits  it  for  the 
manufacture  of  bread,  and  for  yiscid  pastes, 
such  as  macaroni  and  vermicelli  There  is 
generally  more  gluten  in  the  wheat  of  warm 
climates  than  of  cold ;  hence  the  excellence  of 
wheat  grown  in  the  south  of  Europe  for  the 
manufactures  just  mentioned.  Gluten  contains 
nitrogen,  and  has  consequently  been  called  the 
vegeto-animal  principle:  it  yields  ammonia 
when  subjected  to  destructive  distillation,  and 
the  vegetables  which  contain  it  give  out  a 
peculiarly  disagreeable  odour  durins  their  pu- 
trefaction. Sulphur  is  also  one  of  the  ultimate 
components  of  gluten.  Raw  gluten  appears 
to  contain  sevem  azotised  principles,  such  as 
ve^table  fibrine,  casein,  &c.,  but  all  closely 
alhed  in  ultimate  composition,  which  may  be 
represented  by — 

Oarbon  ....  627 
Hydrogen  .  .  .7*0 
Oxygen  (and  Sulphur)  .  22*3 
Nitrogen         .        .  18-0 

1000 

Olateue  (C^r.  7Xovr^r,  the  buttocks).  The 
lar^e  and  thick  muscle  upon  which  we  sit,  and 
which  serves  to  extend  the  thigh  by  pulling 
it  directly  backwards.  It  also  assists  in  its 
rotatory  motion. 

Olatton  (from  the  same  root  with  Lat. 
glutio,  /  swallow,  and  gula,  the  tkroat,  Sansc 
gala).  The  name  of  a  carnivorous  plantigrade 
quadruped  {Qulo  arcticus);  also  applied  by 
some  microfloraphers  to  a  duAhanous  species  of 
Nais. 

Olyoerla  (Gr.  y\vit§p6s,  sweet),  A  genus 
of  Grasses  found  in  wet  situations,  represented 
in  our  own  Flora  hj  Q.Jluitans  and  one  or 
two  other  species.  &.  JUutans  is  called  Manna 
Gras8^  and  its  seeds  are  collected  in  some 
countries,  and  prepared  for  sale  under  the  naatf 
of  Manna  Croup. 


GLYCERIC  ACID 

Olyeerio  Aold«  An  acid,  produced  by  the 
action  of  nitric  acid  on  glycerin. 

OlyoerlB  (Gr.  yXweds),  A  b^dy  having 
the  fonnola  of  a  triatomic  alcohol ;  its  oxide 
exists  in  animal  fata  in  combination  with 
stearic  and  oleic  acids.  Its  r61e  in  the  fat  ia 
that  of  a  base,  the  fats  being  in  reality  gly- 
cerin ethers  the  acids  of  which  are  separated 
in  combination  with  soda  in  the  process  of 
saponification.  The  formula  of  glycerin  is 
C3H5(H0)3,  and  the  replacement  of  1,  2  or  3 
atoms  of  H  in  the  (H0)3  group  gives  rise  to  a 
very  numerous  series  of  bodies.  Glycerin  is 
somewhat  largely  used  in  pharmacy  and  manu- 
factures. It  is  obtained  on  the  large  scale 
fh>m  the  alkaline  liquors  of  soap  works  and 
from  the  manufacture  of  stearin  candles. 

Glyoeryl.    The  radicle  of  glycerin  =  Calls. 

Clljroiiie  (Gr.  yXvnist  sweet).  A  genus  of 
Leguminoea  to  which  was  formerly  referred  a 
very  handsome  woody  creeper,  much  used  for 
training  on  walls  and  houses,  which  it  deco- 
rates in  spring  with  its  pendent  racemes  of 
lilac  pea-snap^  blossoms.  This  species,  G, 
fruteicensy  is  now  called  Wistaria  frutescene. 

Olyooooll  (Gr.  7AvK^r,  and  k6\Xm,  glue), 
Gfycocin,  A  sweet  crystalline  body  produced 
by  the  action  of  alkalies  on  gelatin. 

GlyooL  A  sweetish  viscid  liquid  soluble  in 
water  and  alcohol.  It  is  a  hydrate  of  ethylene 
and  a  diatomic  alcohol,  its  formula  being 
C,H.(HO),. 

fUyoollio  Aoid«  A  cr}'stallino  body  de- 
rived from  glycol  by  direct  oxidation. 

Olyoyrrliisa  (Gr.  y\vicvfipt(a,  having  a 
sweet  root).  The  Liquorice  of  the  shops  is  the 
prodace  of  a  plant  of  this  genua  of  LG^jninosat 
called  G.  glabra.  It  is  a  strong-growing  plant, 
with  thick  deeply-penetrating  roots,  from  which 
the  demulcent  extract  is  obtained  by  slicing 
the  root,  boiling  it  in  water,  and  straining  ana 
evaporating  the  liquor.  The  prepared  extract 
is  popularly  called  Spanish  Liquorice,  from  its 
being  largely  imported  from  Spain.  In  Italy 
it  is  prepared  from  an  allied  plant,  G.sekinaia. 

Olypli  (Gr.  7Av^t,  a  noteh).  In  Architec- 
ture, a  vertically  sunken  -channel.  From  their 
number  in  the  Doric  order,  they  are  called 

Olypliocraplijr  (Gr.  y^^^,  I  engrave^  and 
ypd/ptty  I  draw),  A  method  of  engraving,  by 
which  drawings  are  made  through  a  thin 
whitened  wax  ground  laid  on  a  blackened 
copper  plate,  the  thickness  of  the  wax  ground 
forming  the  depth  of  the  engraving. 

Glyytlo  (Gr.  y\l^).  In  Sculpture,  a  term 
denoting  the  art  of  carving  in  stone  or  any 
other  hard  substance. 

OlyptodOB  (Gr.  7\inrr^i,  carted^  and  ^8d^, 
a  tooth).  The  name  of  an  extinct  gigantic 
Quadruped  belonging  to  the  family  of  Arma- 
dilloea  {JDawpodSia)^  and  covered,  like  them, 
with  a  teaaeiated  oeaeoua  armour.  It  is  distin- 
guished ftom  the  existing  armadilloes  not  only 
Dy  its  aiae,  which  eqnala  that  of  the  rhinoceros, 
Imt  by  ita  teeth,  which  are  longitudinally  fluted, 
whance  ita  generic  name. 
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Olyptotlieoa  (Gr.  7AtnrT^f,  and  Btic%  A 
stare).  A  building  or  room  for  the  preservation 
of  works  of  sculpture ;  a  word  adopted  by  the 
Germans,  as  in  the  instance  of  the  celebrated 
Glyptothek  at  Munich,  constructed  for  the  late 
king  of  Bavaria,  Ludwig  I.,  by  Leo  von  Klenze, 
in  1816-30.  It  is  profusely  decorated  with 
frescoes  by  Peter  von  Cornelius. 
I  Omellnite.  A  hydrated  silicate  of  alu- 
mina, potash,  and  peroxide  of  iron ;  named 
after  GPmelin,  the  mineralogist  It  has  also 
been  called  ffydrolite,  from  the  quantity  <tf 
water  which  it  includes. 

OnapbaUmn  (Gr.  yra/pdxiop).  The  planta 
of  this  genus  of  Composite  are  amongst  those 
called  Everlastings.  It  formerly  included  moat 
of  those  met  with  in  gardena ;  but  they  are 
now  distributed  in  several  other  genera,  of 
which  the  principal  are  Helichrysum  and  An^ 
tennaria, 

Onat.    [CuLSX.] 

Oaatliidla  (Gr.  yMos^  a  jaw),  A  tech- 
nical term  in  Ornithology  for  the  lateral  parts 
or  rami  of  the  mandible  or  lower  jaw,  which 
are  joined  to  the  cranium  behind,  and  meet  in 
front  at  a  greater  or  less  anele. 

OnatHottaeoa  (QPt,  yvoBos,  and  tfiim},  a 
sheath).  In  Ornithology,  the  homy  or  cuta- 
neous integument  of  the  beak. 

Onawera.    In  Zoolo^.     [Rodsxttll] 

Gneiss  (Gkr.).  Ghieiss  is  generally  de- 
scribed as  stratified  granite  It  is,  in  fact,  com- 
posed of  the  same  materials  as  granite,  namely, 
quartz,  felspar,  and  mica ;  but  instead  of  the 
mass  being  a  multitude  of  crystals  embedded  in 
a  base,  the  whole  being  compact  and  possesaed 
of  neither  cleavage  nor  fohation,  it  ia,  on  the 
contrary,  arranged  in  parallel  platea,  almoat 
like  atrata.  Gneiss  varies  exceedingly  in  ita 
mechanical  state,  and  admits  of  great  modifi- 
cations, consistent  with  ita  metamorphic  origin. 

Gneiss,  when  the  mica  is  abundant  and  the 
felspar  rare,  often  passes  into  mica  schist  or 
mica  slate^  which  consist  theoretically  of  mica 
and  quartz  alone.  The  difference  between  true 
gneias  and  the  two  rocka  thua  named  ia  neither 
very  conaiderable  nor  very  clear.  One  paaaea 
into  the  other.  The  whole  group  of  achiatoae 
rocka  must  be  regarded  as,  to  some  extent,  re- 
lated ;  and  the  following  illustrations  are  snfifi- 
cient  to  make  this  clear. 

Gneiss  and  mica-slate  often  form  mountain 
masses  in  association  with  each  other  and  with 
the  varietiea  of  granite.  The  former  is  seen 
singularly  contorted  upon  the  coast  of  Lewea  ,* 
and  mica-slat«  rock  is  associated  with  the  aer- 
pentine  of  Cornwall,  and  ia  aeen  in  great  per- 
fection among  the  Scotch  granitic  aceneiy,  more 
especially  in  the  vicinity  of  Dunkeld,  and  in 
extraordinary  magnificence  in  the  lofty  moun- 
tain of  Benmore.  Ben  Lawera,  on  the  north 
of  Loch  Tay,  and  many  of  the  neighbouring 
mountaina,  furnish  highly  instructive  specimens 
of  gnnite  paaaing  into  gneiaa,  mica-slate,  and 
chlorite-slate.  About  three  miles  south  of 
Dunkeld,  atratified  rocka  may  be  aeen  incumbent 
upon  chlorite-slate,  gradually  pasaing  into  a 
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fne  grcj  xooflng  sUte,  and  this  recumbent  I     In  Geometiy,  a  gnomon  aignifles  the  part  of 
vpon  mica-almte.    The  peculiar  and  differing  ,  a  parallelogram  wMch  remains  when  one  of  the 


dip  of  the  respecthre  strata,  the  singular  man- 
■er  in  which  thej  are  pierced  and  traversed 
b^  reins  of  felspar  and  quarts^  and  their  asso- 
oation  with  micaceous  iron,  are  dreomstances 
highly  interesting  in  respect  to  the  origin  of 
kypogene  rocfcs ;  and  the  beauty  and  ma^ifi- 
eence  of  the  district  in  regard  to  scenery  is  not 
less  than  its  diversified  g«>logical  pecoharities. 
Qpstaecee  (Onetum,  one  of  the  genera). 
One  of  the  few  orders  of  Gymnoffenous  plants 
commonly  lalled  Joint  Fin ;  Ephedra,  one  of  the 
genera,  consisting  of  jointed  plants,  with  the 
aspect  of  Entuetum,  but  of  a  woody  character. 
The  Older  nas  been  known  generally  by  its 
stems  being  jointed  at  every  noide ;  but  latterly 
the  canons  WdwiUekia  mirabilis  has  been  asso- 
ciated with  it,  and  in  this  there  is  only  a  short 
ihkk  table-like  tmnk  or  stem,  with  a  ftmgoid 
upper  surfitce,  and  a  pair  of  long  simple  leaves, 
produced  at  the  time  of  germination,  and  re- 
maining alone  through  the  life  of  the  plant. 
There  is  a  branched  i^oresoence  bearing  cones, 
arising  from  the  truncated  upper  part  of  the 
stem,  which  rises  but  a  foot  or  two  above 
ground,  its  two  only  leaves  resting  on  the 
sur&ce. 

Ononae*  A  name  given  by  the  fonciful 
writers  of  the  Cabalistic  school  to  that  class  of 
demental  spirits  which  were  said  to  inhabit  the 
earth.  Their  name  is  more  properly  Gnomons, 
from  the  Greek  ywAftrnp,  knowing,  cunning, 

i^Boinie  Voets  (Gr.  yifWfUK6s,  dealing  in 
maxinu).  Greek  poets,  whose  remains  ctaefly 
consist  of  short  sententious  precej>ts  and  re- 
flections, are  so  termed  in  classical  bibliography. 
The  principal  writers  of  this  description,  of 
whom  a  few  fragments  are  extant,  are  Theognis 
and  Solon,  who  lived  in  the  sixth  century  before 
the  Christian  era.  With  them  Tyrtseus  and 
Simonides  are  joined  by  Bmnck  in  his  edition 
{Poeta  Gnomiei  Grteei,  Argent,  1784),  although 
these  writers  have  little  of  a  snomic  character. 
The  metre  of  these  poets  is  elegiac 

OnoBMB  (Gr.  ywAfun^).  In  Dialling;  the 
style  whose  shadow  marks  the  hour ;  generally 
it  denotes  a  rod  or  pillar  from  whose  shadow 
the  altitude  or  position  of  the  sun  may  be  de- 
termined. Gnomons  were  probably  the  first 
astronomical  instruments;  and  they -appear  to 
have  be«n  much  in  use  among  the  Egyptians, 
the  Chinese,  and  even  the  Peruvians.  (Goguet, 
Oriaing  des  Loix,)  It  ia  evident  that  obser- 
vstions  of  this  kind  cannot  give  the  sun's 
altiftode  with  much  exactness.  The  shadow 
is  never  so  well  defined  that  its  limits  can 
be  ascertained  with  astronomical  precision; 
besidM,  the  observation  requires  to  be  corrected 
for  psTtll^y,  refraction,  and  the  sun's  semi- 
dismeter-— elements  which  can  only  be  deter- 
■iaed  by  means  of  instruments  of  a  very 
saperioor  description  to  the  gnomon,  and  which, 
eoBseqaentlj,  render  the  latter  usieless.  The 
istrooomer  Ulng'Seg,  about  the  year  1437, 
«wted  a  gnomon  at  Samarcand,  the  height  of 
wbiA  was  165  Ptois  feet 
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parallelograms  about  its  diagonal  is  removed ; 
or  the  portion  of  the  parallelogram  composed  of 
the  two  complements  and  one  of  the  parallelo- 
grams about  the  diagonal.  The  term  is  seldom 
used,  except  in  Euclid's  Elements, 

Onomonio  Vrojeotion.     [I^oracnox.] 

Onomonlos*  The  art  of  constructing  dials. 
[Dial.] 

Oaostiolaiii  (Gr.  7M»0Tiic^f,  from  ypwris, 
knowledge),  A  philosophical  system  of  religion 
which  prevailed  in  the  East  during  the  four 
first  centuries  of  our  era,  and  exercised  great 
infiuence  upon  Christian  theology,  giving  birth 
to  numerous  heresies,  and  insinuating  itself 
even  into  the  writings  of  the  most  orthodox 
fathers.  In  its  leading  principles  this  sys- 
tem seems  to  point  to  the  Oriental  philo' 
toph^  as  its  genuine  parent ;  but  it  is  objected 
to  this  solution  that  the  fathers  referit,  together 
with  the  errors  similarly  introduced  by  Plato- 
nism,  to  a  Greek  origin,  and  appeal  to  the  cos- 
mogonies of  Hesiod  and  others  as  the  real  ex- 
emplars from  which  it  is  imitated.  It  is  to  be 
remarked,  however,  that  the  fathers  were  uni- 
versally ignorant  of  the  Oriental  philosophy ; 
from  which  we  may  conclude  that  their  opinion 
upon  such  a  point  is  not  necessarily  decisive. 
A  modem  solution  conceives  Alexandria  to 
have  been  the  central  point  to  which  the  specu- 
lations of  the  Greeks  and  the  Orientals  con- 
verged, and  from  which  they  fr^uently  re- 
issued, after  having  undergone  the  process  of 
fusion  into  a  common  mass.  But  although  it  is 
certain  that  Alexandria  was,  during  the  tune  we 
have  spoken  o!^  a  celebrated  resort  of  Gnostic 
opinions,  both  within  and  without  the  church, 
tne  close  agreement  of  the  leading  principles 
of  Ghiosticism  with  those  of  the  Zoroastrian 
philosophy  seems  to  point  to  a  common  tra- 
dition, at  once  very  ancient  and  very  widely 
spread. 

The  grand  principle  of  this  philosophy  seems 
to  have  been  an  attempt  to  reconcile  the  diffi- 
culties attending  upon  the  existence  of  evil  in 
the  world.  Evil,  it  was  supposed,  being  the 
contrary  of  good,  must  be  contrary  to,  and 
therefore  the  opponent  of^  God :  if  the  opponent 
of  God,  then  independent  of  Him  and  coetemaL 
From  the  many  imperfections  which  are  in- 
volved in  all  outward  and  sensible  objects,  it 
was  held  that  matter  must  contain  in  itself  the 
principle  of  all  evih  The  human  soul,  on  the 
contruy,  which  aspires  after  and  tends  to  a 
higher  and  more  perfect  deirelopement,  was 
held  to  be  the  gift  of  the  Supreme  Deity,  im- 
parted to  man  for  the  sake  of  fighting  against 
the  material  principle,  and  with  the  prospect  of 
finally  subduing  it.  From  the  Supreme  God  on 
the  one  hand,  and  matter  on  the  other,  suc- 
ceeding philosophers  produced  various  fanciful 
genealogies  of  superior  intelliffences,  under  the 
name  of  uflSons — a  €hreek  word  signifying;  pro- 
perly periods ;  thus  representing  these  divmities 
themselves  by  a  name  expressive  of  the  time 
and  order  of  their  generation.  The  Demiuigns, 
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who  formed  the  world  out  of  matter,  appears  to 
have  been  an  iEon  derived  from  the  enlprin- 
dple.  He  was  also  the  God  of  the  Old  Testa- 
ment)  who  was  considered  by  the  Qnostics  to 
be  an  object  of  aversion  to  the  One  Supreme 
God,  to  counteract  whose  machinations  the 
iGon  Cbrist  was  sent  into  the  world.  This  is 
the  earlier  and  simpler  system,  which  is  attri- 
buted to  Simon  Magus:  the  number  of  the 
.£on8  was  fancifully  multiplied  in  later  times, 
and  an  extravagant  theoiy  of  morals  founded 
upon  the  system.  The  object  of  these  princi- 
pally was,  as  may  be  supposed,  to  depreciate 
the  honour  due  to  the  body,  as  being  a  part  of 
matter,  and  to  elevate  the  thinking  faculty,  or 
at  least  to  remove  it  from  all  consideration  of 
worldly  things.  The  Gnostics  imagined  that 
by  assiduous  practice  of  certain  mental  and 
bodily  austerities  they  could  obtain  an  intuition 
of  the  divine  nature,  and  dwell  in  communion 
with  it;  and  this  part  of  their  system  is  adopted 
to  a  considerable  extent  by  Clemens  Alexan- 
drinus,  whose  opinions,  as  expressed  in  his 
"PrndagoguB^  are  very  similar  to  those  of  a  Pietist 
of  more  modem  times. 

The  Gnostics  split  in  process  of  lime  into 
various  sects,  distinguished  rather  by  their  dif- 
Parent  cosmogonies  than  by  anv  variation  in 
principle.  Of  these  the  princi{)ai  were  founded 
by  Carpocrates,  Basilides,  Tatian,  and  Valen- 
tinus.  The  system  did  not  survive  the  fourth 
century,  although  its  spirit  continued  for  some 
time  lonffer  to  colour  the  Christianity  of  the 
East  The  Christians  seem  sometimes  to  have 
adopted  the  general  designation  of  Gnostics. 
(Burton's BomtonZec^rsv;  Neander;  Gieseler, 
TtxUhooh  of  Eod,  Hist.;  Biddle's  Christian 
Antiquities;  K  Bunsen,  Hidden  Wisdom  of 
Christ;  King's  Gnostics  and  their  J^emains.) 

QfSKOm  The  Aniihpe  Chiu  of  Linnaeus,  a 
large  bovine  antelope,  whidi  is  found  in  herds 
in  the  arid  deserts  near  the  Cape  of  Good  Hope. 
Three  species  are  known. 

Ctost  (Old  Norse,  geit).  The  English  name 
for  the  well-known  ruminant  of  the  genus 
Capra.  The  goat  is  characterised  by  its  long 
horns,  which  are  rounded  posteriorly,  angular 
on  the  anterior  ed^ ;  transversely  rugose,  rising 
at  first  perpendicularly,  afterwards  bending 
outwards  and  a  little  backwards.  It  is  clothed 
by  long  hair,  which,  in  the  Cashmere  breed,  is 
soft  and  fine,  and  fonns  the  staple  of  the  cele- 
brated shawls  of  that  name.  Beneath  the  long 
hair  is  a  soft  wool.  The  female  produces  two 
kids  at  a  birth,  which  derive  their  nourishment 
from  two  teats  supported-  on  a  laige  pendent 
udder.  The  perioa  of  gestation  is  five  months. 
The  milk  of  the  goat  is  regarded  as  more  easily 
digestible  than  mat  of  the  cow,  and  therefore 
better  adapted  for  the  weak  and  consumptive. 
The  fiesh  of  both  the  goat  and  kid  is  much 
esteemed  in  many  countries,  though  it  has  a 
peculiar  flavour,  arising,  it  is  said,  from  the 
shrubs  and  heaths  on  which  they  browse.  In 
Portugal  and  other  countries,  the  goat  is  used 
as  a  l^ast  of  dran^t 
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of  liniueus,  a  small  passerine  bird,  mors  cog^ 
rectly  termed  the  Kujiitjar.     [CAPBnnrLGus.] 

Oobbin^a  In  luning,  the  refuse  thrown 
back  into  the  excavations  remaining  after  the 
removal  of  the  coaL 

Ctobelin  Tapestry.  A  species  of  tapestry, 
so  called  after  GKles  Gobelin,  a  weU-known 
French  dyer  in  the  reifim  of  Francis  I.  His 
house  in  the  suburb  of  St  Marcel  in  Paris  is 
still  called  the  Gobelins.  A  manufactory  for 
tapestry  was  established  in  this  quarter  by 
Colbert  in  1666. 

Ctobjr.  A  genus  of  osseous  fishes  (  Gobius), 
allied  to  the  cod.  The  three-spined  goby, 
common  in  England,  is  an  example. 

Ck>abold's  Vegetable  Balsam.  A  quack 
remedy  composed,  according  to  Dr.  Paris  (PAor- 
macologia),  chiefly  of  honey  and  vinegar. 

CkxKfcitber  and  CkHtenotber.  [&^n8ob8.] 

Oodttej**  Cordial.  A  quack  medicine 
made  by  infusing  9  ounces  of  sassafras  shavinon 
and  of  bruised  caraway,  coriander,  and  anise 
seeds  each  1  ounce,  in  6  pints  of  water,  sim- 
mering the  mixture  till  reduced  to  4  pints,  then 
adding  6  pounds  of  treacle,  boilinff  for  a  few 
minutes,  straining,  and  adding  lasUy  3  oimoes 
of  tincture  of  opium.  It  is  often  administered 
as  a  sedative  to  children,  but  is  highly  danger- 
ous from  the  opium  which  it  contains. 

Ckidrooa.  In  Architecture,  an  inverted 
fluting,  beading,  or  cabling,  used  in  various 
ornaments  or  members. 

Ck>dwlt.    [Ldcosa.] 

Uog  and  Maffog.  The  names  of  two 
symbolical  warriors  noticed  in  some  books  of 
the  Old  Testament  (Gen.  x.,  Ezekiel  xxxviii. 
&C.).  Since  the  Christian  era  they  have  been 
regarded  as  nearly  synonymous  ^ath  Antichrist. 
The  author  of  the  Apocalypse  (xx.  8)  uses  the 
terms  to  express  the  nations  hostile  to  Chris- 
tianity ;  and  Mohammed,  in  the  Koran  (21, 96), 
employs  them  in  an  analogous  sense,  to  denote 
the  enemies  of  Islam.  (For  the  imaginary 
ramparc  of  Gog  and  Magog;  see  Gibbon's 
Roman  Empire^  ch.  xL)  The  names  Gog  and 
Magog  are  given  to  two  huge  warlike  figures 
which  adorn  the  Guildhall  of  London. 

Ctoltre.     [Bbonchocblb-] 

liola  or  Onla.  In  Architecture,  the  same 
as  Ctma. 

Ck>ld.  Symbol  Au  (aurum),  atomic  weight 
197.  This  metal  has  been  luiown  from  the 
remotest  ages :  it  is  the  Sol  of  the  alchemists, 
who  represented  it  by  the  circle  0,  the  emblem 
of  perfection.  It  occurs  in  nature  in  a  metallic 
state  alloyed  with  silver  or  copper,  and  is  called 
native  gold.  It  is  found  disseminated  in  primi- 
tive or  igneous  rocks,  or  in  the  beds  of  rivers, 
and  in  alluvial  deposits.  The  largest  supplies 
have  been  derived  from  Australia  and  California ; 
firom  Brasil,  Mexico,  and  Peru ;  ftom  the  Ural 
Mountains ;  and  from  some  parts  of  Africa. 
The  rivers  of  Hungary,  Transylvania,  and  Pied- 
mont have  also  yielded  the  metal ;  and  it  has  been 
found  in  Cornwall,  Wicklow,  Sunderland,  and 
North  Wales,  lliougfa  it  generally  occurs  in 
small  nodules  and  granules,  nyggets  are  some- 
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times  finmd  weighing  maiij  pounds.  It  ib 
Qsaallj  a^Mnted  from,  the  mamx  by  grinding 
and  iraahing,  or  bj  amalgamation  with  mercury. 
Gold  is  of  a  peoiliar  yellow  colour.  It  melts 
at  a  bright-red  heat,  equivalent  to  about  2,000 
of  Fahienheif  8  scale,  and  when  in  fusion  ap- 
pears greenish ;  as  it  solidifies,  it  contracts  m 
bulk.  Its  q>ecifie  grayity,  in  its  least  dense 
state,  after  nision,  is  19*2 ;  by  hammering  and 
rolling  it  may  be  brought  up  to  19*3  or  19*4. 
It  is  80  malleable,  that  it  may  be  beaten  into 
leares  which  do  not  exceed  the  ^Jj^^th  of  an 
inch  in  thickness ;  a  sinsle  grain  may  be  ex- 
tended over  56  square  inches  of  surface ;  and  it 
is  so  ductile  that  a  gnin  may  be  drawn  out 
into  500  feet  of  wire.  It  may  be  kept  for 
lereral  horns  in  fusion  without  pezoeptible  loss 
sf  wei^t;  but  when  subjected  to  an  intense 
heat,  it  afibrds  eridence  of  Tolatility.  The 
concentrated  mineral  acids  have  separately  no 
action  upon  pore  gold ;  neither  has  sulphur  nor 
sulphoretted  hydrogen.  Chlorine,  iodine,  and 
bromine,  on  the  contrary,  act  iU|on  it;  the 
agent  commonly  resorted  to  for  oissolying  it 
ii  chlorine,  generally  in  the  form  of  nitrohydro- 
chloric  acid,  or  aqua  regia.  If  a  small  portion 
of  leaf-gold  is  added  to  a  freshly-made  solution 
of  chlorine,  and  the  mixture  heated,  the  gold 
is  dissolTed,  forming  a  yellow-coloured  liquid, 
any  silver  that  may  have  been  present  remain- 
ing undissolved.  The  equivalent  of  gold  is 
197  ;  it  forms  a  frotoxide^=Ajifi,  and  a  i»fr- 
oxu{f,B=AutO„  and  there  are  two  corresponding 
cUerideM.  The  auroeyanide  of  potaatium,  ob- 
tained b^  dissolving  cyanide  of  gold  in  a  solution 
of  cyamde  of  potassium,  is  used  for  gilding 
SLlver  and  copper,  and  especially  for  electro- 


Of  the  alloys  of  gold,  those  with  copper,  mer- 
cmy,  and  silver  are  the  most  important.  With 
copper  sold  forms  a  ductile  alloy,  of  a  deeper 
colour,  harder,  and  somewhat  siore  fusible  than 
pore  gold.  Iliis  alloy,  in  the  proportion  of  11 
parts  of  gold  to  1  of  copper,  constitutes  our 
tUndard  gold;  its  spedflc  gravity  is  17*167, 
being  a  little  below  the  mean.  One  troy  pound 
of  this  alloy  is  coined  into  462|  sovereigns,  or 
20  troy  pounds  into  934  sovereigns  and  a  hal£ 
The  pound  was  formerly  coined  into  44  guineas 
and  a  hal£  The  standaid  gold  of  France  con- 
nsts  of  0  paois  of  gold  and  1  of  copper.  Stan- 
dard gold  is  not  affected  bj  nitric  acid ;  but  the 
inferior  alloys  vdiich  are  made  to  imitate  gold, 
consisting  dbiefly  of  copper. and  zinc,  imme- 
diately decompose  it,  ana  set  free  deutoxide  of 
nitrogen.  In  testing  small  articles  of  jewel- 
lay,  the  metal  may  bo  rubbed  upon  a  sur- 
£iee  of  flint,  basalt,  or  jasper,  so  as  to  transfer 
a  portion  to  the  stone.  One  or  two  drops 
of  nitric  add  are  then  placed  on  the  me- 
teDie  streak.  If  the  article  is  a  base  allov,  the 
aetallic  appearance  is  speedily  destroyed,  and 
diHolved:  if  gold,  it  remains  unaffected.  Base 
•Q07B  ai«  frequency  plated  with  gold,  and  in 
tUf  eue  the  best  method  of  jud^ng  of  their 
^ditr  IB  hy  taking  the  specific  gravity, 
^' '  sbonld  be  at  least  17  lor  standard  gold. 
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Trinket  gold  is  seldom  above  15 ;  and  the 
so-called  gold  chains,  ordinarily  met  with, 
vary  from  11  to  1 3.  Common  gilt  articles  vary 
from  7  to  9.  Mercury  and  prold  combine  readily, 
especially  when  heated.  When  rich  in  gold,  the 
amalgam  is  of  a  butteiy  consistence,  and  may 
be  separated  from  the  more  liquid  portion  by 
pressure  through  leather;  it  then  consists  of 
about  two  parts  of  gold  and  one  of  mercury : 
the  amalgam  used  for  silding  bronze  contains 
about  one-eighth  of  gold.  Silver  and  gold  mix 
readily  when  the  fused  metals  are  stirred  to- 
gether. The  standard  gold  at  present  coined 
is  for  the  most  part  alloyed  with  copper  only ; 
previous  to  the  year  1826,  the  alloy  consisted 
in  part  of  silver,  hence  its  paler  colour.  To 
separate  the  silver  from  gold,  the  alloy  is  melted 
with  a  great  excess  of  silver,  granulated,  and 
boiled  in  sulphuric  acid,  by  which  the  silver 
is  oxidised  and  converted  into  sulphate,  the 
metallic  gold  remaining  in  the  form  of  a  dark 
insoluble  powder,  which  is  afterwards  collected, 
washed,  and  fused  into  a  button  or  ingot  In 
the  same  way,  the  small  quantity  of  geld  con- 
tained in  silver  coin,  which  uised  to  pass  unheeded, 
is  extracted  by  sulphuric  acid;  the  recently 
coined  silver  ^nll  accordingly  be  found,  in  most 
cases,  destitute  of  those  traces  of  gold  which  are 
contained  in  our  coin  of  a  date  anterior  to  1826. 
When  cold  and  silver  are  parted  by  the  action 
of  nitnc  acid,  it  is  necessary,  as  in  the  case  of 
sulphuric  acid,  that  the  silver  should  be  in  great 
excess;  it  is  otherwise  protected  by  the  gold 
from  the  solvent  power  of  the  acid. 

Assay  of  Gold.  —The  quantity  of  standard  or 
other  gold  used  for  assay  is  generally  about  8 
grains :  to  this,  about  thriee  times  its  weight  of 
pure  silver,  together  with  the  proper  proportion 
of  lead,  is  added,  and  the  whole  subjected  to 
cupellation,  [Ocfel  ;  LniLD.]  The  silver  and 
gold  are  thus  thoroughly  combined,  while 
the  oxides  of  lead  and  copper  are  absorbed 
by  the  cupel.  The  auriferous  button  is  then 
flattened  under  the  hammer,  and  after  having 
been  annealed,  is  passed  between  a  pair  of 
small  rollers,  so  as  to  extend  it  into  a  thin 
riband :  it  is  then  again  annealed,  and  coiled 
up  so  as  to  form  what  is  called  a  cornet^  which 
is  put  into  a  fiask  containing  about  an  ounce 
of  hot  nitric  acid,  sp.  gr.  1*180,  and  boiled  for 
about  ten  minutes,  by  which  the  silver  is  dis- 
solved, and  the  gold,  retaining  thf  form  of  the 
comet,  remains :  this  is  again  boiled  for  about 
twenty  minutes  in  somewhat  stronger  nitric  acid, 
and  then  carefully  washed  and  transferred  to  a 
small  crucible,  in  which  it  is  heated  to  redness. 
When  cold,  the  loss  upon  the  original  weight  of 
the  sample  is  carefully  ascertained.  The  weight 
of  the  alloy  operated  upon  is  generally  represented 
as  Bs  1,000,  and  the  weights  used  are  so  adjusted 
as  to  give  the  value  of  the  alloy  in  thousandths. 
In  the  process  of  gold-assaying,  as  in  that  of 
silver,  various  erron  have  to  be  compensated 
for,  more  especially  in  reference  to  the  traces 
of  copper,  lead,  ana  silver  which  may  have  been 
left  in  the  gold. 

Tests  for  the  Salts  of  Gold.— Such  of  these 
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Ma  are  solable  are  distingaiBhed  bj  the  peculiar 
purple  precipitates  which  they  afford  with  the 
miixed  onlondes  of  tin.  Protosulphate  of  iron, 
and  oxalic  and  salphurons  acids  throw  down  I 
metallic  gold.  They  are  all  decomposed  by 
heat,  and  the  residuary  gold  is  easily  recognised. 

Ctold  Wialtkm  The  typriniu  auratua  of  Lin- 
lueus,  a  Chinese  species  of  carp,  which  has 
been  naturalised  in  our  artificial  waters. 

Ctold  Jbea&    [Gk>LD.] 

lioldbeater's  Bkla.  The  membrane  used 
hj  goldbeaters,  and  interposed  between  the 
leaves  of  gold  when  they  nave  attained  con- 
•siderable  tenuity ;  the  intestinal  membrane  of 
the  rectum  of  the  ox  is  generally  used. 

liolden  neeoe*    [Argonauts;    Flbbcb, 

OOLDBN.] 

Ctolden  Vomber.    [Ctclb.] 

lioldeB  Sod.  A  conmion  garden  name  for 
the  species  of  Solidago. 

Ilolden  Sole*  In  Arithmetic,  83rnonymous 
with  the  Rule  of  Three.  The  term  is  now  rarely 
ased. 

CtoldllBoli*  The  common  name  of  our  well- 
known  and  brightest-plumaged  songster;  the 
■Carduelis  degans  of  most  modem  ornitho- 
logists, FringUla  Carduelis  of  Linnaeus.  This 
species  feeds  chiefly  on  the  seed  of  the  thistle 
and  plantain ;  but  builds  its  nest,  which  is  of 
the  neatest  construction,  in  the  fork  of  a  branch 
of  some  densely-leafed  tree,  and  lays  four  or 
Bre  eggs,  of  a  bluish  white,  spotted  with  brown 
at  the  greater  end.  The  female  is  less  brightly 
dad  than  the  male,  and  the  youn^  have  a 
comparatively  simple  plumage,  in  which  brown 
predominates. 

Ck>lf.  A  game  with  a  ball  and  dubs,  almost 
peculiar  to  Sa>tland,  where  it  enjoys  a  degree 
of  popularity  equal  to  cricket  in  England. 

Ckmuurltea.  In  Ecdesiastical  History,  the 
Calvinist  divines  of  the  church  of  HoUand  in 
-Uie  seventeenth  century  were  so  called,  from 
Francis  Gomar,  a  colleague  and  opponent  of 
Arminius  at  Leyden.     [Armiioans.] 

lioinpliiaals  (Or.).  A  disease  of  the  teeth, 
when  thev  loosen  and  fall  out  of  the  sockets. 
The  grin mng  teeth  are  also  called  gomphioi, 

Ckunpliolite  (Gr.  7^/u^r,  a  nail ;  XiBos^  a 
^tone).  A  term  applied  by  Brongniart  to  the 
conglomerate  rocks  of  the  tertiary  scries,  called 
by  the  Swiss  Ndgdfloh, 

Oompliolobliun  ^Gt.  ySft^s,  and  \ofi6s, 
m  pod).  This  beautiful  genus  of  Austrian 
Leguminous  shrubs  has  the  unenviable  noto- 
nety,  like  its  ally  Gastrdlobium^  of  bein^  a 
«heep-poisoner,  one  of  the  most  ddetenous 
«pecies  being  ^.  uncinatum, 

Oompliosls  (Gr.  7^/u^f).  A  species  of 
Junction  of  bones  where  they  are  let  into  each 
other,  something  like  pegs  in  a  board,  e.  g.  as 
in  the  teeth  of  mammalia. 

Ck»niiti«  The  name  applied  to  an  Eastern 
Palm,  and  to  a  bristly  kind  of  fibre  obtained 
^m  it.    The  Palm  is  Saguenu  saccharifer. 

Gondola  (ItaL).  The  name  given  to  the 
pleasure  boats  used  at  Venice,  where  the 
numerous  canals  with  which  it  is  intersected 
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generallpr  render  it  necessaiy  to  substitute  boats 
ror  carriages.  The  gondola  is  from  twentv-five 
to  thirty  feet  long,  and  five  feet  wide  m  the 
centre,  where  a  sort  of  cabin  is  constructed 
for  passengers.  It  is  sharp-pointed  both  at  the 
prow  and  stem,  and  is  rowed  by  two  men 
called  gondolieru  The  cabins  are  furnished 
with  black  curtains,  which  give  a  sombre 
appearance  at  a  distance.  For  an  accurate 
description  of  the  gondola,  see  Lord  Byron's 
Beppo,  19,  20. 

Ctonteaon  or  Ctonlklon  (Ital.).  In 
Heraldry,  a  banner ;  that  of  the  Roman  Catholic 
church  carried  in  the  pope's  army.  The  gonfa- 
lonier or  standard-bearer  was  a  high  officer  in 
the  Italian  republics  of  the  middle  ages. 

CtoBir  or  Tam-tam  (of  the  Chinese).  A 
spedes  of  cymbal,  which  on  being  struck 
produces  a  very  loud  sound.  According  to  the 
analysis  of  Klaproth,  Chinese  gongs  consist  of 
about  seventy-eiffht  parts  oop^  and  twenty- 
two  of  tin.  As  uiis  alloy  is  brittle,  and  the  in- 
strument always  exhibits  marks  of  the  hammer, 
it  is  inferred  that  the  Chinese  possess  the  art 
of  rendering  it  malleable,  and  afterwards  har- 
dening it.  It  is  struck  with  a  wooden  mallet 
covert  with  leather. 

lioiilatltoa-(Gr.  7091^0,  an  angle),  A  genun 
of  extinct  Cephalopods  with  chambered  spiral 
shells;  nearly  allied  to  the  Ammonites^  but 
differing  in  having  the  lobes  of  the  septa  free 
from  liberal  crenatures  or  denticulations,  so 
that  the  outline  of  these  is  continuous  and 
uninterrupted.  Goniatites  are  foxmd  in  the 
mountain  limestone  of  Yorkshire. 

Ckmtomoter  (Gr.  yofWo,  angle,  and  iiiTpoy, 
measure).  An  instrument  for  measuring  angles, 
and  more  particularly  the  angles  formed  by  the 
faces  of  crystals.  The  instrument,  chiefly  used 
by  mineralogists,  was  invented  by  Dr.  Wollas- 
ton.  It  consists  of  a  brass  drde  graduated  on 
the  edge,  and  furnished 
with  a  vernier,  by  which 
the  divisions  may  be  read 
correct  to  a  minute.  The  ^  .  /iin  I  0 
cirde  moves  in  a  verti- 
cal plane,  and  is  sup- 
ported on  a  stand.  The 
axis  of  the  cirde  is  a  hol- 
low tube,  within  which 
is  a  smaller  axis,  fitting 
so  tightly  that  when 
turned  round  it  carries 
the  other  axis  and  con- 
sequently the  wheel  along  with  it^  unless  the 
latter  is  purposely  prevented  from  moving. 
The  interior  axb  is  furnished  with  a  mill^ 
head  a,  and  the  exterior  with  a  milled  head  b ; 
so  that  when  the  head  a  is  held  and  b  turned, 
the  drde  may  be  moved  independently  of  the 
smaller  axis ;  and  when  b  is  held  and  a  turned, 
the  smaller  axis  may  be  turned  independently 
of  the  cirde.  Attached  to  the  end  of  the 
smaller  axis  is  a  sort  of  universal  joints  capable 
of  being  fixed  in  different  positions  by  means 
of  screws.  The  crystal  to  be  examined  ii 
attached  to  the  joint  at  c  by  a  little  soft  wax. 
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and  pkced  so  that  its  ed^  shall  be  parallel 
to  the  axis  of  motion ;  this  adjustment  is  ob- 
tained by  placing  it  so  that  the  image  of  some 
horisontal  object,  as  the  bar  of  a  window,  suc- 
eessiTelj  reflected  from  the  two  fiices  of  the  cry- 
stal, shall  coincide  with  another  horizontal  line 
seen  by  direct  Tinon.  When  this  adjustment 
has  been  made,  the  instrument  is  turned  tiU 
the  horizontal  object  is  seen  reflected  from  one 
of  the  faces.  The  smaller  axis  is  then  held 
fiut,  and  the  other  turned  till  the  index  of  the 
vernier  points  to  the  zero  of  the  graduated 
limb.  The  circle  is  then  turned  round,  along 
with  the  smalls  axis,  till  the  same  object  is 
seen  in  the  same  position  by  reflection  from 
ihe  other  face  of  the  crystal,  when  the  arc 
passed  through  by  the  circle  is  obviously  the 
supplement  of  the  angle  formed  by  the  two 
heeB  of  the  crystal.  In  order,  however,  to 
avoid  the  need  of  calculation,  the  supplements 
of  the  angles  are  marked  on  the  limb,  so  that 
the  angle  to  be  measured  is  read  off  imme- 
diately. 

Other  forms  of  the  goniometer  have  been 
proposed  by  Charles,  Malus,  and  Brewster. 
(Biot,  Traiti  de  Phyaimte,  torn.  iii. ;  and 
Brewster  s  Treatise  on  Philosophical  Instru- 
ments.) 

liozilodiietry.  The  measurement  of  angles. 
The  term  is  in  man^  respects  preferable  to 
Trigonometry^  by  which  it  is  now  replaced; 
for  the  latter,  strictly  speaking,  signifies  merely 
the  measurement  of  triangles. 

Ooniopl&olis  (Gr.  7wMa,  angU,  and  ^Xls, 
a  seaU  on  a  reptile's  skin).  A  genus  of  fossil 
Crocodiles,  with  subamphiccelian  vertebrs,  which 
has  been  found  in  the  Wealden  and  Purbeck 
deposits.  The  teeth  have  crowns,  which  are  as 
round  and  as  thick  in  proportion  to  their  length 
as  in  the  existing  crocodiles  and  alligators. 
The  name  is  derivra  from  the  peculiar  angular 
form  of  the  scutes,  which  are  found  in  a  fos- 
silised state  in  the  same  strata  with  the  bones. 

OaaopUuc  (Gr.  T^rv,  a  knee,  and  vAcS^,  a 
fUau),  A  genus  of  crabs  or  short-tailed  crus- 
taceans {Brachyuri),  characterised  by  the  an- 
gular, square,  or  rhomboidal  form  of  their 
upper  crustaceous  plate  or  carapace,  and  by 
the  length  of  the  eye-stalks.  One  species 
{GonopUx  rkomboidts)  inhabits  the  Hediter- 
lanean,  and  is  a  good  swimmer;  but  most  of 
the  rest  of  the  genus  are  tropical. 

Oonjrs  (Gr.  y6¥v).  In  Ornithology,  the  in- 
ferior margin  of  the  symphysis  of  the  lower 
jaw,  or  the  united  anterior  extremities  of  the 
gnsthidia. 

Good  Baliawloiir,8oonritj  for.  In  Law, 
s  perwn  on  sufficient  cause  shown  may  be  bound 
vith  one  or  more  sureties  in  a  recognisance  or 
obligation  to  the  crown  before  some  judicial 
oflkxr,  tile  recognisance  to  be  void  if  the  person 
continue  of  'good  behaviour'  for  the  duration 
of  the  recognisance. 

Good  CJoBdOOt  Pat*  a  pecuniary  reward 
to  iokiiers  for  good  conduct.  After  three  years 
deir  of  punishment,  a  soldier  gets  an  addi- 
tioiitl  penoT  per  diem,  and  another  penny  after 
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each  succeeding  Ave  years  dear  of  the  regi 
mental  defaulters*  book. 

Good  VHdajr*  The  name  given  in  Eng- 
land to  the  anniversary  of  our  8aviour*s  cruci- 
fixion. The  French  and  most  other  European 
nations  substitute  the  epithet  holy  for  good; 
the  Germans  designate  this  day  StiUer-freitag, 
or  Char-frdtagx  the  latter  appellation  being 
derived  from  an  old  word  cnaren^  signifying 
to  do  penance  or  to  suffer, 

liood  IVUl.  In  ikw,  the  custom,^  or  bene- 
fit of  habitual  patronage  by  customers,  inciden- 
tal to  an  established  trade  or  business.  It  is 
usually  divided  in^o  local  and ^yersono/ goodwill, 
though  generally  it  partakes  of  both  elements. 
It  is  frequently  the  subject  of  sale,  and  usually 
survives,  on  the  death  of  a  partner,  to  the  other 
members  of  the  firm. 

OoodeniaoeaB  (Goodenia,  one  of  the  gene- 
ra). A  natural  order  of  perigynous  Exogens 
of  the  Campanal  alliance,  distinguished  parti- 
cularly by  the  induplicate  corolla,  the  indusi- 
ate  stigma  and  the  two  or  more  celled  ovary. 
Some  of  them  are  showy  garden  plants,  but 
they  have  no  very  remarkable  properties. 

Ooodgeons,  also  called  Bimoea.  Metal 
eyes  bolted  on  to  the  stem  post  of  a  ship^  for 
the  purpose  of  receiving  the  pintles  of  the 
rudder.  They  consequently  form  the  immov- 
able portion  of  the  hinges  on  which  the  rudder 
is  held  suspended. 

Oooae.    [Anas.] 

Oooaeberry.  A  well-known  garden  fruit> 
the  produce  of  Hihts  Grossularia, 

Ck>oaefoot.     [Chenopodxacbjb.] 

Ctordian  Xnot.  In  History,  a  knot  said 
to  have  been  made  by  Gordius,  king  of  Phry- 
gia,  in  the  harness  of  his  chariot,  so  intricate 
as  to  baflle  eveir  effort  to  untie  it.  The  oracle 
having  dedarca  that  he  who  untied  this  knot 
should  be  the  conqueror  of  the  world,  Alexan- 
der the  Great,  as  is  well  known,  made  the  at- 
tempt; but  fearing  lest  in  the  event  of  his 
failure  it  should  be  considered  as  a  bad  omen, 
he  cut  it  asunder  with  his  sword;  and  thus, 
says  Quintus  Curtius,  either  fulfilled  the  oracle 
or  eluded  it.  Aristobulus,  however,  gives  a 
different  version  of  the  story.  (Arrian,  book 
iii.  c.  20 ;  and  Plutarch,  in  vit,  Alex.) 

Ctordiua  (Lat.).  The  hair  worm,  or  seta 
equina f  found  in  stagnant  water  in  Lapland 
and  elsewhere. 

Ckirge.  In  Architecture,  the  same  as 
Cavbtto  [which  see]. 

GoROB  (Fr.X  In  Fortification,  the  gor^  of 
a  work  is  the  line  joining  its  inner  extremities. 
[Fortification.] 

Ctoriret  (Fr.  gorge,  a  throat).  A  piece  of 
body-armour,  either  scale  work  or  plate,  for  the 
protection  of  the  throat;  it  appears  to  have 
been  first  employed  early  in  the  fourteenth 
century.  The  camailf  or  throat  covering  of 
chain  mail,  which  is  sometimes  called  the 
gorget  of  maiif  belonged  more  to  the  helmet 
than  to  the  body  armour.  In  the  seventeenth 
century  the  gorget  was  worn  without  any  other 
body  armour. 
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GoBOBT.  A  rargioal  instmniAnt  used  in  the 
operation  of  lithotomy. 

Ckirfonela.  In  Architectiire,  carvings  of' 
masks  imitating  the  Gk>rgon,  or  Medusa's  head. 

Iloriroiila  Wobllls  (Lat.).  Oorallium  rU' 
bruMf  or  red  cond. 

Oorrons  (Gr.  TopT^rcs).  In  Greek  Mytho- 
logy, fearful  beings  aJdn  in  idea  to  such  monsters 
as  fichidna,  Chimsera,  &c  Homer  knows  of 
only  one  Gbrgon,  whose  head  was  placed  on  the 
aegis  of  Athena.  (Iliad  v.  741.)  Hesiod  names 
tluee,  Stheino,  £uryal£,  and  Mednsa.  The 
latter,  who  alone  was  mortal,  and  whose  &ce 
was'so  feazfbl  that  the  sight  of  it  turned  the 
beholder  into  stone,  was  kuled  by  Perseus. 

Oorllla  (deriyed  from  the  African  word 
*ngina  or  *nguyla;  Hanno  in  his  Periplvs 
tOTmed  the  females  yop6Wtu).  The  larger 
species  of  chimpanzee,  which  is  found  in  the 
neighbourhood  of  the  Ghaboon,  Danger,  and  Fer- 
nan  Vas  rivers.  This  animal  has  a  greater 
resemblance  to  man  than  either  of  the  five 
smaller  species  of  the  same  genus,  i  e.  the 
chimpanzee  (T.  niger\  the  kooloocamba  (T. 
Kooloocamba),  the  nschiego  'mbouv^  (  T.  calmu\ 
Burton's  chimpanzee  (T.  vdUrosus^  or  Aubrjrs 
tsehegb  {T.  Avbryi),  The  special  points  in 
which  this  resemblance  to  man  is  indicated^re : 
the  mastoid  processes,  which  are  greater  than 
in  most  monkeys ;  the  conformation  of  the  foot ; 
the  form  of  the  nasal  bones ;  and  many  minute 
anatomical  points.  The  animal  often  reaches 
the  height  of  nearly  six  feet ;  and  the  enormous 
ridges  on  the  skull  to  whidi  muscles  are  at- 
tached, give  almost  a  carnivorous  character  to 
its  physiognomy.  The  back  is  greyish ;  the 
under  or  fore  part  of  the  body  being  black ; 
«  reddish  brown  cap  covers  the  head,  whilst 
a  whitish  stripe  extends  over  the  shoulders. 
The  animal  was  originallv  discovered  hj  Dr. 
Savage  at  Gaboon,  and  has  been  copiously 
described  in  the  writings  of  Professor  Owen, 
in  the  TMogical  Transactional  and  also  by 
Messrs.  Duvemoy,  Isidore  Geofi&oy  St.  Hilairc, 
and  Gratiolet 

Cknrse  (connected  by  Mr.  Wedgwood  with 
Welsh  gores,  waste).  [Fohkst.]  The  Common 
Furze,  Ulex  europauSt  sometimes  cultivated  for 
the  sake  of  its  young  shoots,  which  while  soft, 
or  after  being  crushed  by  machineiy,  are  given 
as  food  to  cattle. 

Oem  Wnt.    [Koul  Nut.] 

CkMi-bawk.  The  Astur  palumbariua  of 
Cuvier. 

Ctospel  (A.-Sax.  Godspell).  A  word  used 
to  signify  the  whole  system  of  the  Christian 
religion,  and  more  particularly,  as  the  term 
literally  implies,  the  good  news  of  the  coming 
of  the  Mc«siah.  The  word  was  also  originally 
applied  to  the  books  which  contained  an  account 
of  the  life  of  Christ,  many  of  which  were  in  cir- 
culation in  the  first  century  of  the  Christian 
era,  thoush  only  four,  those  of  Matthew,  Mark, 
Luke,  and  John,  were  admitted  into  the  canon 
by  the  council  <^  Nicsa. 

Oosstp  (A.-Sax.  God,  and  sib,  kindred), 
Thif  woM,  now  used  to  denote  only  a  tattler 
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or  busybody,  was  originally  applied  to  sponsors 
at  baptism,  from  the  spiritual  relationship  in 
which  they  stood  to  the  child. 

OoMSTplnm  (Lat.  gossypion).  This  genus 
of  Malvacea  yields  the  Cotton-plant^  one  of  the 
most  important  of  all  plants  to  man.  The 
Cotton-plants  are  tall  shrubs,  with  lobed  leaves, 
large  mallow-like  yellow  flowers,  and  some- 
what egg-shaped  angular  pods,  the  seeds  of 
which  are  enveloped  in  a  covering  of  cellular 
filaments  which  form  the  Cotton  of  commerce. 
The  principal  species  are  G.  barbadense,  her* 
haceum,  ana  religiosum ;  but  the  Cotton-plant 
has  been  so  long  cultivated  and  the  varieties 
are  so  numerous,  that  their  origin  cannot  be 
traced  with  any  certainty.  One  of  the  most 
valued  sorts  is  that  known  as  Sea  Idand  Cotton, 
which  appears  to  have  sprung  from  G.  barba^ 
dense.  At  the  present  day,  various  experiments 
in  hybridising  cotton-plants,  with  the  view  of 
improving  the  staple  of  the  sorts  capable  of 
cultivation  in  particular  districts,  are  being 
carried  on.  {Gardener's  Chronicle,  1864,  p. 
1066.) 

Gotbie  Aroliltectiire*  [ARcmTBcruBE, 
Gothic] 

Ootlilo  Xianiriuive*  One  of  the  many 
dialects  of  the  German  race,  belonging  to  the 
Low   German    class,   with    a  grammar   more 

frimitive  than  the  Anglo-Saxon  of  Beowull 
t  is  preserved  to  us  in  the  translation  of  the 
Bible  made  by  Bishop  Ulfilas  in  the  latter  part 
of  the  fourth  acetic  add. 

Goulard's  Sztraot  of  &ead.  A  sub- 
acetate  of  lead,  obtained  by  boiling  powdered 
litharge  in  acetic  acid. 

Oourd  (Fr.  gourde,  cougurde).  The  species 
of  Qucurbita  are  called  wurds,  the  Common 
Gourd  being  C.  Pepo^  of  which  there  are  nume- 
roiis  cultivated  varieties.  Some  6k>urds  are 
good  for  food,  either  alone  as  a  cooked  vege- 
table, or  as  an  ingredient  in  soups. 

Oousljr.  An  old  form  of  harp  used  by  the 
Slavonians,  whose  bards  were  called  Gtouslas, 
the  poetry  which  they  chanted  being  styled 
gouslo. 

Ckmt  (Fr.  goutte :  if  from  the  Latin  gutta, 
a  dropf  this  word  points  to  the  old  medical 
theory  which  attributed  all  kinds  of  dis- 
orders to  the  settling  of  a  drop  of  morbid 
humour  on  the  part  aiSected,  as  in  the  phra.se 
gutta  Serena  for  loss  of  sight  without  visible 
affection  of  the  eye:  Wedgwood,  English 
Etymology).  Gout  is  a  common  disease  among 
the  higher  classes  of  society,  especially  among 
those  who  indulge  in  the  luxuries  of  the  table, 
or  inherit  a  disposition  to  its  attack.  Fe- 
males are  much  less  subject  to  it  than  males. 
Medical  writers  have  distin^ished  several 
species  of  gout,  and  have  called  the  disease  in 
its  ordinary  form  the  regular  gout.  The  first 
symptoms  of  its  attack  are  those  of  dyspepsia 
and  irregularity  of  bowels,  low  spirits,  and 
some  fever  and  restlessness;  but  these  often 
pass  unobserved,  till  the  patient  is  roused  in 
the  night  by  violent  pain  in  some  part  of  the 
1<^>  generally  in  the  vicinity  of  the  great  toe^ 
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tad  of  on6  ibot  onhr :  there  is  much  throbbing 
and  uneasiness^  with  more  or  less  swelling  and 
inflammation,  and  the  least  motion  commonly 
prodnees  great  increase  of  suffering.  After 
Bomehours  the  pain  and  ferer  abate,  perspiration 
oomes  on ;  the  patient  falls  asleep,  and  awakes 
compaittiTely  easy.  These  fits  or  paroxysms 
are  apt  to  return  at  interrals,  and  often  every 
erening ;  but  they  decrease  in  riolence,  and  at 
lepgth  go  iiS,  fh^uently  with  some  decided  in- 
crease of  perspiration  or  other  evacuation :  the 
affected  piait  itches,  and  the  cuticle  peels  off^ 
more  or  leas  lameness  or  uneasiness  remaining. 
But  the  fit  thus  leaves  the  patient  only  for 
a  time^  and  returns  at  intervals  of  longer  or 
diorter  duration,  according  to  his  habit  of 
body  and  the  care  which  he  takes  of  himself, 
^e  attacks  not  only  become  more  frequent  and 
serere,  but  last  longer,  and  extend  to  other 
limbs ;  and  when  tney  have  been  frequently 
repeated,  they  leare  a  permanent  stiffiiess  of 
the  joints,  upon  which  ffouty  concretions  are 
often  deposited :  and  if  much  attention  is  not 
p^  to  tne  state  of  the  urine,  fits  of  sand  and 
grayel  not  uncommonly  precede  or  accompany 
those  of  gout  Where  the  disease  is  of  long 
standing,  and  the  form  of  it  severe,  the  body 
becomes  maimed  and  decrepit,  and  the  mind 
often  worn  and  irritable ;  the  joints  of  the  feet 
and  hands,  and  even  the  larger  joints  of  the 
extremities^  are  stiff  and  nearly  immovable; 
abd  the  formation  of  the  chalky  matter,  as  it  is 
called,  about  the  joints  increases.  If  we  con- 
sider the  nature  of  this  secretion  in  the  joints, 
whidi  is  urate  of  soda^  and  the  tendency  of 
gouty  persons  to  those  morbid  states  of  the 
kidneys  and  urine  which  depend  upon  excess  of 
uric  acid,  and  even  upon  the  firequent  alterna- 
tion of  fits  of  gravel  with  those  of  gout,  the 
question  will  naturally  suggest  itself  whether 
gout  is  not  a  svmptom  of  what  is  often  termed 
the  uric  diathesis^  and  whether  the  remedies 
^tplicable  to  it  may  not  be  beneficial  in  gout ; 
and  that  in  many  cases  they  are  so,  seems  to 
hare  been  amply  proved  by  experience.  [Cal- 
culi.] It  was  once  a  farourite  maxim  that  the 
gout  was  an  effi>rt  of  the  system  to  relieve  itself 
of  some  peccant  matter ;  that,  therefore,  it  was 
to  be  left  almost  to  itself,  and  that  patience  and 
flannel  were  the  chief  remedies.  This  method 
itill  haa  its  advocates,  chiefly  in  consequence 
of  the  presumed  dangerous  results  that  have 
sometimes  attended  more  active  plans  of  treat- 
ment in  causing  the  remlsion  of  the  gout  from 
the  limb  to  the  stomach  or  head.  But  though 
there  may  be  a  difference  of  opinion  in  regard 
to  certain  energetic  modes  of  relieving  the 
disease,  no  one  can  object  to  the  adoption  of 
gentle  means  of  quieting  the  uigency  of  the 
ijmptonia,  and  to  the  adoption  of  such  diet  and 
{4an  of  living  as  appears  to  diminish  the  fre- 
qsen^  of  their  recurrence.  Warm  laxatiyes, 
moderate  diaphoretics  and  diuretics,  and  occa- 
BonaUy  opiates,  are  among  the  former;  and 
plain  fooa  or  yegetable  diet,  with  moderate 
aerate  and  tonics,  are  good  preventiyes. 
Thow,  faowvrer,  who  hare  witnessed  the  suf- 
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ferings  of  a  regular  paroxysm,  and  the  evils  of 
its  duration  and  repetition,  will  see  the  neces- 
sity of  doing  something  more;  that  is,  of 
speedily  quelUng  the  pain  and  carrying  off  the 
attack,  if  it  can  be  done  with  any  chance  of 
safety  and  success  ;  and  this  experience  shows 
I  to  be  often  the  case,  though  much  care  and 
judgment  are  undoubtedly  requisite  in  conduct- 
ing such  treatment  With  persons  of  strong 
and  healthy  habits,  the  afiusion  of  cold  water  is 
one  of  the  most  effective  palliatives  of  the  pain 
and  inflammation ;  and  by  its  timely  appUca- 
tion,  in  proper  cases^  the  most  beneficial  results 
I  have  ensued.  Another  celebrated  remedy  in 
'  this  disease,  and  which  by  some  has  improperly 
been  called  a  specific^  is  colchicum^  or  meadow 
saffron^  a  due  dose  of  which,  taken  at  bed- 
time, has  carried  off  the  paroxysm.  This  it 
often  does  without  any  remarkable  evacuation, 
though  it  sometimes  handles  the  patient  severely 
as  a  purgative,  and  nauseates  and  depresses  to 
an  alarming  extent.  This  method  of  cure  must 
not  be  unadvisedly  and  generally  adopted; 
but  in  some  cases,  where  gout  had  been  long 
established,  and  where  the  frequency  and  dura- 
tion of  the  fits  and  their  inroads  upon  the 
constitution  were  increasing  to  a  serious  extent^ 
and  that  at  an  advanced  period  of  life,  col- 
chicum,  carefully  administered,  seems  to  have 
carried  off  the  severity,  if  not  the  frequency, 
of  the  attacks,  and  so  to  have  prolonged  life. 
Bub  there  are  forms  of  gout,  and  conse- 
quences of  gout,  the  management  of  which 
requires  the  utmost  skill  and  experience:  it 
is  sometimes  transferred  or  translated  from 
the  limbs  to  some  internal  part,  in  which  case 
it  is  called  reirocedent  gout ;  or  it  produces 
sickness,  dejection  of  spirits,  fainting,  palpita- 
tion, and  giddiness,  as  in  what  is  termed  atonio 
gout;  or  it  falls  at  once  upon  some  internal 
part»  especially  the  stomach,  and  is  then  called 
misplaced  gout.  In  gout  of  the  head  and  of  the 
stomach  the  symptoms  are  often  frightftiUy 
severe,  and  the  pain  excessive;  and  as  these 
forms  of  gout  are  of  most  common  occurrence 
in  debilitated  habits  and  broken  constitutions, 
they  become,  on  that  account,  the  more  difficult 
to  treat :  the  expulsion  of  the  disease  to  the 
extremities  is  in  such  cases  sometimes  effected  by 
ether,  brandy,  or  what  are  termed  gout  cordials, 
which  generally  consist  of  warm  aperient  tinc- 
tures ;  but  before  these  are  administered,  it  must 
be  ascertained  that  the  symptoms  are  really 
those  of  atony.  In  such  cases,  putting  the  feet 
in  warm  water  has  sometimes  been  serviceable. 
The  moderate  use  of  alkaline  remedies,  of  a 
vegetable  diet,  of  certain  diuretics,  and  gene- 
rally speaking  the  adoption  of  those  plans  of 
regimen  and  medicine  which  are  useful  in  the 
unc  diathesis,  are  also  useful  in  gout;  and 
everything  which  tends  to  repair  the  constitu- 
tion generally  will  lessen  the  liability  to  its 
attacks,  and  render  them  more  manageable 
when  they  occur.  The  indolent  and  sedentary 
must  use  moderate  exercise,  and  those  who 
habitually  over-ejcert  either  body  or  mind  must 
endeavour  to   tranquillise  both:  unless  such 
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precautionaiy  measures  are  peremptorily  en- 
forced, no  gouty  person  can  expect  much  benefit 
from  physic. 

Ck>utj'  Concretions.  These  form  in  the 
joints  of  gouty  persons,  especially  of  the  toes 
and  fingers,  and  are  sometimes,  from  their 
appearance,  called  chalk  atones;  they  are 
chiefiy  composed  of  uric  acid  and  sodium  urate. 
Ck>voniment  (from  LaL  gubemo»  properly 
/  steer  a  ship,  like  the  Gr.  avfitprdm).  In 
Politics,  a  word  used  in  different  senses: 
1.  As  the  collective  body  of  the  fundamental 
laws  of  a  state :  as  when  the  government  of  a 
country  is  said  to  be  monarchical,  aristocratical, 
&c.  2.  The  body  of  persons  charged  with  the 
conduct  of  the  executive  in  any  country:  thus, 
the  king  or  presiding  magistrate,  the  cabinet 
ministers,  chiefs  of  departments,  &c.  in  every 
country,  form  what  is  commonly  styled  its 
government.     [Libertt.1 

Ck>Ternor.  The  title  of  the  supreme  exe- 
cutive officer  in  British  colonies.  He  is  in 
all  cases  appointed  by  the  crown,  and  has  the 
right  of  veto,  i.  e.  of  negativing  any  proposed 
legislative  measure ;  while  his  own  sanction  of 
any  such  measure  is  subject  to  reversal  by  the 
crown  at  home.  In  other  respects,  his  functions 
vary  greatly  according  to  the  various  constitu- 
tions of  the  colonies.  The  heads  of  the  presi- 
dencies of  Madras  and  Bombay  in  India  are 
also  styled  governors.  In  the  North  American 
Union,  the  title  haB  been  retained,  as  a  relic 
of  the  old  colonial  times,  for  the  chief  officer 
of  the  executive  in  each  state,  who  is  elected 
for  a  term  by  the  people. 

Ck>wemor  of  an  Zinfflne.  A  contrivance 
introduced  by  James  Watt  in  the  steam  engine, 

by  which  the  motion 
of  the  fly-wheel  shaft 
regulates  the  velo- 
city of  the  ensine, 
by  causing  two  balls 
to  revolve  in  such  a 
manner  that  they 
open,  or  close,  the 
passage  of  the  steam  from  the  boiler,  b^  means 
of  a  butterfly  valve,  in  proportion  to  the  increase 
of  velocity.  Two  heavy  balls,  B  B,  attached  to 
the  extremities  of  two  rods  B  F,  B  F,  play  upon 
a  joint  ut  £,  passing  through  a  mortise  in  the 
vertical  shaft  D  D.  These  are  united  by  joints 
at  F  to  the  short  rods  FH,  which  again  are 
connected  by  joints  at  H  to  a  ring  which  slides 
on  the  shaft  D  D.  A  horizontal  wheel,  W,  is 
attached  to  D  D,  having  a  groove  to  receive  a 
rope  or  strap  on  its  rim,  by  means  of  which  the 
motion  is  communicated  to  D  D  from  a  corre- 
sponding wheel  on  some  shaft  of  the  machinery 
to  be  regulated.  It  is  evident,  from  the. dis- 
position of  the  rods,  that  if  the  balls  B  B  arc  by 
any  means  raised  or  drawn  asunder,  the  extre- 
mities F  F  of  the  rods  turning  on  the  pivot  £ 
will  bUbo  be  separated,  and  their  distance  from 
the  axis  increased.  This  will  draw  the  rods 
FHin  the  same  direction,  and  cause  the  rinff 
or  collar  H  to  descend.  This  zing  is  connected 
witli  the  end  I  of  a.lever,  whose  fUlcrum  is  at 
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G,  and  whose  other  extremity  K  is  connected 
by  some  means  with  the  part  of  the  machine 
which  supplies  the  power.  Suppose  now  the 
velocity  from  any  cause  to  imdergo  a  sudden 
increase ;  by  reason  of  the  increased  centrifugal 
force  arising  from  the  whirling  motion,  the  balls 
B  B  will  recede  from  the  shaft  D  D,  and  raise 
the  extremity  K  of  the  lever.  On  the  other 
hand,  if  the  velocity  is  diminished,  the  cen- 
trifugal force  of  the  balls  will  be  diminished, 
they  will  fall  by  their  own  weight  nearer  the 
axis,  and  cause  the  end  K  of  the  lever  to  descend. 
When  the  governor  is  applied  to  a  steam 
engine,  the  rod  K  I  communicates  with  a  flat 
circular  valve  V,  placed  in  the  principal  steam 
pipe,  and  so  arranged  that  when  K  is  elevated 
as  fkr  as  the  divergence  of  the  balls  will  allow, 
the  opening  of  the  pipe  will  be  closed  by  the 
valve  y,  and  the  passage  of  steam  entirely 
stopped.  On  the  other  hand,  when  the  balls 
subside  to  their  lowest  position,  the  valve  will 
be  entirely  open.  Thus,  when  the  velocity  is 
increased,  the  supply  of  steam  is  checked ;  and 
when  it  is  diminished,  the  supply  of  steam  is 
immediately  increased;  by  which  means  a  uni- 
form proper  velocity  of  the  machinery  is  main- 
tained.    [Reoulator.] 

Ck>vemor-CI«nerQl  of  India.  The  chief 
executive  officer  of  that  dependency:  ap- 
pointed by  the  crown,  and  usually  serving  for 
a  term  of  five  years.  His  powers  are  very  high, 
extendinp;  to  the  declaration  of  war  and  peace, 
and  making  leagues  and  alliances ;  but  subject 
in  all  matters  to  the  control  of  the  crown, 
through  the  Secretary  of  State  for  India. 
Almost  all  acts  of  state  are  performed  by  the 
governor-general  *in  council;*  that  is,  with 
the  advice  of  his  council,  although  not  neces- 
sarily in  accordance  with  the  majority.  This 
council  consists  of  five  ordinary  members, 
three  of  whom  must  have  been  'civil  servants,' 
and  the  commander-in-chief  as  an  extraordi- 
nary member.  When  the  council  meets  for 
purposes  of  legislation,  certain  'additional' 
members  are  summoned  under  the  provisions 
of  the  Indian  Council  Act  of  1861.  But  the 
governor-general  is  authorised  by  the  same 
Act,  in  case  of  emergency,  to  make  regulations 
of  his  own  independent  authority,  having  force 
of  law. 

Orabs.  Small  armed  vessels  used  on  the 
coast  of  Malabar. 

Oraee  (Lat  gratia).  In  the  language  of  the 
New  Testament,  grace  is  primarily  the  favour 
and  love  of  God  towards  any  person  :  thence  it 
comes  to  be  used  in  various  derivative  senses, 
being  put  generally  for  all  the  extraordinary 
means  and  aids  with  which  men  are  endowed 
to  bring  them  to  salvation.  The  term  is  used, 
further,  for  the  good  actions  and  dispositions 
of  men,  which  may  be  supposed  to  be  derived 
from  the  operation  of  the  grace  of  God  in  the 
first  instance.     [Pblaoiakism.] 

Gbace.  In  the  Fine  Arts,  a  quality  arising 
from  elegance  of  form  and  attitude  combined. 
A  figure  may  be  just  in  its  proportions,  its 
parts  and  members  may  be  all  perfectly  regu- 
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iated,  yet  it  mar  be  deficient  in  grace.  It 
18  Bcaioely  poenble  in  words  to  express  this 
quality,  yet  it  is  constantly  seen  in  nature ;  and 
it  is  scarcely  possible  to  contemplate  a  picture 
by  Baphael  wiUioot  feeling  its  power. 

Oimeov  IHijB  o£  In  Commercial  Law, 
certain  days  allowed  by  the  custom  of  mer- 
chants to  be  added  to  the  time  requisite  for 
presentment  of  abilL  Thus,  if  an  instrument 
drawn  in  this  country  be  payable  'a  certain 
time  after  date/  three  days  of  grace  are  added : 
a  bill  drawn  on  August  27,  payable  'two 
months  after  date,'  is  therefore  due  on  October 
30.  So  if  A  foreign  bill  be  drawn  at  one,  two, 
or  more  usanctSf  the  days  of  grace  are  added 
to  the  usance.  The  usance  between  London 
and  Paris  is  one  calendar  month :  a  bill  drawn 
in  London  on  Paris,  '  at  one  usance,'  on  Jan. 
2,  is  consequently  due  on  February  6.  The 
number  of  days  of  grace  varies  in  different 
countries.    In  France  none  are  allowed. 

Oraee  at  XealSy  Tlie  Bayinir  of.  A 
Jewish  custom  sanctioned  by  the  practice  of 
our  Lord,  and  adopted  by  the  early  Christians. 
A  custom  of  beginning  meals  by  invocations  was 
common  in  classical  antiquity.  (Livy  zzxix. 
43 ;  Quintil.  Dedam,  301.) 

Ormemm  (Lat.  Gratis).  In  Latin  Mytholo^, 
the  Graces  answer  to  the  Greek  Chabitbs  [which 


•eel. 
G] 


RACES.  InMusic,  ornamental  notes  attached 
to  principal  oum,  such  as  the  AppoooiATtTSA, 
Shakb,  &c  [which  seel. 

Chr»eloso  fltaL).  llie  buffoon;  a  favourite 
character  on  tne  Spanish  stage. 

Qraenla  (Lat.  graculus,  a  daw),  A  genus 
of  Dentirostral  Passerine  birds,  characterised  by 
a  moderately  long,  slightly  arched,  and  notched 
beak ;  nostrils  situated  anterior  to  the  base  of 
the  beak,  oblong,  open,  and  notched;  tongue 
with  a  short  apex,  often  bifid.  One  species  of 
this  genus  (Graeula  tristis,  Cuv.)  is  a  native  of 
India,  and  has  been  imported  into  the  islands 
of  Bourbon  and  Mauritius,  where  it  is  held 
in  the  highest  eetiniation  for  the  serrices  it 
peiforms  in  checking  the  increase  of  locusts. 
llie  bird  commonly  called  the  mino  grackle 
{Graeuia  reOaiosa  of  Linn&os)  is  the  type  of 
the  genus  Etuabea  of  Cuvier. 

Oradatory  (Lat  gradus).  A  term  applied 
in  Mammalogy  to  the  extremities  of  a  qua- 
druped which  are  equal,  or  nearly  so,  and 
adapted  for  ordinary  progression  on  dry  land. 
In  Ornithology,  the  pedes  gradarii  are  those 
in  which  the  whole  tibia  is  covered  with 
feathers. 

Ctaada  (Lat.  gradus,  a  step).  According  to 
the  French  meUiod  of  estimating  angles,  a 
grade  is  the  hundredth  part  of  a  right  angle : 
each  grade  is  further  divided  into  100  minutes, 
and  each  minute  into  100  seconds,  so  that 
'063730  of  a  right  angle  denotes  5  grades  37 
■rimites  and  30  second,  or  as  it  is  sometimes 
written  5*37'  30^.  Whence  may  be  deduced 
method  of  ecmrerting  grades  into  ordi- 


(Lat.  gradSor,  1  step  or  ffo).  The 
53 


GRAFTING 

inclination  given  to  a  road,  canal,  or  river.  The 

rate  of  inclination  is  expressed  in  England  by 

taking  the  foot  as  the  unity,  and  saying  that  the 

:  gradient  is  one  in  so  many  feet  as  there  may  be ; 

I  in  the  continental  style,  the  unity  is  always 

the  mitre,  and  the  gradient  is  quoted  in  sub* 

divisions  thereof.    Thus  in  Engbsh  documents 

it  is  said  that  the  gradient  would  be  1  in  100 

foet  when  the  rise,  or  inclination,  is  I  in  height 

to  100    feet   base ;   in  continental  phrase  it 

would  be  called  a  gradient  of  O'Olm.  to  I'OOm. 

Formerly  it  was  thought  necessary  to  employ 

much  easier  gradients  for  the  locomotive  thtm 

'  some  which  are  now  admitted,  an  inclination 

of  1  in  200  being  then  considered  to  be  the 

'  maximum  inclination  that  should  be  allowed, 

j  whereas  1  in  33  is  considered  quite  within  the 

i  limits  of  practice.    The  maximum  inclination 

of  mail  coach  roads  is  taken  as  1  in  30  ;  that 

of  country  roads  as  1  in  20 ;  that  of  occupation 

roads  as  1  in  8  occasionally :  the  gradients  of 

river  narigation  are  usually  considered  to  be 

from   1  in  2,000  to  1  in  1,250,  at  which  rate 

the  navigation  of  the  Hh6ne  was  for  a  long 

time  maintained  with  considerable  profit. 

Oradnale  (Lat  gradus).  An  anthem  sung 
in  the  Mass  of  the  Roman  Catholic  church  after 
the  epistle.     [Ambo.] 

Oradaate  (Lat.  gradus).  One  who  has 
taken  a  degree  in  a  college  or  university. 
[Degrbb;  Colleob;  Univbrsitt.] 

Oradaatad.  In  Ornithology,  when  the 
quill-feathers  of  the  tail  increase  in  length  by 
regular  gradations. 

Oradnatlon.  In  Practical  Astronomy,  the 
division  of  circular  arcs  into  degrees,  minutes, 
&c.  This  is  an  art  which,  though  depending 
on  the  geometrical  properties  of  the  circle,  re- 
quires for  its  successful  execution  the  appli- 
cation of  very  great  practical  skill.  For  the 
principles,  see  MascheroDi,  GiojfUtrie  du  Com' 
pas;  and  for  the  practical  part,  Troughton's 
*  Account  of  a  Method  of  Dividing  Astronomical 
and  other  Instruments,  &c.,'  in  the  Phil.  Trails. 
1809,  as  also  his  article  *  Graduation '  in  Brew- 
ster's Encydopadia, 

Oradaator.  A  contrivance  for  accelerating 
spontaneous  evaporation  by  the  exposure  (3 
large  surfaces  of  liquids  to  a  current  of  air  has 
been  termed  a  aradttator;  and  in  some  salt 
works,  where  the  brine  is  strengthened  by 
allowing  a  shower  of  it  to  trickle  over  faggots, 
the  process  is  called  graduation.  Vinegar  is 
sometimes  manufactured  in  a  kind  of  graduator, 
by  suffering  a  mixture  of  alcohol  and  water,  pre- 
viously mixed  with  some  ferment,  to  trickle 
through  a  tub  filled  with  beech  shavings, 
through  which  a  current  of  air  is  at  the  same 
time  passing. 

Orafciaf  (Fr.  p^reffe).  In  Horticulture,  the 
operation  of  affixing  a  portion  of  one  plant  to 
another  in  such  a  manner  as  that  a  vital  union 
may  take  place  between  them.  Grafting  may 
be  performed  both  with  herbaceous  and  ligneous 
plants ;  but  in  practice  it  is  chiefiy  confined  to 
the  latter,  and  more  especially  to  the  propa- 
gation of  esteemed  varieties  of  firuit-trees.    A 
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grafted  plant  consists  of  two  parts:  the  stock 
or  stem,  which  is  a  rooted  plant  fixed  in  the 
gzoond;  and  the  scion,  sometimes,  but  erro- 
neously, termed  the  grafts  which  is  a  deta<^ed 
portion  of  another  plant  to  be  afi&xed  to  it.  The 
oj^ration  of  grafting  can  only  be  performed 
within  certain  physiological  limits ;  but  these 
limits  have  not  yet  been  absolutely  determined. 

In  general,  all  the  species  of  one  genus  may 
be  grafted  on  one  another  reciprocally;  but 
this  is  not  universally  the  case,  because  the 
apple  cannot  be  grafted  on  the  pear,  at  least 
not  for  any  useful  purpose.  In  general,  it  may 
be  presumed  that  all  the  species  of  a  natural 
order,  or  at  least  of  a  tnbe,  may  be  grafted 
on  one  another ;  but  this  does  not  hold  good 
uniTersally.  The  reverse  of  this  doctrine,  how- 
ever, viz.  that  the  species  belonging  to  different 
natural  orders  cannot  be  grafted  on  one  an- 
other, holds  almost  universally  true;  and 
therefore  a  safe  practical  conclusion  is,  that 
in  choosing  a  stock,  the  nearer  in  affinity  the 
species  to  which  that  stock  belongs  is  to  the 
scion,  the  more  certain  will  be  the  success. 

Grafting  is  one  of  the  most  important 
operations  in  horticulture,  as  affording  the 
most  eligible  means  of  multiplying  and  per- 
petuating all  our  best  varieties  of  fruit-trees, 
and  many  kinds  of  trees  and  shrubs  not  so  con- 
veniently propagated  by  other  means.  Varieties 
of  fruits  are  originally  procured  by  selection 
from  plants  raised  from  seed,  but  they  can  only 
be  peipetuated  by  some  mode  which  continues 
the  individual ;  and  though  this  may  be  done 
by  cuttings  and  layers,  yet  by  far  the  most 
eligible  mode  is  by  grafting,  as  it  produces 
stronger  plants  in  a  shorter  lime  than  any  other 
methods. 

Grafting  is  performed  in  a  great  many 
different  ways ;  but  the  most  eligible  for  ordi- 
nary purposes  is  what  is  commonly  called  s^ice 
grafting^  or  whif  grafting.  In  executing  this 
mode  both  the  scion  and  the  stock  are  pared 
down  in  a  slanting  direction,  and  afterwards  ap- 
plied together,  and  made  fiist  with  strands  of  bast 
matting,  in  the  same  manner  as  two  pieces  of 
rod  are  8|^oed  together  to  form  a  whip  handle. 
To  insure  success,  it  is  essentially  necessaxy 
that  the  alburnum  or  inner  bark  of  the  scion 
^  riiould  coincide  accurately  with  the  inner  bark 

*  of  the  stock ;  because  the  vital  union  is  effected 
by  the  sap  of  the  stock  rising  up  through  the 
w6h  wood  of  the  scioo.  After  the  scion  is  tied 
to  the  stock,  the  graft  is  said  to  be  made ;  and 
it  only  remains  to  cover  the  part  tied  with  a 
mass  of  tempered  clay,  or  any  convenient  com- 
position that  will  exclude  the  air.    The  season 

•  for  performing  the  operation  is,  for  all  deciduous 
trees  and  shrubs,  the  spring,  immediately  before 
the  movement  of  the  sap.  The  spring  is  also 
the  most  favourable  season  for  ever^^reens ;  but 
the  sap  in  this  class  of  plants  being  more  in 
motion  daring  winter  than  that  of  deciduous 
plants,  grafting,  if  thought  necessary,  might  be 
performed  at  thiat  season. 

Grafting  by  approach^  or  inarching^  is  a 
mode  of  grafting  in  which,  to  make  sure  of 
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success,  the  scion  is  not  separated  from  the 
parent  plant  till  it  has  become  united  with  the 
stock,  r'or  this  purpose  the  stock  and  the  plant 
containing  the  scion  must  be  growing  clo9e 
together;  and  the  scion  b^ing  drawtl  to  one 
side,  and  made  to  approach  the  stock,  is  spliced 
to  it  by  cutting  off  a  portion  of  its  Imrk  and 
wood,  and  a  similar  portion  of  the  bark  and 
wood  of  the  stock,  applying  the  one  to  the  other 
so  that  their  alburnums  may  join,  and  then 
making  both  fast  by  matting,  and  excluding  the 
air  by  clay,  grafting  wax,  or  moss.  When  the 
scion  has  effected  a  vital  union  with  the  stock, 
its  lower  extremity  is  cut  through,  so  as  to 
separate  it  from  the  parent  plant,  and  it  now 
becomes  an  independent  grait  In  this  way 
trees  of  difficult  propagation  may  be  propagated 
with  certainty ;  while  if  any  of  the  other  modes 
of  propagation,  whether  by  cuttings  or  grafting, 
were  adopted,  a  proportion  of  the  cuttings  or 
scions  would,  in  all  probability,  be  lost. 

Crraftin^  herbaceous  jUanU  differs  in  nothing 
from  grafting  such  as  are  of  a  woody  nature, 
excepting  that  the  operation  is  performed  when 
both  stodc  and  scion  are  in  a  state  of  vigorous 
growth.  It  is  less  practised  than  the  grafting 
of  woody  plants. 

QrafHngthe  herbaceous  shoots  of  woody  ptants 
— the  greffe  herbace  of  the  French — has  been 
extensivelv  employed  in  France.  The  scions 
are  formed  of  the  points  of  growing  shoots ;  and 
the  stocks  are  also  the  points  of  growing  shoots 
cut  or  broken  over  an  inch  or  two  bmw  the 
point,  where  the  shoot  is  as  brittle  as  asparagus. 
The  operation  is  performed  in  the  cleft  manner ; 
that  is,  by  cutting  the  lower  end  of  the  scion  in 
the  form  of  a  wedge,  and  inserting  it  in  a  cleft 
or  slit  made  down  the  middle  of  the  stoc;k.  The 
finer  kinds  of  azaleas,  pines,  and  firs  are.  propa- 
gated in  this  way  in  the  French  nurseries ;  and 
thousands  of  Pintis  Larieio  have  been  so  grafted 
on  Finns  sylvestris  in  the  forest  of  Fontaine- 
bleaiL  At  Hopetoun  House,  near  Edinburj^ 
this  mode  of  grafting  has  been  successfi^ 
practised  with  Abies  Smithiana^  the  stock  being 
the  common  spruce  fir. 

Orain  (Lat.  granum).  By  a  statute  passed 
in  the  reign  of  Edward  III.  (1266),  it  was 
enacted  that  thirty-two  grains  of  wheat,  taken 
from  the  middle  of  the  ear  and  well  dried, 
should  constitute  a  pennyweight^  of  which  ' 
there  were  to  be  twenty  in  an  ounce.  The 
grain  now  in  use,  however,  is  the  7,000th  part 
of  a  pound  (avoirdupois) ;  in  other  words,  the 
70,000th  part  of  the  weight  of  an  imperial 
gallon  of  water  at  62^  Fanr.,  the  barometer 
being  at  thirty  inches.  Under  the  same  condi- 
tions, a  cubic  inch  of  water  weighs  252*458 
grains.  The  grain  is  the  unit  of  our  system 
of  weights.  [Wbiguts.]  The  French  deci- 
gramme is  about  1*5  English  crains,  the 
gramme  being  a  15*434  English  grains. 

Cta«lB  Tin.  The  purest  kind  of  tin.  The 
term  was  formerly  applied  to  the  metal  ob- 
tained from  the  rounded  pebbles  of  tin  stone, 
called  stream  tin.  The  peculiar  columnar 
fracture  which  pure  tin  exhibits  when  farokei^ 
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as.  giren  bv  heaHpg  the  ingot  till  it  becomes 
brittle,  and  then  letting  it  fall  from  a  height 
npon  a  hard  parement. 

OrmtBS  of  VarAdiae.  The  seeds  of  a 
spedes  of  Amaautm:  thej  are  acrid,  and  said 
to  be  the  malagutia  pepper  of  Africa.  They 
aro  also  called  gmnea  9J^^  &nd  are  largely 
impoirted  from  Afiiea.  Thej  are  used  to  give 
a  pnoguit  flaTOvr  to  ipizits,  beer,  and  vinegar. 
Bj  66  GeoL  m.  c.  68  no  brewer  or  dealer  in 
beer  shall  have  in  his  possession  or  nse 
grains  of  paradiae^  under  a  penalty  of  600/.  for 
each  oflBsnoe.  An  enoneoiis  notion  prevails 
that  these  seeds  are  iigurions ;  in  Africa  they 
are  esteemed  a  wholesome  spice,  and  used  by 
the  nativea  to  season  their  food. 

Q/nJlm  (Lat.  stilts).  The  Linnean  name 
of  the  order  of  long-legged  wading  birds. 

Oflttminaoes*  (Lat.  gramen,  grass).  An 
order  of  Endogenous  plants,  commonly  called 
grasses,  in  wh^h  the  parts  of  firoctification  are 
essentially  perfeet^  altnongh  they  are  in  a  very 
nnusoal  state  in  what  may  be  called  their  ac- 
cessory organs.  They  have  neither  calyx  nor 
corolla ;  but^  in  lien  it  them,  imbricated  scales, 
isaUed  paUm  and  glumes :  the  latter  of  which 
give  rise  to  the  name  glumaceous,  often  applied 
to  these  plants.  They  are  nearly  aUied  to 
sedges,  from  which  tliey  differ  in  having  the 
sheaths  of  their  leaves  slit  and  their  stems 
hoUow. 

The  Ch-aeses  are  widely  distributed  over  the 
world,  inclading  about  one  in  twenty-two  of 
all  known  plaBts,  according  to  Schotrw.  They 
are  sodal  plants,  forming  herbage  in  temperate 
<»1miMtM,  and  becoming  arborescent  in  the  tro- 
pics. Theoider  is  a  most  important  one,  but  not 
uniformly  wholesome,  for  Darnel  grass,  Lolium 
tsmulentum,  is  said  to  possess  poisonous  quali- 
ties^  which  are  attributed  also  to  the  Featuca 
quadridentata  of  Quitov  to  Bromue  purgans, 
tmiktrtiaus,  and  mollis ,  and  to  an  Indian  variety 
of  Pasvalum  sorMculatum^  Several  species 
^  Anaropogon  yield  fragrant  oils.  [Gbass 
On.]  The  bunboo,  Bammtsa  anmdinacea,  is 
one  of  the  most  usdU  grasses  in  warm  coon- 
tries;  as  also  is  the  sn^  cane,  JSaccharum 
oficinewum,  in  a  commercial  point  of  view.  The 
parmcipal  eereal  grasses  cultivated  for  food  are, 
jR^heat,  Bariey,  Oats,  Rye,  Bice,  Indian  Com, 
lOllets,  Gkrinea  Com,  and  Swamp  Rioe«  The 
grains  of  Coix  laekryma  are  used  as  beads 
under  the  name  of  Joae  tears.  Some  kinds  of 
glass,  as  the  AmmophUa  arenaria  and  Elgmus 
arenarius,  are  useful  in  binding  the  loose  sand 
of  the  seashore.  Ergot  is  the  ovary  of  rve 
attacked  by  a  fungus  called  Oidium  abortifon 
naU,  The  flinty  surface  of  the  stems  or  straw 
roMieM  many  valuable  lor  domestic  use,  as  for 
fbrmiog  ths  plat  from  which  straw  bonnets,  &c. 
fie  majiufbetured.  The  systematical  arrange- 
IMnt  of  grasses-  is  a  difficult  and  unsatisfactory 
task,  andhas  oeeopied  the  attention  of  many 
botanistn  Sinclair^a  Sortus  Grandnsus  Wo- 
kumensis  wiU,  however,  be  found  a  useful 
Meount  of  th«  rslatiTe  qualities  of  pasture 
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I      Grammar  (Gr.  ypati/uerucii,  sc.  t^jo^,  He 
grammatical  art;  from  TpcC^w,  I  write).    Thje 
I  science  which  has  for  its  object  the  laws  which 
regulate   human  language.     Language,  in  its 
widest  acceptation,  may  be  defined  to  be  the 
I  expression,  by  means  of  outward  signs,  of  what 
passes  in  the  mind.    If,  therefore,  it  is  to  ad- 
,  mit  of  rules,  or  general  laws,  it  is  plain  that 
!  we  must  seek  those  laws  either  in  the  constitu- 
tion of  the  mind  where  it  originates,  or  of  the  out- 
ward materials  of  which  it  is  composed.    These 
are  either  sounds,  visible  images  (i.e.  letters  aH  re- 
presentins  sounds),  or  gestures.  Grammar  takea- 
:  account  of  the  ^rst  two  only.    [Gbstubb  JjAS' 
OUAOB.]    The  material  of  language^  when  it  is 
•  sound,  IS  capable  of  analysLci  into  ^  definite,  num- 
ber of  simple  elements.    It  is  not  our  object  at 
'  present  to  enter  on  the  consideration  of  this 
!  part  of  language,  whether  consisting  of  sounds 
or  marks  to  designate  sound.   We  pass  on  to  its 
more  important  class  of  laws,  which  residt  from 
j  the  internal  conditions  of  the  mind ;  and  which, 
'  viewed  in  that  reference,  constitute  the  suljject- 
1  matter  of  philosophical  grammar,  properlv  so 
I  called.    An  analysis  of  our  mental  faculties 
I  must  therefore  precede  any  attempt  to  define 
the  province  and  settle  the  principles  of  gram- 
mar.    Of  the  various  divisions  of  the  human 
faculties  proposed  by  philosophers,  we  shall 
adopt,  as  best   suited  to  our  purposes,  that 
which  distinguishes  them  into  two  grand  olassea 
—the  province  of  affection,  and  that  of  percep- 
tion or  intellection.    The  discriminating  mark 
of  the  former  class,  under  which  wo  include 
alike  the  outward  senses  and  the  inner  sense 
or  emotion,  is  this,  that  the  faculties  which  it 
includes  imply  a  state  of  mind  or  consciousness, 
and  that  only.    Bv  perception  or  intellection, 
on  the  other  hand,  are  meant  those  states  of 
mind  which  refer  to  a  real  or  supposed  olQtct, 
out  of  the  mind  itself.    *  To  know '  and  '  to 
know  nothing '  are  contradictory  conceptions ; 
every    act  of  knowledge  implies  at  once  an 
object  and  a  mind  to  which  that  object  is  pre^ 
sent    Each  of  these  portions  of  the  mind  has 
its  appropriate  expression,   its  peculiar   lan- 
guage.   The  language  of  emotion  is  common 
to  men  and  animals.    It  consists,  for  the  most 
part,  of  certain  simple  sounds  or  exclamations, 
which,  if  capable  of  being  reduced  to  rules  at 
all,  must  rest  for  those  rules  on  phyaiologicsl 
considerations,  which  form  the  province  of  phi-r 
losophical  grammar.    We  must  seek  that  pro* 
vince,  consequently,  in  the  language  of  inteUi« 
gence  or  reaison.    Hatiooal  ■  discourse,  or  hu^ 
man  language,  may  be  figuratively  expressed  as 
the  outward  type  or  form^  which  thoughts,  and 
the  laws  which  reeulate  them,  impress  on  the 
material  of  sound    In  the  words  of  Plate^ 
*  reason  and  disoouise  are  one ;  only  the  form«v 
as  the  conversation  of  the  soul  with   herself 
which  ffoes  on  without  the  intervention  of 
sound,  has  obtained  among  us  the  name  of 
discourse  of  reason.'    We  do  not  deny  tha^ 
language^  in  this  limited  sense,  may  becon^s 
the  expression  of  emotion    in  ourselves,  aqd 
excite  emotion  in  others.    Both  these  objootBt 
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however,  it  can  effect  only  mediately :  the  first, 
by  conyerting,  through  reflection,  an  emotion 
into  an  obi'ect  of  oonMcionsneea ;  by  rendering 
it  intelligible  to  ourselves,  then  intelligible  to 
others:  the  second,  only  through  the  under- 
standing of  those  whom  we  address.  The  laws 
of  language  must  therefore  correspond  with 
the  laws  of  the  intellect :  if  there  is  anything 
nniyersal  and  necessary  in  the  one,  its  repre- 
sentative or  imase  must  be  found  repeated  in 
the  other.  But  uie  necessary  laws  of  thought 
are  the  object-matter  of  logic.  It  mighty  there- 
fore, seem  that  logic  and  universal  grammar 
are  convertible  terms.  Both  sciences  consider 
alike  the  foims  of  the  intellect,  and  the  right 
mode  of  eaqpressing  these  forms  in  language. 
But  they  differ  in  this,  that  logic  considers  the 
intellectual  process  primarily,  and  its  expres- 
sion in  language  omy  incidentally;  whereas 
prammar  consi£rs  the  former  only  in  so  far  as 
it  conduces  to  the  right  understanding  and  due 
regulation  of  the  latter.  Having  previously 
distinguished  philosophical  from  merely  prac- 
tical or  empirical  grammar,  we  may  now  distin- 
guish philosophic  grammar  itself  into  uni- 
Tersal  and  ptfticular.  The  first,  as  we  have 
Men,  corresponds  to  logic :  as  the  one  is  the 
science  of  those  conditions  which  must  be  pre- 
supposed in  order  to  render  thought  and  intd- 
Ugence  possible ;  so  the  other  contemplates  the 
conditions  which  are  to  render  possible  the  out' 
ward  erpression  of  thought  and  intelligence. 
The  same  relation  which  universal  grammar 
bean  to  logic,  particular  grammar,  philosophi- 
cally treated,  may  be  said  to  hold  to  the  kin- 
dled science  of  psychology.  It  considers  the 
experimental  laws  of  the  mind  with  the  same 
view  with  which  universal  grammar  contem- 
plates those  that  are  necessary.  It  takes  into 
account  the  effects  of  accidental  association, 
in  order  to  explain  the  idioms  or  peculiarities 
of  the  particular  language  before  it.  It  calcu- 
lates, so  to  speak,  the  disturbing  forces  which 
act  on  the  eeneral  law. 

In  devebping  the  prindples  of  universal 
grammar,  we  shall  consider,  in  order,  the  various 
nnds  of  words  or  parte  of  ej>eech  into  which 
language  is  ordinarily  distinguished. 

&e  first  dass  of  words  corresponds  to  the 
fiiculty  called  by  logicians  apprehension,  or 
simple  apprehension.  They  are  commonly 
named  noune^  or  nUatantives,  or  nouns  suhstan- 
iive ;  and  express  either  individuals,  as  '  John, 
Charles ;'  or  classes,  as  '  man,  animaL'  They 
are  called  substantives  because  they  express  a 
real  or  supposed  substance,  a  something  which 
is  conceived  to  stand  under,  or,  in  scholastic 
language,  to  be  the  support  of,  certain  qualities. 
These  qualities  may  in  their  turn  be  considered 
as  substances,  and  expressed  by  substantives,  as 
whiteness,  greenness.  When  considered  in  rela- 
tion to  the  substance  of  which  they  are  proper- 
ties^ they  constitute  the  second  class  of  words — 
ai^eeUves,  or  nouns  adjective.  Thus  we  say, 
*  a  white  horse,  a  dazzling  whiteness ;'  where  the 
same  conception  which  in  the  former  case  is 
T^guded  as  a  quality,  and  expressed  by  an 


a^ectiv^,   is  in  the  second  converted  into  a 
substance,  itself  the  support  of  other  properties. 

Thus  far  the  only  intellectual  power  implied 
in  language  is  that  of  forming  general  concep- 
tions. A  conception,  when  formed,  is  capable 
of  being  resolved  back  into  its  constituent  parts. 
In  the  conception  'stag'  we  find  the  property 
of  swiftness  contained.  This  attribution  of  a 
quality  to  a  substance,  is  what  logicians  call  a 
judgment;  its  expression  in  language  is  an 
affirmation,  or  propositioii.  The  sian  of  this 
attribution  is  called  the  copula :  '  I'he  etas  is 
swift.'  Every  jud^ent  which  has  regard  to 
matter  of  fact  considers  an  event  either  as  past, 
present,  or  future :  '  The  hair  was  light,  is  dark, 
will  be  grey.*  When  the  attribute  property  or 
quality  is  combined  with  the  copula  or  word 
signifying  the  affirmation  or  attribution,  a  third 
class  of  words  is  produced,  to  which  we  ^ve 
the  name  of  wrbs.  Thus  instead  of  saying, 
'  the  sun  is  bright,'  we  may  say, '  the  sun  shines,' 
where  the  latter  form  of  expression  is  equivalent 
to,  or  capable  of  being  analysed  into,  the  for- 
mer. A  verb  is  therefore  a  compound  part  of 
speech,  consisting  of  an  adjective  and  a  copula 
or  affirmation,  and  signifying  not  only  the  con- 
ception of  a  property,  but  our  perception  or 
judgment  that  such  property  does  inhere  or 
belong  to  some  substance,  or  else  that  it  has 
belonged  or  wiU  belong  to  it  The  relation 
between  property  and  substance,  expressed  in 
every  proposition,  may  be  differentiy  stated  as 
the  relation  of  part  to  whole,  of  species  to  ffenus, 
of  individual  to  species ;  distinctions  which  do 
not  concern  us  at  present^  inasmuch  as  gram- 
mar, no  less  than  logic,  has  regard  only  to  our 
mode  of  conceiving  things,  not  to  things  as 
they  are  in  themselves. 

The  three  parts  of  speech  which  we  have 
thus  analysed — the  substantive,  the  acyective, 
and  the  verb — are  called  the  primary  or  essen- 
tial  parts  of  speech.  They  are  those  without 
whicn  no  discourse  could  take  place,  no  act  of 
judgment  be  communicated;  in  other  words, 
without  which  no  sounds  could  have  mearwng. 
The  parts  of  speech  which  remain  to  be  con- 
sidered are  the  pronoun,  the  article,  the  adverb, 
the  preposition,  the  conjunction,  the  interjection. 

The  pronoun  is  so  called  from  its  being  a 
substitute  for  a  noun ;  a  compendious  contri- 
vance to  avoid  repetition,  or  needless  and  in- 
convenient specification :  as, '  John  is  tall  and 
he  is  handsome,'  which  is  equivalent  to  saying, 
'  John  is  tall  and  John  is  handsome.'  They  are 
commonly  subdivided  into  personal  or  substan- 
tive, adjective,  demonstrative,  relative,  inde- 
finite, and  interrogative  pronouns. 

Articles  are  words  joined  to  substantivei,  for 
the  purpose  of  defining  whether  the  substance 
or  conception  is  to  be  understood  in  a  general 
sense,  or  in  particular  relation  to  an  individuaL 
When  the  first  is  our  intention,  we  use  in 
English  no  article  whatever:  as,  'Man  is 
corrupt; '  by  which  we  mean  that  corruption  is 
an  attribute  of  the  senus  *  man,'  and  not  of  any 
particular  individuu  to  the  exdusion  of  others, 
if  we  used  the  artide  a  or  an,  we  should  in 
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mo6t  instances  mean  that  some  indiyidnal  or 
other  of  thespedes  was oontemplated :  ' I  saw 
4  hone.'  Wiien  we  use  the  definite  article 
ihe^  we  mean  to  specif  which  indiyidual  of 
the  spedes  we  haye  in  Tiew. 

The  adverb  deriTes  its  existence  from  the 
diffienity  of  defining  by  one  word  the  precise 
quality  of  a  paitieiilar  object  When  we  say  a 
tning  is  '  green,'  we  may  call  up  in  the  minds 
<of  our  hearers  the  image  of  a  Tery  different 
shade  of  greenness  from  that  which  we  are 
describing.  If  we  say  it  is  '  tfoy  green,'  our 
laogoage  is  more  definite.  An  adverb  may 
eonseqnentlj  be  described  as  a  tnodifying  part 
of  speech,  joined  with  adjectives  or  verbs  to 
define  more  aocnntely  the  degree  of  the  quality 
or  circumstances  of  the  action  predicated.  That 
it  is  not  an  essential  part  of  language  is  evident 
from  the  circnmstance  that  its  place  may  be 
supplied  either  by  a  termination,  as  '  greenwA/ 
for  'rather  green;'  or  by  a  periphrasis,  as 
'  he  walks  wuh  speed,'  instead  of  '  he  walks 
rapidly.' 

Prepoiitums  are  those  parts  of  speech  which 
express  relations  between  substances,  and  are 
consequently  joined  only  with  substantives ;  as, 
'/ram  the  city  to  the  country.'  We  shall  con- 
Ader  them  more  at  length  when  we  come  to  treat 
of  the  inflections  of  words. 

As  prepositions  express  objective  relations,  bo 
conjuneUoTU  may  be  said  to  represent  those  of 
A  subjective  nature;  or  those  relations  which 
we  perceive  to  exist  between  the  judgments  of 
our  own  intellect,  whether  of  mere  succession, 
of  inference^  or  the  like.  They  are  consequently 
used  to  connect  propositions  together;  as, 
*  J6tai  is  wise^  tkerffore  he  is  good ; '  *  John  is 
wise  because  he  is  good,'  &c    They  are  to  the 

SHogistie  £iculty,  or  the  faculty  which  perceives 
e  connection  and  dependence  of  simple  judg- 
ments, what  the  copula  is  to  the  faculty  which 
forms  these  judgments.  As  the  one  forms 
words  into  propositions,  so  the  other  are  neces- 
sary to  combine  propositions  into  sentences. 

The  tnterjecHon  is  the  expression  of  emotions, 
and  emotions  only.  It  is  not,  therefore,  con- 
fined to  hteman  discourse ;  and  as  it  has  nothing 
to  do  with  the  operations  of  the  intellect,  is 
incapable  of  logical  combination  with  other 
wofOiL  It  might  therefore  be  doubted  whether 
it  can  with  propriety  be  called  a  part  of  speech 
stall. 

We  hare  said  that  the  last-mentioned  '  parts 
of  epeech '  were  not  necessary  constituents  of 
language.  We  so  fax  qualify  that  assertion,  in 
icgud  to  prepositions  in  pellicular,  as  to  admit 
that  they  are  the  expressions  and  modes  of 
conception  which  the  human  understanding 
unavoidably  forms.  Whether,  in  technical 
language,  the  necessity  be  a  formal  or  a 
material  ntceaaitj,  we  forbear  to  discuss  at 
large;  since  it  is  a  subject  on  which  logicians 
lie  not  agned.  We  ourselves  are  inclined,  with 
Ifafft  to  think  it  formal.  We  conceive  the 
idstions  of  omse  and  effect,  of  time  and  place, 
of  action  and  passion,  to  be  as  much  pure 
<dut  of  tba  nnoezBtandin^  and  as  independent 
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j  for  their  form  on  experience,  as  those  of  pari 
,  and  whole,  substance  and  attribute,  which  we 
i  have  seen  to  constitute  the  necessity  for  the 
primary  parts  of  speech.    They  differ,  however, 
I  in  this,  that  the  latter  must  enter  into  every 
proposition  to  render  it  a  proposition  at  all ; 
while  those  which  we  are  now  considering  may 
or  may  not»  according  to  the  matter  in  hand.  In 
all  languages  they  are  expressed  more  or  less 
perfectlv.  In  our  own,  and  in  the  other  branches 
of  the  Teutonic  stock,  this  expression  is  effected 
in  two  wavs.    Either  the  relation  intended  to 
be  implied  is  expressed  by  an  affix  or  prefix  to 
the  radical  or  abstract  portion  of  the  word 
itself;  or  the  relation  is  regarded  as  abstracted 
from  all  particular  objects  between  which  it 
might  be  conceived  to  subsist,  and,  so  abstrac- 
ted, is  embodied  in  a  distinct  word  or  particle. 
Thus  what  the  Latins  expressed  by  the  termi- 
nation 0  or  t,  as  '  domino,'  'nubi,'  is  represented 
in  English  by  the  prepositions  *  to '  or  *  for.' 
Generally  speaking,  the  earlier  a  language,  the 
richer  it  is  found  to  be  in  terminations ;  which, 
as  the  £fteulty  of  abstraction  becomes  habitual, 
are  commonly  abridged  in  number,  and  replaced 
by  particles.     A  word  which  admits  a  variety 
of  such  modifications  is  said  to  be  declinable. 
The  only  declinable  or  inflected  parts  of  speech 
are  the  substantive  and  the  verb,  and  in  some 
languages  the  adjective  and  participle,  with  the 
representative  parts  of  speech,  the  pronoun  and 
article.     The  reason  of  this  is  sufficiently  ob- 
vious.   It  is  between  supposed  substances  that 
the  relations  of  cause  and  effect  and  those  of 
place  are  conceived  to  exist ;  while  the  relations 
of  ti?ne  pertain  to  action  and  passion,  or  those 
changes  in  the  state  of  substances  which  are 
expressed  in  language  by  verbs.  The  declension 
of  adjectives  is  an  anomaly  in  language.    It 
probably  results  from  the  facility  with  which 
we  convert  in  our  thouehts  a  quality  or  attribute 
into  a  substance :  unless  it  is  to  be  accounted 
for  by  what  grammarians  call  *  attraction ; '  a 
supposed  influence  which  the  inflexion  of  a  word 
exerts  over  those  immediately  in  contact  with 
ity  and  which  is  owing  partly  perhaps  to  the 
desire  of  euphony,  and  partly  to  a  confusion  of 
thought^  the  effect  of  association.    The  sum 
total  of  the  modifications  which  the  words  of  a 
language  admit  constitute  what  is  called  the 
accidence    of    that   language.      The    circum- 
stances under  which  such  modifications  or  in- 
fiexions  take  place  are  the  subject-matter  of 
that  part  of  grammar  which  is  named  syntax. 
These  inflexions  are,  in  nouns^  case,  number, 
and  gender ;  in  verbs,  tense^  mood,  person,  and, 
in  most  languages,  number. 

The  cases  of  nouns  are  the  expression  of  the 
relations  of  substances.  In  I^atin  there  are, 
besides  the  nominative,  or  absolute  form  of  a 
conception,  and  the  vocative,  used  in  addressing 
or  calling  to  another  person  (a  compound  of  a 
noun  and  an  interjection),  four  cases  properly 
so  called;  the  genitive,  the  dative,  the  accusa- 
tive, and  the  ablative.  Of  these  the  English 
language  retains  in  its  nouns  one  only,  the 
genitive ;  in  its  pronouns  two,  the  genitive  and 
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aocuBfttiTe.  All  other  cases  it  replaces  by  pre- 
positions. 

The  genitive  case  expresses  the  relation  of 
property.  A  single  conception  is  capable  of 
oeing  analysed  into  a  number  of  constituent 
parts,  which  are  either  necessary  to  the  whole 
conception,  or  bound  up  with  it  by  association 
more  or  less  habitual  We  represent  this  pro- 
cess in  language  by  some  change  either  in  the 
''  word  whidi  signifies  the  property^  or  in  that 
,  which  denotes  the  containing  substance.  The 
'  last  is  the  case  in  most  European  languages. 
i  Thus,  we  speak  in  Latin  of  color  equi,  the 
colour  of  a  horse  \  philosophia  Soeratis,  the 
philosophy  of  Socrates.  For  the  controversy 
respecting  the  genitiTO  case  in  Enslish,  see  the 
Inquiry  into  the  Character  and  Origin  qf  the 
Possessive  Augmentf  by  Seijeant  Manning. 

The  dative  case  implies  participation  in  the 
effect  of  an  action,  expressed  in  English  by  the 
preposition  *to*  or  *ror.'  'Dedi  ei,*  *I  gave 
It  to  him ;  *  where  the  effect  of  my  act  of  giving 
is  shared  only  by  another. 

The  accusative  is  used  where  the  effect  of  an 
action  is  conceived  as  passing  over  entire  to 
another  substance:  'Laceravi  librum,'  '/  tore 
the  book ;  *  where  the  whole  of  the  immediate 
effect  is  conceived  as  confined  to  the  book 
which  I  tear.  It  is  also  called  the  objective 
ease. 

The  ablative  case,  if  we  regard  its  etymology 
only,  we  should  define  to  be  that  which  ex- 
presses loss  or  privation.  In  this  sense  it  ought 
to  be  considered  as  a  modification  of  the  dative, 
or  the  case  which  expresses  the  incidental  or 
participated  effects  of  an  action;  and  we  ac- 
cordingly find  that  in  Latin  the  English  pre- 
position '  from  *  is  frequently  expres^  by  the 
dative.  There  is,  however,  a  kind  of  relation 
which  no  other  case  serves  precisely  to  convey, 
that  of  outward  proximity,  which  is  expressed 
in  English  by  such  prepositions  as  at^  near,  by, 
upon,  and  in  Latin  by  the  ablative  case,  which 
consequently  is  not  so  useless  or  superfluous 
a  form  as  some  grammarians  have  considered 
it  to  be.  It  must^  however,  be  remembered 
that  this  system  of  eases  is  in  some  measure  the 
arbitrary  work  of  Qreek  and  Latin  grammarians, 
and  that  great  confiision  and  difficulty  has  been 
caused  by  treating  as  a  single  case  what  are 
really  several  cases,  although  alike  in  form. 
(XiOCATrvB  Cash.] 

Besides  the  inflexion  of  case,  nouns  adndt, 
in  most  languages,  those  of  number  and  gender. 
The  latter  is  a  mere  generalisation  from  ex- 
perience ;  and  though  it  may  be  convenient  to 
have  a  termination  to  designate  it,  it  is  not 
necessary,  as  is  .apparent  from  our  own  lan- 
guage, which  expresses  this  distinction  only  in 
its  pronouns,  and  in  some  few  of  its  sub- 
stantives. Our  conceptions  of  nxmibcr  are 
doubtless  conditions  of  our  mental  constitution. 
They  may  be  generalised  under  the  forms  of 
unity  simple,  unity  comprehensive,  and  plurality. 
Unity,  whether  regarded  simply  or  as  an  aggre- 

Ste,  is  expressed  by  the  singular  number, 
uiy  languages,  besides  singular  and  plural, 
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have  a  form  to  denote  duality,  or  two  things 
together',  a  &ct which,  probably,  is  owing  to 
the  duality  of  the  parts  of  the  human  body,  as 
the  hands,  feet,  &c. 

We  proceed  to  consider  the  different  kinds 
of  verbs,  and  their  modifications.  Verbs  are 
divided  into  transitive,  intransitive,  and  passive. 
They  admit  necessarily  of  time  and  mood; 
accidentally  and  by  usage,  ot person  and  number, 

A  property,  takine  the  word  in  the  most 
general  sense  of  which  it  is  capable,  may  be 
conceived  either  as  a  state,  a  process,  or  as  a 
power  in  action.  To  the  first  two  correspond 
the  verbs  commonly  called  intransitive,  or 
neuter,  as  *  I  rest,*  *I  grow,*  *  I  fell*  When  a 
power  is  in  action,  we  measure  it  by  its  efi^scts 
on  some  substance ;  we  conceive  the  action  as 
passing  on  to  another  object,  as  'the  clouds 
bring  rain.*  The  verb  which  expresses  this 
transition  is  called  the  verb  active  or  tramsitive. 
But  not  only  are  we  able  to  conceive  an  object 
exerting  power;  we  may  also  consider  it  as 
susceptible  of  infiuence  or  change  from  the 
action  of  another  object  This  is  expressed  by 
the  verb  passive,  as  *  the  dog  vxis  beaten.^  Many 
other  modifications  of  action  and  change  have 
their  appropriate  forms  in  different  languages. 
Such  are  the  verb  middle  or  refiex  in  Greek,  the 
verbs  frequentative  and  desiderative  in  Ghreek 
and  Latin.  These,  however,  are  matters  of 
idiom,  not  of  universal  necessity. 

Equally  extensive  with  the  conceptions  of 
cause  and  effect  is  that  of  time,  as  the  universal 
condition  of  all  change  in  nature.  The  vrords 
which  signify  the  one  must  therefore  be  capable 
of  expressing  the  other.  Hence  the  necessity 
for  tenses  in  verbs,  or  the  inflexions  which  de- 
termine the  time  of  the  action,  as  present,  past, 
or  future.  We  may  fiirther  abstract  an  action 
from  its  relation  to  time  altogether ;  and  this 
abstraction  is  in  some  languages,  as  in  the 
Greek,  represented  by  a  form  appropriate  to  the 
pmrpose,  called  the  aorist,     [Aobist.] 

The  modifications  of  verbs  which  we  have 
been  considering  concern  change  or  action  ob- 
jectively, or  in  relation  to  the  substances  which 
they  are  supposed  to  afiect  Our  judgments 
themselves  are  also  liable  to  certain  modifi- 
cations, which,  as  regarding  only  the  way  in 
which  we  conceive  of  events,  may  be  said  to 
constitute  the  subjunctive  conditions  of  verbs. 
Our  knowledge  of  an  occurrence  may  be  either 
certain  or  uncertain ;  and  uncertain  either  ab- 
solutely, or  only  under  particular  suppositions. 
When  we  simply  express  our  judgment  that 
a  thing  is,  has  been,  or  will  be,  in  such  and 
such  a  state,  we  are  said  to  speak  indicatively, 
or  in  the  indicative  mood.  When  we  consider 
a  thing  as  possible  merely,  we  use  the  potential 
mood,  denoted  in  English  l)y  the  auxiliary 
verbs  *  may  *  or  *  might.*  When  we  speak  of  it 
as  dependent  for  its  occurrence  on  certain  con- 
ditions, or  in  case  of  its  occurrence  as  connected 
with  certain  probable  or  inevitable  conse- 
quences, we  use  the  conjunctive  mood :  '  I  voovld 
go,  if  he  woiuld  let  me.'  Different  languages 
express  these  modifications  of  judgment  mor« 


QBAMMAR 

cor  Im  pexfectlj ;  noni^  perh^M^  with  dbtolate 


Two  other  inod«l  tatmB  still  remain  to  be 
CQDflidend.    They  have  been  called  by  gram-  i 
Tnarians  the  itiysaniiive  and  optative  moods,  as 
eoonrcying  the  ezpreflfiion  of  a  oommaod  or  a , 
wish.    I^ey  may  be  included  under  the  general ; 
tenn  of  desiderative^  and  implv  at  once  the .' 
eomaeption  of  an  erent  and  our  desire  that  that ' 
erent  shoold  take  place.     They  may  therefore 
be  regaided  as  forming  the  connecting  link , 
between  rerbs  and  inteirjedions ;  between  the 
words  which  beloDg  to  the  perceptive  and  those 
whidi  pertain  to  iSb  emotiTe  part  of  our  nature. 

What  is  commonly  named  the  infinitive  mood 
jDMj  be  considered  as  the  point  of  transition 
from  a  verb  to  a  substantiTe.  It  is,  so  to  speak, 
a  MubatatUised  attrHnUe,  and  is  used  as  the 
sulgect  of  a  proposition  as  correctly  as  substan- 
tires  themstuTee :  e,g.  *  To  die  ia  gain«' 

The  participle  is  usually  ranked  as  a  separate 
part  of  speeoL  It  may  be  said  to  hold  the 
same  intermediate  place  between  a  Terb  and  an 
a^jectiTe,  as  the  infinitiTe  holds  between  a  verb 
and  a  suhstantiTe.  It  possesses  all  the  pro- 
perties of  the  Terb,  save  affirmation ;  that  is  to 
say,  to  the  properties  of  the  adjective  it  adds 
thepower  of  denoting  time. 

Tke  attribution  to  verbs  of  number  and 
person  is  logically  as  anomalous  as  it  is  to 
assign  gender  and  number  to  adjectives.  Most 
languages  fidl  into  this  error,  which  is,  however, 
susceptible  of  a  very  easy  historical  solution. 
It  arose,  doubtless,  from  the  original  custom  of 
annexing  the  pronoun  to  the  termination  of  the 
verb,  and  continuing  the  use  of  the  inflection 
after  its  import  had  been  forgotten,  and  when 
the  pronoun  haid  been  formed  into  an  indepen- 
dent part  of  speech. 

Gbaiocab,  Coxpab^titb. — Although  lan- 
goagee  can  be  classified  only  according  to  the 
fhawicter  of  their  grammatiod  forms,  yet  the 
princndea  by  which  these  forms  are  developed 
run  tnrough  all  languages,  in  so  frr  as  they 
may  be  said  to  possess  any  grammatical  sys- 
tem at  alL  Differences  of  grammar  mark  off 
the  fismilies  of  human  speech  by  barriers 
which  axe  never  overpassed.  A  language 
nay  bonrov  from  the  vocabulary  of  another 
Isngnage^  until,  like  the  Araucan  of  America, 
it  has  more  foreign  than  native  words  in  its 
didjonaiy;  but  its  grammar  never  changes. 
There  can  be  no  su(£  thing  as  a  mixed  lan- 
guage, if  by  this  term  we  refer  to  its  grammar, 
sad  not  merely  to  the  words  which  it  has  moulded 
into  its  own  sh^e.  But  vast  though  the  dif- 
ferences ai  grammatica]  forms  may  be  between 
one  language  and  another,  the  same  process  of 
fivmation  may  be  discerned  in  systems  at  first 
Bgkt  utterly  opposed  to  each  other.  Thus  the 
taniaatioD  'inff*  in  auch  phrases  as  /  am^oing, 
iijaored  to  belong,  not  to  the  present  participle, 
W  to  the  JocatiTo  case  of  a  verbal  substantive. 
Dis  same  rrsnlt  ia  obtained  by  examining  ^e 
aKiUed  pivsent  participles  in  French,  which 
At  French  Academy  deoeed  in  1679  should 
«>  longer  be  declined.     This  decree,  in  fact, 
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nierely  affirmed  that  such  words  were  not  psr- 
ticiples  at  all,  but  the  oblique  case  of  a  verbal 
noun.  The  Bengali  exhibits  the  same  process, 
the  so-called  infinitive  being  formed  by  *te, 
which  is  also  the  termination  of  the  locative 
singular ;  and  hence  karitechi,  /  am  doing^ 
answers  exactly  to  the  old  English  idiom,  /  am 
on  doing.  Liuiguagcs  not  belonging  to  the 
Ai^an  family  show  the  operation  of  the  same 
principle.  I n  the  Basque,  the  locative  is  formed 
by  the  suffix  an.  This  suffix  appears  again  in 
the  present  indicative,  so  that  erorten  nis,  I  fail, 
is  literally,  'I  am  a-fiiUing,  or  in  the  act  of 
falling.'  [FiTTUBB  Tbnsb.J  Other  instances  of 
the  same  kind  may  be  found  in  Professor  Max 
Miiller's  Lectures  on  Language,  second  seriosi,  p. 
30,  &C. ;  the  conclusion  forced  upon  us  by  all 
being  that  though  the  materials  are  different, 
the  system  is  throughout  the  same.  The  dis- 
position of  these  materials  furnishes  the  real 
criteria  of  classification,  which  will  be  examined 
more  at  length  in  the  article  Lanouagb.  The 
reduction  of  languages  into  families  and  groups 
by  the  analysis  of  their  system  of  construction 
is  the  office  of  comparative  grammar. 

Orammarian*  LiteraBy,  one  versed  in 
grammar ;  but  the  term  was  used  by  the  classic 
ancients  as  a  title  of  honourable  distinction  for 
all  who  were  considered  learned  in  any  art  or 
fiiculty  whatever.  (yo8sius*s  work  on  Ghummar.) 

Orammattf .  The  name  originally  given 
by  Haiiy  to  the  mineral  usually  called  Actinolite 
or  AmphiboU. 

Oramnie.  [Qbah.]  The  French  unit  of 
weight  s  15*482  English  grains.     [ Wbiohts.] 

Onumiiite.  A  mineralogical  synonym  of 
the  variety  of  bisilicate  of  lime,  commonly  called 
Tabular  spar  or  WoUastonite. 

Orampua  (a  catachrestic  form  of  the  Fr. 
grand  poiseon,  large  fish).  The  Delphinus 
orca,  or  thresher,  a  large  species  of  Arctic 
dolphin,  which  is  frequently  found  on  our 
northern  coasts. 

[Gbbnade.] 


Orand  Tory.     [Jurt.T 

Orand  Berjeanty.    rFauDAi.  System.] 

Ilraiidae  (Span,  ^nde  de  Espana).  The 
highest  title  of  Spanish  nobilif^.  The  collec- 
tive body  of  the  higher  nobihty  in  Spain  is 
termed  la  grandesa.  They  were  originally  th» 
same  with  the  ricos  homhres.  Grandees  bear 
different  title»— duke,  marquis,  &c. ;  but  there 
is  no  essential  difference  of  rank  between 
these  titles:  all  are  equal  among  themselves. 
Grandeeships  descend  through  females,  and 
thus  become  accumulated  in  families. 

Onuiffa  (Fr.;  ItaL  grangia,  from  Lat  gra- 
num).  A  fjBirmyard  or  &rmery,  which  consists 
of  a  farmhouse  and  a  court  of  offices  for  the 
different  animals  aud  implements  used  in  farm- 
ing, and  also  of  bams,  feeding  houses,  poultry 
houses,  &C.     [Fasmbby.] 

Uranite  (Ital.  granito,  as  formed  ot  grains). 
The  name  popularly  given  to  a  largo  group  of 
rocks  consisting  of  crystals,  generalfy  of  feLroar 
and  mica  or  some  alhed  minerals,  embedded  in 
quartz.    Crystals  of  quartz,  mica,  hornblende, 
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er  talc  embedded  in  felspar  would  have  the 
flame  general  name. 

Oreat  confusion  has  arisen  in  geology  from 
the  indefinite  use  of  this  term.  Rocks  of  dif- 
ferent ages,  in  different  geological  positions, 
have  been  considered  identicu;  and  all  the 
older  crystalline  rocks,  besides  some  of  the 
newer  ones,  have  often  been  described  under 
the  same  name. 

It  has  been  a  question  whether  granite  is 
ctrictly  an  eruptive  rock  that  has  once  existed 
in  a  fluid  state.  There  appear  to  be  many 
cases  in  which  this  is  proved  by  experiment 
and  observation.  On  the  whole  it  seems  pro- 
bable that  it  is  a  rock,  formed  at  great  depth 
and  under  enormous  pressure,  consisting  of 
many  ingredients,  and  sometimes  even  contain- 
ing water ;  and  that  it  has  often  been  pressed 
into  veins  and  narrow  fissures,  where  it  has 
crystallised. 

Most  granites  are  hard,  compact,  end  du- 
rable, and  often  mark  the  central  axis  of  a  moun- 
tain chain.  There  are,  however,  some  varieties, 
which  decay  with  comparative  rapidity;  De  Luc 
talks  of  the  friable  granite  of  the  Harz,  and 
daussure  describes  the  mouldering  down  of  that 
of  the  Alps.  The  waters  of  the  Arve  are  ren- 
dered turbid  by  the  pulverulent  felspar  that, 
comes  from  the  Aiguilles  de  Chamouny  and 
other  points  that  border  the  Mer  de  Glace. 
The  road  across  Dartmoor  from  Ashburton  to 
Chagford  traverses,  in  one  place,  such  loosely 
compacted  granite  as  to  resemble  a  bed  of 
gravel.  The  granite  of  the  Caiglaise  mine, 
near  St.  Austel,  is  so  soft  and  pulverulent,  that 
the  excavation  might  almost  be  taken  for  a 
chalk  pit ;  and  near  that  mine  there  arc  im- 
mense quantities  of  white  porcelain  earth,  or 
kaolin^  of  similar  origin,  due  to  the  perishable 
nature  of  the  felspar,  which,  giving  way,  suffers 
the  grains  of  quartz  and  mica  to  fall  out. 
Chemical  analvsis  points  to  the  loss  of  the 
alkali  of  the  fdspar  as  the  cause  of  this  extreme 
proneness  of  some  kinds  of  granite  to  decay. 
Independent,  however,  of  chemical  composition, 
the  mechanical  texture  influences  their  relative 
durabilities.  When  the  arrangement  of  granite 
resembles  that  prevalent  in  the  greater  part  of 
Cornwall,  water  gradually  penetrating  between 
the  blocks  and  into  the  natural  joints  of  the 
«tone  freezes  there,  and  thus  slowly  removes 
the  granite  into  gravel.  The  more  solid  texture 
of  other  varieties  of  granite  prevents  the  decay 
Teferable  to  that  powerful  cause. 

Under  the  term  granitic  formation  are  some- 
times included  not  merely  granite  properly  so 
called  (which  is  a  crystalline  aggregate  of 
quartz,  felspar,  and  mica),  but  the  other  rocks 
into  which  it  merges,  either  from  the  predomi- 
nance of  one  or  other  of  its  ingredients,  from 
the  loss  of  one  or  other  of  them,  or  from  the 
occasional  addition  of  some  new  mineral.  These 
will  be  described  in  various  articles,  each  under 
the  name  most  generally  given  to  it. 

The  largest  granite  tract  of  England  is  that 
of  Devon  and  Cornwall,  where  its  sides  are 
covered  by  slate^  but  where  it  rises  in  seversl 
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places  to  tne  surface ;  it  also  forms  the  rocky 
promontory  of  the  Land's  End.  Dartmoor 
forms  a  large  mountain  tract  of  nearly  80,000 
acres  in  extent,  strewed  with  boulaers  and 
fragments,  which  appear  to  set  cultivation  at 
deflance.  The  highest  point  of  this  district^ 
near  Okehampton,  is  2,070  feet 

Oranite  is  widely  spread,  and  many  large 
tracts  are  entirely  made  up  of  it.  Where  it 
decomposes  readily,  it  passes  into  a  good  soil, 
not  naturally  rich,  but  capable  of  becoming  so 
by  the  addition  of  organic  matter.  In  other 
places  it  rises  into  lofty  and  picturesque  peaks 
of  mountain,  forming  the  most  magnificent 
scenery  in  the  world. 

dranlworae  (Lat  granum,  a  grain ;  voro, 
I  eat).  The  name  given  by  Temminck  to  an 
order  of  birds,  including  the  Insessorial  spedee 
which  feed  on  grains :  other  animals  with  a 
similar  diet  are  termed  granivorous. 

Otmnt  (perhaps  another  form  of  tDarrant^ 
guarantee,  &c. :  Mr.  Wedgwood,  Eng.Etym.  s.  v. 
connects  the  word  with  I^t.  grattu  and  creden" 
tia).  In  Law,  a  mode  of  conveyance  by  deed, 
now  the  common  method  of  transferring  land, 
and  all  other  descriptions  of  real  property  of 
freehold  tenure  (stat.  8  &  9  Vict.  c.  106). 

Orannlatlon.  The  method  of  dividing 
substances  into  grains  or  drops.  With  the 
metals  it  is  usually  effected  by  pouring  the 
melted  metal  into  water ;  if  fine  divinon  is  re- 
quired, it  must  pass  through  a  perforated  ladle 
or  sieve ;  and  in  order  to  obtain  spherical  par- 
ticles, it  must  fall  from  such  a  height  as  to  be* 
come  solid  before  it  meets  with  the  water;  hence 
the  height  of  the  towers  in  which  shot  is  made. 
Another  form  of  granulation  is  that  practised 
upon  certain  pasty  substances,  as  seen  in  the 
glohults  of  the  homceopathists,  and  in  some 
effervescent  remedies  which  in  consequence  of 
their  granulated  form  are  more  slowly  acted 
upon  by  water  than  when  in  fine  powder,  and 
■o  the  effervescence  is  rendered  more  graduaL 

Ctarannlatloas.  This  term  is  applied  to 
the  little  granular  formations  which  arise  in 
sores  that  are  healing,  and  by  which  the  de- 
stroyed parts  are  filled  up  and  the  edges 
brought  together.  When  healthy,  they  are  of 
a  red  colour,  not  exuberant ;  when  unhealthy, 
they  are  pallid,  and  become  soft,  spongy,  and 
irr^;ular. 

Orape  (ItaLgrappo,  as  growing  in  bunches  or 
handfuls).  The  fruit  of  the  Vine,  Vitis  vinifera. 
Grapes  are  useful  not  only  in  the  fresh  state 
as  one  of  the  foremost  of  dessert  fruits,  and  in 
the  dried  state  as  raisins  [Cubbamt],  but  as 
furnishing  the  material  for  the  manufacture  of 
wine.     [WiNH.] 

Orape  Bisease.  [OiDnnn.] 
^  Orape  Sliot.  In  Artillery,  grape  shot  con- 
sists of  a  number  of  cast-iron  balls,  arranged 
in  three  tiers  by  means  of  circular  plates,  the 
whole  secured  by  a  pin  which  passes  through 
the  centre.  The  number  of  shot  in  each  tier 
varies  from  three  to  five.  It  is  very  destruc- 
tive up  to  300  yards,  and  effective  up  to  600 
yards,  but  not  farther. 
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or  Beztrostf  (0«HxaO«). 
ThU  modification  of  sugar  abounds  in  grapes, 
figs,  plams,  and  other  frnits :  it  is  aUo  the 
r»nlt  of  the  action  of  diastaUt  and  of  dilate 
acids  upon  starch.  In  good  seasons  the 
expressed  juice  of  grapes  yields  from  thirty  to 
forty  per  cent,  of  solid  matter,  the  greater  part 
of  which  is  this  kind  of  sugar.  When  obtained 
from  fruits,  it  is  generally  accompanied  by 
more  or  less  of  a  sugar,  called  Lerulose,  and 
the  mizUire  of  the  tvo  is  called  Fruit'Sugar 
or  Fructwe.  Both  these  sugars  belong  to  the 
class  known  as  Glucoses.  The  conversion  of 
starch  into  this  kind  of  sugar  is  a  process  ex- 
tensively carried  oc  as  a  commercial  manu- 
fsetnre.  Potato-starch  and  sago  are  principally 
wed:  they  are  saocharised  by  the  action  of 
dilute  sulfuric  add  (10  parts  of  acid  to  1,000 
of  water  and  600  of  starch).  The  dilute  acid 
is  heated  by  steam,  and  the  starch,  previously 
nixed  with  water  of  a  temperature  between 
112<>  and  \ZQ9,  is  suffered  gradually  to  dribble 
in  under  ecmstant  stirring ;  in  about  two  houn 
and  a  half  the  whole  of  the  starch  is  added,  and 
in  ham  fiifkeen  to  twenly-five  minutes  afterwards 
the  saoeharification  is  complete ;  the  steam  is 
then  shut  a£^  and  the  liquor  transferred  to  an- 
other rat,  in  which  the  acid  is  saturated  with 
dialk.  When  the  sulphate  of  limehas  subsided, 
fhe  dear  liquid  is  drawn  off  and  evaporated  to 
the  ^leeifie  gravity  of  about  1  *26.  The  resulting 
syrup  is  then  left  to  deposit  the  sulphate  of 
lune  sraazated  during  evaporation,  and  after- 
wards drawn  off  perfectly  clear.  In  this  state 
it  may  be  used  as  a  source  of  alcohol,  or  for 
sweetening  coloured  liquon;  but  it  requires, 
for  some  purposes,  to  be  deprived  of  colour, 
which  is  done  by  filtering  it  through  animnl 
diarcoaL  When  required  in  its  solid  state,  the 
sjiup  is  evaporated  in  a  steam  vat  till  of  a 
^eofie  gravitv  of  about  1*4,  and  then  poured 
into  coolera,  where  it  concretes. 

Oluooee  dififen  from  sucrose,  or  cane-sugar, 
in  being  less  soluble  in  water,  and  more  soluble 
in  alooht^  so  that  the  two  may  be  to  some 
extent  separated  by  the  action  of  alcohoL  The 
nreetening  power  of  glucose  is  also  greatly  in- 
ferior to  thiat  of  sucrose,  2  parts  of  the  latter 
being  in  Uiis  respect  equivalent  to  about  6 
of  the  former.  Sucrose  easilv  cryetallises  in 
prisms,  but  glucose  forms  tubercular  concre- 
tions, or  fibrous  adcular  groups.  Both  these 
fugars  form  definite  crystallisablo  compounds 
vith  chloride  of  sodium. 

Orapliie  Aeid.  A  yellow  crystalline  body, 
remltinf  from  the  continued  action  of  sulphuric 
and  and  chlorate  of  potassium  on  graphite. 

Clmyliie  Ck»ld«  Chrapliio  Tellurlmn 
(Gr.  ypi^f  I  writsY  Mineralogical  sjmonyms 
ffst  Sylranite,  having  reference  to  the  parti- 
nlsr  appearance  produced  by  the  aggregation 
of  the  capillary  crystals,  which  ara  frequently 
ttrsnged  in  rows   more  or  less  like  graphic 

deiin^iOTS. 

flfHrtitfg,  This  variety  of  carbon,  under 
tks  same  fi  Black  Lead  and  Ftumhago^  is  used  in 
thtaiBidketiixe  of  pencils,  for  wluch  purpose 
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it  was  chiefly  obtained  from  the  mine  of  Bor- 
rodale,  at  the  west  end  of  Derwent  Lake  in 
Cumberland,  where  it  was  first  wrought  during 
the  reign  of  Elizabeth ;  but  this  locality  is  now 
worked  out.  It  has  lately  been  found  in 
enormous  masses  in  North-eastern  Siberia.  In 
a  less  pure  state,  it  is  found  in  Germany,. 
France,  India,  Ceylon,  and  North  and  South 
America.  It  is  formed  artificially  in  the 
manufacture  of  cast  iron,  and  is  then  known 
as  *  kish.*  It  is  of  an  iron-grey  colour,  metallic 
lustre,  and  soft  and  grea^  to  the  touch,  producing 
a  leaden  mark  on  paper.  IXs  specific  gravity  varies 
from  1'9  to  2*5 :  it  occasionally  occun  crystal- 
lised in  hexagonal  plates;  it  conducts  electricity^ 
and  for  this  purpose  is  much  used  in  the  elec- 
trotype process.  It  is  infusible,  veiy  difficult  of 
combustion,  and  when  mixed  with  fire-clay  is  a 
useful  ingredient  in  the  manufacture  of  cruci- 
bles and  melting-pots  intended  to  withstand 
high  temperatures.  It  undergoes  no  change  in 
air,  and  is  used  to  cover  articles  of  iron  to 
prevent  rust,  and  also  for  lubricating  machi- 
nery. When  burnt  in  a  stream  of  oxygen  gas,  it 
leaves  a  residue  of  yellow  ash,  compo^  chi^v 
of  oxide  of  iron,  with  silica  and  titanic  acia, 
but  varying  in  quantity  in  different  specimens. 
In  good  plumbago,  the  carbon  amounts  to  96 
per  cent.  The  oxide  of  iron  is  an  incidental 
ingredient,  and  is  not  in  chemical  combination 
with  carbon.  Brockedon  found  that  the  dust  of 
plumbago  might  be  forced,  under  great  pressure 
(like  spongy  platinum),  into  a  coherent  mass^ 
which  might  be  cut  and  applied  to  the  same 
uses  as  the  native  substance ;  and  Brodie  has 
patented  a  process  for  the  purification  of  ordi- 
nary graphite.  Some  kinds  of  cast  iron,  after 
lon^  immenion  in  sea-water,  leave  a  substance 
which  has  some  of  the  characters  of  graphite; 

Orapliotype.  A  recently  discovered  mode 
of  producing  engravings  for  working  as  wood- 
cuts by  letterpress,  the  principal  value  of  which 
is  that  it  needs  no  engraver  to  interpret  the 
work  of  the  artist.  It  is  said  that  the  cost  of 
graphotypes  is  about  one-tenth  that  of  wood 
engravings.  The  process  is  thus  described: 
A  layer  of  prepared  chalk  is  compressed  by 
hydraulic  pressure  upon  a  plate  until  the  sur- 
face of  the  chalk  is  as  smooth  as  a  sheet  of 
paper.  The  artist  draws  on  this  surfiice  with 
an  ink  which  has  the  proper^  of  making  the 
chalk  which  it  touches  harder  than  the  re- 
maining surface.  A  soft  brush  or  a  piece  of 
velvet  is  now  rubbed  over  the  plate,  from  which 
it  removes  part  of  the  untouched  chsdk,  leaving 
the  inky  portion  in  relief.  When  these  lines- 
are  considered  deep  enough,  the  whole  plate 
is  saturated  with  a  chemical  solution,  which 
hardens  the  chalk.  From  this,  impressions 
may  be  taken  direct,  or  stereotypes  or  electro- 
types may  be  obtained  as  soon  as  the  stone  is 
diy.  Some  graphotjipes  are  said  to  rival  in 
beauty  and  delicacy  the  best  engravings. 

OrapneL  A  small  anchor  of  several  daws, 
used  in  mooring  boats  and  small  craft:  also 
employed  in  close  action  between  ships  for  the 
purpose  of  seizing  the  rigging  of  the  ulversaxy*. 
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araptolltia«»    (Gt.  ypA^,  I  write,  and 
\i9os,  atone).    These  fossil  bodies,  which  hare 
been  found  throughout  the  Silurian  deposits, 
have  been  placed  proTisionally  in  the  class 
Polypi,    The  axis  of  the  polypaiy  is  sometimes  ' 
fitraighty  sometimes  spind,  and  serrated  either^ 
on  one  or  two  sides.   They  occnr  in  argillaceous  I 
strata,  and  it  has  been  conjectured  on  good 
grounds  that  they  presented  a  more  generalised  I 
structure,  nearer  to  the  ideal  type  of  Polypi,  I 
than  the  specially  difierentiated  Sertulanans 
and  Pennatulidse  of  the  present  day. 

Onus  ZAnd.  In  Agriculture,  land  kept 
perpetually  under  grass,  as  contrasted  with  land 
which  is  alternately  under  grass  and  tillage. 
Perpetual  grass  lands  are  generally  such  as 
from  the  soil  and  situation  are  too  moist  to  be 
ploughed  with  advantage,  or  too  hilly  and  ir- 

Silar  on  the  surface  to  be  ploughed  at  all. 
ence  we  have  hill  pastures,  and  low  moist 
meadows.  The  former  admit  of  very  little  im- 
provement, excepting  that  of  drainage,  and 
occasionally,  in  low  hills,  of  irrigation ;  while 
the  latter  may  not  only  be  drained,  but  may  be 
manured,  and  in  some  cases  irrigated.  [Pas- 
tusb;  Meadow;  Ibbigatiok.] 

tiTaai-ftll  Some  of  the  Grasses  yield  odo' 
rous  volatile  oils,  as  the  Anthoxanthum  odoro' 
turn.  The  Andropogon  citratum  yields  the  oil 
of  Umon-grass,  mucn  used  in  pernimery  under 
the  name  oU  of  verbena ;  and  the  grass-oil  of 
Namur  is  distilled  from  the  Andropogon  eala- 
mus  arofftaticus  or  nardoides, 

Chrasaliopper.     [Locust.] 

Oraawaoke.  A  name  given  by  the  Ger- 
man geologists  to  a  peculiar  variety  of  fissile 
sandstone,  consisting  of  small  fragments  of 
quartz,  flinty  slate,  and  clay  slate,  all  cemented 
into  a  kind  of  stone  by  argillaceous  matter. 
Occurring  only  in  a  fixed  geological  position  in 
(Germany,  or  at  least  being  abundaiit  in  that 
position,  it  was  long  regarded  as  an  important 
rock  among  those  a^umed  not  to  contain  fossils. 
Like  other  mechanical  rocks,  it  has  no  neces- 
sary limit  of  age,  if  regarded  as  a  mineral  type. 
Most  of  the  deposits  so  called  have  since  been 
found  to  contain  fossils,  and  belong  to  all 
periods.     [Wackb.] 

Orave.    In  Music.    [Axlbobo.] 

Chrawal  (Ital  gravella,  Fr.  gravcUe).  This 
name  is  generally  given  to  any  accumiUationof 
rounded  pebbles  with  sand.  Almost  all  mat- 
ters so  called  are  of  tertiary  origin ;  but  gravels 
may  exist  of  any  geological  period.  AH  the 
best  gravels  of  England  were  formed  and  de- 
posited during  that  period  when  the  country 
was  covered  by  glaciers  or  swept  over  by  ice- 
beigs,  and  thus  gravel  and  glacial  drifts  are 
almost  synonymous.     [Qlacial  Drtfts.] 

Caravel  is  distributed  m  patches  over  England, 
and  often  in  thick  beds,  having  some  appear- 
ance of  stratification,  and  containing  animal 
remains.  Among  these,  human  remains  have 
been  found  in  ^nnce  and  parts  of  England, 
showing  that  human  beings  must  have  over- 
spread Western  Europe  when  the  land  was  in 
a  yeiy  different  form,  and  when  its  quadru- 
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pedal  inhabitants  included  elephants  and  rfaino* 
cerosee.    [Fumt  IicpLSiaifn.] 

Large  quantities  of  pebble  beds  used  as 
gravel,  occur  in  the  lower  tertiary  deposits  of 
England.  Where  true  gravel  does  not  exist, 
decomposed  granite  is  often  known  by  the  same 
name,  out  it  is  a  poor  substitute.  Even  broken 
shells  are  often  used  near  the  seaside  for  tome 
of  the  purposes  of  gravel 

Obavsl.  In  Gkurdening,  gravel  is  an  im- 
portant article,  being  that  of  which  walks  are 
formed  wherever  it  can  be  procured.  In  se- 
lecting gravel,  two  qualities  are  chiefly  to  be 
sought  for ;  viz.  a  good  colour,  and  the  property 
of  binding.  The  most  common  colour  of  pit 
gravel  is  a  rusty  brown ;  and  that  of  river  or 
sea  gravel,  a  grey,  with  different  shades  of 
white,  red,  or  brown.  The  best  colour  is  a 
deep  rich  yellow,  which  is  that  of  the  gravel  of 
Kensington,  the  stony  parts  of  which  are  flints. 
The  binding  properties  of  gravel  depend  upon 
the  presence  of  ferruginous  day,  and  uie  irregu- 
lar and  angular  shapes  and  sizes  of  the  stones. 
Where  the  stones  are  round  or  oval,  with  re- 
gular smooth  surfaces,  they  never  form  a  good 
binding  graveL 

Orawelf  UHnary.  [Calcitlus  and  UBDnL] 

Orawer,  called  also  Burin.  A  sharp  tool, 
with  a  triangular  extremity,  for  cutting  the 
lines  of  an  engraving  on   the  copper.     [En- 

GBAVINO.] 

Crrawes  or  ChreaTes.  The  sediment  of 
melted  tallow,  composed  of  the  membranous, 
vascular,  nervous,  and  muscular  matters  blended 
with  the  fat,  and  which,  not  being  fiisible,  are 
easily  separated  from  it  by  straining ;  they  are 
made  up  into  cakes,  and  sold  by  the  tallow- 
chandlers,  being  chiefly  used  as  a  coarse  food 
for  large  house>does. 

OraTimeter  (Lat.  gravis,  heavy,  and  Or. 
tiirpov,  measure).  An  instrument  forascertain- 
ing  the  specific  gravities  of  bodies,  whether 
liquid  or  solid.  The  particular  instrument  to 
which  the  temd  is  usually  appropriated  was 
invented  by  M  Guyton,  who  adopted  this 
name  in  preference  to  areometer  or  hydrometer, 
because  the  latter  terms  imply  that  the  liquid 
is  the  thi^g  weighed ;  whereas,  when  solids  are 
weighed,  the  liquid  is  only  the  term  of  com- 
parison to  which  the  xmknown  weight  is 
referred.     [Htdbometeb.] 

OraTing  Bock.  A  name  given,  in  Hy- 
draulic Engineering,  to  an  enclosure  made  on 
the  side  of  a  river,  or  of  the  seashore,  into 
which  a  vessel  can  be  floated  for  examination 
and  repairs.  There  are  generally  several 
graving  docks  attached  to  naval  arsenals ;  and 
they  are  also  in  use  for  the  mercantile  navy, 
at  Liverpool,  London,  Glasgow,  Bristol,  Hull, 
Havre,  Marseilles,  &c.  A  graving  dock  in  gene- 
ral consists  of  the  lock  at  the  entrance,  which 
may  be  closed  either  with  gates  or  a  pontoon ; 
the  altars,  as  the  steps  at  the  side  are  called, 
and  the  floor ;  the  ptimping-enaine,  and  the 
tar-melting  place.  The  dimensions  given  to 
graving  do<j»  at  Woolwich  are  265  feet  in 
length,  &om  the  apex  of  the  semicircular  end 
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9o  the  inside  of  tiie  gate ;  tlie  width  tt  top  80 
feet,  at  bottom  37  fte^;  the  dear  width  of  the 
entrance  05  feet;  the  heiaht  from  the  qnay 
Hne  to  the  npper  aide  of  Uie  inrert^  26  feet 
The  ndes  aie^  in  this  duse^  made  in  steps  yary- 
ing  from  9  in.  to  16  in.  in  hei^^t,  and  from  9 
to  15  in.  wide,  excepting  the  broad  altar,  which 
is  18  in.  wi^  Tiiere  are  two  staircases  for 
the  men  at  the  entrance ;  one  slip  for  lowering 
the  materials  at  the  head,  and  one  on  each  side 
of  the  dock ;  the  walls  are,  in  this  case,  4  feet 
thick  at  the  top^  and  26  feet  6  inches  at  the 
bottom. 

Of  late,  the  anthorities  of  some  portf,  as 
HisTre,  Gartha^ena,  &c,  have  introduced  a ' 
sTstem  of  IkMitms  dodc,  instead  of  building  a ' 
graving  dodc  in  me  dry  ground.  These  docks 
consist  of  a  framework,  in  ererj  respect  analo- 
gous to  the  interior  of  the  Iktter,  which  is  sunk 
near  tiie  ship,  and  then  raised  by  the  pompinff 
out  of  the  water  in  which  the  ship  floated 
These  can  be  adrantageonslj  applied  wherever 
there  is  a  large  water  surface  to  be  disposed 
of^  but  they  are  not  applicable  when  space  is 
valuable,  nor  are  they  so  convenient  for  the 
api^tiaeh  of  matmals.  Perhaps  the  most  in- 
genious substitute  for  the  ordinaiy  kind  of 
gravix]^  dock  is  ClaiiL's  Htdbostatic  Dock, 
in  which  the  ship  is  fastened  on  a  platform 
sunk  beneath  its  keel,  and  then  the  whole  of 
*he  platform,  ship  and  all,  is  raised  out  of  the 
water  by  hydrostatic  pressure,  made  to  act 
upon  p^rs  connected  with  the  platform  by 
suspension  rods. 

CtamwttatioiifChrawlty  ^Lat  gravis,  heavy). 
These  terms  are  often  iisea  synonymously  to 
denote  that  mutual  tendency  which  all  bodies 
in  nature  have  to  approach  each  other,  with 
forces  which  are  directly  as  their  masses  and 
inversely  proportional  to  the  squares  of  their 
distances. 

That  every  particle  of  matter  in  the  universe 
has  a  disposition  to  press  towards,  and  to 
approach  every  other,  is  a  fact  of  which  we 
derive  the  knowledge  partly  from  our  constant 
experience  of  what  takes  place  at  the  earth's 
surface,  and  partly  by  reasoning  from  the 
observed  motions  of  the  celestial  bodies.  This 
mutual  tendency  of  all  the  particles  of  matter 
to  each  other  is  called  the  attraction  of  gram- 
tation.  In  reference  to  any  particular  body, 
or  mass  of  matter,  the  aggregate  attraction  of 
all  its  particles  is  usually  called  simply  its 
pwity. 

Gravity,  Terrestrial, — ^Universal  experience 
demonstrates  Uiat  all  heavy  bodies,  when  un- 
supported, &11  towards  the  surfiice  of  the 
eazuL  The  direction  of  their  motion  may  be 
ascertained  by  a  plumb-line ;  and  it  is  found  to 
be  always  perpendicular  to  the  level  surfiuse  of 
the  earth,  that  is,  to  the  surfiice  of  stagnant 
vster.  But  the  earth  is  very  nearly  spherical, 
ltd  a  line  perpendicular  to  the  surface  of 
a  fpbere  must  pass  through  its  centre ;  hence 
tb«  directioin  of  a  hodj  moving  in  consequence 
of  the  force  of  terrestrial  sravity  is  toworas  the 
ttntie  of  the  esrth.     Ana  this  is  the  direction 


in  whidi  it  must  move  if  the  force  of  gravity  !•'' 
the  resultant  of  the  attraction  of  all  the  particles 
of  terrestrial  matter  on  the  falling  body ;  for  it 
has  been  demonstrated  (by  Newton)  that  a 
sphere  attracts  an  exterior  body  in  the  same 
manner  as  if  all  its  matter  were  condensed  into 
a  single  point  at  its  centre. 

As  booies  when  left  without  support  fall  fhmi 
all  heights  to  which  they  may  be  carried,  it 
ma^  be  inferred  that  eravity  acts  on  them 
during  the  whole  time  of  their  descent,  and  is 
therefore  a  uniformly  accelerating  force.  This 
might  also  be  inferred  from  the  fact,  which  is 
easily  rendered  sensible,  that  bodies  which  fall 
from  a  greater  height  arrive  at  the  earth  with 
a  greater  velocity.  But  Ghdileo  was  the  first 
who  proved  by  experiment  that  the  acceleration 
of  falling  bodies  is  uniform,  and  that  the  spaces 
through  which  they  descend  aro  consequently 
as  the  squares  of  the  times  of  descent.  Expe- 
riments of  this  kind  are  attended  with  some 
difficulty  on  account  of  the  resistance  of  the  air. , 
In  order  to  render  this  resistance  insensible, 
Galileo  caused  bodies  to  descend  on  planes 
having  a  small  inclination  to  the  horizon,  in 
which  case  (neglecting  the  effects  of  friction) 
the  velocity  is  diminished  in  the  ratio  of  the 
sine  of  the  planers  inclination.  By  mounting 
the  descending  body  on  wheels,  and  formine  the 
inclined  plane  of  a  hard  substance  capable  of 
receiving  a  perfect  polish,  the  friction  may  also 
be  so  much  diminished  as  not  to  change  the 
nature  of  the  motion.  But  the  best  method  of 
showing  experimentally  that  gravity  is  a  uni- 
formly accelerating  force  is  by  means  of  an  ap- 
paratus called  (from  its  inventor) 
AttwoocTs  machine.  This  consists 
of  a  pulley,  the  axle  of  which 
turns  on  friction  rollers,  and  hav- 
ing a  groove  on  ito  edge  to  receive 
a  string.  Over  the  wheel  a  fine 
silken  cord  is  stretched,  to  the 
ends  of  which  are  attached  two 
equal  weights,  A  and  B.  In  this 
state  the  weights  counterbalance  ^^^^^^^ 
each  other,  and  no  motion  ensues;  ^^^^^^" 
but  if  to  one  of  the  weighte  a  small  weight  m 
be  added,  the  combined  weights  will  immediately 
begin  to  descend.  The  motion  which  now  takes 
place  is  exactly  of  the  same  kind  with  that  of 
a  body  descending  freely ;  but  the  velocity  is 
diminished  in  the  proportion  of  the  additional 
weight  m  to  the  sum  of  the  three,  wi.  A,  and 
B ;  for  the  force,  which  is  impressed  by  the  ad- 
ditional weight,  is  expended  in  giving  velocity 
not  only  to  it,  but  also  to  the  two  weights  A 
and  B  attached  to  the  string.  By  Uiis  machine 
the  properties  of  uniformly  accelerated  motion 
are  experimentally  shown  to  hold  true  in  the 
descent  of  falling  bodies ;  for  if  the  additional 
weight  be  such  as  will  carry  the  weight  to  which 
it  is  added  through  1  foot  in  the  first  second 
of  time,  it  carries  it  through  4  feet  in  2  seconda, 
throuffh  9  in  3  seconds^  and  so  on.  A  proof  is 
therefore  afforded  by  this  means  that  terrestrial 
gravity  is  a  uniformly  accelerating  foroe. 

Terrestrial  gravity  acts  equally  on  all  bodies ; 
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that  18  to  say,  impresses  on  all  of  them  an  equal 
quantity  of  motion,  whatever  their  nature  may 
be.  This  property  of  gravity  was  also  demon- 
strated by  (Galileo.  In  different  hollow  spheres, 
of  equal  weight  and  diameter,  he  enclosed  equal 
weights  of  different  substances:  the  spheres 
were  suspended  by  strings  of  equal  length,  and 
made  to  vibrate  in  very  small  arcs,  when  it  was 
found  that  the  time  of  an  oscillation  was  the 
same  in  all  of  them.  Common  experience 
would  seem  to  be  at  variance  with  this  result. 
Light  bodies,  as  feathers,  paper,  &c,  faH  slowly 
and  irregularly ;  and  some  substances,  as  smoke, 
vapours,  &c,  even  ascend.  But  this,  as  is  well 
known,  arises  firom  the  buoyancy  of  the  atmo- 
sphere. In  the  exhausted  receiver  of  an  air- 
pump  a  piece  of  gold  and  a  feather  fall  with 
the  same  speed,  and  strike  the  bottom  at  the 
same  time. 

Gravity,  Terrestrial,  Mtasttre  of. — Having 
ascertained  the  law  according  to  which  gravity 
acts  on  bodies  at  the  surface  of  the  earth,  the 
next  question  is  to  determine  its  absolute  in- 
tensity, or  the  velocity  which  it  communicates 
to  a  Dody  falling  freely  in  a  given  time.  On 
account  of  the  rapidity  of  the  descent  of  heavy 
bodies,  this  cannot  be  done  by  direct  expen- 
ment;  nor  could  Attwood*s  machine  be  em- 
ployed for  the  purpose  with  sufficient  certainty. 
The  only  mode  by  which  an  accurate  result  can 
be  obtained  is  by  measuring  the  length  of  a 
pendulum  which  makes  a  given  number  of  os- 
cillations in  a  ffiven  time.  Let  I  be  the  length 
of  the  seconds  pendulum,  ir  the  ratio  of  the 
circumference  to  the  diameter,  and^  the  accele- 
rating force  of  gravity,  that  is  twice  the  space 
through  which  a  body  falls  by  the  action  of 
gravity  in  the  first  second  of  time ;  then  [Pbk- 
DVLUH ]  we  have  the  equation  g = /ir'.  Now  the 
length  of  the  pendulum  vibrating  seconds  of 
mean  solar  time  in  London,  in  vacuo,  and  re- 
duced to  the  level  of  the  sea,  has  been  deter- 
mined to  be  39*1393  British  standard  inches; 
and  «-= 3*14159;  therefore^  is  founds 386*3 
inches,  or  32J  feet.  The  height,  therefore, 
through  which  a  body  would  fall  in  vacuo  in  a 
second  of  time  at  London  is  half  of  this  quantity, 
or  16^  feet  It  will  be  observed,  however, 
that  this  value  of  g  does  not  express  the  whole 
of  the  earth's  attraction,  a  small  part  of  which 
(about  the  1 -464th)  is  counteracted  b^  the 
centriftigal  force  corresponding  to  the  latitude : 
it  is  the  force  of  gravity  diminished  by  the 
centrifugal  force,  or  what  is  properly  called 
gramtation. 

From  experiments  made  with  the  greatest 
care,  it  appears  that  the  extreme  amount  of 
the  variation  of  the  gravitating  force  between 
the  equator  and  the  poles  is  one  part  in  194  of 
the  whole  quantity ;  that  is  to  say,  any  bod^ 
which  at  the  equator  weighs  194  pounds,  if 
transported  to  the  pole  would  weigh  195  pounds. 
The  difference  of  gravitation,  therefore,  at  the 
equator  and  the  poles,  is  expressed  by  the  frac- 
tion yI^.  Now  it  has  been  demonstrated  by 
Newton  that  the  ratio  of  the  centrifugal  force 
at  the  equator  to  gravitation  there  is  ^.    This 
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is  considerably  smaller  than  the  fraction  ^; 
but  the  difference,  which  is  -A^  arises  from  ue 
oblate  figure  of  the  earth,  in  consequence  of 
which  a  body  placed  at  the  pole  is  at  a  less 
distance  from  the  centre  than  one  at  the  equator, 
and  is  therefore  attracted  more  than  it  would 
be  at  the  equator,  even  if  the  earth  stood  still, 
and  there  was  consequently  no  centrifugal  force. 
From  this  it  may  be  readily  understood  that 
the  figure  of  the  earth  is  determinable  by 
measuring  the  intensity  of  gravitation  under 
different  latitudes.     [Deobce  ;  Earth.] 

Gravitation,  Universal. — Galileo,  who  had  so 
fully  succeeded  in  exploring  the  nature  of  ter- 
restrial mvity,  did  not  suppose  that  its  action 
extended  to  bodies  beyond  the  immediate 
vicinity  of  the  earth.  The  more  speculative 
genius  of  Kepler  led  him  to  speak  of  gravity  aa  a 
force  acting  mutuaUy  from  planet  to  planet,  and 
particularly  from  the  earth  to  the  moon ;  and 
he  even  supposed  the  tides  to  be  produced  by 
the  gravitation  of  the  waters  of  the  sea  towards 
the  moon.  He  did  not,  however,  suppose  it  to 
have  any  concern  in  the  regulation  of  the  celes- 
tial motions.  Hooke  slso  supposed  the  heavenly 
bodies  to  have  a  gravitation  to  each  other;  but 
his  notions  respecting  its  nature  were  inaccurate, 
and  he  did  not  attempt  to  define  the  law  of  its 
variation.  This  great  discovery  was  reserved 
for  Newton.  While  meditating  on  the  nature 
of  this  force,  the  thought  occurred  to  him  that 
since  gravity  is  a  tendency  not  confined  to  bodies 
on  the  very  surface  of  the  earth,  but  reaches 
even  to  the  summits  of  the  loftiest  mountains 
without  its  intensity  or  direction  suffering  any 
sensible  change,  may  it  not  reach  to  a  much 
greater  distance,  and  even  to  the  moon  ?  Before 
this  question,  however,  could  be  answered,  it 
was  necessary  to  suppose  a  law  according  to 
which  its  intensity  diminishes.  Newton  soon  per- 
ceived that  this  law  would  require  the  force  of 
gravity  to  diminish  exactly  as  the  square  of  the 
distance  incre-ases ;  or  that  the  attractive  force 
of  the  earth  at  the  distance  of  the  moon  must 
be  as  much  less  than  it  is  at  the  surface  of  the 
earth,  as  the  square  of  the  radius  of  the  earth 
is  less  than  the  square  of  the  moon's  distance 
from  the  earth.  In  a  general  way,  the  hypo- 
thesis is  easily  verified.  The  moon's  oroit 
differs  not  much  from  a  circle  whose  radius  is 
equal  to  60  times  the  semi-diameter  of  the  earth, 
and  the  circumference  of  her  orbit  is  therefore 
about  60  times  the  circumference  of  a  great  circle 
of  the  earth.  Now  the  diameter  of  the  earth 
being  nearly  8,000  miles,  and  the  period  of  the 
moon's  revolution  being  27  d.  7h.  43  m.,  it  is 
easy  to  compute  that  the  versed  sine  of  the  arc 
described  by  the  moon  in  a  minute  (which  is  the 
same  as  her  defiexion  from  the  tangentor  straight 
line  which  she  would  describe  if  there  were  no 
force  attracting  her  to  the  earth)  is  16^  feet. 
But  the  mean  distance  of  the  moon  from  the 
earth  being  60  times  the  distance  of  heavy 
bodies  at  its  surface  from  its  centre,  and  her 
gravity  increasing  inversely  as  the  square 
of  the  distance,  her  gravi^  would  be  60  x  60 
times  greater  at  the  surface  of  the  earth  than 
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•t  her  pneent  mean  distanee,  and  therefore 
would  cany  her  through  60  x  60  x  16*1  feet  in 
a  minnte  near  the  sarfiice.  Bat  by  what  was 
nored  by  Qalileo  respeeting  the  descent  of 
neaTj  bodiea,  the  same  force  would  carry  her 
through  60  X  60  times  less  space  in  a  second 
than  in  a  minute ;  and  therefore  the  same  force 
whidi  compda  the  moon  to  move  in  her  orbit 
about  the  earth,  supposed  to  rary  according  to 
the  inverse  square  of  the  distance,  would  cause 
her  to  fall,  near  the  suxfaoe  of  the  earth,  through 
16*1  feet  in  a  aeoond.  Now  this  is  exactly  the 
space  through  which  heavy  bodies  descend  in  a 
second ;  therefbriB  the  moon  mat/  be  retained  in 
her  orbit  by  the  power  of  terrestrial  gravity. 

Newton,  however,  did  not  allow  the  argimient 
for  universal  gravitation  to  rest  on  loose  con- 
siderations of  the  lunar  orbit  as  a  circle  de- 
fcribed  with  an  average  velocity  about  the 
earth.  He  demonstrated  that  bodies  moving 
under  the  influence  of  an  attractive  force  which 
diminishes  according  to  the  inverse  square  of 
the  distance  must  describe  conic  sections  having 
a  focus  at  the  centre  of  force,  and  observe  the 
laws  of  motion  which  Kepler  had  discovered  to 
belong  to  the  planetary  orbits.  He  succeeded 
also  in  proving  that  some  of  the  principal  in- 
equalitiea  of  the  lunar  awd  planetary  orbits  are 
necessary  consequences  of  the  mutualgravitation 
of  the  diflferent  bodies  of  the  system  to  each 
other ;  and  that  the  same  mysterious  power  not 
only  regulates  the  motions  of  all  the  planets 
and  sat^lites  in  space,  but  also  determines  the 
figure  of  the  earth,  causes  the  precession  of  the 
fquinozeft,  and  produces  the  tides  of  the  ocean. 

Assuming  the  different  bodies  which  compose 
the  K>]ar  system  to  be  acted  upon  by  their 
mutual  gravitation,  according  to  the  law  pro- 
posed by  Newton,  namely,  that  each  body  at- 
tricts  every  other  with  a  force  proportional  to 
its  mass  directly  and  to  the  square  of  the  dis- 
tance inversely,  the  determination  of  the  motions 
of  the  several  planets  and  satellites  becomes  a 
qaestion  of  pure  geometry  when  the  requisite 
data  are  determined  by  observation.  If,  how- 
ever, the  problem  were  required  to  be  solved  in 
its  most  general  terms,  and  it  were  necessary  to 
eoosider  simultaneously  the  effects  of  all  the 
bodies  in  the  system,  the  difficulties  of  calcu- 
lation would  be  enormous,  and  in  fact  no 
methods  of  analysis  hitherto  discovered  would 
be  sufficient  to  grapple  with  them.  Fortunately 
the  actual  condition  of  the  system  is  such  as 
to  afford  great  simplifications.  The  principal 
planets  are  isolated  in  space,  at  great  distances 
from  each  other,  and  their  masses  are  veiy  small 
in  comparison  with  the  mass  of  the  central  body ; 
■0  that  the  effects  of  their  mutual  attractions 
are  not  such  as  to  alter  the  general  elliptic  form 
af  their  orbits,  but  merely  produce  small  pertur- 
hatiaiu  at  their  orbits  and  motions,  which  admit 
of  being  separately  computed.  By  availing 
tiMBselves  of  thMe  favourable  conditions, 
■atbematieians  have  succeeded  in  expressing 
the  whole  of  the  complicated  movements  of  the 
fbasts  and  iatel]it<fte  by  analytical  equations ; 
ad  Mdi  k  file  perlbetion  to  which  this  branch 
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of  physical  science  has  attained,  that  there  is  no 
irregularity  in  the  motions  of  the  bodies  of  the 
solar  system,  no  deviation  from  their  mean  state 
appreciable  to  the  most  delicate  astronomical 
observations,  which  has  not  been  explained, 
and  its  period  and  amount  accurately  calcu- 
lated on  the  principle  of  universal  gravitation, 
according  to  the  law  discovered  by  Newton. 
[Planet.] 

The  effects  of  gravitation,  as  manifested  in 
the  inflaences  of  the  celestial  bodies  on  each 
other,  enable  us  to  form  several  conclusions 
respecting  its  nature  and  mode  of  action.  That 
gravity  belongs  not  only  to  matter  in  the  aggre- 
gate, but  to  every  particle  of  which  bodies  are 
composed,  is  rendered  evident  by  the  manner  in 
which  the  moon  disturbs  the  waters  of  the 
ocean.  Let  £  be  the  earth,  and  M  the  moon.  If 
the  moon's  gra- 
vity acted  only 
on  the  aggregate 
mass  and  not  o^4 — £ — olal 
on  each  particle, 
it  would  have 
no  effect  on  the 

figure  of  the  earth,  and  consequently  no  tide 
would  be  produced.  But  the  action  of  the 
moon  on  the  different  parts  is  unequal.  Those 
at  a,  which  are  nearest  the  moon,  are  more 
attracted  than  those  at  the  centre  c;  which 
again  are  more  attracted  than  the  parts  at  b, 
which  are  farthest  from  the  moon.  The  con- 
sequence is,  that  a  fiuid  particle  at  a  is  drawn 
away  as  it  were  from  the  general  mass,  and  an 
accumulation  takes  place  at  a\  Por  the  same 
reason,  the  attraction  at  c  being  stronger  than 
at  bf  the  mass  of  the  earth  is  drawn  away  from 
the  parts  at  6,  and  the  fiuid  is  in  a  manner  left 
behind,  and  accumulates  at  b\  Hence  we  per- 
ceive the  reason  why  it  is  high  water  on  oppo- 
site sides  of  the  earth  at  the  same  instant  of 
time.  In  fact,  in  consequence  of  the  moon's 
attraction,  the  fluids  on  the  surface  of  the  earth 
have  a  tendency  at  every  instant  to  arrange 
themselves  in  the  form  of  nn  elongated  spheroid, 
the  greater  axis  of  which  points  towards  the 
moon. 

It  is  also  proved  by  astronomical  phenomena 
that  gravity  is  a  force  which  is  transmitted  &om 
body  to  body,  not  successively,  but  instan- 
taneously. Were  gravity  transmitted  with  a 
measurable  velocity,  the  rate  of  velocity  would 
sensibly  affect  the  secular  variation  of  the  mean 
motion  of  the  moon.  By  a  comparison  of  the 
results  of  theory  with  observation,  Laplace 
found  that  the  velocity  of  the  attracting  force, 
if  not  infinite,  must  be  at  least  fifty  miuions  of 
times  greater  than  the  velocity  of  Ught  {Afie. 
CeUate^  liv.  xvL) 

Another  question  which  may  be  put  with 
regard  to  the  nature  of'  gravity  is,  whether  its 
action  is  in  any  degree  modified  by  the  inter- 
position oi  the  substances  through  which  it 
penetrates  ?  For  example,  whether  the  attrac- 
tive force  of  the  earth,  which  must  penetrate 
the  whole  substance  of  the  moon  before  its 
infiuence  reaches  the  particles  on  the  opposite 
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fiido  of  that  body,  acts  with  the  same  intensity 
on  those  particles  as  on  those  nearest  the  earth, 
regard  being  had  to  the  law  of  the  distance  ? 
Now,  if  the  attractive  force  suffered  any  dimi- 
nution in  passing  through  the  lunar  sub- 
stance, the  parallax  would  mereby  be  affected ; 
butt  from  the  amount  of  the  parallax,  it  is  cer- 
tain that  the  intensity  of  terrestrial  gravitation 
on  the  different  molecules  of  the  moon  suffers 
no  variation,  excepting  what  arises  from  the 
different  distances  of  the  molecules.  It  may 
therefore  be  considered,  says  Laplace,  as  suffi- 
ciently established  that  the  force  of  gravity  is 
of  so  subtle  a  nature  that  the  densest  bodies  of 
the  universe  offeT  no  obstacle  to  its  free  passa^. 

A  third  conclusion  is,  that  the  law  of  gravity 
is  not  modified  in  any  respect  by  the  different 
natures  of  the  celestial  bodies.  If  the  action  of 
the  sun  on  the  molecules  of  the  earth  differed 
only  by  a  millionth  part  from  its  action  on  the 
molecules  of  the  moon,  the  difference  would 
occasion  a  variation  of  the  sun's  parallax  amount- 
ing to  several  seconds.  But  the  supposition  of 
any  such  variation  is  impossible.  It  follows, 
therefore,  that  the  gravitating  force  of  the  sun, 
in  equal  times  and  at  equal  distances,  impresses 
equal  velocities  on  the  earth  and  moon.  It  is 
also  demonstratedfrora  thetheory  of  Jupiter  and 
Saturn,  that  Jupiter  acts  on  Saturn  according  to 
the  same  law  as  on  his  own  satellites.  Gravity 
is  therefore  a  force  altogether  independent  of 
the  nature  of  the  substances  on  which  it  acts. 

OrtLVitjt  Centre  of.  [Cbntbb  of  Gra- 
vity.] 

Grawltyf  Bpeeiflo.  The  specific  gravity 
of  a  body  is  the  ratio  of  its  weight  to  the 
weight  of  an  equal  volume  of  some  other  body 
assumed  as  a  conventional  standard.  The 
standard  usually  adopted  for  this  purpose  is 

fiure  distilled  water  at  a  given  temperature, 
n  England  the  sp.  gr.  is  generally  taken  at 
a  temperature  of  62^  Fahrenheit ;  the  French 
take  it  at  0°  C,  or  that  of  melting  ice ;  some- 
times at  the  temperature  at  which  its  density 
is  greatest.  The  temperature  of  32°  (0°  C.) 
is  by  far  the  more  convenient,  inasmuch 
as  it  can  be  easily  maintained  without  varia- 
tions ;  whereas  it  is  hardly  possible  to  perform 
experiments  at  the  exact  temperature  of  62°, 
in  consequence  of  the  continual  variations  of 
the  temperature  of  the  air.  It  is  only,  how- 
ever, when  yery  great  precision  is  required, 
that  it  is  necessary  to  make  the  experiment 
with  water  at  any  particular  temperature ;  in 
general  it  is  sufficient  to  note  the  temperature, 
and  apply  a  correction  depending  on  the  known 
density  of  water  at  the  different  degrees  of  the 
thermometric  scale. 

The  most  obvious  method  of  ascertaining 
the  reUUive  weiglUi  or  specific  gravities  of  two 
different  bodies  is  to  immerse  them  successively 
in  a  cylindrical  or  prismatic  yessel  of  a  known 
area,  containing  a  liquid  of  less  density  than 
either.  When  a  solid  is  immersed  in  a  liquid, 
the  liquid  occupies  as  much  more  space  than  it 
did  before  as  is  exactly  eaual  to  the  bulk  or 
volume  of  the  body;   ana  therefore  by  im- 
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mersing  equal  or  known  weights  of  diflbrsBt 
bodies  in  a  vessel  of  the  form  specified,  the 
relation  between  the  heights  at  which  the 
liquid  stands  will  give  the  relation  between 
their  densities.  This  was  the  method  proposed 
by  Archimedes  for  solving  the  fiimous  problem 
of  the  crown  of  Hero. 

The  method  now  einployed  is  susceptible  of 
far  greater  accuracy.  It  depends  on  this  prin- 
ciple, that  a  body  when  immersed  in  a  fluid 
loses  just  as  much  of  its  weight  as  is  equal  to 
the  weight  of  an  equal  Tolume  of  the  fluid. 
To  obtain  the  specific  gravity  of  a  solid  body, 
therefore,  its  weight  in  air  must  be  divided  by 
the  loss  of  weight  which  it  sustains  when 
weighed  in  pure  water. 

The  process  of  finding  the  specific  gravity  of 
any  solid  body  denser  than  water  is  rendered 
very  simple  by  means  of  the  hydrostatic  balance. 
When  the  solid  is  less  dense  than  water,  its 
weight  in  that  liquid  cannot  be  ascertained 
directly;  but  it  may  be  found  by  attaching 
the  body  to  another  sufficiently  dense  to  cause 
both  to  sink. 

The  specific  gravity  of  a  body  in  the  state  of 
powder  may  bo  ascertained  by  immersing  a 
known  weight  of  it  in  a  vessel  made  to  contain 
a  given  weight  of  water  and  no  more,  and  then 
weighing  water,  vessel,  and  powder  together. 

The  specific  gravity  of  a   liquid  may  be 
found  in  several  ways.     One  way  is  equivalent, 
to  finding  the  ratio  of  the  density  of  a  suitable 
solid  body  first  to  water  and  then  to  the  liquid 
to  be  experimented  on. 

Another  method  is  to  take  a  phial  of  known 
weight,  and  weigh  it  when  filled  with  water ; 
the  increase  of  weight  is  of  course  the  weight 
of  the  water.  It  is  then  filled  with  the  liquid, 
and  again  weighed,  and  the  weight  of  the  con- 
tained liauid  tbus  ascertained.  We  have  then 
the  weignts  of  equal  bulks  of  the  water  and 
the  liquid,  whence  the  ratio  of  their  specific 
gravities  is  known. 

For  many  practical  purposes,  and  especially 
for  determining  the  specific  gravities  oratrengtia 
of  spirituous  liquors,  it  is  necessary  to  have 
recourse  to  more  expeditious  methods  than  that 
of  the  hydrostatic  balance.  In  such  cases  the 
instrument  called  an  hydromiter  is  employed. 

[HTt>ROMXTBn.] 

The  specific  gravities  of  gases  are  usually 
stated  in  terms  of  that  of  atmospheric  air.  Of 
late  years  hydrogen,  on  account  of  various 
advantages,  has  been  adopted  as  the  standard. 
The  difference  between  the  weights  of  a  fiask 
when  exhausted  of  air  by  means  of  the  air- 
pump  and  when  filled  with  the  gas  gives  the 
weight  of  the  gas  which  it  contains.  Experi- 
ments of  this  kind  are  much  affected  by  small 
variations  of  the  temperature,  pressure,  and 
hygroscopic  state  of  the  atmosphere.  For  an 
account  of  the  methods  of  proceeding,  and 
applying  the  corrections,  see  Biot's  Traitk  de 
Phynquet  tome  i. 

OrasrliBff.    [Salmon.] 

Oraxioao  (Ital).  In  Music,  an  instruction 
to  the  performer  that  the  music  to  which  this 
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%m\l  i»  nffixpa  is  to  be  executed  elegantly  and 
gxaecfully. 

9wmt  CirdiD  Watling*  In  Navigation, 
the  shortest  distance  between  two  places  on 
the  surface  of  the  earth  is  the  are  of  a  great 
circle  panine  through  them.  If  the  latitudes 
and  kmgitudes  of  the  two  places  are  known, 
thi«  are  maj  be  really  calculated  by  the  com- 
mon itile  in  spherical  trigonometry  for  finding 
the  thiid  side  of  a  spherical  triangle  when  the 
other  two  sides  and  the  included  angle  are 
giren.  The  practical  iteonvenience  of  sailing 
on  a  great  eirde  arises  from  the  necessity  of 
continually  altfiring  the  coarse ;  thii^  however, 
naj  be  piutly  obviated  by  taking  two  or  more 
points  on  the  arc,  and  finding  the  latitude  and 
ttmgitude  of  those  points ;  theH^  by  the  common 
rules  of  navigation,  finding  the  course  and  dis- 
tance from  the  place  of  departure  to  the  nearest 
point  marked  on  the  arc :  thence  t!ke  course  and 
distance  to  the  next  point,  and  so  oU.  The  sum 
of  the  distances  described  on  these  severHl 
courses  will  not  differ  much  from  the  shortest 
distance.  By  proceeding  in  this  manner  as  far 
an  it  is  practicable,  the  advantage  of  sailing 
close  to  the  arc  of  the  great  circle,  and  thus  of 
shortening  the  distance,  may  be  obtained  with- 
out ai^  difficnltj.    (Jeans'  NafngfoHan,) 

Qrmmz  OOUt^.    [OoLira.] 

Orwt  Fsimerw  In  Printing,  the  name  of  a 
kind  of  type  six  sizes  laiger  th^  that  used  in 
this  work.     [Ttfb.] 

Oreaw^a  (Span,  orevas ;  in  the  dialect  of 
Bnigundy,  grive  still  signifies  shin).  Pieces  of 
annour  for  the  protection  of  the  leg.  That 
they  were  generally  used  by  the  Achsan  war* 
riors  in  the  Homeric  age,  is  shown  by  their 
common  epithet  c^in^/uScr,  or  well-ffreaved. 
Examples  found  at  Pompeii  are  of  metal  highly 
ornamented.  In  the  fourteenth  century  Uiey 
were  made  of  metal  or  leather,  and  their  Low 
Latin  name  was  bamberffa,  from  the  German 
bdnocr^ett. 

GaxiLVxs.     [Gbavbs.] 

[PODICXPS.] 

Arebtfeeotiire.   [AHcmTiwri'mtB, 

GuECtASV.] 

Ore«k  Clinrelit  The.  Comprises  the  great 
bulk  of  the  Christian  population  of  Russia 
and  Greeoe.  Servia,  Moldavia,  and  Wallachia, 
beades  various  congregations  scattered  through- 
out the  provinces  of  the  Turkish  and  Austrian 
empirea.  Some  of  these  acknowledge  the  pa- 
triarch of  Constantinople  6s  their  head ;  others 
an  under  local  patriarchs.  The  Byzantine 
patriarch,  although  possessing  a  certain  ^iri- 
toal  supmnaey  over  such  an  extensive  com- 
munity, has  never  ventured  to  assert  any  claim 
to  the  temporal  power  so  long  wielded  by  his 
rival  at  Eome.  His  ambition  was  curbed  in 
the  first  instance  by  the  jealousv  of  the  em- 
prrocB,  with  whom  he  was  brought  into  closer 
eootact ;  and  since  the  Mohammedan  conquest 
the  state  <^  wesJuiess  and  poverty  into  which 
the  Christian  chnrch  in  Turkey  has  been 
thrown  has  annihilated  all  views  of  agnandise* 
■eot    In  e«r]iflr  tiiBie%  however,  uie  Con- 
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stantinopolitan  pontiffs  clearly  showed  that 
they  did  not  lack  the  will  to  raise  themselves 
to  a  station  in  the  East  on  a  level  with  the  grow- 
ing authority  of  the  popes  in  the  West.  The 
origin  of  the  separation  which  has  now  pre- 
vailed for  many  hundred  years  between  two  such 
important  sections  of  Christendom  as  the  Latin 
and  Greek  churches,  agreeing  as  they  do  in  most 
of  theirfundamental  principles,  is  to  be  attributed 
to  the  rival  pretensions  set  up  by  the  bishops  of 
the  two  imperial  dties,  and  dates  almost  from 
tho  foundation  of  the  younger  capitaL 

As  early  as  the  year  461  the  council  of 
Chalcedon  assigned  Asia  Minor,  Pontus.  Thrsce, 
and  the  frontiers  of  Hlyricum  for  the  extent  of 
the  spiritual  jurisdiction  of  the  church  of 
Byzantium,  and  conferred  upon  its  bishop 
the  honours  and  privileges  which  had  been 
already  conceded  to  the  pope  of  Rome.  The 
patriarchs  of  Antioch  and  Alexandria  main- 
tained at  this  period  an  independent  authority ; 
but  were  f^dually  reduced  under  tlie  predo- 
minant influence  of  the  patriarch  of  the  East. 
The  aggressions,  however,  of  the  rival  pontiffs 
did  not  proceed  pan  passu :  the  Roman,  being 
farther  removed  from  the  imperial  authority, 
which  was  seated  at  Ravenna,  assumed  by  de- 
grees a  direct  temporal  authority  over  the 
neighbouring  districts;  and  this  assumption  led 
the  way  to  the  prodigious  indirect  supremacy 
virfdch.  ho  usurped  a^r  the  lapse  of  sever^ 
ages.  The  Constantinopolitan,  on  the  contrary, 
was  alwa^'s  strictly  watched,  and  fettered  by 
the  proximity  of  the  Eastern  emperors ;  and 
the  extension  or  declension  of  the  patriarchal 
authority  depended  in  most  cases  more  upon 
the  particular  character  of  the  wearer  of 
the  crown  than  of  the  mitre.  The  first 
doctrinal  ground  of  dispute  was  the  asser- 
tion of  the  Latin  church,  about  the  beginning 
of  the  ninth  century,  of  the  double  procession 
of  the  Holy  Ghost  from  the  Father  and  the  Son. 
The  word  JUioqw,  first  surreptitiously  inserted 
into  the  Constantinopolitan  creed  many  years 
after  its  promulgation,  became  the  badge  of  the 
Western  church;  but  whatever  apparent  ad- 
vantage this  forgery  might  give  to  the  opposite 
party,  it  is  very  certain  that  the  other  dogma, 
the  procession  from  the  Father  alone,  had 
never  been  declared  by  a  council  of  the  church. 

The  discussions  produced  by  this  controversy 
were  brought  to  a  head  by  the  sudden  elevation 
of  Photius,  a  ]a3rman,  to  the  patriarchate,  by 
the  command  of  the  emperor.  In  six  successive 
days  he  passed  through  the  six  preliminary 
orders :  he  became  successively  monk,  reader, 
subdeaoon,  deacon,  priest,  bishop,  and  finally, 
on  the  seventh  day,  was  consecrated  patriarch ; 
and  all  this  to  the  violent  exclusion  of  the 
existing  pontifl^  Ignatius.  The  appointment 
of  Photius,  who  was  a  man  of  extraordinary 
talents,  alarmed  the  Pope.  The  cause  of  Ig- 
natius was  supported  in  tiie  West;  and  the 
intruder  excommunicated  by  Nicholas  L  The 
thunder  of  Rome  was  retorted  by  a  charge,  made 
on  the, part  of  Photius  against  the  Latin  church, 
of  five  oistinct  heresies.    1 .  It  was  objected  that 
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the  Bomanista  fasted  on  the  Sabbath,  or  serenth  | 
day  of  the  week ;  2.  That  they  permitted  the  i 
use  of  milk  and  cheese  in  the  first  week  of  I 
Lent ;    3.   That  they  forbade  their  priests  to 
marry;   4.  That   they  authorised  bishops  to 
baptise   with    the  cbrisnif    and  forbade    the 
pnests;  6,  That   they  had   interpolated  the 
creed  of  Constantinople  with  the  word  JUioqur^ 
and  held  the  doctrine  therein  implied. 

These  proceedings  widened  the  breach  which 
had  already  in  fact  taken  place  by  the  formal 
transference  which  the  emperor  had  effected  of 
several  provinces  east  of  the  Adriatic,  from  the 
jurisdiction  of  Home  to  that  of  Constantinople. 
The  Romish  party,  however,  continued  still 
powerful  in  the  East,  and  the  intrigues  of  the 
papal  see  were  frequently  successfiU ;  until  in 
1054  the  mutual  excommunications  pronounced 
upon  each  other  by  Leo  IX.  and  Cerularius 
caused  the  final  separation,  which  has  continued 
to  the  present  day. 

The  opinions  of  the  Greek  church  bear  con- 
siderable affinity  to  those  of  the  Latin.  The 
fundamental  distinction  is  the  rejection  of  the 
spiritual  supremacy  of  St  Peter,  and  the  de- 
nial of  any  visible  representative  or  vicar  of 
Christ  upon  earth.  In  the  view  which  it  takes 
of  the  procession  of  the  Holy  Ghost,  it  is  at 
variance  not  only  with  the  Roman  Catholic 
church,  but  with  the  general  belief  of  Protest- 
ants also.  It  recognises,  however,  the  seven 
sacraments  ;  authorises  the  offering  of  prayer 
to  the  saints  and  Virgin;  and  encourages 
the  use  of  pictures,  though  forbidding  that  of 
images.  It  holds  in  reverence  also  the  relies 
and  tombs  of  holy  men ;  enjoins  strict  fasting 
and  the  giving  of  alms,  looking  upon  them  as 
works  of  intrinsic  merit;  and  numbers  among 
its  adherents  numerous  orders  of  monks  and 
nuns,  but  allows,  or  rather  insists  on,  the 
marriage  of  its  secular  priests.  It  holds  that 
modifi^  form  of  the  Roman  doctrine  of  tlie 
eucharist  which  is  denominated  canstibstantia- 
Hon ;  while  it  admits  the  doctrine  of  purgatory, 
and  enjoins  the  offering  of  prayers  for  the 
dead.     It  administers  baptism  by  immersion. 

The  distinctive  characteristics  of  the  Greek  as 
contrasted  with  the  Roman  church  are  noticed 
by  Dean  Milman  in  the  Introduction  to  his  His- 
tory of  Latin  Christianity.  While  the  tendencies 
of  the  Western  Church  were  chiefiy  practical, 
Gtreek  Christianity  was  pre-eminenUy  specula- 
tive, and  ceased,  with  the  extinction  of  Paganism, 
to  be  either  creative  or  aggressive.  The  prac- 
tical illustration  of  this  difference  is  to  be  found 
in  the  remarkably  stationary  character  of  the 
discipline,  usages,  and  modes  of  sentiment, 
not  leaa  than  of  the  doctrines,  of  the  Eastern 
church  even  to  the  present  day. 

The  emancipation  of  the  Russian  branch  of 
the  Greek  church  from  the  centre  of  authority 
at  Constantinople  was  gradually  effected,  and 
may  be  said  to  have  been  complete  in  the 
middle  of  the  fifteenth  century.  The  indepen- 
dence of  the  dinrch  of  Greece  Ptoper  was 
recognised  by  Constantinople  in  1850.  (Stanley, 
^  the  Eastern  Ckitr^) 
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Chreek  7lra.    [Fire,  Gbbbk.1 

Oreen  Clotli,  Board  of.     (nousBHOLD.) 

Oroen  Ziaad  Ore.  The  native  phosphate 
of  lead. 

Groon,  8olieele*s«  An  arsenite  of  copper. 
Mineral  green  is  a  subcarbonato  of  copper,  and 
Brunswick  green  an  oxy chloride  of  copper. 

CIreen  Sickness.    [Chlorosis.] 

Oreen  Vitriol.  The  metallic  salts  of  sul- 
phuric acid  were  formerly  designated  vitriols : 
proto-sulphate  of  iron  was  termed  green  vitriol. 
It  is  a  compound  of  1  molecule  of  /orrous  oxide 
and  1  molecule  of  sulphuric  anhydride:  the 
crystals  contain  7  molecules  of  water;  hence 
the  formula  of  the  crystallised  salt  is  FeS04, 
7H,0.  It  is  used  in  medicine  and  in  the 
manufacture  of  ink.  Sulphate  of  copper  is 
called  blue  vitriol,  and  sulphate  of  zinc  white 
vitriol. 

CIreenflneli.  The  FringiUa  viridis  of  Lin- 
naeus.    [Frinotlla.] 

Greenbeart.  The  Nectandra  lioditgi,  a 
tree  of  British  Guiana,  which  furnishes  a  valu- 
able wood  known  as  Greenheart  timber.  It  is 
also  called  the  Bibiri-tree. 

Greenlioase.  In  Gardening,  a  house  with  a 
roof  and  one  or  more  sides  of  glass,  for  the  pur- 
pose of  containing  exotic  plants  which  are  too 
tender  to  endure  tne  open  air  during  the  greater 
part  of  the  year.  The  greenhouse  being  a 
structure  of  luxury,  ought  to  be  for  the  most 
part  situated  near  the  house,  in  order  to  be 
enjoyed  by  the  family  in  inclement  weather; 
and,  if  possible,  it  should  be  connected  with  the 
flower-garden,  as  being  of  the  same  character 
with  reference  to  use.  Its  length  and  breadth 
may  be  varied  at  pleasure,  but  its  height  should 
never  be  less  than  that  of  Uie  loftiest  apartments 
of  the  house  to  which  it  belongs.  The  best 
aspect  is  to  the  south  or  south-east ;  but  any 
aspect  mny  be  chosen,  provided  the  roof  is 
entirely  of  glass,  and  abundant  heat  is  supplied 
by  art.  In  greenhouses  facing  the  north, 
however,  the  more  tender  plants  will  not  thrive 
so  well  in  winter :  more  artificial  heat  will  be 
required  at  that  season ;  and  the  plants  should 
be  chiefly  evergreens,  and  other  plants  that 
come  into  flower  in  the  summer  season,  and 
grow  or  flower  but  little  during  winter.  In 
most  greenhouses  the  plants  are  kept  in  pots 
or  boxes,  and  set  on  stages  or  shelves,  in  order 
that  they  m^  be  near  the  roof,  so  as  to  receive 
the  direct  influence  of  the  rays  of  light  imme- 
diately on  their  passing  through  the  glass.  An 
orangery  differs  from  a  greenhouse  in  bavins 
an  opaque  roof,  and  in  being  chiefly  devoted 
to  plants,  which,  producing  their  i^oots  and 
flowers  in  the  summer  season  and  in  the  open  air, 
are  set  in  the  orangery  merely  to  preserve  them 
through  the  winter.  Such  a  structure  might 
with  more  propriety  be  termed  a  conservatory ; 
but  custom  in  the  present  day  has  applied  this 
term  to  buildings  with  glass  roofs  m  which 
the  plants  are  not  kept  in  pots,  but  planted  in 
the  free  soil,  and  in  which  a  part  of  them  are 
encouraged  to  grow  and  flower  in  the  winter 
monUuL    [Obangbrt  and  Consbbtatobt.] 
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A  Tariety  of  the  precious 
Garnet.  I 

€hf  wiMl«  In  Geology,  the  name  given 
totwoseriea  of  rocks  belonging  to  the  Cretaceous 
period  and  found  below  the  chalk.  The  name 
IS  derived  from  the  frequent  presence,  in  these 
deposits  of  the  cretaceous  period,  of  particles  of  a 
silicate  of  iron  of  green  colour,  not  unfrequentlj 
producing  beds  of  sand  of  a  myish  green  tint. 
The  greensands  are  dirided  into  two  groups, 
the  vpper  and  /oioer,  the  gault  intervening. 
[Ufpbb  Gbbkxsaitd  and  Lower  Gbbxxsaxd.] 
These  names  are  not  generally  adopted  by  the 
continental  geologists^  owing  to  the  absence  of 
the  characteristic  colour  in  the  representative 
formations.  Thus  the  upper  greensand  forms 
a  part  of  the  chalk  marl  and  is  hardly  distin- 
snished  from  it,  while  the  lowejr  is  commonly 
designated  Neocomian. 

It  must  not  be  assumed  that  a  green  colour 
always  signalises  the  sands  here  described,  or 
at  any  rate  that  it  affects  their  appearance. 
They  are  frequently  (especially  the  lower  green- 
sand)  of  the  most  brilliant  and  intense  red. 
This  is  derived  from  the  convernon  of  the 
grains  of  silicate  into  peroxide  of  iron,  and  is 
quite  consistent  with  tlie  presence  of  abundant 
green  grains  a  little  away  from  the  surface. 

Oreenstone.  A  variety  of  trap-roek.  The 
eoDstituent  parts  of  greenstone  are  hornblende 
and  imperfectly  crystallised  felspar,  the  felspar 
being  abundant.  Augite  sometimes  replaces 
the  hornblende,  producing  dolerite.  [Tbap- 
bool] 

dresmiioiu  (Lat.  gregarius,  from  grex,  a 
fock\  In  Zoology,  those  animals  which  are 
firand  in  company  with  each  other;  used  in 
opposition  to  solitary. 

OregoiiMi  Calendar.  The  reformed 
calendar  of  the  church  of  Home,  introduced  by 
P<^  Grcsoiy  XIII.  in  1582,  in  which  the 
error  of  ue  civil  year  of  the  Julian  calendar 
was  coRected  by  the  omission  of  three  inter- 
calary days  in  four  centuries,  and  the  moon's 
sge,  with  the  time  of  Easter,  and  the  other 
movable  feasts  depending  on  it,  indicated  by 
the  table  of  epacts.     [Calbxdab.] 

Orayortan  Cliaiit.  Introduced  by  Pope 
Gregory  the  Great  about  a.d.  600.  These  chants 
bare  continued  in  use  in  the  Western  church  to 
the  present  day,  and  form  the  basis  of  our 
cathedral  music    (Hook's  Church  Dictionary.) 

Oraffoiian  Spooli*  The  epoch  or  time  at 
which  the  computation  by  the  Gregorian  calen- 
dar eommenced.    This  was  in  March,  1582. 

Otatttrlan  Taleacope.  The  first  and 
most  common  form  of  the  reflecting  telescope, 
invented  by  James  Gregory,  professor  of  ma- 
thematics in  the  university  of  St.  Andrew's 
and  afterwards  of  Edinburgh,  and  described  by 
him  in  his  Optica  Promota^  published  in  1663. 

rTlLttOUPB.] 

Qif ai.01  Ian  Yaar.  The  cinl  year  of  the 
Gregorian  calendar.  In  the  Gregorian  calendar 
the  common  year  consists  of  365  days,  and 
cvnj  foolii  year  is  a  leap  year,  or  contains 
M  dayi^  exceptJDg  the  last  years  of  every 
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centuzy  of  which  the  number  is  not  divisible 
by  4.  Thus,  the  years  1700,  1800,  1900,  are 
not  leap  years;  but  1600  and  2000  are  leap 
years,  the  numbers  10  and  20  being  divisible 
by  4.  The  period  is  consequently  400  years,  in 
the  course  of  which  there  occur  97  intercala- 
tions ;  so  that  400  years  contain  365  x  400  +  97 
8=146,097  days,  and  therefore  one  Gregorian 
year  consists  of  365*2425  mean  solar  days,  or 
365  d.  5  h.  49  m.  12  sec.  But  the  true  solar 
year  consists  of  365  d.  5  h.  48  m.  49*62  sec 
The  Gregorian  year,  therefore,  errs  in  excess  by 
2238  seconds ;  but  the  en*or  is  not  worth  taking 
into  account,  as  it  only  amounts  to  one  whole 
day  in  3.866  years. 

Oregorlte.  The  Menaccanite  of  Cornwall, 
discovered  by  Mr.  Gregor,  whose  name  it 
bears.     A  variety  of  titanic  iron-ore. 

Grenade  (Fr.  from  its  resemblance  to  a 
pomegranate).  A  hollow  ball  of  iron  or  glass, 
about  two  inches  and  a  half  in  diameter, 
charged  with  gunpowder  and  furnished  with  a 
fuse ;  it  is  often  called  a  hand  grenads,  being 
tlirown  by  hand  from  the  parapets  of  besieged 
places  upon  the  invaders  beneath. 

Grenadiers  (Fr.).  The  name  given  at 
first  to  the  soldiers  who  threw  grenades  ;  but 
afterwards  conferred  on  certain  troops  of  the 
line,  distinguished  by  peculiarities  of  dress,  ac- 
coutrements, &c.  The  name  originated  with  the 
French  in  1667,  but  was  speedily  adopted  into 
all  the  armies  of  Europe ;  and  wherever  it  has 
been  introduced,  the  finest  men  of  a  regiment 
have  alwavs  been  selected  to  form  what  is 
called  the  grenadier  company.  Until  recently 
each  regiment  of  the  line  in  our  service  had 
a  grenadier  company  ;  now  the  name  only  re- 
mains in  the  *  Grenadier  Guards.' 

Gr^e.  The  French  name  for  a  sandstone 
or  a  grit  Thus  the  new  red  sandstone  is 
called  U  nouvtau  gris  rouge;  the  gris  of 
Fontuinebleau  is  also  a  well-known  member 
of  the  tertiary  gr^s. 

GressorlaL  In  Ornithology,  is  applied  to 
the  feet  of  birds  which  have  three  toes 
forward,  two  of  which  are  connected,  and  one 
behind. 

Gretna  Green  Marriages.    In  order  to 

evade  the  stringency  of  the  English  Marriage 

Law,  after  the  Act  of  George  IL,  and  to  ez\joy 

the  facilities  afforded  by  that  of  Scotland  [Majb- 

BiAOB,  Law  of],  couples  from  England  used  to 

have  the  ceremonv  performed  at  the  first  place 

which   they  could  reach  in  Scotland.     Gretna 

Green,  on  the  western  border  near  Carlisle,  was 

the  best  known   and  most  convenient.    The 

ceremony  merely  amounted  to   an   admission 

before  witnesses  that  certain  persons  are  man 

and  wife,  the  only  condition  necessaiy  to  render 

it  a  valid  marriage  being  that  it  should  be 

either  preceded  or  followed   by  cohabitation. 

This  facility  was  abolished  by  19  &  20  Vict. 

c.  96,  which  requires  twenty-one  days'  previous 

\  residence  to  render  such  marriage  valid.     The 

I  number  of  these  marriages  was  stated  to  be 

I  en  the  average  300  or  400  a  year  at  Gretna 

'  alone ;  but  with  those  which  took  place  at  other 
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places  along  Uib  border  ambontod  to  about 
dOO  a  year. 

Orewla  (after  Dr.  Grew,  a  physiological 
botanist  of  the  seventeenth  century).  Of  this 
genus  of  Tiliacea,  two  species,  G,  sa^nila  and 
asiatica^  yield  small  red  acid  fruit,  commonly 
used  in  India  for  flavouring  sherbet.  Some  of 
the  species  hare  a  fibrous  inner  bark,  which  is 
tised  for  rope-making,  &c. ;  and  the  wood  of 
G.  elastica  is  very  strong  and  elastic  They 
are  widely  dispersed,  but  not  found  in  America. 

drey  Stone  Xitine.  The  name  given  by 
London  builders  to  the  lime  made  from  the 
chalk  marl  quarried  at  Dorking,  Merstham,  or 
Godstone.  It  is  of  the  same  nature  as  the 
dunch  lime  of  the  midland  counties;  it  is 
moderately  hydraulic,  containing  about  eight 
per  cent,  of  tne  silicate  of  alumina.  It  swells 
a  good  deal  in  slaking,  and  gives  out  much 
heat. 

Greywaoke.    [Grattwacks;  Geoloot.] 

Orlas.  The  Anchovy  Pear  of  Jamaica  is 
the  produce  of  G.  cauliflorit.  The  fruits  are 
pickled  and  eaten  like  mangos.  The  genus 
belongs  to  the  Barringtoniacea, 

Chrilllii  (Gr.  yp(f^).  A  fabulous  animal  re- 
presented with  the  body  and  feet  of  a  lion,  the 
head  of  an  eugle  or  vulture,  and  as  being  fur- 
nished with  wings  and  claws.  The  griffin 
belongs  more  to  romantic  than  classical  my- 
thology. It  plays  a  prominent  part  in  the 
fairy  tales  and  romances  of  the  middle  ages ; 
and,  like  the  dragon  which  was  fabled  to  guard 
the  golden  apples  of  the  Hesperides,  its  chief 
duties  consisted  in  watching  over  hidden  trea- 
sures, and  in  guarding  captive  princesses,  or 
the  castles  in  which  they  were  confined.  It  has 
been  adopted  into  the  language  of  heraldry, 
where  it  constitutes  a  prominent  feature  m 
the  armorial  bearings  of  many  princely  and 
noble  fomilies. 

ChriAtlis'  BUJCtara.  The  mistura  ferri 
composita  of  the  London  Pharmacopaia ;  it  is 
a  useful  ferruginous  tonic,  deriving  its  efficacy 
£rom  the  protocarbonate  of  iron. 

Grilse.     [Salmon.! 

Chrimaoe  (Fr.).  in  Fainting  and  Sculp- 
ture, distortion  of  the  countenance,  firom  habit, 
afl^tation,  or  insolence.  The  ancient  come- 
dians wore  masks  fashioned  into  exaggerated 
grimaces.  (Fiooroni,  La  Matchere  Sceniche 
^c,  cCAntichi  Romania  Home  1 736.) 

Crlmin**  Ibaw.    [Lanouagb.] 

OrlnderB.    [Tests.] 

Oripe.  The  fore  foot  of  a  ship. — To  gripe, 
the  tendency  of  a  ship  to  bring  her  head  up 
to  the  wind  when  carrying  sail  on  the  wind. 

Gripes.  On  Shipboaid,  the  apparatus  of 
topes,  hooks,  &c,  by  which  boats  are  fastened 
to  the  upper  deck  during  stormy  weather. 

Oiieette  (Fr.).      Originally    a    dress    of 
coarse  grey  cloth ;  but  the  word  was  afterwards 
applied  to  denote  the  women  who  wore  them. 
'    Gristle.    [Gartiuloe.] 

Oiit  (A.-Sax.  greet).  Any  variety  of  stone 
made  up  of  minute  grains  cemented  together, 
may  conveniently  be  ^Ued  by  this  name.     Coal 
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\grit  is  a  sandstone  of  the  coal  meatetea ;  ealc 
grit,  a  limestone  of  the  oolitic  series. 

Chroat  (Dutch  grote,  originally  grote  schwar«s» 
tlie  great  schware,  as  distinguished  from  the 
little  schware,  of  which  there  were  five  in  the 
grote  orgi'oat).  An  old  English  silver  coin 
equal  to  4d.  of  our  present  money.  It  was 
introduced  by  Edward  IIL  about  the  yenr  1361, 
a  nd  has  Li  t  c>]y  been  again  adopted  and  issued  from 
the  Mint :  the  first  coinage  of  these  modem  silver 
groats  or  fourpenny  pieces  took  place  in  1835. 

Groats.  The  seeds  of  Oats  prepared  ixa 
an  article  of  food,  by  depriving  them  of  their 
husks  or  hulls. 

C^roin.  In  Architecture,  the  line  formed 
at  the  intersection  of  two  arches  which  cross 
each  other  at  any  angle. 

Gremmet.  On  Shipboard,  a  ring  or  loop 
made  at  the  end  of  a  piece  of  rope  by  inter- 
splicing  the  strands. 

Groninffenists.  In  Ecclesiastical  History, 
a  subdivision  of  the  sect  of  Anabaptists. 

Groem  (Dutch  grom,  a  gouth),  A  name 
now  usually  applied  to  servants  who  are  em- 
ployed about  horses.  The  groom-porter  was 
an  officer  of  the  royal  household  m  the  lord 
steward's  department,  whose  place  is  said  to 
have  succeeded  that  of  the  master  of  the  revels. 
Groom  is  still  the  denomination  of  several 
officers  of  the  royal  household,  chiefiy  in  the 
lord  chamberlain's  department ;  such  as  grooms 
in  waiting,  groom  of  tne  stole  or  robes,  &c.  &c 

Groove  (Dutch,  groeve,  a  furrow;  G^er. 
grube,  a  pit,  from  graben,  to  dig).  In  Archi- 
tecture, a  sunken  rectangular  channel.  It  is 
usually  employed  to  connect  two  pieces  of  wood 
together,  the  piece  not  grooved  having  on  its 
edge  a  tongue,  or  projection,  whoee  section  cor- 
responds to  and  fits  the  groove. 

Groove.  Every  rificd  firearm  has  two  or 
more  grooves,  cut  in  a  spiral  direction  in  the 
interior  of  the  barreL  The  parts  of  the  barrel 
between  the  grooves  are  called  lands. 

Gross.  In  Commerce,  the  number  of  twelve 
dozen. 

'Gross  yirmigtt.  In  Commerce,  the  weight 
of  goods  with  that  of  the  dust  and  dross,  or  of 
the  cask,  &c.,  in  which  they  may  be  contained. 
Out  of  this  weight  the  allowance  is  made  for 
tare  and  tret 

Grossbeak.     [Fbinoilla.] 

Grossularia  (Lat  grossulus,  a  small  Jig). 
A  green  garnet  found  in  Siberia. 

Grossulariaoess  (Grossularia,  an  old  name 
of  one  of  the  genera).  A  natural  order  of  shrubby 
Exogens,  natives  of  most  parts  of  the  world,  ex- 
cepting Africa  and  the  tropics,  and  distinguished 
among  epigynous  Exogens  by  their  pulpy  fruit 
and  parietal  placentae.  They  were  formerly  con- 
founded with  Cactacea,  and  have  been  placed 
by  Yon  Martins  between  Saxifragacem  and 
Onagracea ;  but  lindley  makes  them  the  type 
of  a  distinct  alliance.  The  Gooseberry,  Bihes 
Grossularia,  and  the  Currant,  Bibes  ruhrum  and 
nigrum,  are  well-known  fruits  of  this  order,  to 
wnich  also  belong  many  beautiful  hardy  shrubs 
common  in  our  gardens. 


GROTESQUE 

(Fr.).  In  the  Fine  Arts,  a 
tenn  applied  to  cafmcioas  ornaments,  which  as 
a  whole  haTe  no  ^rpe  in  nature ;  consisting  of 
figures,  animals,  Icayes,  flowers,  froits,  and  the 
like,  til  connected  together.  So  called  from 
bttxig  discovered  in  the  ancient  grottoes. 
[AbjlbbsqubJ 

Qr>tto  (itaL),  The  name  given  to  subter- 
zaneoos  natural  excavations  farmed  in  the 
heart  of  mountains  or  ot^er  places.  Many  of 
these  cavities  are  filmed  for  the  mephitic  exha- 
lations that  issue  from  them,  and  to  this  class 
belongs  mors  especially  the  Grotto  del  Cane, 
near  Naples ;  but  there  are  others  not  less  cele- 
brated for  their  beau^  and  grandeur,  of  which 
the  grottoes  of  Antiparos  and  Fingal  are  well- 
known  examples.  In  picturesque  gardening, 
the  term  is  applied  to  an  artificial  or  ornamen- 
tal cave  or  low  building  intended  to  represent 
a  natural  grotto. 

Oroond  (Ger.  grund).  In  the  Fine  Arts,  a 
word  of  various  application.  In  Painting,  it 
is  the  first  layer  of  colour  on  which  the  figures 
or  other  objects  are  painted.  The  term  is 
also  appliea  to  the  aifiTerent  distances  in  a 
picture,  as  fore-ground,  middle-ground,  back- 
ground. In  Sculpture,  it  is  the  surface  &om 
which,  in  rilUvi,  the  figures  rise.  In  Archi- 
tecture, it  is  used  to  denote  the  face  of  the 
scenery  or  country  round  a  building. 

Chronnd  Bait.  Balls  made  of  greaves, 
bran,  boiled  grain,  gentles,  &c,  mixed  up  with 
day  and  thrown  into  the  water,  by  which  the 
fish  are  brought  together  upon  those  spots 
which  the  angler  selects  for  his  sport. 

OroniMl  Chm  or  Oromid  Joe.  Ice  formed 
under  peculiar  circumstances  at  the  bottom  of 
running  water. 

The  theory  of  the  formation  of  ground  ice  is 
attended  with  some  difiSculty.     Dr.  Farquhar- 
son,  who  has  carefully  investigated  the  facts, 
and  given  tlie  results  of  his  observations  on 
the  ground  gru  of  the  rivers  Don  and  Lescbal 
in  Lincolnshire,  in  two  papers  printed  in  the 
Phil,  Trans,  for  1835  and   1841,  is  of  opinion 
that  the  ice  is  formed  when  the  water  has  gone 
down  to  the  temperature  of  the  freezing-point 
in  consequence  of  the  bottom  being  cooled  to  a 
still  lower  temperature  through  the  effect  of  1 
radiation,  in  the  same  manner  as  dry  land, 
under  a  clear  sky,  is  cooled  below  the  tempera- 
ture of  the  air ;  and  in  corroboration  of  this 
opinion  he   states,   that  the  formation  never 
occurs  excepting  under  a  clear  sky,  and  does 
not  take  place  where  the  stream  is  shaded  by 
bridges  or  high  banks.     It  has  been  objected 
to  this  theory,  that  ground  ice  has  been  ob- 
served in  the  Neva  under  a  thickness  of  three 
feet  of  8ni£ice  ice,  and  an  additional  covering 
of  three  ieet  of  snow,  circumstances   under 
whidi  radiation  could  not  take  place ;  but  Dr. 
Farquhanon  remarks,  that  thui  fact  can  form 
no  Talid  objection  to  his  explanation,  unless  it 
were  ascertained  that  the  ground  ice  was  formed 
tfkr  the  sui&ce  ice  and  fall  of  i<now,  and  not 
before.    Becent  researches  on  heat  have,  how- 
trer,  rendered  this  hypothesis  untenable,  since 
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it  has  been  proved  that  water  is  absolutely 
intranscalent  to  rays  of  (Aacure  heat  such  as 
those  which  Dr.  Farquharson  supposes  to  issue 
from  the  bottom  of  tne  stream,  m.  Arago,  in 
the  Annuaire  du  Bureau  des  LonffUudes  for 
1833,  after  stating  the  observations  which  had 
then  been  collected  on  the  subject^  attributes  the 
formation  to  three  circumstances :  I.  In  a  body 
of  water  in  motion,  the  temperature  of  which 
is  below  39°  of  Fahrenheit  (under  which  water 
becomes  specifically  lighter  by  a  further  di- 
minution of  temperature),  the  eddies  of  the 
current  throw  down  the  coldest  parts  which,  in 
still  water,  would  remain  at  the  surfiice,  so  that 
the  whole  stream  from  the  surface  to  the 
bottom  acquires  the  same  temperature  through 
this  mechanical  action.  2.  The  aptitude  for  the 
formation  of  crystals  on  the  stones  and  as- 
perities at  the  bottom.  3.  Less  impediment  to 
the  formation  *of  crystals  at  the  bottom,  in 
consequence  of  the  comparatively  greater  still- 
ness of  the  water.  On  this  subject  see,  in  ad- 
dition to  the  works  above  referred  to.  Colonel 
Jackson's  paper  on  the  Congelation  of  the  Neva, 
in  the  Journal  of  tfie  jRoyal  Geographical 
Society ;  Mr.  Eisdale's,  in  the  Edinburgh  New 
Philosophical  Joumalt  vol.  xvii. ;  Mr.  Weitz's, 
on  the  Ground  Gru  of  the  Siberian  Rivers,  in 
the  London  Geographical  Journal;  Mr.  Adie's 
and  Prof.  Frankland's  on  Ground  Ice,  in  the 
Journal  of  the  Chemical  Society,  vol.  xiv.  pp. 
Ill  and  113. 

Oround  Plate  or  811L  In  Architecture, 
the  piece  of  timber  which  forms  the  lower  part 
of  a  timber  building,  into  which  the  upright 
posts  or  principal  timbers  frame. 

Oround  Swell.  An  undulation  of  the 
ocean  caused  by  the  continuance  of  u  heavy  galo 
of  wind.  Ground  swells  are  rapidly  transmitted 
through  the  water,  sometimes  to  great  distances, 
and  even  in  direct  opposition  to  the  wind,  until 
they  break  against  a  shore,  or  gradually  subside 
in  consequence  of  the  fHction  of  the  water. 
They  indicate,  by  the  direction  of  their  move- 
ment, the  quarter  in  which  a  storm  has  raged ; 
and  occasionally  they  are  observed  to  come 
from  various  points  of  the  compass  at  the  same 
time. 

Groond-taelLle.  The  name  applied  on 
Shipboard  to  all  the  ropes,  &c.,  connected  with 
the  anchors  or  other  mooring  apparatus. 

Oronnds.  In  Architecture,  pieces  of  wood 
let  in  fiush  with  the  plastering,  for  which  they 
serve  as  a  guide ;  the  mouldings  and  other  finish- 
ings are  nailed  to  them. 

ChroandseL  The  common  name  for  the 
genus  Scnteio,  but  more  particularly  applied  to 
one  of  our  commonest  weeds,  Sinecio  vulgaris, 
a  plant  used  in  feeding  cage-birds. 

Group  (Fr.  groupe).  In  Painting,  an  as- 
semblage of  objects,  whose  lighted  parts  form 
a  mass  of  light,  and  their  shaded  parts  a  mass 
of  shadow :  the  word  is  also  used  to  denote  any 
adjoining  assemblage  of  figures,  animals,  fniits, 
flowers,  &c  In  speaking  also  of  objects  of 
different  sorts,  it  is  usual  to  say  that  one  object 
groups  with  another.     Lights  in  groups  should, 
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as  well  as  shadows,  be  connected  together,  or 
the  necessary  repose  will  be  wanting.  In 
Sculpture,  the  wora  group  is  applied  to  a  design 
in  which  there  are  two  or  more  figures.  In 
Music,  group  signifies  a  number  of  notes  linked 
together  at  the  stems. 

Grouse.    [Titbao.] 

<lroat«  In  Architecture,  mortar  reduced  to 
a  state  of  fiuidity  by  the  addition  of  water ;  also 
a  mixture  of  piaster  (or  fine  stuff)  putty  (or 
coarse  stuff)  used  to  finish  off  the  best  ceilings, 
and  sometimes  for  setting  walls  when  such 
finish  is  required. 

Oroynes*  High  timber  defences  erected  on 
the  exposed  shores  of  the  sea,  or  of  rivers, 
when  tney  are  composed  of  such  materials  as 
can  be  easily  removed  by  the  action  of  the 
coirents  that  may  beat  upon  them.  The  term 
is  also  applied  to  the  little  jetties  sometimes 
erected  to  defend  the  banks* of  rivers  when 
threatened  with  destruction  by  the  washing 
away  of  the  shore.  A  groyne  is,  in  fact,  a 
projection  that  is  carried  out  from  the  banks  of 
the  sea,  or  of  a  river,  in  a  direction  perpeu' 
dicular,  or  occasionally  inclined,  to  the  set  of 
the  current ;  and  it  is  supposed  to  act  in  the 
first  case  by  retaining  the  shingle,  which  has  a 
tendency  to  move  in  the  direction  of  the  pre- 
vailing wind ;  and  in  the  latter,  by  diverting 
the  channel  in  the  direction  required.  Groynes 
are  much  used  in  the  neighbourhood  of  Brigh- 
ton, Dover,  Harwich,  Yarmouth,  &c ;  they  are 
occasionally  employed  in  river  defences,  as  in 
the  course  of  the  Khine,  the  Ome,  the  Mid- 
ouse,  &c;  but  engineers  have  of  late  entertained 
the  opinion,  that  they  produce  as  much  harm 
as  good  in  these  positions,  by  creating  a  back- 
water on  the  down  side,  unless  they  are  so  close 
together  as  to  amount  practically  to  a  continuous 
puallel  walL  (Minard,  Ckmrs  de  Construction 
det  Canaua  et  des  Riviirea,  4'C.) 

Grnldfle.  The  name  of  the  family  of  wading 
birds  represented  by  the  stork  {(xrus), 

Omminet  IVad*  In  Artillery,  a  wad 
formed  of  a  circle  of  rope,  rather  less  in 
diameter  than  the  bore  of  the  sun  for  which 
it  is  intended,  with  two  cross-pieces  project- 
ing a  little  beyond  the  exterior  of  the  curde. 
These  wads  are  used  in  firing  cold  shot  from 
smooth-bored  guns,  when  the  elevation  is  less 
than  3^ 

Oms  (Lat  the  Crane).  One  of  the  modem 
constellations    in    the    southern    hemisphere. 

[CONSTBIXATION.] 

Oryllldw  (I^t.  gryllus,  Or.  yftiWos,  a 
locust).  The  name  of  the  family  of  locusts, 
having  the  genus  Gryllus  for  the  type.  [Locust.  ] 

OiTpanlmn  (Or.  yfivw6s,  curved).  In  Orni- 
tholooy,  the  rostrum  grypanium  is  that  form  of 
beak  in  which  the  culmen  is  more  or  less  cari- 
nated,  and  is  so  continued  to  the  apex  of  the 
incurved  maxilla. 

Ofl7pli8Ba(0r.  yp\nt6s),  A  genus  of  Ostra- 
oean  Bivalves,  remarkable  for  the  curvature  of 
the  apex  or  beak  of  the  shell ;  it  is  chiefly  re- 
presented by  fbssil  species,  one  of  which,  Gry- 
pkaa  virgula,  characterises  the  Kimmeridgo 
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day,  near  Oxford,  and  the  upper  oolite  of  pazti 
of  France. 

Giyplioala  (Or.  ypvw6s).  A  growing  inwards 
of  the  nails. 

OiuMO.  The  South  American  alexipharmic, 
Aristolochia  Guaco,  The  same  property  has 
also  been  attributed  to  Mikania  Guaco, 

Chiaiaoiiin  (Ouaiac,  the  Ouiana  name). 
This  genus  of  ZygophyUactm  comprises  the  tree 
which  yields  Lignum  VitsB  and  resin  Guaiacum ; 
the  first  remarkable  for  its  hardness  and  pon- 
derousness ;  the  second  used  medicinally  as  a 
stimulant  in  chronic  rheumatism,  and  as  an 
alterative.  This  tree  is  called  G.  offieinaJr, 
and  produces  pinnate  leaves  and  very  pretty 
blue  flowers.  The  resin  is  obtained  by  notching 
the  st-em;  it  has  some  chemical  peculiarities 
which  distinguish  it  fVom  the  common  resins, 
especially  its  property  of  becoming  blue  and 
green  by  the  action  of  certain  oxidising  sub- 
stances. (Brande,  PAi7.  7Va7i«.  1806.)  Its  con- 
stituent resins,  and  the  products  of  its  dry  dis- 
tillation, are  also  in  many  respects  peculiar. 

CK&ana  (Port,  corrupted  firom  Iguana).  The 
local  name  applied  to  a  large  American  lizard, 
the  Iguana  tuberculata^  or  Lacerta  Iguana  of 
Linnseus. 

CK&anaelio.    [Auchenia.] 

Gnano.  The  dried  dung  of  seafowl,  which 
has  accumulated  for  ages  on  certain  tropical 
islands.  It  was  introdyced  into  Enelish  agri- 
culture in  1840,  and  the  importation,  which 
amounted  to  2,000  or  3,000  tons  in  1841  and 
1843,  has  varied  from  100,000  to  300,000  tons 
per  annum  ever  since.  It  is  used  at  the  rate  of 
from  one  to  three  cwt.  per  acre  as  a  top  dressing 
for  wheat  and  other  com  crops ;  and  it  is  also 
of  great  service  as  an  addition  to  the  &rmyard 
manure  for  various  green  crops.  Its  use  has 
prepared  the  way  for  the  extension  of  the  arti- 
ficial manure  manufacture ;  and  the  two  to- 
gether have  almost  revolutionised  English  agri- 
culture, and  greatly  added  to  the  productiveness 
of  English  soil.  It  is  an  excellent  manure, 
abimdant  in  nitrogenous  compounds,  which  seem 
principally  to  consist  of  urate  of  ammonia,  and 
of  the  products  of  the  decomposition  of  that 
salt ;  but  it  is  largely  adulterated,  and  many  sam- 
ples come  into  the  market  which  are  spurious. 

Gaarana.  The  PauUiniasorhilis,  a  South 
American  tree,  yield  seeds  which,  when  pounded, 
made  into  cakes,  and  dried  in  the  sun,  form 
Ouarana  bread.  Ouarana  is  extensively  used 
in  Brazil,  Guatemala,  Costa  Rica,  and  other 
parts,  of  South  America,  as  a  nervous  stimulant 
and  restorative,  and  also  as  a  material  for 
making  a  refreshing  beverage.  The  active 
principle  of  Ouarana  is  said  by  Martins  to  be 
identical  with  theine ;  but,  as  far  as  is  known, 
no  other  substance  yields  it  so  abundantly,  the 
amounts  beins  6*07  per  cent  as  against  good 
black  tea,  which  yields  2*13,  and  coffee  from 
0*8  to  1*00.  The  GKiarana  is  carried  in  the 
pocket  of  almost  every  traveller ;  and  when  re- 
quired, a  small  portion  is  grated  on  a  fish  bone 
or  scale  carried  for  the  purpose,  and  being 
added  to  water,  is  taken  as  a  substitute  for  tea. 


eUABANTEE  GUARDS 

In  Law,  an  undertaking  to  '  fifty  men,  anned  with  bows,  but  afterwarda  iom« 
aiifwer  for  the  £iilnre  of  another.  By  the  ,  carried  halberds,  and  later  arquebuasea.  Thea« 
Statnte  of  Franda,  a  penon  is  not  liable  on  a  '  were  exchanged  for  partisans  (which  they  now 
special  promiae  in  the  nature  of  a  guarantee !  carry)  in  the  reign  of  William  III.  [Bxbf- 
unleaa  a  written  agreement^  or  memorandum  of  batbb.] 

such^  promise  ahall  be  aigned  by  the  party  Ckiardian.  In  Law,  he  who  has  the  custody 
making  the  promiM^  or  some  person  lawfiiUy  of  such  persons  as  are  incapable  of  directing 
authonaed  l^  him.  See  also  19  &  20  Vict,  themselves,  aod  especially  of  infanta.  These 
c  97.  j  may  now  be  said  (on  the  father's  death)  to  be 

Ooardf  Hie  AnpeHal.  Was  formed  by  of  fire  classes :  1.  Testamentary,  or  appointed 
the  emperor  Napoleon  I.  in  1804,  from  a  small  by  will ;  2.  Cuatomazy,  by  local  usage ;  3.  Ad 
corps  of  lifegnardi  (as  they  might  be  termed)   litem,  or  appointed  by  a  court  in  order  to  con- 


which  had  sorred  to  defend  the  Convention, 
the  Corps  L^islatif  of  1795,  the  Directoiy, 
and  afterwards  the  Consulate.  Ita  augmenta- 
tion and  equipment  became  afterwards  one  of 
Napoleon's  faTourite  pursuits.  In  1809,  hn 
dinded  it  into  the  old  and  new  guard,  and  as 
soldiers  could  not  be  enroUed  in  the  old  guard 
except  after  serving  four  campaigns  in  the  line 
with  distinction  or  from  the  preparatory  corps 
called  the  young  guard,  it  was  an  institution 
of  the  highest  military  poli<nr.  « In  the  end  of 
1812.  the  Imperial  Guard,  old  and  young,  con- 
sisted of  56,000  men ;  and  its  f^her  increase 
was  only  prevented  by  the  calamities  of  the 
fbllowing  years.  At  the  Eestoration,  the  sol- 
diers of  the  young  guard  returned  to  the  line ; 
th<»e  of  the  old  gus^  were  formed  into  royal 
regiments.  The  Imperial  Guard  was  revived 
by  Napoleon  IIL  in  1854,  and  portions  of  it 
took  part  in  the  Crimean  war  in  1855.  It 
consists  of  infantry,  cavalry,  and  artillery. 
The  Russian  imperial  guard  forms  an  entire 
corps  d'arm^,  exceeding  50,000  in  number. 

Ctamrdf  Wationaly  of  l*ranoe.  This 
£imou8  institution  was  first  devised  by  the 
Municipal  Committee  of  Safety  of  1789,  which 
sat  at  the  Hotel  de  Ville,  in  Paris,  before  the 
taking  of  the*Bastille.  The  corps  which  was 
then  raised  at  first  carried  green  colours,  after- 
wards replaced  by  the  tricolor.  It  was  more 
fully  organised  by  a  decree  of  September  1791, 
to  be  raised  by  voluntary  enlistment,  both  in 
Paris  "and  the  departments,  in  the  proportion  of 
one  man  out  of  every  twenty  citizens.  The 
sUfT  of  the  national  guard  was  dissolved  by 
the  Convention  after  the  13  Vend^miaire  (1795), 
and  it  was  placed  under  control  of  the  military 
authorities.  Napoleon  made  of  the  national 
guard  a  species  of  military  nursery,  and  large 
portions  of  it  volunteered  in  1813  to  act  beyond 


duct  legal  proceedings ;  4.  By  appointment  of 
chancery ;  and  5.  In  tort  or  by  intrusion,  as  when 
a  person  wrongfully  intrudes  in  the  management 
of  an  infant's  estate,  he  must  account  in  clmncery 
as  if  he  had  been  a  guardian.  The  old  kinds  of 
guardianship  at  common  law  are  too  nearly 
obsolete  to  need  recapitulation.  In  France,  as 
in  England,  guardianship  (tutelle)  lasts  until 
the  fiul  age  of  twenty-one,  unless  in  case  of 
marriage  or  judicial  tmancipation, 

Gaardian  of  Sptrttnaltttes.  In  Eccle- 
siastical Law,  t)ie  person  to  whom  the  spiritual 
administration  cf  a  diocese  is  intrusted  during 
the  vacancy  of  the  see. 

Gaardian  of  Temporalities.  A  person 
appointed  by  the  king  during  the  vacancy  of  a 
see  to  take  care  of  the  goods  and  profits  of  the 
same,  and  deliver  an  account  to  the  Exchequer. 

Goardians  of  tlie  Voor.  Officers  ap- 
pointed in  each  union,  under  the  Poor  Law 
Amendment  Act,  4  &  5  Wm.  IV.  c  76,  to 
superintend  the  administration  of  that  law. 
[Poor  Law.] 

Guards  (through  the  French  garder,  from 
the  Teutonic  weardian,  to  ward  or  Jceep).  Troops 
attached  to  the  person  of  the  sovereign.  Body- 
guards have  been  an  inseparable  accompaniment 
of  monarchy  from  the  earliest  ages  *  the  Assy- 
rian and  Persian  monarchs  employed  them. 
The  corps  of  Arp^raspides,  or  silver-shields, 
were  selected  by  Alexander  out  of  the  bravest 
men  of  his  army.  The  Koman  emperors  had 
their  Praetorian  guard.  Napoleon  first  created 
a  small  troop  of  body-guaras,  with  the  title  of 
Guides,  while  he  was  yet  only  general,  in  his  first 
Italian  campaign.  From  this  arose  by  degrees 
the  gifnt  institution  of  the  Imperii  Guard. 
[Guard,  thk  Imfebiai..]  In  England,  the  guaida 
(otherwii^e  called  household  troops)  consist  of 
tliH  life-guards,  the  royal  regiment  of  horse- 


the  frontiers.     Under  the  Restoration  the  na-   guards,  and  three  regiments  of  foot-guards.  The 
tional  guards  were  deprived  of  the  privilege  of !  first  English  body-giuirds  were  embodied  in 


chousing  their  own  officers;  and  in  1827,  in 
ooDsequenoe  of  their  public  demands  for  the 
dismiaml  of  the  ministry  (Villele's),  they  were 
dissolved.  In  1848.  they  were  reconstituted 
and  enlarged  to  the  number  of  100,000.  Their 
eoostitntion  was  again  entirely  altered  in  1852, 
and  tiiey  were  placed  under  government  control 
Eveiy  Frenchman  is  bound  to  this  service  from 
Sfieen  to  fifty. 

0«uund«   Yeomen  of  tlie.      Were    first 
niisd  by  Heniy  VII.  in  1485,  and  appear  to 


1485  ;  the  horse-guards  in  1550 ;  and  the  foot' 
guards  in  1660.  Many  of  the  European  sove- 
reigns, before  the  French  Kevolution,  had  small 
corps  of  foreign  troops  which  served  in  this  ca- 
pacity. Thus  the  French  kings  had,  in  early 
times,  a  body  of  Scotch  gimrds,  termed  archers ; 
at  a  later  period,  a  body  of  Swisfi  guards,  called 
the  Cent-Swisses ;  and  after  the  Keatoration  of 
1815  several  battalions  of  Swiss  guards  were 
organised  for  the  same  service.  This  system 
has  almost  disappeared,  since  the  troubles  of 


Ittve  bea  the  first  standing  military  corps  ever  i  the  Revolution  have  introduced  a  spirit  at  once 
i*t  <m  ibot  in  this  country.    They  were  at  first !  more  military  and  more  national  into  the  ooun- 
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eils  and  popnlatioiis  of  Europe.  The  pope 
still  retains  his  Swiss  guards. 

Onardsliip.  In  a  British  port,  a  large  ship 
of  war  on  harbour  duty  appointed  to  protect  the 
ships  lying  tinarmed  in  the  port. 

GfiaTa^  The  fruit  of  the  Pndium  Ottaiava, 
of  which  two  forms,  called  pomtferum  Atkdpyri- 
ftirum^  are  known,  and  from  the  fruits  of  which  a 
jelly  is  made  in  the  West  Indies.     [Psidiux.] 

Gadffeon  l(Fr.  goujon).  The  common  name 
of  a  small  species  of  tiie  Gyprinoid  family  of 
soft-finned  fishes ;  having,  like  the  barbel,  cirri 
or  feelers  at  the  mouth,  and  both  the  dorsal  and 
anal  fins  shorty  but  without  a  strong  bony  ray 
at  the  commencement  of  either.  The  species 
consequently  forms  the  type  of  a  distinct  sub- 
genus called  Gohio. 

GuBOEON.    On  Shipboard.     [Goodoeok.] 

Oadffeons.  Any  short  pin  or  bearing  part 
of  a  piece  of  machinery.  The  laws  of  torsion 
are  principally  directed  to  ascertain  the  size  to 
be  given  to  these  parts  of  machinery'.  (Hodg- 
kinson,  Tredgold,  Kcnnie,  &c.) 

ttaebers  or  ttaebres  (i.e.  Giaours,  infi- 
dels).  The  sectaries  of  the  ancient  Persian 
religion,  of  which  the  chief  peculiarity  is  the 
worship  of  fire,  are  so  termea  by  the  Moham- 
medans. They  still  exist  in  some  of  the 
southern  and  eastern  districts  of  Persia ;  and 
a  colony  of  them,  long  established  at  Bombay 
and  other  parts  of  the  western  coast  of  India, 
has  attained  to  wealth  and  distinction.  These 
are  termed  in  India  Parsees^  from  the  nation 
from  which  they  originally  sprang.  The 
Guebres  explain  the  worship  of  fire  by  pro- 
fessing to  regard  it  as  a  symbol  only  of  the 
Divinity.  Their  sacred  books  are  termed  the 
Zend-Avesta.     [Pabsees.] 

Guelder  Sose.  The  Viburnum  Opidua 
of  botanists.  It  is  remarkable  for  having  the 
outer  flowers  of  its  cymes  enlarged  and  neuter ; 
in  one  variety,  called  the  Snowball-tree,  the 
whole  cyme  becomes  barren,  forming  a  globose 
head  of  snowy  flowers.  This  variety  is  commonly 
planted  in  shrubberies,  and  bears  the  names 
of  Rose  de  Gueldres,  Pellotte  de  Neige,  Boule 
de  Neige,  &c. 

Ouelf,  Order  off  or  Soyal  ttaeipMo 
Order.  An  Hanoverian  order  of  knighthood, 
founded  in  1816  by  George  17.,  then  Prince 
Begent  It  consists  of  grand  crosses,  comman- 
ders, and  knights,  both  civil  and  military. 

Oaelfli.  In  Italian  Histoiy,  during  the  mid- 
dle ages,  a  political  party,  the  feuds  between 
which  and  the  opposite  party  of  the  Ghibellines 
long  distracted  the  country.  The  former  name 
is  derived  from  that  of  the  e^reat  German  house 
of  tJie  Welfs  or  Guelfs.  These,  in  the  twelfth 
century,  were  dukes  of  Bavaria,  who  carried 
on  war  in  Germany  with  the  house  of  Hohen- 
staufTen,  from  one  of  whose  castles  (Weiblingen) 
the  name  Ghibelline  is  supposed  to  have  been 
derived.  The  latter  house  haring  become  the 
ruling  power  in  Gh»rmany  under  Frederick  I., 
that  pnnce  invaded  Italy  in  order  to  reassert 
the  rights  of  the  empire ;  and  thus  these  party 
Xiames,  first  used  in  a  German  feud,  were  trans- 
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planted  into  that  countiy.  The  chief  adver- 
saries in  Italy  of  the  house  of  Hohenstaufifen 
were  the  popes,  who  thus  became  the  heads  of 
the  Guelf  pi^ly ;  and  in  the  thirteenth  century, 
when  Frederick  IL  was  involved  in  contestts 
with  several  successive  pontiffs,  the  struggle 
between  the  two  became  a  contest  between 
the  tem'poral  and  spiritual  power.  In  that  in- 
stance tne  latter  prevailed ;  but  the  Ghibellines 
remained,  notwitnstandine,  powerful,  especially 
in  the  north  of  Italy ;  and,  in  the  beginning  of 
the  following  century,  the  invasion  of  the  em- 
peror Henry  of  Luxemburg  added  considerably 
to  their  power.  In  the  eAj  part  of  that  cen- 
tury the  leading  Ghibelline  powers  generally 
were,  Milan  under  the  house  of  ViscontX  Verona 
under  that  of  La  Scala,  and  the  Aragonese 
kings  of  Sicily ;  the  chief  Guelf  states,  £e  re- 
public of  Florence,  the  Angevin  kings  of  Naples, 
&c.  Other  states  were  alternately  under  the 
control  of  the  two  parties  as  they  in  turn  pre- 
dominated. At  this  time  the  poet  Dante,  who 
had  embraced  Ghibelline  principles,  not  merely 
on  party  grounds,  but  from  exalted  politick 
speculation,  threw  the  lustre  of  his  gemus  over 
the  civil  feuds  of  his  ago.  In  the  course  of  the 
fourteenth  century,  especially  after  the  removal 
of  the  papal  seat  to  Avignon,  the  original  prin- 
ciples of  the  two  parties  were  entirely  lost ; 
while  the  names  continued,  and  factions  bearing 
those  appellations  constantly  agitated  the  Italian 
cities  and  monarchies  down  to  the  middle  of 
the  fifteenth  century,  or  even  to  a  still  later 
period.  (Kaumer,  Geschickte  d-er  Hohenstauffen; 
Sismondi,  Bipubliques  Italiennes.) 

Ouenon.     [Cebcofithecus.] 

Gaerllla  (Span,  little  war).  Petty  warfare, 
carried  on  without  a  regularly  organised  army. 
The  plan  of  harassing  the  French  armies  by 
the  constant  attacks  of  independent  bands, 
acting  in  a  mountainous  country,  n'as  adopted 
in  the  north  of  Spain  during  the  Peninsular 
War.  It  was  first  reduced  into  a  kind  of 
system  in  1810.  (Napier's  Peninsular  War, 
book  ix.  chap,  i.)  The  bands  which  conducted 
this  desultory  warfare  were  called  ^rtidas: 
the  name  guerilla  is,  by  a  misapplication  of 
the  term,  frequently  applied  to  them. 

Guide  (Fr.).  In  Music,  the  leading  part  in 
a  canon  or  fugue. 

Ouldon  (Fr.).  The  flags  or  colours  of 
dragoon  regiments  are  called  guidons.  They 
are  of  silk,  the  first  or  royal  guidon  crimson, 
the  regimental  or  second  guidon  the  colour  of 
the  facings  of  the  regiment.  From  Markham*s 
Soulditr's  Accidence,  1645,  we  find  that  the 
guidon  was  the  first  fiag  of  a  commander  of 
horse,  who  when  he  performed  good  service 
became  permitted  to  carry  a  comet,  which  was 
a  guidon  with  the  swallow-tail  cut  off,  and  if 
he  was  very  gallant  his  comet  was  cut  square 
into  a  banner. 

Guidonee  or  Guides.  A  society  of  priests, 
established  by  Charlemagne  at  Rome,  to  con- 
duct pilgrims  to  Jerusalem,  and  otherwise  to 
help  them  in  their  pilgrimage. 

Onilandina    (after   M.   Guilandin).    The 
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(hUandina,  Btmducetim^  an  Indian  tree,  pro- 
dace*  kard  seeds  called  «ndbr  nuU^  which  are 
Strang  into  necklaces,  rosaries,  ftc  The  kernels 
are  lepnled  to  have  tonic  and  ftibrifbgal  pro- 
pexlies ;  as  also  ^  roots.  It  forms  a  prickl j 
tiailing  tree  of  the  Lanminons  order. 

CHiUd  or  CMId  (Ste.  gildan,  to  jpoy; 
perhaps  from  pa^enta  made  by  a  member  of 
%  gmld  on  amnission).  A  £rajamity  or  asso- 
cialion,  generally  of  merchants.  The  Collegia 
Opifie««i  of  the  later  Roman  empira  appear 
to  hare  bean  societies  of  this  kino,  in  which 
a  body  of  aitisans  or  traders  exercising  the 
same  craft  were  united  together  for  purposes  of 
nratual  assistance,  andpossessedwhatwe  should 
term  corporute  rights.  TIm  Anglo-Saxon  guilds 
were  rolnntary  associations  fbr  various  purposes, 
religions  ana  social  as  well  as  commercial. 
The  oldest  I^oglish  guild  of  which  the  history 
is  at  all  ascertained  is  said  to  hare  been  the 
Cnighten  guild  of  London,  which  has  been 
thought  by  its  name  to  have  been  a  mili- 
tary company;  but  this  is  doubtful,  and  its 
history  is  extremely  obscure.  But  the  more 
important  guilds  of  later  times  have  been  all 
mercantile.  The  guild-merchant,  in  many 
boroughs  of  England,  seems  to  have  been  a 
trading  society,  into  which  all  persons  wish- 
ing to  exercise  trade  within  the  Dorough  were 
obliged  to  be  admitted ;  and  hence,  in  process 
of  time,  the  freedom  of  the  borough,  which 
originally  depended  upon  mere  inhabitancy, 
be<»me  connected  with  admission  to  the  guild, 
and  the  guild  and  corporate  body  of  the  borough 
became  coextensive.  A  more  remarkable 
change  took  place  in  the  constitutidn  of 
London,  where  the  several  trading  companies 
by  degrees  so  completely  engrossed  the  govern- 
ment, that  admission  into  one  or  the  other  of 
them  (the  liveried  companies)  became  a  neces- 
sarv  qualification  for  the  exercise  of  municipal 
rights ;  while  some  relics  still  remain  fsuch  as 
tl^  division  of  the  city  into  wards)  of  tne  more 
ancient  state  of  things.  The  name  gitiUd  is  still 
preserved  in  the  ancient  boroughs  of  Scotland, 
and  the  dean  of  guild  is  the  second  mtmidpal 
magistrate  of  a  Scottish  borough.  The  zUnfle 
of  German  cities,  and  the  trading  companies 
of  those  of  France  and  Italy,  have  acted  an 
equally  important  part  in  the  history  of  those 
coontries. 

ggflleniot.    [Uria.] 

GvUIoelie  (Fr.  guillochis).  In  Architecture, 

an  ornament  composed  of 
curved  fiUets,  which  by  re- 
petition form  a  continued 
series. 

Golltotlae  (Fr.).  The  name  given  to  the 
iastrament  of  capital  punishment  used  in 
Fbnce;  so  called  from  Joseph  Imace  Guil* 
lotiB,  by  whom  it  was  introduced  into  that 
coimtrf.  This  person  was  bom  at  Saintes, 
and  became  a  physcian  at  Paris,  where  he 
oUained  a  certain  celebrity  in  the  early 
period  of  the  Berohition  by  the  strong  part 
vbidi  he  took  in  faTOur  of  the  rights  of 
Ibe  Tifuf-j^t,    He  was  in  consequence  elected 

76 


GULDIN'S  THEOREMS 

a  deputy  to  the  National  Assembly.  When 
that  body  was  occupied  in  its  long  (i^seussions 
relative  to  the  reform  of  the  penal  code  (in 
1790)Guillotin  proposed  the  adoption  of  decapi- 
tation— ^up  to  that  time  used  only  for  nobles — 
as  the  only  method  of  capital  punishment 
F^m  sentiments  of  humanity  he  recommended 
the  employment  of  a  machine  which  had  been 
louff  kxiown  in  Italy  under  the  name  of  mannaja^ 
and  in  other  countries  also ;  for  something 
much  resembling  it  had  been  used  in  Scotland 
[Maveii],  and  in  England  within  the  juris- 
diction of  the  boronph  of  Halifax.  The  Assem- 
bly approved  the  idea,  and  the  machine  was 
adopted,  to  which  the  Parisians  have  given  the 
name  of  Guillotine,  and  of  which  Gmllotin  is 
most  arroneously  supposed  to  have  been  the 
inventor.  It  consists  of  two  upright  pieces  of 
wood  fixed  in  a  horizontal  frame ;  a  sharp  blade 
of  steel  moves  up  and  down  by  means  of  a 
pulley  in  grooves  in  the  two  uprights ;  the 
edge  is  oblique  instead  of  horizontal.  The 
criminal  is  laid  on  his  face,  his  neck  im- 
mediately under  the  blade^  which  severs  it 
at  a  blow  from  his  body.  It  is  equally  a 
vulgar  error  that  Guillotin  perished  by  the 
instrument  which  bears  his  name.  He  was 
imprisoned  during  the  Keign  of  Terror,  but 
released  at  the  revolution  of  July  1794 ;  and 
died  in  1814,  after  founding  the  association 
termed  the  Academy  of  Medicine.  (See  the 
articles  on  this  subject  in  Croker^s  Essays  on 
the  French  Revolution.) 

ttnlnea.  An  English  denomination  of 
money ;  formerly  a  coin,  but  now  disused.  Its 
value  is  21«.  The  coin  weighed  129^  grains, 
and  contained  118*7  grains  of  pure  gold. 
Guineas  were  first  coined  in  the  reign  of 
Charles  II.  (1662)  of  gold  brought  from 
Guinea ;  whence  the  name. 

Gnlnea  Ben.    [Mblbagbis.] 

ttainea  Pepper.    A  species  of  Capsicum. 

Golnea  Piy.    [Cavia.] 

Guinea  IVorm.  The  Filaria  tnedinensis. 
A  worm  which  affects  the  skin,  especially  of 
the  legs,  in  warm  climates.  Whilst  it  remains 
under  the  skin,  this  worm  produces  little  un- 
easiness, till  a  part  suppurates,  and  it  puts 
oat  its  head ;  much  pain  is  experienced  on 
attempting  to  draw  it  out»  especially  if  it  be 
broken. 

ttuisarde.  In  Scotland,  actors  in  masque- 
rades, answering  to  the  Morrice  dancers  of 
England. 

Ouitar  (Lat  dtliara,  Grr.  KtBdpa).  A  musical 
stringed  instrument,  the  invention  of  which  is 
attributed  to  the  Spaniards.  The  strings  are 
stretched  over  a  body  much  larger  th^  the 
violin,  but  of  somewhat  similar  shape;  the 
strings,  which  are  more  in  number  than  in  the 
violin,  and  are  not  carried  over  so  high  a 
bridge,  are  struck  or  pulled  with  the  fingers. 

Gala.    In  Architecture.     [Gola.] 

GiTLA  (Lat.).  In  Zoology,  the  region  of 
the  throat  nearest  the  lower  jaw. 

Galdln*s    Tlieorenis.     These  theorems 
given  originally  by  Pappus,  and  merely  repro- 
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dvoed  and  Terified  by  Gbldinns  in  his  work 
Jh  Centro  GravitaiU  1635-41,  form  the  foun- 
dation of  the  so-called  Baiycentric  method 
of  determining  the  snpeificial  area,  and  the 
volume  of  a  siuface  of  revolution.  They  may 
be  thus  enunciated : — 

1.  The  area  of  the  surface  of  a  solid  of  re- 
volution is  equal  to  the  rectangle  under  the 
generating  arc,  and  the  circumference  of  the 
circle  which  the  centre  of  gravity  of  this  arc 
describes.  2.  The  volume  of  a  solid  of  revo- 
lution is  eqsal  to  that  of  a  prism,  whose  base 
18  bounded  oy  the  generating  curve  and  whose 
altitude  is  the  circumference  of  the  circle  de- 
scribed by  the  centre  of  gravity  of  the  space 
which  this  curve  encloses. 

The  demonstrations  of  these  theorems  were 
not  given  by  Guldinus ;  they  are,  however, 
simple,  and  will  be  found  in  most  treatises  on 
Mechanics. 

Chiles  (Fr.  gueules;  it  is  said  from  the 
red  colour  of  gueule,  the  throat).  In  Heraldry, 
red ;  one  of  the  colours,  or  tinctures,  employed 
in  blazonry.  It  is  equivalent  to  ruby  among 
precious  stones.  Mars  among  planets.  In  en- 
graving, it  is  represented  by  a  vertical  line. 

aiiir  (ItaL  golfo,  Gr.  ic<<Airof,  Mod.  Gr. 
tc6\^s).  In  Physical  Geography,  a  portion 
of  the  sea  nearly  enclosed  by  land.  Tnere  is 
little  essential  difference  between  bays  and 
gul&,  but  the  former  name  is  more  generally 
applied  to  deep  indentations  of  the  land  whose 
opening  towanls  the  ocean  is  as  wide  as  any 
part  of  the  inlet,  whereas  gulfs  have  narrow 
entrances..  Other  great  enclosed  portions  are 
cabled  Sbas. 

Of  all  gulfs,  the  gulf  of  Mexico  is  the  most 
complete  and  characteristic.  [Mexican  Gin:^ .] 
It  is  the  most  nearly  enclosed  as  well  as  the 
largest.  The  Persian  gulf  is  large,  and  very 
nearly  enclosed,  lying  between  Arabia  and 
Persia,  and  receinng  the  waters  of  the  Eu- 
phrates.   The  gulf  of  Siam  is  much  more  open. 

Onlf  Stream.  This  name  is  given  to 
a  stream  current,  of  extraordinary  dimatal 
importance  to  Europe,  which  comes  out  of  the 
gulf  of  Mexico,  between  the  islands  off  the 
coast  and  the  peninsula  of  Florida,  and  thonce 
within  the  Bahama  bank,  parallel  to  the 
American  coast,  until  it  meets  the  St.  George's 
and  Nantucket  banks,  when  its  course  is  de- 
flected eastwards.  After  passing  the  southern 
extremity  of  the  great  bank  of  Newfoundland, 
it  runs  in  the  same  direction  to  about  38^  W(^ 
longitude,  within  the  parallels  of  35°  and  43° 
north.  At  this  point,  the  main  stream  turns 
to  the  south-east  and  south  as  far  as  the  Azores, 
after  which  it  is  lost 

But  although  the  main  stream  is  thus  de- 
flected, its  influence  extends  much  farther. 
Portions  of  it  reach  to  Iceland,  and  wash  the 
shores  of  the  British  islands,  where  tropical 
fruits  have  been-  sometimes  landed ;  and  tnere 
can  be  no  doubt  that  the  permanent  influence 
of  this  current  has  produced  the  genial  climate 
of  Western  Europe,  as  compared  with  the 
climate  in  corresponding  latitudes  on  the  west 
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coast  of  the  Atlantic,  or  on  either  coast  of  tiie 
Pacific. 

The  whole  range  of  the  Gulf  Stream  is  esti- 
mated at  about  3,000  miles  in  ordinary  years. 
It  occupies  about  seventy-eight  days  in  its  pro- 
gress, the  average  rate  of  motion  per  hour 
being  thus  a  little  more  than  a  mile  and  a  half. 
The  velocity,  however,  varies  greatly,  being  as 
much  as  five  miles  an  hour  as  it  issues  from 
the  gulf  of  Florida,  and  not  more  than  ten 
miles  per  day  near  the  Azores. 

The  temperature  varies,  but  the  Gulf  Stream 
is  everywhere  warmer  than  the  proper  tem- 
perature of  the  ocean  at  that  point.  As  it 
comes  out  into  the  Atlantic,  it  is  from  86^  to 
89^Fahr.,  and  is  only  reduced  to  84®  when  it  has 
travelled  ten  degrees  of  latitude.  After  that, 
as  it  crosses  the  Atlantic  it  cools  steadily,  but 
always  retains  a  part  of  its  initial  heat,  and  is 
constantly  wanner  than  the  ocean  adjacent. 
;  The  warm  moist  air  over  this  cumnt  of  hot 
water,  when  it  is  crossed  by  cold  currents 
coming  from  the  icy  regions  to  the  north,  is 
at  once  converted  into  mist^  and  thus  the 
course  of  the  stream  is  in  some  parts  marked 
by  doud  and  rain. 

Parts  of  the  Gulf  Stream,  nearer  the  Ameri- 
can coast  than  the  European,  are  sometimes 
actually  crossed  by  icebergs,  proving  that  the 
warm  current  is  comparatively  superficial,  and 
that  a  cold  current  sets  at  right  angles  to  the 
direction  of  the  stream,  near  enough  to  the  sur- 
face to  govern  the  course  taken  by  the  larger 
and  deeper  icebergs. 

Golf-weed.  The  Sargassum  hacciferum, 
which  is  found  fioating  in  the  Atlantic,  and 
occupying  more  than  a  quarter  of  a  million  of 
square  miles.  The  origin  of  this  mass  of  sea- 
weed has  not  been  ascertained. 

ttall.     [Labus.] 

ChUo  (Lat.  a  glutton^  from  gula,  the  gullet). 
A  ^enus  of  Plantigrade  Camivora,  the  type  of 
which,  Gulo  arcticuSf  exists  in  the  Boreal  regions 
of  the  Old  and  New  Worlds.  Its  fur,  under 
the  name  of  wolverine^  forms  an  extensive  ob- 
ject of  commerce  to  the  Hudson's  Bay  trappers. 
The  grison  (Gtdo  viitatus)  and  the  taira  {Gulo 
barfjatus)  are  found  in  South  America. 

CMiin  (Gr.  H6fifu).  A  vegetable  product, 
distinguished  by  solubility  in  water,  and  in- 
solubility in  alcohol ;  it  is  tasteless  and  inodor- 
ous. Gum  arabic,  which  is  the  produce  of 
several  Acacia^  may  bo  taken  as  a  sample  of  the 

Surest  form  of  gum.  It  is  imported  from 
arbary  and  Morocco.  Its  specific  gravity  is 
1*45.  Its  solution  is  viscid,  and  is  termed 
mucilage.  Gum  is  used  as  a  demulcent  in 
medicine,  and  fur  giving  gloss  and  stiffness  to 
linens,  silk,  &c.  Gum  arabic  consists  of  an 
acid  galled  arabin  or  arabic  acid  in  combination 
with  bases  principally  lime.     [TnAOACAirrH.] 

Gum  Aesiii.  The  inspissated  exudation 
from  many  trees.  Sometimes  it  is  a  mixture  of 
gum  and  resin,  such  as  myrrh,  aloes,  &c. 

Chun-tree.  The  popular  name  of  Eucalyptus, 
an  extensive  genub  of  trees  of  the  Australian  con- 
tinent, many  of  which  furnish  valuable  timber. 


GUN 


(for  the  origin  of  this  word,  see 
CAXnovy  Under  this  general  term  most  of 
the  speaes  of  firearms  are  indodcd,  the  pistol 
and  m<Btar  being  almost  the  only  exceptions. 
Oims,  or  cannon,  began  to  be  used  in  Europe 
earlj  in  the  fourteenth  century;  and  in  the 
accounts  of  Edward  III.  in  1346,  there  is 
mention  of  a  handgone.  The  handgun  was  a 
barrel  on  a  wooden  stock,  and  was  gradually 
dereloped  into  the  musket.  Muskets  were  at 
first  of  a  very  clumsy  construction,  being  so  beary 
that  they  could  not  be  levelled  and  fired  from  the 
shoulder ;  accordingly  the  soldier  whs  provided 
with  a  rest,  which  it  was  necessary  to  carry  adong 
with  him  and  plaint  in  the  ground  in  order  to 
support  the  weapon  before  it  could  be  used.  The 
gun  was  generally  fired  with  a  match ;  sometimes 
by  means  of  sparks  generated  by  the  revolution 
(rfa  notched  wheel  of  steel,  placed  directly  above 
the  pan  containing  the  priming.  Muskets  with 
rests  were  employed  so  late  as  the  civil  wars 
in  the  time  of  Charles  I. ;  afterwards  a  lighter 
matchlock  musket  came  into  use;  and  about 
the  beginning  of  the  last  century  the  troops 
throughout  Europe  were  armed  with  firelocks. 

The  barrel  forms  the  essential  part  of  the 
gun ;  and  the  first  r^uisite  to  a  good  barrel  is 
strength  in  the  material  of  which  it  is  made, 
for  safety  in  using  it  depends  mainly  on  this 
quality.  Old  horse  stub-nails  are  much  in 
request  for  the  formation  of  musket  barrels,  and 
are  sold  at  a  high  price  to  the  barrel-foigers. 
Formerly  the  best  gun  barrels  were  ma£  in 
Spain ;  and  their  superiori^  was  attributed  to 
the  excellency  of  the  iron  made  use  of,  which 
consisted  almost  exclusively  of  stub-nails,  and 
the  old  shoes  of  the  horses  and  mules :  but  the 
barrels  now  made  in  this  country  are  not  inferior 
to  those  of  any  country  in  the  world.  The 
method  of  making  the  barrel  is  this :  The  iron 
is  first  formed  into  a  thin  flexible  bar,  something 
like  a  cooper^s  hoop,  and  when  heated  is  plied 
or  twisted  round  a  mandril,  much  in  the  same 
manner  as  a  ribbon  of  leather  is  turned  round 
the  handle  of  a  whip.  The  Damascus  barrels, 
prized  for  their  beauty,  though  inferior  in 
ftrength,  are  composed  of  iron  and  steel  in  cer- 
tain proportions  laid  crossways,  and  hammered 
together  the  whole  length  of  the  barreL  After 
the  barrel  has  been  forged,  the  inside  is  rendered 
smooth  and  perfectly  cylindrical  by  boring. 
The  exterior  is  smoothed  by  turning  m  a  lathe. 

By  Act  of  Parliament  every  gun  barrel  offered 
for  sale  must  be  tried  by  a  certain  quantity  of 
powder  and  weight  of  shot  according  to  its 
fize ;  but  the  best  c^unmakcrs  do  not  trust  to 
this  legal  test^  and  sulgect  them  to  a  severer 
trial  by  water-proof.  For  fowling-pieces  and 
other  gnns  of  the  best  description  the  fiint  lock 
is  DOW  laid  aside,  and  the  percussion  lock  almost 
muvenally  substituted. 

The  prmciples  of  the  construction  of  guns  or 
cannon  have  lately  been  the  subject  of  the 
dotest  inrestigatioD.  The  main  points  to  be 
ittended  to  in  the  mannfiustnre  of  a  gun,  whether 
■woth-bored  or  rifled,  are:  1.  The  quality  of 
tbt  metal ;  8.  The  form  and  length  of  the  bore ; 
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3.  The  exterior  form  of  the  gun,  depending  oft 
the  weight  and  distribution  of  the  metal;  4. 
Thepreponderiiiee  and  position  of  the  trunnions. 
1.  The  metal  should  be  hard,  elastic,  and  te- 
micious ;  no  one  of  these  properties  must  be 
sacrificed  for  the  sake  of  the  others.  2.  The 
form  of  the  bore  is  cylindrical,  modified  for 
rifled  guns :  and  in  all  muzzle-loading  guns  a 
certain  amount  of  windage  is  necessary,  to 
allow  of  the  shot  being  rammed  home.  The 
length  of  the  bore  should  be  such  as  to  allow 
all  the  charge  to  be  consumed  before  the  shot 
leaves  the  gun,  and  to  give  the  greatest  initial 
velocity  to  the  shot  consistent  with  such  lightness 
as  is  essential  in  order  to  work  the  guns.  The 
lengths  of  guns  in  our  service  vary  from  about 
twelve  to  twenty  calibres;  all  smooth-bored 
field  guns  being  seventeen  calibres  long.  3. 
The  exterior  form  of  the  gun  should  be  such  as 
to  distribute  the  metal  so  as  best  to  resist 
the  strain  of  the  gas,  which  is  greatest  at 
the  breech,  diminishing  gradually  towards  the 
muzzle.  All  guns  of  recent  construction  are 
built  on  this  principle,  though  the  details  may 
vary.  The  quantity  of  metal  varies  with 
the  nature  of  the  projectile  and  charge,  and 
the  service  for  which  the  gun  is  intended.  The 
larger  the  calibre  of  the  gun,  the  greater  will  be 
the  strain  exerted  on  the  piece,  because  while  the 
weight  of  the  ball  increases  as  the  cube  of  its 
diameter,  and  the  mass  of  the  charge  increases 
as  the  cube  of  the  diameter  of  the  bore,  the 
surface  acted  on  by  the  strain  only  increases  as 
the  square  of  the  calibre,  supposing  the  density 
of  the  shot  to  remain  constant,  and  the  charge 
to  continue  to  bear  the  same  relation  to  the 
weight  of  the  shot  Ignorance  of  this  principle 
has  led  many  to  think  that  success  in  a  small 
gun  or  rifle  argues  equal  success  in  a  large  piece 
of  ordnance.  Guns  were  formerly  much  orna- 
mented externally ;  this  practice,  which  actually 
weakened  the  metal,  while  increasing  the  ex- 
pense, has  now  been  abandoned.  4.  In  our 
service,  a  certain  preponderance  on  the  breech 
side  of  the  trunnions  uas  hitherto  been  given, 
to  keep  the  gun  steady  on  its  carriage ;  but  the 
Amencans  have  done  away  with  this,  and  appa- 
rently wisely,  as  a  gun  without  preponderance 
is  much  more  easily  worked. 

Until  quite  recently  all  guns  in  our  service 
were  cast,  either  iron  or  bronze.  Now  all,  with 
few  exceptions,  are  built  up  of  wrought  iron, 
or  of  steel  barrels,  with  wrought  iron  outside. 

Guns  may  be  divided  into  breech-loaders 
and  muzzle-loaders,  smooth-bored  and  rifled. 
The  above  principles  apply  equally  to  all.  The 
accompanying  figure  of  an  ordinary  smooth- 
bored  gun  explains  the  shape  and  names  of 
the  chief  parts.    The  cascalie  is  from  F  to  A ; 


first  reinforce  A  to  B ;  sfcond  reinforce  B  to  C; 
chase  C  to  D;  muzzle  D  to  £;  cd  is  called 
the  breech ;  G  the  trunnion. 


GUN  COTTON 

The  peculiarities  of  construction  consequent 
upon  gulls  being  rifled,  and  the  different  mt^ms 
of  rifling,  are  explained  in  the  article  Kifxbd 
Guns.  For  the  history  of  their  invention,  see 
CANNoy;  and  for  their  employment  in  war, 
Abtillebt.  a  table  of  the  guns  most  com- 
monly in  use  in  our  service  is  given  in  the 
article  Obdnancb.  For  f^irther  information,  the 
reader  is  referred  to  M^jor  Owen's  Lectures  on 
ArtUUry ;  and  Ency,  Brit,  art  *  Gunmaking.' 

CMin  Cotton  (Fr.  coton  poudre,  Ger. 
schiesswoll).  A  nighly  explosive  and  in- 
flammable substance^  discovered  in  1846  by 
Professor  Schonbein,  of  Basle.  As  at  present 
manufactured  for  military  purposes,  it  is  ob- 
tained by  impregnating  cotton  in  the  form 
of  thread,  which  has  b^n  thoroughly  cleansed 
and  dried,  with  a  mixture  of  tluree  parts 
of  the  strongest  sulphuric  acid  and  one  part 
of  the  strongest  nitric  acid.  The  cotton  is 
steeped  in  this  for  about  forty-ei^ht  hours, 
and  then  whirled  round  in  a  centrifugal  ma- 
chine to  remove  the  superfluous  moisture.  It 
is  then  immersed  in  cold  water,  and  washed  in 
a  running  stream  till  no  acid  is  perceptible  to 
the  taste ;  it  is  now  partly  drieo,  and  boiled 
for  a  few  minutes  in  a  w^ik  solution  of  car- 
bonate of  potassa,  and  again  restored  to  the 
stream  for  from  fourteen  to  eighteen  davs; 
after  which  it  is  washed  by  hand  and  thoroughly 
dried.  In  these  operations  it  is  necessary  to 
insure:  1.  That  the  cotton  be  quite  di^  and 
pure  before  it  is  impregnated  with  acid;  2. 
That  every  particle  be  well  saturated  with 
acid ;  3.  That  all  free  and  superfluous  acid  be 
removed.  The  appearance  of  the  cotton  is  not 
changed,  but  it  weighs  about  seventy-seven  per 
cent,  more  after  these  operations. 

The  skeins  are  now  ready  to  be  made  up  for 
use ;  and  by  the  method  in  which  the  cotton  is 
arranged,  its  explosive  power  can  be  regulated. 
Cartridges  for  cannon,  where  ignition  should 
be  graduid,  are  made  up  by  winding  the  cotton 
round  hollow  cones  of  wood ;  bursting  chaises 
for  shells,  match  lines,  &c,  by  weaving  the 
cotton  into  a  hollow  cylinder ;  small-arm  car- 
tridges in  the  same  way,  with  layers  of  paper 
between  the  webs ;  for  mining  charges  a  hollow 
twisted  rope  is  used. 

The  peculiar  advantages  of  gun  cotton  for 
military  and  engineering  purposes  are:  1. 
The  comparative  absence  of  smoke  and  re- 
siduum or  'fouling  matter:'  less  heat  is  evolved 
also  than  by  gunpowder ;  2.  One  pound  of  gun 
cotton  equals  three  pounds  of  gunpowder  in 
propelling  force,  and,  if  the  ranges  are  equal, 
the  recoil  of  a  gun  fired  with  cotton  is  much 
less ;  3.  Though  the  explosion  of  gun  cotton  in 
open  space  has  very  Lttle  effect,  its  violence 
increases  with  confinement,  so  that  while  it 
may  be  used  as  match  in  the  air,  it  possesses 
enormous  power  for  blasting,  mining,  exploding 
shells,  &c ;  4.  While  the  manu&cture  of  gun- 
powder is  complicated  and  full  of  dan^,  that 
of  sun  cotton  consists  only  of  soaking  and 
washing,  and  is  firee  from  risk. 

The  points  which  must  be  determined  before 
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gun  cotton  can  come  into  universal  use,  are: 
whether  its  qualities  are  permanent  under  or^ 
dinaiy  care,  and  whether  heat  or  damp  produce 
loss  of  strength  or  dangerous  decomposition. 
These  questions  have  yet  to  be  deci&d.  As 
far  as  IS  known,  gun  cotton  will  explode  at  a 
temperature  of  277**  Fahr.  (gunpowder  not  till 
600°  Fahr.) ;  it  must,  however,  be  ascertained 
whether  the  heat  of  tropical  climates  will  injure 
its  quality.  It  can  be  exploded  by  percussion 
if  placed  between  iron  and  iron,  but  only  the 
portion  actually  struck  takes  fire.  Gun  cotton 
will  absorb  very  little  damp,  and  returns  to 
its  normal  state  on  being  restored  to  a  dry 
place,  whereas  gunpowder  is  destroyed  by  wet 
This  property  is  of  great  value,  as  eun  cotton 
may  be  buried  or  dn>wned,  and  made  again  fit 
for  use  by  dryins. 

Baron  von  Lenk's  improvements  having 
attracted  notice,  our  government  appointed  a 
committee,  which  is  now  carrying  on  a  series 
of  elaborate  experiments.  Professor  Abel  has 
introduced  many  improvements  into  the  pre- 
paration, the  principal  of  which  are  the  pulping 
of  the  made  cotton  and  its  subsequent  com- 
pression into  discs,  and  the  explosion  of  it  by 
means  of  a  detonating  fuse.  When  thus 
ignited,  it  explodes,  even  when  wet  and  unoon- 
flned,  with  the  utmost  violence.  At  the  same 
time,  as  is  well  known,  the  cotton,  when  set 
flre  to  in  an  open  space,  only  bums  without 
explosion. 

The  chemical  changes  which  take  place  in 
the  cotton  under  the  treatment  above  described 
in  the  gun  cotton  manufactured  by  Lenk  and 
by  Professor  Abel  at  Waltham  Abbey  are  as 
follow :  three  equivalents  of  hydrogen  are  re- 
placed by  nitric  peroxide,  the  result  being  the 
formation  of  a  material  called  trinitr<hcellulo9e, 
and  described  by  the  formula  C,H,(NO*),0.. 
For  further  details  respecting  the  manufacture 
and  uses  of  gun  cotton,  see  Ptboxiun. 

CMm  PendulQin.  In  Gunnery,  a  rest  for 
a  gun,  suspended  on  an  axis  so  as  to  form  a 
pendulum.  When  the  gun  is  flred,  this  pen- 
dulum recoils  through  an  arc  whidi  is  mea- 
sured, and  so  the  veLoci^  of  the  shot  can  be 
calculated.     [Ballistic  Pbndxtlux.] 

Gun  Tackle.  A  system  of  pulleys,  con- 
sisting of  two  single  blocks,  one  movable,  the 
other  flxed,  the  standing  end  of  the  fall  being 
made  fast  to  the  movable  block.  It  increases 
the  power  threefold. 

dun-room.  In  ships  of  war  which  have  no 
ward-room,  the  gun-room  is  the  common  dining 
and  dwelling  c^in  of  all  officers  except  the 
captain  and  midshipmen.  In  ships  with  a 
ward-room,  the  gun-room  is  inhabited  by  the 
junior  officers  omy. 

Gunboat.  A  small  vessel  carrying  not 
more  than  four  guns,  most  frequently  only  one, 
and  of  trifling  dnught  of  water.  Steam  gun- 
boats, especi^^  when  iron  plated,  are  most 
powerful  auxiharies  to  a  fleet;  their  light 
draught  enables  them  to  approach  the  shore 
or  ascend  rivers ;  their  heavy  guns  tell  with 
deadly  effect  from  their  near  positions ;  while 
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(ht^  th0iiiaelTiB0»  horn  their  diminutiTA  size,  can 
•euedj  be  hit. 

BombveueU  difier  from  gunboats  in  being  of 
greater  beam  or  width  to  withstand  the  yer- 
tacal  reooil  of  the  mortars  which  they  cany. 
Thej  are  rarelT  propelled  by  steam. 

Owner »  In  the  Artillery,  corresponds  to 
private  in  the  lane.  The  appointment  of 
magUr  gunner  is  an  ancient  office  under  the 
crown;  it  is  found  in  the  time  of  Henry  YIU. 
It  is  now  filled  by  pensioned  sergeants  of 
ardlleij. 

OumoB.  In  the  Nary,  a  warrant  officer  re- 
sponsible for  the  safe^  of  the  powder  maga- 
sine,  and  the  proper  care  of  the  great  guns. 

Qnammry*  A  science  whi^  has  for  its 
object  to  ascertain  the  effects  produced  by  firing 
a  prqjectile  from  a  piece  of  ordnance,  imder 
every  variety  of  circumstances;  and  thus  to 
determine  the  right  form  of  gun  and  projectile, 
the  best  proportion  of  charse^  the  elevation  to 
be  given  to  the  piece,  and  tne  quality  and  die- 
position  of  material  best  adapted  to  resist  the 
action  of  projectiles  at  various  ranges. 

Before  any  experiments  can  be  carried  on  to 
ascertain  how  various  causes  affect  the  fiight  of 
a  pfTcgectile,  its  initial  velocity,  or  the  velocity 
which  it  has  on  leaving  the  muzde  of  the  gun, 
must  be  determined.  This  has  been  effected 
by  Tarious  methods.  The  ballistic  and  gun 
pendulums  [Baixistic  Pbndvlux  ;  Gun  Bbx- 
DULm]  were  until  lateljr  employed;  but  the 
more  accurate  results  obtained  by  M^jor  Navez* 
instrument  |jEIlbctbo-balustio  Afparatus] 
hare  caused  its  adoption  for  this  purpose.  Ex- 
periments of  the  greatest  value  were  carried  on 
by  Dr.  Hutton,  in  the  latter  half  of  the  eigh- 
teenth century,  1783-6,  and  are  to  be  found  in 
his  TVaeU,  From  these  experiments  he  deduced 
the  Allowing  practical  conclusions,  which  later 
investigations  have  tended  to  confirm : — 

1.  The  velocities  generated  by  the  action  of 
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different  charges  of  powder,  in  the  same  gun, 
are  nearly  as  me  square  roots  of  tiiese  diarges^ 

2.  The  velocities  generated  by  thu  same 
charge  of  powder  from  the  same  gun  upon 
balls  of  different  densities,  will  be  inversely  as 
the  square  roots  of  the  weights. 

3.  The  velocities  generated  by  different 
charges  of  powder  upon  baUs  of  different  den- 
sities will  be  nearly  in  the  ratio  of  the  square 
roots  of  the  charges,  divided  by  the  square 
roots  of  the  weights  of  the  balls. 

4.  The  velocity  of  the  ball  increases  with 
the  charge  to  a  certain  point,  which  is  peculiar 
to  each  gun,  where  it  is  greatest ;  and  by  further 
increasing  the  charge,  the  velocity  gradually 
diminishes  till  the  bore  is  quite  full  of  powder. 

6.  The  velocity  continually  increases  as  the 
gun  is  loneer,  though  the  increase  of  velocity 
IS  very  small  in  respect  of  the  increase  in  length, 
the  velocities  being  in  a  ratio  somewhat  less 
than  that  of  the  square  roots  of  the  length  of 
the  bore,  but  somewhat  greater  than  that  of  the 
cube  roots  of  the  length,  and  indeed  nearly  in 
the  middle  of  the  ratio  between  the  two. 

6.  The  range  increases  in  a  much  less  ratio 
than  the  velocity,  and  is  nearly  as  the  square 
root  of  the  velocity,  the  gun  and  elevation 
being  the  same.  Very  little  is  gained  in  the 
range  by  a  great  increase  in  the  length  of  the 
^pin,  the  charge  being  the  same ;  for  the  range 
IS  nearly  as  the  fifth  root  of  the  length  of  the 
bore,  an  increase  so  small  as  to  amount  only  to 
about  one  seventh  part  more  range  for  a  double 
length  of  gun. 

7.  The  time  of  the  ball*9  fiight  is  nearly  as 
the  range,  the  gun  and  elevation  being  the 
same. 

8.  A  great  difference  in  the  velocity  arises 
from  a  small  degree  of  winda^. 

The  foUowingr  table  of  initial  velocities  of  a 
few  service  projectiles  is  deduced  from  eiqperi- 
menta  with  Navez'  electro-ballistic  apparatus : 


Kstore  of  Ordnanoo 


^^.     fl(rgun,87cwt. 
V~    i  68-pr.  gun,  96  cwt. 
"^     Isa-pr.gun,  68cwt 

{12-pr.  gun 
9-pr.  gun 
6-pr.  gun         • 
Ceet-iron  13-inch  mortar 

^160-pr.  gun,  12  tons 


Bnili- 
up 
mm 


»> 


tff 


If 


100-pr.  gun,  126  cwt 
7-inch  sun 
40-pr.  £.8. 
2a-pr.  L.a 
20.pr.  NJ3. 
12-pr.      . 

79 


Charge 


Ih. 
12 
16 
10 

s 

7 
40 
80 
20 
26 
12 

6 

2 


Projeetile 


Nature 


1 


Hollow  shot 
Naval  shdl 
Solid  shot . 


>f 


ft 


»»       »» 
Mortar  shell 

Solid  shot  . 


If 
If 


f> 
II 


ff       ff 
Common  shell 

Solid  shot . 


>»       >i 

tt       ff 


Segment  shell 


f>        If 


Welglit 


InltlalVelocity 


f> 


»f 


ff  n 

102  0 

103  14 
41  8 
21     3 

ff 

11  12 

9    6 


Fsetperaeoond 
1,292 
1,809 
1,690 
1,769 
1,613 
1,484 

606 
1,726 
1,669 
1,344 
1,663 
1,166 
1,164 
1,114 

997 
1,218 
1,086 


g-lSOO     /b« 


whfie  a  —  coefficient  of  windage  (detamiiied 
bj  aipsriment),  c—  the  chu^  m  lb.,  v—  the 
weiabc  is  lb. 

Knowing  tba  jaitial  Telocity  of  a  prcgectile, 

«e  am  proceed  to  UKUtBin  ill  Telocity  at  anj 
point  of  iu  fligbt,  it*  t^'eclorj,  and  its  range ; 
uid  for  Lhe  sake  of  limplicity,  we  will  first 
■uppoae  its  motion  in  a  vacnum,  where  it  a 
acted  npoQ  by  two  foreea  only,  riz.  the  tbrce 
of  pn^jection  and  the  fbice  of  grarity.     Sappone 


a  shot  to  be  fired  fKon  a  gun  A  B,  in  the  direc- 
lionABO;  if  it  were  acted  upon  by  the  (brce 
of  piqjectioD  alone,  it  would  continne  to  moTs 
in  that  dit«ction  with  nniform  velocity.  Bat. 
tha  ilutant  that  the  ihot  leaves  the  mnEzlo,  it 
eanilnences  lo  fall  by  Trason  of  gTarity  ;  and  it 
fitlli  in  the  flrst  second  of  its  Bight  sixteen  feet. 
■o  that  at  the  end  of  that  time  it  has  reached 
a  point  D,  fbond  by  conitmcting  a  pamlleh 
gram,  tha  aides  of  which  represent  the  forci 
of  prqjection  and  gravity  reapcctiTf ly ;  and 
becanae  the  apaeea  Chroogh  which  a  body  fklls 
by  gravity  are  aa  (he  uoares  of  the  timi  ~  ' 
tbe  end  ik  two  aeeonds  it  haa  reached  a  ^ 
F,  E  F  being  equal  to  twice  C  D,  at  the  end  of 
three  ■ecands  a  point  H,  OH  being  equal  to 
three  timea  CD,  and  ao  on,  deacribing  ■  pan- 
bolic  cnm  BDFH.  The  properties  of  this 
curve  being  known,  the  tnnectoiy,  time  of 
flight,  &c.,  of  a  projectile  fired  in  Tacuo  can  be 
oasiljcalcolated,  if  tha  initial  velocity  is  known ; 
and  aince,  aa  will  be  ptceentiy  ahovn,  the  re- 
sistance of  the  atmoaphere  to  a  projectile  fired 
with  a  very  low  initid  velooily  ia  veiy  small,  it 
may  be  practically  diaregacded  for  abells  fired 
from  moitan,  and  in  uat  caie  the  parabolic 
theoij  ia  Ibnild  to  give  tolerably  accurate  re- 
■Dili. 

Bat  tha  prqjedile  fired  under  ordinaiy  con- 
ditiont  ttom  a  gun,  ia  acted  apon  by  a  third 
tsrm,  via.  the  reaiatanee  of  the  atmeephere; 
•nd  thia  ao  modifies  the  coire  as  to  render  the 
patabolie  tbeoiy  practically  uscIcbb  when  a  pro- 
jadilaiaflradwithahighTehicity.  Dr.Hutton'a 
ciperinMDta  ahowed  thai  this  resistance  in- 
nrainw  giadnallj  np  to  a  velocity  of  about 
1,500  feet  per  aeeon^  ^hen  its  ratio  ii  to  the 
velocity  as  the  2-1S3  power  of  the  ktter;  but 
when  Ue  Telocity  exceeds  this,  the  ratio  again 
diminiihea.  Fnictically,  howcTcr,  for  ordinary 
pBrpoaea  <rf  calcul^on,  ve  may  aaanma  the 
reaiatanee  of  the  atmoephere  to  vary  aa  the 
Muan  of  the  vdodty.  I 

80  ' 


t  explained  bf 
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TheuaMieofthiir* 

Dr.  Button  in  hia  aeventh  b 
that  it  '  ia  of  a  triple  nature ;  one  part  of  it 
being  in  consequence  of  the  via  inettJK  of  tha 
particles  of  air,  which  the  boll  strikes  in  its 
course;  another  part  fiom  the  accumulation  of 
tha  elaaljc  air  before  the  boll ;  and  the  third 
part  &om  the  continued  pressure  of  the  air  on 
the  fat«  part  of  the  ball,  when  the  velodty  of 
«w;„  ;_  _~i.  ..  4_  1 ^ ..^^^  i.„i.:..j  it  :_ 


behind  it 

its  flight,  either  wholly  or  in  pact'  Tables  at 
resistances  to  a  two-inch  ball,  derived  from  ex- 
periment, were  eonatnicted  by  Dr.  Hatton. 

The  reaiatanee  which  a  projectile  meets  in 
moving  through  tbe  aunoaphera  depends  not 
only  on  its  rdocity,  bnC  on  the  magnitude  of 
the  snr&ca  it  presants  to  (he  resistance,  and  its 
peculiar  form.  With  spherical  shot,  the  resist- 
ance will  be  as  the  squares  of  the  diameten^ 
and,  aa  abvady  shown,  as  tlie  sqnans  of  the 
velocities,  or  aa  iP  e'. 

But  the  rttardation  of  a  prtjectile,  or  ita 
loss  of  velocity  in  consequence  of  Uiis  resistance, 
must  not  be  confounded  with  tha  resistance 
itself.  This  reuidation,  while  it  la  aa  the  re- 
sistance, is  inveraelv  aa  the  weight  of  a  pro- 
jectile. With  a  ■pherical  shot,  therefore^  the 
weight  being  proportional  to  the  cube  of  the 
diameter,  the  retaidatioa  will  be  sa 


the  retardation,  where  the  initial 
'locities  are  cquaL 

If  an  elongated  projectile  and  a  b*U  of  equal 
weight  be  fired  with  the  same  initial  velocity, 
will  be  lees  retarded  than  the  latter, 
I  diameter  ia  less  than  that  of  the 
ball.  Hence  (he  more  an  elongated  projectila 
ia  lengthened  witboot  altering  its  weight,  tha 
leas  will  it  be  retarded,  becauae  its  diameter 
will  be  reduced ;  and  it  is  because  elongated 
projectiles  offer  so  much  leas  reaistance  lo  the 
air  than  round  shot  of  the  same  weight  that 
elocitiea  are  retained  so  much  longer, 
LNeqnently  that  their  range  is  so  much 
increased. 

The  following  comparison ,  deduced  from  actual 
practice,  will  show  to  how  great  an  oitent  thia 


".L"^)  I   «"    •■« 


u 


B  form  of  projectile  which  experienew  the 
least  resistance  troai  the  atmosphere  baa  been 
the  subject  of  many  eiperimenta,  and  it  appears 
indisputably  eetablisi  led  that  the  shape  of  the 
binder  part  is  of  some  importance.  The  ogival 
formof  head  iapiobablytlM  beat  [Pkmktiul] 
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Th&  fauU  or  remaining  Telocity  of  a  projectile 
if  its  relocitj  at  anj  gJTen  point  of  its  range  ; 
and  Taries,  cf  eoime*  with  its  retardation.  Dr. 
Hntton  established  formulae  by  which  this 
might  be  calculated  for  spherical  shot,  and 
General  Didion  of  the  French  army  has  estab- 
liahed  a  formula  equally  applicable  to  elongated 
•hot  Lieat.  NoUe,  RJL,  has  lately  constructed 
tahlea  applying  these  formnlse  to  the  Armstrong 
serriee  diiot  The  following  table  will  show 
some  TelodtieB  of  Armstronp^  service  shot^  at  a 
no|e  of  1,000  yards,  determined  by  the  electro- 
apparatus: — 


TriMltiMat 

Gm 

Ckarg* 

"sir 

TelodtT  kwt 

40j6m, 

lOOOydfc 
971 

J  /7-liMh 

lb. 
12 

111 

1118 

141 

s 

7-ineh 

12 

104 

1144 

997 

147 

40-ir. 

S 

41 

1199 

1013 

185 

^ 

90>pr. 

n 

20 

1163 

976 

176 

s 

Iw-pr. 

111 

1241 

986 

2&5 

The  penetration  of  a  projectile  depends  to  a 
great  extent  upon  its  Telocity  at  the  moment 
of  impact,  its  weight  and  form,  the  material  of 
which  it  is  made,  &c  At  the  moment  of  im- 
pact there  is  stored  np  in  the  projectile  an 
amonnt  of  aocnmnlated  work,  which  causes  to 
Tilvate,  penetrates,  or  fractures,  the  object 
stniek;  and  which  also  tends  to  destroy  tho 
projectile.  The  penetration,  howeTer,  munt 
not  be  confounded  with  the  work  or  momentum. 


A  battering  ram  and  a  shot  may  haTe  equal 
momentum:  the  shot  will  penetrate  a  wall, 
doin^  little  damage  beyond  its  own  immediate 
Ticinity ;  the  ram  will  cause  a  large  portion  of 
the  waU  to  Tibrate,  without  penetrating.  If 
two  projectiles  of  the  same  form  be  fired  with 
equal  initial  velocities  at  the  same  range  into 
the  same  resisting  material,  their  penetrations 
are  as  their  diameters  and  densities,  and  the 
squares  of  their  velocities;  thus,  the  greater 
the  diameter  and  density,  the  greater  will  be 
the  penetration.  When  shot  of  the  same 
density  are  fired  into  the  same  material,  their 
penetrations  Taiy  as  their  diameters  and  the 
squares  of  their  velocities. 

From  this  it  is  evident  that  great  Telocity 
is  the  most  necessary  element  of  penetration, 
and  that  the  American  plan  of  &nng  heavy 
shot  with  low  velocities  is  not  good  for  pene- 
tration :  for  instance,  if  two  spherical  shot 
strike  an  object,  one  of  ten  inches  diameter 
with  a  velocity  of  1,200  feet  per  second,  the 
other  of  six  inches  diameter  with  a  Telocity 
of  1,600  feet  per  second,  the  penetration  of 
the  larger  shot  to  the  smaller  will  be  as 
10x1,200x1,200:6x1,600x1,600;  or  as 
14-4  :  17-9. 

For  the  form  and  material  of  projectile  best 
adapted  for  penetrating   purposes,  see   Pbo< 

JBCTILK. 

The  following  table  of  penetrations  will  show 
what  wus  done  at  Eastbourne  against  a  martello 
tower,  best  brickwork,  range  1,032  yards : — 


Elongated  (Armstrong) 

1 

!                                   Spherical 

Vatmeof  Pti^jactile 

Weight 

Charge 

Penetration 

Katnrj  of  Projectile 

Wdght 

Charge 

Peoetntion 

7-inch  shell  . 
6-inch  shot  . 
6-inch  shell  . 
40-pr-  shot    .         1^ 
40-pr.  shell  .         J 

lb. 

100 
82 
77 

41 

lb. 

9 
10 

9 

6 

ft.   in. 

3  8 
7     6 

4  3 

4     1 

68-pr.  shot    . 
68-pr.  shell  . 
32-pr.  shot    . 
32-pr.  shell  . 

lb. 
68 
61 
32 
23^ 

lb. 
16 
16 
10 
10 

ft.  in. 
1     8 
1     9 
1     4 
1     4 

The  application  of  gnnnery  depends  upon  the 
above  principles,  and  on  others  imich  cannot  be 
Boticea  within  the  limits  of  this  artide.  It  is 
evident  that  in  order  to  cause  a  shot  to  strike 
an  oliject  at  a  distance,  the  axis  of  the  gun  must 
be  directed  upon  a  point  above  the  object  aimed 
at,  but  in  the  same  vertical  plane.  The  chaiges 
loT  Tarions  guns  bein^  determined,  experiments 
hare  shown  the  Tanous  elcTations  necpssary 
to  obtain  Tarions  ranges,  and  tables  have  been 
eonstmcted  from  these.  In  order  to  lay  a  gun 
eocrectly,  the  gnn  is  provided  with  sights. 

A  line  AB  drawn  from  the  highest  point  of 
the  base  ring  A  to  the  highest  point  of  the 


B  (when  the  tmnnioos  are  horisontal), 

ciQsd  the  img  rf  metal,  and  notches  are  cut 
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in  the  gun  at  those  two  points.  Now  if  the 
line  of  metal  be  directed  to  the  object,  that 
line  will  necessarily  be  in  the  same  vertical 
plane  with  the  object ;  but  by  reason  of  tho 
conical  shape  of  the  gun,  the  line  of  metal  has 
an  inclination  to  the  axis,  and  consequently  if 
these  two  points  aro  brought  into  line  with  the 
object,  the  axis  of  the  gun  will  point  above  it. 
This  inclination  of  the  line  of  metal  to  the  axis 
of  the  bore  is  called  the  Hne  of  metal  elevation, 
and  Taries  from  1°  in  light  field  guns,  to  2  j^ 
in  Monk*s  guns. 

To  allow  the  gun  to  be  laid  point  blank,  and 
at  elcTations  less  than  the  line  of  metal  ele- 
Tation,  a  dispart  sight  0  is  placed  on  the  gun, 
the  head  of  which  forms  with  the  notch  on 
the  base  ring  a  line  A  C,  parallel  to  the  axis  of 
the  bore ;  so  if  these  two  sights  aro  directed  on 
an  object,  the  axis  of  the  gun  is  also  pointed  at 
it,  but  some  few  inches  below.  Now,  this  dispart 
sight  being  fixed,  a  tangent  scale,  of  which  ths 
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bend  is  made  (when  down)  to  correspond  with 
the  notch  in  the  base  ring,  is  attached  to  the 
gun  at  the  breech,  and  can  be  raised  and  fixed 
at  any  required  height.  It  is  gradnated  with 
degrees  correroonding  to  the  raidins  from  the 
head  of  the  dispart  sights  so  that  if  it  be  ne- 
cessaiy  to  gire  a  gun  3°,  or  any  other  required 
amount  of  elevation,  it  is  only  necessary  to 
raise  the  tangent  scale  to  that  amount,  when  the 
line  of  sight  will  be  inclined  at  the  required 
angle  to  the  axis  of  the  bore.  This  method  of 
sighting  is  adopted  with  various  modifications 
for  all  kinds  of  guns. 

Although  of  late  years  much  attention  has 
been  directed  to  the  problems  of  gunnery,  the 
great  expense  attendant  upon  practical  experi- 
ments forbids  private  investigation.  A  systema- 
tic course  of  experiments  is  very  much  required, 
in  which  the  one  object  should  be  to  determine 
certain  laws,  which  as  yet  are  but  imperfectly 
defined. 

See  Abthxebt  ;  Cannon  ;  Gun  ;  Ordnance  ; 
Pbojectilb  ;  Kiflxd  Abks  ;  and  the  following, 
which  are  among  the  chief  works  on  Gunnery : 
Bobiu's  Mathematical  Tracts ;  Button's  Tracts ; 
Sir  Howard  Douglas*  Naval  Gunnery ;  Boxer's 
Treatise  on  Artillery ;  Owen's  Lectures  on  Ar- 
tillery, from  which  the  tables  in  this  article 
are  taken  by  permission ;  Paixhans*  Force  et 
Faiblcsse  de  la  France ;  Didion*s  Traite  de 
Ballistique ;  Piobert's  Traiti  ePArtillerie  and 
Cours  aArtillerie. 

Ommey  (Bengal).  A  coarse  sackcloth  made 
in  Bengal  of  the  fibres  of  two  species  of  cor- 
ckoron.  Rice,  saltpetre,  pepper,  and  other  ar- 
ticles exported  from  Calcutta  are  packed  in 
bags  or  sacks  made  of  this  material ;  they  also 
form  a  considerable  article  of  exportation. 

Otmpowder.  An  intimate  mixture  of  salt- 
petre, sulphur,  and  charcoal,  the  proportions  in 
the  powder  made  for  the  Englisn  government 
being  about  76  parts  saltpetre,  10  sulphur,  16 
charcoal.  The  ingredients,  which  should  be 
quite  pure,  are  weighed  out,  pulverised,  mixed, 
incorporated  under  rollers,  pressed  ^60  to  70 
tons  on  the  square  footX  granulatea,  dusted, 
glazed  by  friction,  dried,  and  the  powder  thus 
made  is  packed  in  barrels. 

The  value  of  gunpowder  consists  in  its  con- 
taining stored  up  in  small  space  substances 
which,  on  the  temperature  of  the  least  portion 
of  them  being  raised  to  about  700°  Fahr.,  sud- 
denly expand  with  great  force,  developing  at 
the  same  time  so  much  heat  as  to  augment  in  a 
high  degree  the  elasticity  of  the  gases  produced. 
Gunpowder  is  easily  manufactured,  has  no 
tendency  to  spontaneous  combustion,  does  not 
absorb  moisture  readily,  and  by  the  alteration 
of  the  size  of  the  grains,  and  of  the  pressure  to 
which  it  is  subjected  in  manufacture,  can  be 
made  to  develope  its  force  in  greater  or  less  i 
time  as  may  be  required. 

The  absolute  force  of  gunpowder  has  never , 
yet  been  accurately  determined ;  but  as  much  '' 
attention  has  been  given  lately  to  the  subject, 
and  the  means  of  obtaining  accurate  results 
fixmi  experiments  are  increasing,  we  may  hope 
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I  soon  to  have  the  point  settled.    The  principal 
'  gases  evolved  on  combustion    bave  hitherto 
I  been  supposed  to  be  oarbonie  acid,  carbonic 
I  oxide,  nitrogen,  &e. ;  but  even  this  point  has 
been  much  contested ;  and  it  has  been  lately 
shown  by  M.  Melsns  that  at  a  very  high  tem- 
perature  one  volume  of  carbonic  acid  may 
i  become  three  volumes  of  carbonic  oxide  and 
I  oxygen,  Similar  changes  taking  place  in  >  the 
I  other  products. 

I  The  history  of  the  inrention  of  gunpowder 
is  involved  in  obscurity,  and  most  remain  so 
until  some  contemporaiy  voucher  can  bo  pro- 
duced. It  was  not  used  in  Europe  as  an  agent 
in  warfare,  till  about  1320-1330.  [Cannon.] 

Oimpowder  Plot.  In  English  History, 
the  celebrated  conspiracy  of  certain  disappointed 
Koman  Catholics  to  destroy  the  king,  James  I., 
and  the  two  houses  of  parliament^  by  gun- 
powder, which  was  detected  on  the  fourui  of 
November,  1606.  The  story  which  affirms  that 
by  extraordinary  sagacity  King  James  detected 
the  nature  of  the  plot  firom  the  mysterious  letter 
sent  to  Lord  Monteagle,  seems  now  to  have 
lost  all  credit.  It  had  long  been  remarked 
that  Salisbuiy  and  Carlisle  (probably  before 
the  scheme  between  themselves  and  their 
royal  master  was  concerted)  had  claimed  for 
themselves  the  credit  of  the  discovery ;  and  it 
now  appears  that  Lord  Monteagle  had  been 
preriously  rewarded  by  government  for  mys- 
terious services,  apparently  rendered  in  the 
capacity  of  spy:  so  that  it  is  highly  probable 
that  he  was  acquainted  with  the  design  of  the 
malcontents,  and  that  the  celebrated  letter  was 
an  invention,  destined  to  conceal  the  real  mode 
of  discovery.  Those  who  are  anxious  to  study 
the  Roman  Catholic  version  of  the  stoiy  wiU 
find  it  ably  detailed  in  the  pages  of  Lingard 
(vol.  vii.  ch.  L  4to  ed.).  That  writer  seelu  to 
throw  the  whole  onus  of  the  .conspiracy  on 
Catesby,  its  chief  promoter,  and  to  exculpate 
Father  Garnet;  Mr.  Jardine  (in  his  State  Trials^ 
is  of  a  different  opinion. 

Onnter's  Cliain.  The  chain  commonly 
used  for  measuring  land.  It  is  66  feet  or  4 
poles  in  length,  and  consists  of  100  links,  each 
of  which  is  joined  to  the  adjacent  one  by 
three  rings ;  the  length  of  each  link,  including 
the  connecting  rings,  is  7*92  inches.  The  ad- 
vantage of  this  measure  consists  in  the  facility 
which  it  affords  for  numerical  calculations.  The 
English  acre  contains  4,840  square  yards,  and 
Gunter's  chain  being  22  yards  in  length,  the 
square  of  which  is  484,  it  follows  that  a 
square  chain  is  exactly  the  tenth  part  of  an 
acre.  A  square  chain,  again,  contains  10,000 
square  b'nks,  so  that  100,000  square  links 
are  equal  to  an  acre;  consequently  the  area 
of  a  field  being  estimated  in  square  links,  it 
is  only  necessary  to  divide  the  result  by  100,000, 
or  to  cut  off  the  last  five  figures,  to  obtain  the 
area  expressed  in  acres. 

Ganter*s  &lne.  Alogarithmic  line  engraved 
on  scales,  sectors,  &c.,  serving  to  perform  the 
multiplication  and  division  of  numbers  instru- 
mentally,  as  a  table  of  logarithms  does  arith- 
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mcdcally.  TLe  niunibeni  are  usually  drawn  on 
two  Beparate  mien  slidiiig  against  each  other. 
In  rough  calcnlationa  this  line  af&rds  consider- 
able fiieUities. 

CKmtor^  Q;nAdr«Bt.  A  quadrant  of  a 
peculiar  kind  adapted  to  the  pioblems  of  finding 
the  hour  of  the  day,  the  sun's  azimuth,  and 
other  common  problems  of  the  sphere. 

Ouster**  Sesle.  A  large  plane  scale 
haTing  Tarions  lines  of  numbers  engrared 
on  it,  by  means  of  which  questions  in  nayi- 
gation  are  resolyed  with  the  aid  of  u  pair 
of  compasses.  It  is  usually  called  the  Chunter 
by  seamen.  On  one  side  of  the  scale  the 
natusal  lines  (as  the  line  of  chords,  the 
line  of  sines,  tangents,  rhombs^  *&c)  are 
placed,  on  the  other  the  oozresponding  loga- 
rithmic ones. 

Oonwale.  Means,  generally,  the  upper 
part  of  the  side  of  a  vessel  or  boat 

OvrffOTle  (Fr.  gargouille,  a  icaier-shoot). 
In  Gothic  Architecture,  the  water  from  the 
roofii  of  buildings  was  commonly  made  to  pass 
through  the  mouth  of  .figures  shaped  like  ani- 
mals. These  figures  were  sometimes  ingeni- 
ously employed  during  the  middle  ages  as 
Tehides  for  satire;  and,  like  the  carvings 
under  the  seats  of  stalls,  illustrate  the  feuds 
of  the  secular  and  regular  clergy,  &c.  They 
also  served  as  images  of  evil  spirits,  put  to 
base  uses  outside  the  church. 

CNwlMMe*  A  ccmipact  maguosian  carbonate 
of  lime^  from  Gurhoff  in  Lower  Austria. 

ttomard  or  Ckimet.    [Trigla.] 

ftatte  Pereluu  This  important  article, 
the  uses  of  which  in  arts  and  manufactures  are 
rapidly  increasing,  is  the  produce  of  a  large 
forest  tree  (Isonandra  Gutta,  Nat  Ord.  Sapo- 
tacem)  growing  in  the  mountains  of  Singapore, 
and  in  the  forests  of  Johore  at  the  cxtrenuty  of 
the  Malayan  Peninsula,  and  in  Borneo ;  it  is 
plentiful  at  Sarawak,  where  it  is  called  Niato ; 
It  is  also  supposed  to  abound  on  the  clusters  of 
islands  to  the  south  of  Singapore.  The  gutta 
pTTcha  appears  to  separate  from  the  juice  or  sap 
of  xbA  tree  in  the  same  way  as  India-rubber, 
and  its  fi;«*neral  properties  in  regard  to  solvents 
and  to  ^e  products  of  destructive  distillation 
resemble  those  of  caoutchouc.  At  common 
temperature  gutta  percha  is  somewhat  hard  and 
very  tough  and  unyielding ;  but  when  immersed 
in  boiling  water  it  softens  so  as  to  admit  of 
being  beaten  into  a  mass  and  moulded  into  any 
requisite  shape,  and  on  cooling  it  resumes  its 
hardness.  In  very  thin  films  it  has  a  pale 
yellow  or  pinkish  tinge,  but  generally  occurs  in 
brown  or  blackish  lumps  or  masses,  of  a  some- 
what mottled  appearance  upon  the  cut  surface,  I 
and  translucent  at  the  edges.  When  softened 
it  may  be  stretched  into  slips  which  do  not 
recover  their  former  shape  when  the  force  is 
vithdrawn,  but  retain  a  kind  of  leathery  plia- 
bility ou  oooHng.  When  heated  to  about  350^ 
gutta  percba  undergoes  a  kind  of  fusion,  and 
I'Baiaa  nicid  when  cold.  It  bums  with  a 
JcOow  naol^  flame.  It  is  said  to  be  obtain- 
tUs  in  renr  laxge  quantities,  but  that  from 
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the  destructive  mode  hitherto  pursued  by  th^ 
natives  in  obtaining  it,  there  is  a  risk  of  its 
scarcity.  It  was  first  made  known  in  England 
in  1843  by  a  communication  from  Dr.  Mont- 
gomery to  the  Society  of  Arts. 

Gutta  percha  has  been  applied  to  the  manu- 
facture  of  cements,  architectural  and  other 
ornaments,  bookbinding,  tubes,  water-pipes, 
engine-hose,  picture-frames,  bottles,  and  drink* 
ing  cups,  ana  to  the  soles  of  boots  and  shoes. 
&c.  &c.  When  blended  with  caoutchouc,  it  ifc 
used  for  a  variety  of  other  purposes.  It  be- 
comes highly  electrical  by  friction. 

Ontta  Serena  (Lat).     [AkavrosisJ 

Chittae.    In  Architecture.     [Dbops.] 

Guttiferae  (Lat.  gutta,  a  drop,  and  fero,  / 
bear).  A  natural  order  of  hypogynous  Exo- 
gens,  typical  of  the  Guttiferal  alliance,  and 
often  called  Clttsiace<g.  In  that  alliance  they 
are  distinguished  by  their  simple  opposite 
leaves,  without  stipules,  their  synunetrical 
fiowers  with  equal-sided  petals  and  adnate 
beakless  anthers,  their  sessile  radiating  stig- 
mas, and  their  solitary  or  few  seeds.  Lindley 
associates  them  with  Hypericacea  and  Tem- 
strbmiacccB.  The  order  contains  some  plants 
of  great  utility. 

Oattor  (Lat.  a  throat).  In  Mammalogy,  is 
applied  to  the  whole  under  sur&ce  of  the  neck. 

Chittnrala  (Lat  •  guttur).  Letters  pro- 
nounced by  a  peculiar  efibrt  of  the  throat 
There  are  no  gutturals  properly  so  called  in  the 
English  language,  although  the  guttural  sound 
may  often  be  heard  in  some  provincial  pronun- 
ciations of  the  letter  r.  Nor  are  there  in  the 
pure  French  or  Italian,  although  they  are  fre- 
quent in  the  dialects :  e.  g.  the  letter  c  hard  (as 
in  casa)  has  in  the  Tuscan  a  strong  guttural 
sound.  In  the  Spanish  language  alone,  of  thoso 
derived  from  the  Latin,  gutturals  are  common.. 
In  German,  the  guttural  ch  is  largely  used.  In 
the  Celtic  languages,  gh  and  cA are  also  sounded 
with  much  variety  of  guttural  intonation. 

Oujr.  A  rope  used  to  swing  any  weight,  or- 
to  keep  steady  any  heavy  body  and  prevent  it 
from  swinging  while  being  hoisted  or  lowered ; 
also  the  taclue  by  which  any  fore-and-aft  sail 
is  held  forward  to  prevent  it  gybing. 

Gyblngr-  In  Sailing,  the  act  of  going 
about  when  the  wind  is  astern  or  abaft  the 
beam.  It  consists  in  bringing  the  ship's  head 
across  the  wind,  when  the  wind  exercises  its 
force  on  the  opposite  side  of  the  sail  to  that 
which  it  previously  afiected. 

Gyle*  A  large  vat  or  cistern.  The  liquor^ 
gyle  in  a  br«^wery  is  the  water-cistern  or  vat 

Gymnaaiaroli  (Gr.  yvyLvaalapx"*^)-  An 
officer  who  had  the  charge  of  the  gymnasia  and. 
of  all  matters  relating  to  theno.  This  was  one- 
of  the  offices  which  at  Athens  were  called 
LrruBoms  [which  see]. 

Oymnasiiun  (Lat ;  GT.yvfxpdffiov).  Origin- 
ally a  space  measured  out  and  covered  with 
sand  for  the  exercise  of  athletic  games.  After- 
wards, among  the  Greeks,  the  gymnasia  became 
spacious  buildings  or  institutions  for  the  mental 
as  well  as  corporeal  instruction  of  youth.  They 
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were  first  built  at  Lacedsemon,  whence  they 

Sread  through  the  rest  of  Gbsece,  &c.  into 
ilj.  They  did  not  consist  of  single  edifices, 
but  comprised  several  buildings  and  porticoes, 
used  for  study  and  discourse,  for  baths,  anoint- 
ing rooms,  paliestras  in  which  the  exercises  took 
place,  and  for  other  purposes.  Two  of  the 
Athenian  gymnasia,  viz.  the  Lyceum  and  Aca- 
demy, were  rendered  famous  by  being  the 
aoenes  of  the  lectures  of  Aristotle  and  Plato 
respectiTely. 

The  term  gymnasium  has  descended  to 
modem  times.  In  Germany  the  higher  schools, 
intended  to  give  immediate  preparation  for  the 
universities,  are  termed  gymnasia.  In  Prussia 
the  scholars  undergo  examination  on  leaving 
them :  their  compositions  at  this  examination 
are  sent  to  the  minister  of  instruction  and 
ecclesiastical  afiairs;  and  they  receive  testi- 
monials of  fitness.  No.  1,  No.  2,  or  No.  3,  ac- 
cording to  their  degree  of  proficiency.  Persons 
who  have  fitted  themselves  for  the  universities 
without  passing  through  the  gymnasia  are  exa- 
mined by  a  committee  appointed  by  government^ 
which  sits  half-yearly  for  the  purpose. 

OjmiBastios  (Gt.  yviufaKrrtK6s:).  Under  this 
name  were  comprised  by  the  ancients  all  those 
games  and  exercises  which  were  performed  with 
the  body  partly  naked  (•yw/wrfj) ;  such  as  wrest- 
ling, boxing,  running,  throwing  the  quoit,  play- 
ing at  ball,  &c  They  were  first  instituted  at 
Laceda^mon,  where  they  were  not  confined  to 
men,  but  were  also  considered  a  necessary  part 
of  the  education  of  females.  In  the  rest  of 
Greece,  where  they  subsequently  spread,  they 
were  also  held  of  the  highest  importance,  and 
as  such  were  conducted  under  the  superinten- 
dence of  the  government,  and  entered  con- 
spicuously into  the  political  schemes  of  the 
philosophers.  In  this  respect  the  Greeks  offered 
a'  remarkable  contrast  to  their  Asiatic  neigh- 
bours, among  whom  it  was  considered  a  great 
disgrace  even  for  a  man  to  be  seen  naked.  At 
Bome  gymnastics  were  principally  exercised  by 
the  mercenary  athletes. 

OymnodOBtes  (Gr.  yv/ufSs,  naked ;  Hois,  a 
tooth).  The  name  of  the  family  of  Plectogna- 
thic  fishes  comprehending  those  which  have  the 

{'aws  protruding,  and  covered  with  a  more  or 
ess  complex  layer  of  dense  ivory  substance 
serving  the  office  of  teeth. 

QymnogenB,  A  name  proposed  by  Lindley 
for  the  naked-seeded  plants  referred  to  the 
orders  Conifera,  Taxacea,  Gnetacea,  and  Cy- 
eadacrm.  In  these  plants  there  is  no  proper 
ovnry,  but  tihe  seeds  are  fertilised  by  the  pollen 
coming  in  direct  contact  with  the  foramen  of 
the  ovnale.  They  are  also  called  Gymnospcmis ; 
that  is,  literally,  naked-seeded  plants.  Gyrano- 
gens  are  luigely  represented  amongst  fossils. 

QfjnakomoiflhlMtM  (Gr.  yvyLvoai^itrrai^  naked 
fhHosophers).  A  sect  of  Indian  philosophers 
who  lived  naked  in  the  woods,  and  submitted  \o 
other  strange  austerities.  They  believed  in  the 
immortality  and  transmigration  of  the  soul,  and 
enjoyed  great  reputation  for  astronomical  and 
physical  science. 
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There  was  likewise  an  African  sect  of  philo- 
sophers bearing  the  same  name,  who  are  said 
to  have  lived  in  .^hiopia,  near  the  sources  of 
the  Nile,  whose  habits  differed  from  those  of 
the  Indian  sect,  inasmuch  as  they  lived  as  an- 
chorites, while  the  latter  congregated  in  societies. 

Oymnospermia  {Or.  yvfu^f  and  wippM^ 
a  seed).  An  order  of  tne  Linnsean  class  Didy- 
namiOy  in  which  the  fruit  consists  of  a  few 
nut-like  carpels  surrounded  by  the  calyx,  in- 
stead of  being  enclosed  in  a  capsule,  as  in  the 
rest  of  the  order.  The  Lahiata  are  illustrations, 
but  such  seeds  are  not  strictly  naked. 

Ojrmnotasv  or  rather  Ojrmnonotiis  (a 
word  coined  from  Gr.  yvfxp6^,  naked,  and  yvros, 
the  back).  The  name  of  the  genus  of  electric 
eels  which  are  found  in  the  fresh  waters  of 
South  America :  they  have  a  median  fin  extended 
alon^  the  belly,  but  none  on  the  back.  Although 
to  all  outward  appearance  the  gymnotus  is  nearly 
allied  to  the  eel,  yet,  were  that  part  of  the  body 
cut  off  which  contains  the  nutrient,  respiratory, 
and  generative  organs — all  the  parts,  in  fact, 
which  are  essential  to  the  existence  of  the  gym- 
notus  as  a  mere  fish — it  would  present  a  short 
and  thick-bodied  form,  very  different  from  that 
of  the  eel.  The  long  electric  organs  are  tacked 
on,  as  it  were,  behind  the  true  fish,  and  thus 
give  the  gymnotus  its  anguiUiform  body.  The 
backbone  and  muscles  are  of  course  coextended 
with  the  electric  organs  for  their  support  and 
motion ;  and  the  air-bladder  is  continued  along 
the  produced  electrophorous  trunk,  to  give  it 
convenient  specific  levity.  Two  long  dorsal 
nerves  are  continued  from  the  fifth  and  eighth 
cerebral  nerves  for  ordinary  sensation  and  mo- 
tion. The  spinal  chord  is  continued  along  the 
vertebral  column,  for  the  exclusive  supply  of 
the  electrical  organs.  These  organs  are  four  in 
number ;  two  very  large  above,  and  two  small 
ones  below.  The  electricity  discharged  from 
them  decomposes  chemical  compounds,  produces 
the  spark,  and  magnetises  iron,  as  does  that  of 
the  torpedo.  But  the  magnetising  power  seems 
to  be  relatively  weaker,  while  the  benumbing 
shock  communicated  to  other  animals  is  stronger 
than  in  any  other  electric  fish. 

Oyii«  In  Artillery,  a  machine  for  mounting 
and  dismounting  ordnance  from  their  carriages, 
&c.  There  are  triangle  and  Gibraltar  gyns  in 
our  service.     [Derrick.] 

Clyn  Tackle.  A  system  of  pulleys  con- 
sisting of  a  double  and  triple  block,  the  stand- 
ing end  of  the  fall  being  made  fast  to  the 
double  block,  which  is  movable.  It  increases 
the  power  fivefold. 

Oyiiseeeiiin  (Gr.  ywaiKuov).  In  ancient 
Greek  Architecture,  the  portion  of  a  dwelling  or 
a  public  buildins  set  apart  for  the  occupation, 
or  for  the  exclusive  use,  of  the  female  sex. 

Gtk^ceuk.  In  Botany,  a  term  invented  by 
Boeper  to  denote  that  organ  commonly  called 
the  'pistil :  it  may  be  understood  to  signify  the 
female  apparatus  in  plants. 

Oynseoooraoy  (Gr.  yvpaiKonpoeria),  A  term 
sometimes  used  to  indicate  that  state  in 
which  women  are  legally  permitted  to  assume 
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tlie  xeins  of  gpovemment.  It  ia  used  by  way  of 
oontradifltinction  to  the  SaHe  law,  which  pre- 
dndes  them  £rom  the  privilege  of  sovereignty. 
There  axe  only  five  stAtes  in  Europe  to  which 
the  operation  of  the  Salic  law  does  not  extend — 
England,  Boaaia,  Spain,  Portugal,  and  Denmark. 

Cjaaeeanoini  or  dynaDoooosmi  (Gr. 
yvHbuutfdfUH,  ywaucoi^/toi).  Athenian  officers, 
who  seem  to  have  acted  as  a  sort  of  police  in 
rfipreaaing  excesses  whether  committed  by  men 
or  women.  But  th^  time  of  their  institution 
and  the  precise  nature  of  their  duties  arc  not 
dearly  ascertained. 

Ojmandiia  (Gr.  7u>^,  and  &y^f»,  a  male). 
The  name  of  one  of  the  classes  in  the  sexual 
sTBtem  of  linnseus.  Its  character  is  to  have 
the  stamens,  style,  and  stigma  consolidated  into 
a  body,  called  a  column.  The  class  chiefly 
consists  of  the  plants  now  named  Orchidaceous. 

Oynandroos*  In  Botany,  plants  of  which 
the  stmcture  is  referred  to  tlie  Linnaean  class 
Gynandria ;  L  e.  which  have  the  stamens,  style, 
and  stigma  consolidated  into  one  common  body, 
called  the  column. 

Oyaobase  (Gr.  yvyii,  and  fidjts,  a  base).  In 
Botany,  the  growing  point  inserted  between  the 
base  (^  carpels  in  a  conical  manner,  so  as  to 
throw  them  into  oblique  position.  Such  carpels 
are  ffynobasic ;  they  have  basilar  styles  which 
are  enlarged  and  cohere  in  the  centre.  The 
Borage  is  an  example  of  this  structurp. 

Oynopliore  (Gr.  yw^,  and  ^^p«,  1  bear). 
Id  Bofany,  the  stalk  sometimes  developed  at 
the  base  of  the  ovary  within  the  calyx,  as  in 
the  Passion-flower  and  the  Caper-tree. 

Oynostamimn  (Gr.  yvvii^  and  <m}/A«y,  a 
stamen).  A  term  invented  by  Kichard  to  denote 
the  column  of  an  Orchidaceous  plant.  It  is  a 
combination  of  a  filament  and  a  style. 

Cljrpoffienuiiis  (Gr.  yv^,  a  vulture,  and 
•)4payos,  a  erane).  The  name  was  invented  by 
lUiffer  for  a  most  singular  genus  of  Accipitrine 
birds,  in  which  the  structure  of  the  bird  of 
pr^  is  modified  by  a  lengthening  of  the  legs 
and  neck  to  adapt  the  species  to  combat  with 
and  destroy  the  most  poisonous  of  the  serpent 
tribe.  The  instincts  of  the  gypogeranus,  or 
secretary  bird,  as  it  is  termed,  correspond 
with  its  structure,  and  it  preys  principally  on 
•erpents;  not  reAudng,  however,  lizards,  or 
even  insects.  The  bul  is  shorter  than  the 
head,  carved  nearly  from  its  base,  not  toothed ; 
the  wings  are  armed  with  a  short,  strong,  and 
obtuse  spur;  the  feathers  are  continued  down 
the  long  tibia  to  the  tarsal  joint,  covering  the 
front  but  not  t2ie  back  part  of  it ;  the  toes  are 
short,  but  strong ;  the  anterior  ones  united  by 
a  membrane  at  the  base.  Species  of  the  secre- 
tary Tultnre  inhabit  the  Cape,  the  Gambia 
eoost,  and  the  Philippine  Islands.  The  Cape 
M^retaij  {Gypogeranus  serpentarius)  lives  m 
pairs^  builda  on  high  trees,  and  runs  with  oon- 
fidenble  swiftness. 

Qjpstofl*  The  history  of  this  strange  nation 
of  vagrantf  has  been  illnstrated  by  the  labours  of 
irveral  Gennan  writers,  particularly  Grellman 
(HMsHbtf   Inquint   respecting    the    Gypsies, 
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translated  into  English  by  Raper,  1787)  and 
Bischoff  (German  and  Gypsy  Dictionary). 
Their  English  name  is  said  to  be  a  corruption 
of  the  word  Egyptian :  the  French  call  them 
Bohemians ;  but  the  names  by  which  they  are 
most  widely  known  throughout  Europe  are,  the 
German  Zigeuner,  Kussian  Tzigan,  Italian  Zin- 
garo,  Spanish  Gitano,  Turkish  Chinganeh—aHL 
apparently  varieties  of  the  same  distinctive 
appellation.  Their  origin  has  long  been  a  sub- 
ject of  curious  but  unsuccessful  antiquarian 
research.  In  Western  Europe,  they  made  their 
first  appearance  early  in  the  fifteenth  century, 
under  a  leader  who  styled  himself  the  Duke  of 
Lower  Egypt :  fortune-telling  and  thieving  were 
then,  as  now,  their  predominant  occupations. 
They  were  at  that  time  treated  as  heathens  and 
sorcerers,  and  the  most  severe  laws  were  re- 
peatedly enacted  against  them.  At  present 
they  are  found  not  in  Europe  only,  but  in 
Asia  Minor,  Egypt,  Turkey,  &c.,  forming 
everywhere  a  distinct  race.  In  Germany, 
as  well  as  England,  they  profess  various  trades, 
as  itinerant  horsedealers,  smiths,  farriers,  &c. ; 
but  they  have  never  been  reclaimed  in  any 
number  to  settled  occupations.  In  England 
their  most  ordinary  haunts  are  in  the  mid- 
land and  southern  counties,  whither  they  are 
invited  by  the  abundance  of  green  lanes,  downs, 
forests,  or  chases.  They  possess  a  language  of 
their  own ;  and  are  apparently  destitute  of  re- 
ligion, although  in  most  countries  professinff 
t£it  of  the  people  among  whom  they  dwelL 
(Marsden  On  the  Language  of  the  Gypsies  \ 
Hoyland's  J7m^.  Survey,  1816 ;  Quart.  Rtv.  vol. 
Iv. ;  Sorrow's  Account  of  the  Gypsies  of  Spain,) 

The  ancient  severe  statutes  against  these 
people  have  been  repealed,  and  they  are  now 
only  punishable  as  vagrants  by  the  5  Geo.  IV. 
c.  83  s.  4,  amended  by  1  &  2  Vict.  c.  38. 

Oypsiun.  This  is  one  of  the  many 
synonyms  of  native  sulphate  of  lime.  The 
varieties  of  it  will  be  found  described  under  their 
respective  names,  such  as  SeUnite,  Satin  Spar, 
and  Alabaster.  As  a  rock,  it  is  less  common 
than  most  other  substances  that  form  distinct 
rock-masses,  and  is  generally  associated  with 
marls  and  with  rock-salt.  It  is  sometimes 
applied  as  a  top-dressing  to  clover  and  legu- 
minous crops,  but  has  lately  fallen  into  disuse. 

Oyrate  (Lat  g3nratus).  In  Botany,  a  term 
applied  to  bodies  which  are  curled  inwards  like 
a  crozier,  as  the  young  undeveloped  fronds  of 
Ferns. 

Oyratlon  (Lat.  gyrus,  Gr.  yvfHtt,  a  circle). 
In  Mechanics,  this  term  is  synonymous  with 
rotation.  In  combination  with  other  words, 
however,  the  term  ffives  rise  to  several  tech- 
nical expressions  which  require  a  brief  ex- 
planation. A  centre  of  gyration  is  a  point 
within  a  l)ody  such  that  if  the  whole  mass 
were  concentrated  therein,  the  moment  of  in- 
ertia with  respect  to  the  corresponding  axis  of 
gyration  would  remain  unalte^.  The  cirde 
described  by  such  a  point  is  called  a  circle  of 
miration,  its  radius  the  radius  of  gyration, 
(filing  the  latter  x  and  denoting  by  dm  the 
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mass  of  any  element  at  the  distance  r  from  the 
axis,  then  M  being  the  total  mass  of  the  body 

equal  to  /  dTn,  we  have  Mifi  »/  r^dm,  where  the 

integration  is  to  be  extended  to  all  points  of 
the  body.  The  principal  radii  of  gyration  of 
a  body  with  respect  to  any  point  are  the  radii 
txt  gyration  with  reference  to  the  three  principal 
axes  through  that  point.  An  ellipsoid  whose 
axes  coincide  in  direction  with  those  of  the 
principal  axes,  and  in  magnitude  with  the 
corresponding  radii  of  gyration,  is  called  the 
ellipsoid  of  gyration. 

Oyratioiiv  Slllpftotd  oil  [Inebtta,  Mo- 
MBKT  OF ;  Principai,  Axes.] 

dyrenoepliala  (Gr.  Tvpof,  and  iyKi^poKos, 
hrain).  A  sub-class  of  Mammalia^  consisting 
of  those  orders  in  which  the  superficies  of  the 
oerebnim  is  folded  into  ^3rri  or  couTolutions, 
while  the  hinder  lobes  project  over  more  or  less 
of  the  cerebellum,  and  the  olfactory  lobes  are 
covered.  Those  traces  of  affinity  to  the  Ovi- 
parous sub-kingdom  which  the  Lyencephala  and 
JAssencephtUa  present  are  absent  in  these  animals. 
With  the  exception  of  the  Elephants,  the  blood 
from  the  head  and  anterior  limbs  is  returned  to 
the  right  auricle  by  a  single  precaval  trunk. 
The  orders  Quadrumana,  Camivora,  Artiodac- 
tyla,  Perissodactylay  Proboscidean  Toxodontia^ 
i^ireniOf  and  Cetacea^  belong  to  this  sub-class. 
The  mammalian  modification  of  the  vertebrate 
type  attains  its  highest  physical  perfections  in 
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the  Gyrencephala  as  manifested  by  the  bulk  of 
some,  by  the  destructive  mastery  of  others,  by 
the  address  and  agility  of  a  third  order ;  and 
through  the  superior  psychological  faculties 
which  are  associated  with  the  hi^er  develope- 
ment  of  the  brain,  the  Gyrencevhala  afibrd  those 
species  which  have  ever  formea  companions  and 
servitors,  and  valuable  sources  of  wealth  and 
power,  to  mankind. 

Oyrfkloon.    [Jebfalcok.] 

Oyii  (Lat, ;  Gt.  yvpos).  In  Mammalogy,  the 
annular  series  of  scales  in  the  tails  of  certain 
quadrupeds. 

Oyiinus  (Lat ;  Gr.  yCpiros,  a  tadpole).  The 
water  fiea. 

Gyrodos.  A  fossil  fish  of  the  &mily  of 
Pycnodonts.    It  occurs  in  the  oolite  of  Baden. 

Oyroffonlteft  (Gr.  yOpos,  and  ySvoSf  seed). 
Bodies  found  in  fresh-water  deposits ;  originally 
mistaken  for  small  shells,  but  afterwards  ascer- 
tained to  be  the  seed-vessels  of  plants  of  the 
genus  Chara. 

Clyrosoope  (Gr.  Tvpor,  and  ffKoxiv^  I  look). 
An  iustrument  for  illustrating  the  composition 
and  resolution  of  rotations.  It  consists  essen- 
tially of  a  disc  which  rotates  arotmd  the  dia- 
meter of  a  ring  which  itself  rotates  around  the 
diameter  of  a  second  ring. 

OjTOse  (LaL  gyrus,  a  circle).  In  Botany, 
a  term  applied  to  bodies  which  are  bent  back- 
wards and  fbrwaids,  like  the  anthers  in  Cucur  - 
bitaceous  plants. 
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A.  An  aspirate  of  the  guttural  kind,  tised 
in  most  modem  and  ancient  languages.  The 
claims  of  A  to  be  regarded  as  a  letter  have  been 
denied  by  many  grammarians ;  and  certainly, 
when  it  is  remembered  that  the  sound  of  this 
letter  is  produced  by  a  mere  emission  of  the 
breath,  without  an^  conformation  of  the  organs 
of  6pec<2h,  this  opinion  would  seem  well  founded. 
There  are  others,  however,  who  insist  that 
there  is  no  feature  in  the  sound  or  qualities  of 
this  letter  which  it  does  not  possess  in  common 
with  some  other  consonants,  and,  consequently, 
any  attempt  to  invalidate  its  claim  to  the  dis- 
tinction, militates  equally  against  them.  The 
figure  H  was  used  by  the  Greeks  to  signify  the 
aspirate,  until  about  the  fifth  centuir  before 
Ohrist  After  that  time  it  was  gradually  aban- 
doned in  Greek  writing,  while  its  use  was  still 
preserved  by  the  Latins.  In  the  former  lan- 
guage it  was  superseded  by  the  small  mark 
called  the  spiritus  asper  (*),  which  was  placed 
above  the  letter  to  which  the  aspirated  sound 
was  to  be  given.  In  many  Latin  words  the 
letter  s  represents  the  Greek  aspirate,  as  sub 
for  iWrrf,  sal  for  ixs,  sex  for  ?|,  septem  for  kitrdy 
urpo  for  l/MTw,   &C.    As  an  abbreviation,   h 
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was  used  by  the  Latins  for  homo,  hseres,  and 
hora ;  and  as  a  numeral  it  expressed  200. 

H.  In  Music,  the  designation  given'  by 
the  Germans  to  the  note  Bit;  their  B  being 
equivalent  to  the  English  Bb . 

Sabeas  Corpns  (Lat).  In  Law,  the  title 
of  a  writ,  of  which  there  are  several  kinds. 
Habeas  corpus  ad  respondendum  is  to  remove 
a  prisoner,  confined  by  the  process  of  an  inferior 
court,  in  order  to  charge  him  with  a  new  action 
in  a  court  above.  Habeus  corpus  ad  suhjicien- 
dum  is  a  higb  prerogative  writ»  directed  to  a 
person  detaining  another,  and  commanding  him 
to  produce  the  body  of  the  prisoner.  Tnia  is 
the  writ  which,  by  stat.  31  Ch.  II.  c.  2,  must 
be  granted  on  application  of  any  party  com- 
mitted and  charged  with  any  crime  except 
treason  or  felony;  or,  if  charged  with  those 
crimes,  haWng  been  acquitted  or  not  tried  on 
the  second  term  or  session  after  his  commit- 
ment. It  had  been  held  that  this  writ  issued 
from  the  superior  courts  in  England  to  all  the 
foreign  dependencies  of  the  crown;  but  by 
25  &  26  Vict  c.  20  this  power  is  abolished 
as  to  colonies  having  courts  able  to  issue  th» 
writ. 
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(Lat). 

In  Law,  ft  jadkial  writ,  sued  oat  by  the  sue- 
c^trfM  plttntifTiii  an  aetion  of  ejectment,  as  a 
^recdon  to  the  sheriff  U>  cause  him  to  have 
possession  of  the  land  and  premises  recovered ; 
and  this  the  sheriff  is  bound  to  execute,  break- 
ing open  doors,  or  summoning  the  posse  comi- 
tatus,  if  necessaiy. 

Baberyeoii  (Ft,  haubergeon).  A  small 
short  hauberk.     fHAtmsBX.] 

BabxelUu*  The  plants  now  referred  to  this 
snms  of  Ananacea  were  formerly  placed  in 
Ajftopia^Uid  are  by  many  retained  there.  H» 
^kiSpica,  tb6  Ethiopian  Pepper,  is  a  tall  shrub, 
vith  egg-shaped  leares,  downy  beneath,  and 
bearing  pod-tike  earpels,  which  are  dried  and 
used  instead  of  pepper.  Other  species  possess 
similar  pungent  and  aromatic  properties. 

Back.  A  name  given  to  the  rows  of  crade 
bricks,  as  they  are  exposed  in  the  field  to  diy. 

BiMkle.  A  board  set  with  sharp  iron  spikes 
for  combing  or  palling  out  hemp. 

SAtitlea.  A  term  applied  to  tbe  slender 
feathers,  firomthe  necks  and  backs  of  birds,  used 
by  fly-fishers.  The  most  esteemed  hackles  are 
iheduns. 

Baekiiey  Ooaeliea  (Fr.  coche-a-haquen6e, 
from  haquen^e,  a  horse  formerly  let  out  on  hire 
for  short  journeys).  Vehicles  for  hire  were  first 
introduced  in  Fiance  in  1650  (JFiacbbI  ;  in 
Ei^^and  a  few  years  earlier,  and  in  Edinbuigh 
b  1673. 

KaOaock.  This  fish,  Morrhua  Xglefinu8^ 
19  foond  in  the  Northern  Ocean,  but  does  not 
enter  the  Baltic  It  makes  its  annual  appear- 
ance on  the  Toikshire  coast  in  December,  in  a 
vast  shoal  extending  from  Flamborough  Head 
to  the  mouth  of  the  T3me. 

Bade*  (Ghr.  ^f,  also  dl8i}s).  In  Greek 
Mytholc^,  a  word  denoting  the  abode  of  the 
d^d,  or  the  god  of  the  nether  world,  called 
also  Pluto.  The  orisin  of  the  name  is  doubtful. 
According  to  Hesiod,  the  mortals  of  the  brazen 
age  were  the  first  who  descended  to  Hades. 

BadlBff  •  In  Mining,  the  direction  of  a  slip 
Gt  fault.  The  deviation  from  the  vartioal  of  a 
minenl  vein  is  called  its  hade, 

7Sm4$  (Arab.).  The  Mohammedan  pilgrim- 
age to  Mecca  and  Medina:  whence  Hadji,  a 
pilgrim,  or  one  who  has  performed  this  pil- 
grimage; He^jaz,  the  holy  land,  where  these 
cities  are  situated.  The  most  complete  and 
aiitbentie  deseription  of  it  is  that  of  Burck- 
hardt,  who  performed  it,  in  the  gmse  of  a  Mo- 
finnniedan,  in  1814.  It  is  fixed  to  a  particular 
ksar  month,  and  consequently  takes  place  in 
ettiy  season  of  the  year.  It  was  a  custom 
k»g  anterior  to  the  establishment  of  Islamism, 
the  famous '  black  stone '  of  the  Caaba  at  Mecca 
btEDg  then  the  object  of  veneration.  Every 
year  a  black  silk  stim  is  now  sent  by  the  sultan 
to  cover  the  Oaaba.  There  are  usually  fire  or 
BZ  earavaas;  ftom  Syria,  Egypt,  Baribary,  the 
East,  and  the  North.  In  1814,  the  number  of 
pflgxims  was  about  70,000,  and  this  was  eon- 
■dmd  sinalL  The  pilgrims  go  through  seve- 
ttl  eenaions*  «t  Stooa,  of  wludi  the  principal 
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are  the  towaf^  or  procession  round  the  Caaba, 
and  drinking  of  the  well  Zemzem ;  they  then 
proceed  to  the  summit  of  the  hill  Al  Akaba ; 
and  lastly  to  Medina,  the  place  of  the  prophet's 
burial.  (Burckhardf  s  Travels  in  Arabia,  1829 ; 
Quart.  Rev.  voL  xlii. :  see  also  the  travels  of 
Captain  Burton,  who  succeeded  in  visiting  the 
holy  city  in  disguise.) 

BsMnaorymea  (G-r.  oTfio,  and  KpvfiSs,  cold), 
A  name  by  which  LatreiUe  designates  the  ani- 
mals with  cold  blood. 

Bflemal  Jkrth,  (Gr.  alfta).  That  part  of  the 
vertebra  or  primary  segment  of  the  skeleton 
which  encompasses  the  main  axis,  or  its  pro- 
longations, of  the  vascular  system.  It  is  si- 
tuated opposite  the  neural  arch,  and,  except  in 
man,  is  inverted  and  beneath  the  centrum. 

Baemapoplisrsia  (Gr.  eJfia,  and  kirS^wris, 
process).  The  autogenous  vertebral  elements 
which  close  or  form  the  heemal  arch.  In  the 
human  thorax  they  close  the  arch,  as  carWages 
of  the  ribs,  with  the  aid  of  a  hsemal  spine  or 
sternal  bono;  in  the  Saurian  tail  they  form, 
with  the  spine,  the  entire  hsemal  arch. 

Baamateinesla  (Gr  aXfia,  blood,  and  %fit<ns^ 
vamitifig).  Vomiting  of  blood  from  the  stomach, 
generally  preceded  by  weight  and  uneasiness 
about  the  region  of  the  stomach,  and  unaccom- 
panied by  cough  and  the  other  symptoms  of 
hcemoptysis, 

BeematHemia  (Gr.  cJ/ia,  and  Bfyyiti,  heat). 
The  name  given  by  LatreiUe  to  the  animals 
with  warm  blood. 

Bsematics.  Medicines  presumed  to  act 
especially  upon  the  composition  of  the  blood. 

Bemiatlii  or  Beamatoalii  (Gr.  aT^ua). 
The  red  colouring  matter  of  the  blood  corpus- 
cles. It  can  bo  obtained  in  a  crystalline  form 
and  contains  iron.  Its  probable  formula  is 
C,A,FeN,0..    • 

Bsematliiioa.  Medicines  which  tend  to 
increase  the  proportion  of  the  colouring  elobules 
of  the  blood.  Certain  preparations  of  iron  are 
supposed  to  belong  especially  to  this  class. 

Baematlte.  Native  oxide  of  iron:  its 
streak  and  powder  are  blood-red.  It  occurs 
in  Cumberland,  where  it  is  used  in  the  manu- 
facture of  steeL 

Baematocele  (Gr.  oTjua,  and  icfi\%  a  tumour), 
A  tumour  arising  from  extra vasuted  blood. 

Hsematoorya  (Gr.  al/ia,  blood ;  Kp6os,  cold). 
This  class  has  been  proposed  by  Professor  Owen 
to  include  the  groups  of  animals  commonly 
termed /sAe*  znS  reptiles.  *The  conformity  of 
pattern  in  the  arrangement  of  the  bones  of  the 
outwardlv  well-ossified  skull  in  certain  fishes 
with  well-developed  lung-like  air-bladders,  e.g. 
Polypterus,  Lepidosteus,  Sturio,  and  in  the 
extinct  reptiles  Archegosaurus  and  Labyrintho- 
don ;  the  persistence  of  the  notochoid  (chorda 
dorsalis)  in  Archegosaurus,  as  in  Sturio;  the 
persistence  of  the  notochord  and  bronchial 
arches  in  Archegosaurus  and  Lepidosiren  ;  the 
absence  of  occipital  condyle  or  condyles  in 
Archegosaurus,  as  in  Lepidosiren ;  the  presence 
of  teeth  with  t^e  labyrinthine  interblending  of 
dental  tissues  in  Dendrodus,  Lepidosteus,  and 
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Axehegosanros,  as  in  Labyrinthodon ;  the  laige 
median  and  lateral  throat-plates  in  Archego* 
saorus,  as  in  Megalichthys,  and  in  the  modem 
fishes  Arapaima  and  I^pidosteos ;  all  these 
characters  point  to  one  great  natural  group, 
remarkable  for  the  extensive  gradations  of 
developement  linking  and  blending  together 

Eiscine  and  reptilian  characters  within  the 
mits  of  such  group.  The  salamandroid  (or  so- 
called  sauroid  Ganoids,  e.ff.  Lepidosteus  and 
Polypterus,  are  the  most  iuithyoid,  the  Laby- 
xinthodonts  are  the  most  sauroid,  of  this  an- 
nectant  group ;  the  Lepidosiren  and  Archego- 
saurus  are  intermediate  gradations,  one  having 
more  of  the  piscine,  the  other  more  of  the 
reptilian  character.  Archegosaurus  conducts 
the  march  of  developement  from  the  fish  proper 
to  the  labyrinthodont  tvpe ;  Lepidosiren  con- 
ducts it  to  the  perenmbranchiate  or  modem 
batrachian  type.  Both  forms  expose  the  arti- 
ficiality of  the  ordinary  class  distinction  between 
Pisces  and  Reptilia^  and  illustrate  the  naturality 
of  the  wider  class  of  cold-blooded  vertebrates, 
which  I  have  called  Hsmatocrya.  The  corre- 
lative group  of  warm-blood  animals  is  termed 
Hematotherma.'  Professor  Owen  is  *  unable  to 
define  any  adequate  boundary  for  dividing  cold- 
blooded air-breathing  vertebrates  into  two 
distinct  classes  of  Batrachians  and  Eeptiles,' 
and  he  IB  as  little  able  to  point  out  a  character 
dividing  the  air-breathing  from  the  water- 
breathing  Hamatocrya,  the  Keptiles  from  the 
Fishes.  The  following  is  the  classification 
proposed : — 

A.  Subclass  Reptilia. 

Order  1.  Batrachia. 

Fam. :  Anoura,  Urodela. 
Order  2.  Chelonia, 
Fam. :  Terrestria,  Paludinosa,  Fluvialia, 
Marina. 
Order  3.  Ojphidia, 
Fam.:    Crotalidc,   Colubridx,   Hydro- 
phidse. 
Order  4.  Lacertilia. 
Fam. :  Chamcleontidae,  G^eckotidse,  Igua- 
nids,   Varanidfle,   Teidse,   Lacertidse, 
Chalcids,  Scincidae. 
Order  5.  Crocodilia, 
Fam.:  Procselia,  Opisthocsclia,  Amphi- 
cselia. 
Order  6.  Dinosauria. 

Fam. :  Herbivora,  Camivora. 
Order  7.  Thecodontia, 
Order  8.  Pterosauria, 
Order  9.  Anomodontia, 
Fam. :  Dicynodontia,  Cxyptodontia,  Cy- 
nodontia. 
Order  10.  Sauropterygia, 

Fam. :  Plesiosauria,  Siraosauria. 
Order  11.  Ichthyopteri/gia, 
Order  12.  Lahurinthodontia, 
Order  13.  Ganocephaia, 

B.  Subclass  Fishes. 

Order  14.  Plagioatomu 
Fam. :    HypodontidK,    Gestnciontidae, 
NotidamoB^     Spinacidaa^     S^lliidse^ 
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IHctitantes,  Lamnids,  Alopeeids^ 
Scymniidae,  Squ&tinae,  Zyg8enxd«^ 
Pnstidse^  Khinobatidse^  Tor^^nida^ 
Kaiida^  Trygonidse^  Hyliobatid«^ 
Cephalopterioe. 
Order  Id.  Holocephali, 

Fam.:  Chimaeroida,  EdaphodontSda. 
Order  16.  Proto^teri, 
Fam. :  SirenoideL 
Order  17.  PlacoganoideL 
Order  18.  GanaideL 
Fam.:   Salamandroidei,  Pycnodontid% 
Lepidoidei,   Sturionids,  Acanthodei, 
BipteridsB,  Cephalospidse. 
Order  19.  Lophobranchii, 

Fam. :  Hippocampidse,  Syngnathids. 
Order  20.  Plwtognathi, 
Fam.:  Balistinse,  Ostraciones,  Gymno- 
dontes. 
Order  21.  Acantkopteri, 
Fam. :  Percids,  Sclerogenidse,  Sciaenida^ 
Labyrinthobrancbii,  Mugilidae,  Nota- 
canthida?,  Scomberidoi,  Squamipennea^ 
Txnioidei,    Thentyid»',    Fistmaridae^ 
6K)biidse,  Blenniidse,  Lophiidae. 
Order  22.  Anacanthini, 
Fam. :  (Apodes)  Ophidiidae,  (Thoracici) 
Gkididse,  Pleuronectidae. 
Order  23.  Phart/ngognathi. 
Fam. :     (Mala^pterygii)     Scomberes- 
oxidae,  (Acanthopterygii)  Chroniidae^ 
Cydolabrida*,  Ctenolabridae. 
Order  24.  MeUacopterL 
Fam. :  (Apodes)  Symbranchidae,  Murae- 
nidae,     Gymnotidae,     (Abdominales) 
Heteropygii,    Clupeidae,    Salmonidae^ 
Scopelidae,  Characini,  Galaxidae^  Eso- 
cidffi,  Mormygridae,   Cyprinodontidae, 
Cypriuidae,  SiluridaB. 
Order  25.  Dermopteri, 
Fam.:  Amphioxidae. 
Order  26.  Cyclostomi, 
Fam. :  Myxinidae,  Petromyzontidae. 

BennatoloiTj  (Gr.  aT/iia,  and  kiiyos).  The 
doctrine  of  the  blood. 

Baeinatosin  (Gr.  of/ia).     [HiEUATix.] 

Beematozylin.  The  colouring  principle 
of  the  wood  of  the  UtfmataxyUm  eampeckianum 
or  logwood.  It  affords  a  very  delicate  test  for 
alkalies  and  adds. 

BaematezyloB  (Gr.  cjfia,  and  {^Aor,  wood). 
The  Logwood-tree,  H.  eampeckianum^  is  one  of 
the  most  useful  and  important  of  dye  woodf. 
It  forms  a  tree  of  about  forty  feet  high,  the 
smaller  branches  covered  with  white  bark  and 
often  spiny,  the  leaves  pinnate  with  few  smaU 
leafiets,  and  the  flowers  yellow  in  axillary  la- 
ccmes.  It  belongs  to  a  peculiar  group  of  Le* 
guminous  plants  called  CasalpinUtB^  and  is  a 
native  of  the  bay  of  Campeachy  in  Tncatan. 
The  wood  is  of  a  deep  dull  brownish  red,  and  ia 
imported  in  logs  of  about  three  feet  long. 

BaeaMitiirte  (Gr.  al^ia,  and  olpov,  ttrtfif). 
A  discharge  of  bloody  urine. 

Baemodoraoeee  (Haemodomm,  one  of  the 
genera).  A  natural  order  of  Endogens  of  the 
Narcisaal  alliance,  principally  inha&ting  New 
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IloIUnd.  Thej  differ  from  AmarylUdaoem  in 
their  flowers  and  eqnitant  leaves ;  m>m  IridacetB 
in  thieir  stamena,  and  in  their  anthers  bursting 
bwards.  Thej  are  corions,  bat  not  nsefiil  or 
beautiful  plants ;  except  in  the  case  of  Anigox- 
anthuB,  a  genus  containing  some  striking  herba- 
ceous species. 

MmtaaptjmiM  (6r.  tifui,  bloody  and  vti^, 
/  BpWy  The  coughing  up  of  blood,  sometimes 
produced  by  fulness  of  the  blood-vessels  of  the 
lungs,  or  by  the  rapture  of  blood-vessels  as  a 
conseqoence  of  ulceration.  It  is  distinguished 
from,  blood  coming  from  the  stomach  by  its 
usual  florid  colour :  the  latter  is  generally  black- 
ened by  the  acid,  and  often  mixed  with  the 
contents  of  the  stomach.  The  age  at  which 
this  disease  commonly  shows  itself  is  from  fif- 
teen to  five-and-twenty,  and  it  is  sometimes 
thought  on  by  violent  exercise  or  a  fit  of 
coughing.  It  is  not  very  uncommon  as  a 
ijrmptom  of  suppression  of  some  natural  eva- 
coation;  and  when  unattended  by  symptoms 
of  consumption  and  constitutional  cough,  and 
occurring  in  persons  otherwise  strong  and 
healthy,  it  is  often  not  dangerous.  Bleeding, 
aperients,  adds,  diaphoretics,  nauseants,  and 
occasionally  the  exhibition  of  small  doses  of 
sugar  of  lead  and  of  styptic  astringents,  are 
the  remedies  usually  resorted  ta 

HsfUittrrlmye  ^Gr.  atftafparftot  from  afjua, 
and  fi'iywfu,  I  break),  A  bleeding  or  flow  of 
blood.  This  mav  arise  from  two  causes :  either 
a  full  state  of  the  vessels,  or  plethora^  when  it 
has  been  called  active  kmmorrhage ;  or  from  a 
debilitated  state  of  the  vessels,  or  of  the  systen) 
frenerally,  when  it  is  called  passive  hemorrhage. 
When  hisemorrfaage  occurs  from  either  of  these 
causes,  it  usually  requires  methods  of  treat- 
ment adapted  to  the  particular  case.  Where 
hsmorrhage  is  the  consequence  of  wounds,  the 
bleeding  vessels  must  be  secured  by  lisature ; 
or  where  this  cannot  be  done,  styptics  are 
applied. 

SflSBMrrliatds  (Gr.  tdfwfiPoiies,  from  oTfia, 
and  ^,  lJUm>\  Tumours  of  the  veins  of  the 
rectum,  oonstitating  the  disease  commonly 
called  pUts. 

WwiaBliiiob  or  Ber«ftl«rOli  (Gr.  tiptci- 
a#xM).  In  Ecclesiastical  History,  the  founder 
of  an  heretical  sect     [HbrestJ 

Ssretieo  Conabvrendo  (Lat).  The  title 
giten  to  the  writ  which  ordered  the  execution, 
bj  burning,  of  persons  delivered  over  by  the 
■pintiial  to  the  secular  court  for  heresy. 

■afflflta*  A  vernacular  name  for  a  species 
of  cjdostomous  fish,  called  Mgxine  glutinosa, 
aail  Gastrobranchus  emeus,  by  ichthyologists. 

■afioffTApba  (Gr.).    The  Holy  Scriptures. 

"Hie  term  i»  slso  applied  to  histories  or  legends 

''^"pecting  the  lives  and  actions  of  the  saints. 

■•Mlaffertte.    A  double  sulphide  of  anti- 

^^  and  iron,  named  after  Haicunger. 

^f^  (Oer.  hagel).  Hail  occurs  chiefly  in 
fiiBt  and  summer,  not  unf^uently  aooom- 
^"^  vith  thunder.  It  is  formed  of  rain  con- 
P*^b7«)ld  in  the  upper  regions  of  the  atmo- 
^^   On  an  attentive  examination  of  their 
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interior  structure,  hailstones  are  usually  found 
to  contain  an  opaque  nucleus  of  a  spongy  or 
porous  texture,  resembling  hardened  snow,  sur- 
rounded by  a  layer  of  ice  of  greater  or  less  trans- 
parency. Sometimes  several  transparent  layers 
are  distinguishable,  and  sometimes  the  laversar^ 
alternately  transparent  and  opaque.  Hailstones 
have  also  been  observed  having  a  radiating 
structure.  Their  form  varies  ^ireatly ;  in  gene- 
ral it  is  roundish,  but  sometimes  pjrramidal, 
angular,  or  even  thin  and  flat,  with  irregular 
surfaces.  The  usual  size  of  hailstones  is  about 
an  eighth  to  a  quarter  of  an  inch  in  diameter ; 
but  they  are  frequently  of  much  greater  mag^ 
nitude,  and  instances  are  on  record  in  which 
the  dimensions  would  appear  incredible,  if  they 
were  not  attested  by  ooservers  of  known  cha- 
racter. Halley  relstes  that  on  April  9,  1697, 
there  fell  in  Flintshire  hailstones  which  weighed 
6  ounces.  On  May  4,  1697,  Bobert  Tavlor,  in 
Hertfordshire,  observed  hailstones  which  mea- 
sured 14  inches  in  circumference;  that  is,  about 
4  inches  in  diameter.  Parent,  on  May  15,  1 703, 
found  them  at  Iliers  as  large  as  his  fist  On 
July  11,  1753,  at  Toul,  some  were  collected  by 
Montignot  measuring  3  inches  in  diameter. 
Volta  affirms  that  on  the  night  of  August  19, 
1787,  in  a  hailstorm  which  ravsged  the  city 
of  Como  and  its  environs,  some  of  the  stones 
were  found  to  weigh  9  ounces.  In  the  terrible 
hailstorm  which  traversed  the  whole  of  France 
and  the  Netherlands  on  July  13,  1788,  M. 
Tessier  relates  that  hailstones  were  picked  up 
which  weighed  8  ounces.  And  Dr.  Noggerath 
informs  us  that  on  May  7,  1822,  hailstones  fell 
at  Bonn,  weighing  from  12  to  13  ounces.  From 
such  accounts  we  may  form  some  idea  of  the 
destruction  occasioned  by  a  severe  hailstorm  in 
a  cultivated  country. 

Of  the  different  circumstances  accompanying 
a  fall  of  hail,  the  following  are  the  most  re- 
markable :  Hail  usually  precedes  storms  of 
rain,  sometimes  accompanies  them ;  but  never, 
or  very  rarely,  follows  them,  especially  if  the 
rain  is  of  any  duration.  The  time  of  its  con- 
tinuance is  always  very  short,  generally  only  a 
few  minutes,  and  very  seldom  so  long  as  a 
quarter 'of  an  hour.  The  quantity  of  ice  which 
falls  from  the  clouds  in  so  short  a  time  is  pro- 
digious, the  ground  being  sometimes  covered 
with  it  to  the  depth  of  several  inches.  The 
clouds  from  which  hail  is  precipitated  appear 
to  be  of  very  considerable  extent  and  depth, 
as  thev  produce  a  great  obscurity.  It  has  been 
remarked  that  thev  have  a  peculiar  grey  or 
reddish  colour,  and  that  their  lower  surfaces 
present  enormous  protuberances,  while  their 
edges  exhibit  deep  and  numerous  indentations. 
Hail  is  always  scoompanied  with  electric  phe- 
nomena. 

Various  hypotheses  have  been  proposed  to 
explain  the  physical  cause  of  hail,  uid  the  phe- 
nomena by  which  it  is  accompanied ;  but  not- 
withstanding all  that  has  been  written  on  the 
subject,  the  theory  of  hail  is  still  involved  in 
great  obscurity. 

(Ger.  hear).     The  characteristic  ec^ 
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>iM«ing  o^ '  the  ^MaauttifSraoas.  class  of  animals. 
:It  consists'  of  stendeip  more  or  less  elongated 
-horny  filaments,  secreted  by  smatzix,  consisting 
-of  a  conical  gland  or  bnlb,  and  a  capsule,  which 
is  situated  in  the* mesh- work  of  the  cerium  or 
true  sldn.  >The  hairs  pass-  out  through  canals 
in  the  ooriura,  wfadeh  are  lined  by  a  thin  layer 
of  cuticle  adherent  to  the  base  of  the  hair :  tbe 
straightness  or-  curl  of  the  hair  depends  on  the 
.form  of  the  canal  through  which  it  passes. 
Spines,  bristles,  fhr,  and  wool  are  all  modifica- 
tions of  hair,  having  the  same  chemical  compo- 
4Bition,  mode  of  formBtion,and  general  structure. 

In  the  spines  of  the  porcupine  the  bulb  se- 
cretes a  fluted  pith,  and  the  capsule  invests  it 
with  a  homy  sheath,  the  transpaitttKT'  of  which 
allows  the  ridges  of  the  central  palt  to  be  seen. 
In  the  spines  of  the  hedgehog,  the  spine-like 
whiskers  of  the  walrus,  and  the  bristles  of  the 
hog,  the  twofold  structure  of  the  hair  is  vciy 
conspicuous ;  but  in  the  finer  kind  of  hair,  as 
of  the  human  head  and  beard,  the  central  pith 
can  only  be  demonstrated  in  fine  triiusverse 
sections  viewed  with  a  microscope.  Some  kinds 
of  hair,  as  of  the  human  head,  and  that  of  the 
mane  and  tail  of  the  horse,  are  perennial,  and 
^w  coDtinuously  by  a  persistent  activity  of 
iho  formative  capsule  and  pulp ;  other  kinds,  as 
the  ordinary  hair  of  tho  horse,  cow,  and  deer, 
are  annual,and  the  coat  is  shed  at  particular  sea- 
sons. In  the  deer  the  horns  are  shed  contem- 
poraneously with  the  deciduous  hair. 

Many  quadrupeds,  especially  those  of  cold 
climates,  have  two  kinds  of  hair:  along  and 
ooarse  Idnd,  forming  their  visible  external  co- 
vering ;  and  a  shorter,  finer^  and  more  abundant 
kind,  which  lies  close  to  the  skin,  and  is  called 
fur.  It  IS  one  of  the  processes  in  the  arts  to 
remove  the  coarse  hair,  and  leave  the  fur  at- 
tached to  the  dried  skin,  as  in  the  preparation 
of  seal-dcin,  &c  The  peculiar  characteristic  of 
wool,  and  that  on  which  its  valuable  qualities 
chiefly  depend,  is  the  serrated  character  of  its 
surface,  arising  from  its  structure,  which  con- 
sists of  a  series  or  succession  of  inverted  ccmes, 
the  base  of  each  being  directed  from  the  root  of 
the  woolly  flbre,  and  receiving  the  apex  of  the 
succeeding  cone.  It  results  from  this  structure 
that  the  pressure  to  which  the  workman  sub- 
jects the  wool  in  moving  it  backwards  and  for- 
wards, brings  the  flbres  together  and  muttiplies 
their  points  of  contact.  The  agitation  gives  to 
each  nair  a  progressive  motion  towards  the 
root,  and  the  serrations  of  one  hair  fix  them** 
selves  on  those  of=  another  hair  which  happens 
to  have  its  root  turned  in  the  opposite  direction, 
and  the  mass  at  length  assumes  that  compact 
form  which  is  teimed  felted  wool.  The  micros 
scope  has  likewise  •  demonstrated  various  other 
remarkable  modifications  in  the  form  of  the  hair 
in  difierent  quadrupeds.  In  tiiie  mole,  for  in- 
stance, each  haff  is  alternately  constricted  and 
eccpanded  from  its  root  to  its  apex,  whereby  it 
T«adily  assumes  aay  position^  and  lies  fiat  and 
amooth,  either  towards  the  head  when  the  little 
burrower  is  retrograding  in  his  subterraneous 
-gsUerits   or  in 'the  contrary  direction  when 

90 


HAIRS 

moving  forwards.  The  organisation  of  the  hair 
is  such  as  to  allow  of  its  undergoing  certain 
changes  when  once  formed,  according  to  the 
state  of  health  and  general  condition  of  the 
rest  of  the  frame.  Some  of  the  lower  animals, 
as  the  Alpine  hare,  are  subject  to  periodical 
change  of  colour  of  their  fur,  by  which  it  is 
made  to  harmonise  with  the  prevailing  hue  of 
the  ground  which  they  habitually  traverse. 

The  chemical  properties  of  hair  were  first 
pointed  out  by  Mr.  Hatchett,  in  his  paper  in 
the  PkiL  Trans,  for  1800.  It  chiefly  consists 
of  an  indurated  albumen,  and  when  boiled  with 
water  it  yields  a  portion  of  gelatine.  Soft 
flexible  hair,  which  easily  loses  its  curl,  is  that 
which  is  most  gelatinous.  Yauquclm  discovered 
two  kinds  of  oil  in  hair :  the  one  colourless,  and 
in  all  hair ;  the  other  coloured,  and  imparting 
the  peculiar  tint  to  hair.  Black  hair  also  con- 
tains iron  and  sulphur. 

Hairt  Colour  of. — ^The  prevalent  popular 
belief  that  the  hair  of  persons  under  strong 
emotions  of  grief  or  terror  undergoes  a  change 
of  colour,  does  not  appear  to  rest  on  any  sure 
foundation.  Haller,  in  his  Elementa  Phtftio" 
loffi(gy  refers  to  eight  authorities  for  examples 
of  such  changes,  admitting  that  under  the 
influence  of  impaired  health  such  a  change  may 
take  place  slowly.  The  case  of  Marie  Antoinette 
comes  under  the  condition  admitted  by  Haller. 
Had  it  been  possible  for  mental  emotion,  whether 
of  terror  or  of  grief,  to  render  hair  suddenly 
grey,  surely  in  the  queen's  case  the  change  should 
have  been  witnessed  at  an  earlier  period  than 
that  of  the  arrest  of  the  royal  family  in  their 
attempt  to  leave  France.  No  auUientio^y 
recorded  instance  of  such  change  has  been  as- 
certained to  take  place  amongst  men  prema- 
turely worn  out  in  various  climates,  or  amonffst 
soldiers  engaged  in  an  active  campaign  amidst 
all  the  dangers  and  horrors  of  war.  The  IVans- 
actions  of  the  Royal  Society,  extending  over  200 
years,  do  not  contain  an  instance  of  such  change 
in  the  colour  of  the  hair ;  a  circumstance  op- 
posed to  the  conclusion  that  it  ever  took  place, 
for  had  it  ever  been  undoubtedly  witnessed,  it 
is  not  likely  it  would  have  remained  unde- 
scribed.  (Dr.  J.  Davy,  British  Association, 
1861.) 

Bair  Pencils.  A  term  applied  by  artists' 
to  the  small  brushes  used  in  painting,  and 
often  termed  cameTs  hair  pencils;  they  are 
composed  of  fine  hairs,  especially  of  the  martin, 
badger,  minever,  polecat^  &c.,  and  are  mounted, 
when  small,  in  quills ;  but  when  larger,  in 
tinned  iron  tubes. 

Balr  aalt.  Efflorescent  sulphate  of  mag- 
nesia. 

BaIr  THnrer.    [Tsioobb.] 

Bair's  BveadUi.  The  forty-eighth  part  of 
an  inch  is  tometimes  so  called. 

Bairs.  InBotany,  minute  transparent  flliform 
processes,  composed  of  cellular  tissue  more  or 
less  elongated  and  arranged  in  a  single  row. 
They  spring  from  the  surface  of  plants,  appear 
always  to  have  a  -circulating  system,  and  pnn 
bably  act  both  as.  absorbents  of  moisture  and 
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protectors  of  the  snr&ee  in  wfaicli  they  grow. 
Maiij  iK>rt8  are  distinguished,  the  principal  of 
which  are  the  secreting  or  gfamdular  hairs,  which 
areoompoeedofceliul^thatareTisihly  distended 
dther  at  the  apex  or  base  into  receptacles  of 
fluid ;  and  the  lymphatic^  whidi  consist  of  tissue 
tapering  gradoallj  from  the  base  to  the  apex. 

Salx'btfL  The  Campanula  rotundifoliu,  a 
wild  flower  common  in  chalky  pastures  and 
wastes.  The  name  is  sometimes  written  Hare- 
belL    Iris  the  JBlue-bell  of  Scotland.  j 

Kftlberd  or  Halbert  (Mr.  Wedgwood  con- 
nects this  word  with  the  Swiss  halm,  a  handle, , 
and  Oer.  barte,  a  broad  axe).    An  offensive 
weapon,  consisting  of  a  long  pole  or  shaft,  with 
a  steel  head  somewhat  in  the  form  of  an  as.(*, 
with  a  sfMke  or  hook  at  the  back.  It  was  mucli , 
used  in  the  English  army  in  the  sixteenth  ecn-  i 
tory,  and  gare  its  name  to  troops  called  halber- 
ditrs^  to  whom  was  oonfldcd  the  defence  of  the  : 
eolours,  with  other  special  duties.  It  is  nowrarely 
to  he  met  with  except  in  some  boroughs  in  Scot- 
land, where  it  is  used  by  the  civic  officers  who 
attend  the  magit^trates  on  public  occasions.         i 

BaleyoB.    [Alceoo.]  ! 

Balcyon  Saya;    A  name  given  by  the ; 
ancients  to  the  seven  days  that  precede  and ; 
fellow  the  winter  solstice,  from  the  circumstance  | 
of  the  halcyon  or  alcedo  selectinp^  that  period 
far  incubation.    While  this  process  was  going 
on,  the  weather  was  generally  remarkable  for 
its  calmness;  and  hence  the  expression  has 
passed  into  a  proverb,  signifying  days  of  peace 
and  tranqniUity. 

BalfljoBldse  (Gr.  kKicv^i',  a  kingfisher). 
The  funily  of  Fissirostral  birds,  having  iht 
kingfisher  as  t^e  type. 

JfalfHrnoon^  ui  Fortification.  [Demilunb; 
Hatslxh.] 

BatfilMX*  ^  ^'bc  Army,  is  granted  as  a 
remuneration  for  past  military  services,  either 
to  an  officer  who  retires  altogether  from  active 
duty  after  twenty-five  years'  service,  or  to  one 
who  is  compelled  by  some  exceptional  causes, 
as  iU-health,  reduction  of  his  regiment,  &c.,  to 
quit  active  service  for  a  time.  In  the  latter 
CMe  the  receipt  of  half-pay  involves  an  obliga- 
tion to  return  to  duty  when  called  upon,  unless 
phyrically  diaqnahfied.  The  rates  of  half-pay 
are  somewhat  in  excess  of  half  the  rates  of  full 
pay.  The  laws  concerning  half-pay,  its  liabili- 
tia  and  its  rights,  are  extremely  complicated, 
ad  win  be  fbond  at  length  in  the  War  Office 
Bcgulationa. 

ha  the  Royal  Kavy,  half-pay  has  more  the 
batuTP  of  a  retaining  fee.  Active  emplojrment 
ii  exceptional  (during  peace)  in  the  higher 
anks,  and  in  the  lower  ranks  it  is  frequently 
aot  to  be  had.  When  this  is  the  case,  the  officer 
qjiheed  on  half-pay,  often  for  years  together, 
^hen  an  officer  is  too  old  for  service  he  retires 
on  hatf-pay,  generally  obtaining  a  step  of  hono- 
Euy  pfOBotion. 

TIm  diaive  in  1865  is:  — 
For  Amr  lialf-F«y    •        .£342,486 
Tbr  Kary  BaU^psy     .        >    698.196 

Total    £1,040,681 
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I  ttftllotldnr  (Gr.  eUr,  the  sea,  and  oh,  Ihs 
ear).  A  fhmily  of  Gasteropodous  MoUusca, 
having  as  its  type  the  genus  Haliotis,  or  the 
sea-ear. 

Ballapoiifla  (Gr.  Bxs,  the  sea,  and  (nriyyot, 
a  sponge).  The  generic  type  of  ji  group  of 
sponges  distinguished  by  the  presence  of  «7i- 
cious  spicule. 

Balitlieiliiin  (Gr.  Hks,  sea,  and  Bijpiop, 
beast).  A  genus  of  Sirenia,  allied  to  the 
Manatee;  its  teeth  were  erroneously  referred 
by  Cuvier  to  the  genus  Htppopotamtte.  It  is 
found  in  the  Miocene  deposits. 

Balltos  (Lat  vapour).  In  Physiology,  this 
term  is  applied  to  the  vapour  which  rises  from 
newly-drawn  blood,  and  which  has  a  peculiar 
odour. 

Ball.    [College.] 

Balleli^ali  (Heb.  praise  ye  the  Lord).  A 
well-known  doxology,  derived  from  the  Old 
Testament.  It  was  used,  among  the  early 
Christians,  at  Easter,  and  during  the  interval 
thence  to  Whitsuntide. 

BaUlarda,  BaulyardSv  or  Kalyarda. 
Hopes  by  which  signals  are  hoisted. 

Balllte.  The  subsulphate  of  alumina  found 
at  Halle. 

Ballowmas.  The  time  from  November  1 
to  February  2,  or  Candlemas,  was  so  called. 
[All-hallows.] 

Balloyltte.  A  mineral  named  after  H. 
d'Halloy.     It  is  a  hydrated  silicate  of  alumina. 

Bale  (Lat.  halos,  Ghr.  ikeat).  In  Meteoro- 
logy, a  luminous  circle  or  ring,  usuaUy  coloured, 
surrounding  the  sun  or  moon  under  certain  con- 
ditions of  the  atmosphere.  Of  such  rings  there 
are  two  kinds,  each  apparently  depending  on 
essentially  different  physical  causes.  The  first 
are  of  small  dimensions,  their  diameters  being 
between  5°  and  12® ;  generally  three  or  more 
concentric  rings  appear  together,  differently 
coloured,  and  presenting  appearances  similarto 
the  optical  phenomena  of  the  rings  of  thin  plates. 
These  are  usually  called  corona ;  and  they  ap^ 
pear  either  when  a  small  quantity  of  aqueous 
vapour  is  diffused  through  the  atmosphere,  or 
when  light  fieecy  clouds  pass  over  the  sun  or 
moon.  The  second  kind  consists  usually  of  a 
single  luminous  ring,  but  of  much  larger  di- 
mensions, the  diameter  beinc  about  45^.  It  i& 
to  appearances  of  this  second  kind  that  the  term 
halo  IS  usually  appropriated. 

The  apparent  oiameters  of  halos  of  the  second 
kind  have  frequently  been  measured,  and  are 
always  found  to  subtend  at  the  eye  of  the  observer 
an  angle  of  between  44^  and  46°.  The  lunar 
halo  is  simply  a  white  luminous  circle,  without 
colour,  excepting  a  pale  red,  which  sometimes 
fringes  the  interior  edge  of  the  circle.  But  the 
colours  of  the  halos  about  the  eun,  though  not 
80  briglit  as  those  of  the  rainbow,  are  marked 
with  sufficient  distinctness.  The  red  occu- 
pies the  interior  part  of  the  luminous  circle; 
the  indigo  and  violet  the  outer  part,  shading 
away  by  insensible  degrees  till  they  are  blended 
with 'the  general  colour  of  the  sky.  In  some 
circumstances  a  second  halo  is  observed  concen* 
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trie  with  the  former,  but  of  much  laiger  extent, 
its  apparent  diameter  being  about  90^.  The 
colours  of  this  secondary  halo  are  faint  and 
pale,  and  its  luminousness  much  inferior  to 
that  of  the  inner  halo.  The  halos  are  very 
frequently  attended  by  a  horizontal  white 
circle,  with  brighter  spots,  or  parhelia^  near 
their  intersections  with  the  circle,  and  with 
portions  of  inverted  arches  of  various  curva- 
tures.    [Pabueua.] 

Various  causes  have  been  assigned  for  the 
origin  of  halos ;  but  the  most  probable  is  that  of 
Mariotte,  who  supposes  the  phenomenon  to  arise 
from  the  refraction  of  light  in  passing  through 
small  transparent  and  prismatic  crystals  of  ice 
floating  in  Uie  higher  regions  of  the  atmosphere. 
Water  assumes,  in  congealing  a  great  variety 
of  crystalline  furms,  among  which  are  most  fre- 
quently found  crystals  whose  faces  are  inclined 
to  each  other  in  an  angle  of  60^ ;  thus  forming 
prisms  of  ice  of  which  the  refracting  angle  is 
60^.  These  prisms  are  turned  in  all  possible 
directions,  and  consequently  the  sun's  rays  full 
on  their  faces  at  all  different  inclinations.  But 
in  certain  positions  of  the  prism  with  respect 
to  the  incident  light,  the  rays  which  traverse 
it  suffer  a  minimum  deviation ;  this  happens 
when  the  refracted  ray  makes  an  isosceles 
triangle  with  the  two  sideB  of  the  prism.  The 
path  of  the  ray  in  the  interior  of  the  crystal  in 
this  case  makes  an  angle  of  60^  with  the  face 
of  the  crystal,  or  an  angle  of  30^  with  the  per* 
pendicular  to  that  fi&ce.  This  last  angle  is  the 
angle  of  refraction ;  and  it  is  known  by  experi- 
ment that  in  the  case  of  ice,  the  angle  of  refrac- 
tion being  30^,  the  angle  of  incidence  is  41^;  hence 
the  ray  falls  on  the  crystal  at  an  angle  of  90° 
—41°  =  49®;  consequently  the  deviation  of  the 
ray  from  its  original  direction  is  60° — 49° =11°. 
On  escaping  from  the  crystal,  the  ray  suffers  a 
second  flexure  of  the  same  amount ;  and  the 
total  deviation  from  its  first  direction  is  now 
2  X  11°  =  22°,  which  is  the  semidiaraeter  of  the 
halo.  It  follows,  therefore  that  the  parallel 
^  rays  S  A,  S  B.   from  the 

• A*^.^^^  sun  fliUine  on  such  prisms, 

i ^'^^[^'i  at  A  and  J3  at  angles  of  in- 

■ 9"^^^^^^      cidence  equal  to  41°,  will 

*  be  refracted  into  the  direc- 

tions A  £  and  B  £,  which  make  angles  A  £  S 
and  B  £  S  equal  to  22° ;  and  an  e^e  situated 
at  the  intersection  £  vrill  see  a  luminous  circle 
of  which  the  apparent  diameter,  or  angle  A  £  B, 
is  about  44°.  with  respect  to  the  secondary  or 
external  halo,  whose  diameter  is  about  90°,  it 
may  be  attributed,  says  Dr.  Young  {Lectures^ 
vol.  i.  p.  348),  either  to  two  successive  refrac- 
tions through  different  prisms,  or  with  greater 
probability,  as  Mr.  Cavendish  suggested,  to  the 
refraction  of  the  rectangular  terminations  of  the 
pnsms. 

This  theory  explains  the  order  in  which  the 
colours  are  disposed.  The  ratio  of  the  refrac- 
tion of  the  yiolet  ray  being  greater  than 
that  of  the  red  ray,  the  former  will  suffer  a 
sreater  deviation,  and  consequently  the  violet 
rand  of  the  halo  will  haye  a  greater  dia- 

92 


HAMADRYADS 

meter  than  the  red.  Supposing  this  theory  to 
be  correct,  the  condition  necessary  for  the  ap- 
pearance of  halos  is  the  existence  of  particles 
of  ice  in  the  upper  regions  of  the  atmosphere. 
The  appearance  of  a  halo,  therefore,  fiirnishes 
information  respecting  the  temperature  of  the 
air  at  great  altitudes  above  the  earth. 

The  parhelic,  horizontal,  and  vertical  circles 
which  are  white  are  due  evidently  to  reflexion. 
They  are  never  observed  unless  a  cirrus  or  ctrro- 
stratus  cloud  is  between  the  spectator  and  the 
luminary  which  gives  rise  to  them. 

The  formation  of  corona,  or  the  small  halos 
so  frequently  seen  round  the  sun  and  moon  in 
fine  weather,  is  ascribed  by  Fraunhofer  and  Sir 
John  Leslie,  not  to  the  rtfraction  but  to  the 
diffraction  of  light  in  passing  by  the  small  watery 
globules  suspended  in  the  atmosphere.  If  a 
piece  of  tinfoil  punctured  with  the  point  of  a 
needle  be  held  close  to  the  eye,  the  sun  will  ap- 
pear through  it  surrounded  with  a  halo  very 
near  his  disc,  but  spreading  more  in  proportion 
as  the  hole  is  contracted.  Supposing  that  an 
aqueous  globule  of  equal  dimensions  would  pro- 
duce an  equal  diffiraction,  the  magnitude  of  the 
globules  might  thus  be  inferred  from  the  dia- 
meter of  the  halo.  When  the  halo  approaches 
nearest  to  the  luminous  body,  the  largest  glo^ 
bules  are  floating,  and  therefore  the  atmosphere 
is  surcharged  with  humidity ;  whence  the  just- 
ness of  the  remark  that  a  dense  halo  close  to 
the  moon  portends  rain.  For  a  f^l  exposition 
of  the  theory  of  halos  and  other  similar  meteors, 
the  reader  is  referred  to  a  Memoir  by  Fraunhofer 
in  Schumacher's  Astronomische  Aohandlunaen, 
3tes  heft;  or  to  the  article  'Ho^'  in  Gehler^s 
Physicalisches  Worterbuck,  See  also  Newton's 
Optics;  Smith's  Optics;  Pouillet^  ^mens  de 
Physique ;  Cabinet  CychptBdia,  art  *  Optics ; ' 
Encydopadia  Britannica,  art  '  Meteorology.' 

BaloireBs  (Gr.  ftAf,  salt).  Substances  which 
by  combination  with  metals  produce  saline 
compoimds ;  such  as  chlorine,  iodine,  bromine, 
fluorine,  which  are  simple  halogens ;  and  cya- 
nogen, which  is  a  compound  halogen. 

Baloravaoese  (Haloragis,  one  of  the  ^ 
nera).  An  order  of  water  plants  belonging 
to  the  Mvrtal  alliance,  of  little  use  genenlly, 
though  Irapa  nutans  and  other  species  furmsh 
fruits  with  edible  kernels^  and  are  sometimes 
called  water-chestnuts, 

Baltloa  (Gr.  kXriK6s,  good  at  leaping),  A 
genus  embracing  numerous  species  of  small 
and  often  minute  Coleopterous  insects,  of  the 
family  Galerucidte,  and  section  Tetramera, 
These  insects  have  the  femoral  joints  of  the 
bind  legs  thick  and  strong,  and  are  conse- 
quently good  leapers.  The  native  species  are 
smaller  than  the  foreign  ones,  but  are  more 
noxious  than  might  be  expected  from  their 
diminutive  size.  The  notorious  turnip-fly,  or 
rather  turnip-flea  {Chrysomela  nemorum  of 
Linnseus),  is  a  species  of  the  present  genus. 

SamadrjfUls  (Gr.  ^^pudScs).  Nymphs 
supposed  by  the  Greek  and  Boman  poets  to 
live  and  die  with  the  trees  to  which  they  were 
attached. 
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(Hamunelifly  one  of  the 
genen).  A  small  order  of  epigjmoas  Exogens, 
of  the  Umbellal  alliance^  coneietiDg  of  email 
treee  or  shrabs  found  in  Tarione  parts  of  the 
vorid,  and  allied  on  the  one  band  to  BruniaeetBt 
and  on  the  other  to  Comacea, 

Hamitas  (Lat  hamoe,  a  hook),  A  genus  of 
extinct  Cephalopods^  wlueh  inhabited  cham- 
bered shells^  losing  their  spiral  form  soon  after 
their  eommencement  and  then  continued  for  a 
eonsiderBble  extent  with  a  single  bend  upon 
themsehes  like  a  hook.  The  Hamitea  are 
found  in  the  greensand  formation  in  England. 

Saaalet  (cQm.  of  A.-Sax.  ham,  hojne  othouBe), 
A  small  Tillage.  In  Law,  a  hamlet  is  a  portion 
of  a  Tillage  or  parish ;  according  to  Stow,  the 
word  meant  originallj  the  seat  of  a  freeholder. 

^*******^*  Beam.  In  Architecture,  a  hori- 
aontal  piece  of  timber  from,  or  near,  that  above 
the  foot  of  a  rafter,  the  object  of  which  is  to 
counteract  the  tendency  of  the  rafter  to  an 
outward  thmst.  It  is  only  used  in  Gothic 
roofii,  and  is  of  ralue  as  providing  a  counter- 
bolsnce  to  the  weight  of  the  rafter. 

Waininfir  of  a  Musket.  That  part  of  the 
lock  which  descends  violently  upon  the  per- 
cussion cap  when  the  trigger  is  ptiUed. 

jfammock  (Span,  hamaca).  The  sailor's 
bed.  An  oblong  piece  of  hempen  doth;  at 
each  end  ure  fastened  several  small  lines, 
meeting  in  a  grummet  or  iron  ring;  these  form 
the  dtwB.  The  whole,  havinff  a  mattress  and 
pillow,  &&  placed  in  it»  is  hoisted  op  into  its 
place  by  snudl  ropes  called  lanyarda^  and  sus- 
pended from  hooks  in  the  beams  of  the  deck 
OTohead,  about  nine  feet  asunder.  The  ham- 
mock is  a  Teiy  agreeable  bed,  especially  in  cold 
weather ;  but  some  little  practice  is  needed  at 
first  to  get  in  and  out  sucoessfolly.  During  the 
day  the  hammocks,  lashed  up  tiffht  with  the 
msttresses  and  bedding  rolled  withm,  are  stowed 
in  the  nettings  along  the  upper  edge  of  the 
bolwark. 

In  the  language  of  some  tribes  in  the  West 
Indian  islands,  the  word  hamac  denoted  nets  of 
cotton  ext^ndfld  from  two  posts,  and  used  as 
beds.  From  them  the  word  was  borrowed  by 
the  companions  of  Colxmibus,  who  transferred 
it  to  us  through  the  Spanish  word  hamaca, 

Hamatar  (a  word  of  Ugrian  origin). 
In  Zoology,  the  Mu»  Crioetus  of  Linnseus, 
a  rodent  quadruped,  somewhat  larger  than  a 
lat^  common  in  all  the  sandy  regions  that 
extend  from  the  North  of  Germany  to  Siberia  ; 
extremely  noxious  from  its  fertility  and  great 
des^iMstion  of  grain,  but  an  object  of  interest 
00  aoooont  of  the  economic  instincts  which 
conduce  to  its  preservation  and  support.  The 
bamster  excavates  a  complicated  burrow,  con- 
fitting  of  diflerent  apartments  for  rearing  the 
jovng,  hibernating;  and  storing  up  winter 
food,  often  in  enormous  quantity.  To  effect 
tUt  board,  nature  has  provided  the  hamster 
vith  a  means  of  transport  in  two  large  cheek- 
loidies,  whidi,  during  its  incursion  among 
okifated  grounds,  it  crams  full  of  grain,  beans, 
•  peM^  and  empties  on  its  return  to  its  hole 
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by  pressing  the  two  fore-paws  against  the 
cheeks.  The  hamster,  however,  is  not  wholly 
dependent  u^n  its  winter  store  for  existence. 
During  the  inclement  months,  when  the  frost 
becomes  severe,  animation  is  in  great  measure 
suspended :  respiration  ceases,  the  animal  heat 
falls,  and  a  kind  of  vegetative  life  is  maintained 
by  a  slow  circulation  of  dark  or  venous  blood 
through  both  sides  of  the  heart  IfVlien  the 
returning  warmth  of  spring  stimulates  the  or- 
ganic machineiy  to  its  wonted  activity,  the 
awakened  hamster  finds  in  the  nourishment 
which  it  has  stored  up  the  means  of  supplying 
the  consequent  waste,  and  of  maintaining  its 
vital  energies.  They  are  thus  enabled  to  com- 
mence the  business  of  procreation  in  April,  and 
the  female  rears  a  litter  of  six  or  eight  twice  or 
thrice  every  year.  In  about  three  weeks  the 
young  are  able  to  provide  for  themselves,  and 
ure  driven  from  the  holes  of  the  parents.  The 
hamster  is  the  ^rpe  of  the  genus  Oricettu  of 
Cuvier,  charactensed  by  the  short  tail  and  cheek- 
pouches.  The  teeth  nearly  resemble  those  of 
the  rat. 

Sanapar  Ofioe.  A  common  law  ofiSce 
in  the  Court  of  Chanceiy,  in  which  writs  were 
anciently  kept  in  small  separate  wicker  baskets 
(hampers,  hanaperia),  abolished  by  5  &  6 
Vict.  c.  103,  and  duties  transferred.  Writs 
relating  to  the  subject  were  deposited  there; 
those  concerning  the  crown  in  the  Petty  or 
Little  Bag,  whence  another  ofiice  of  the  same 
court  is  denominated. 

Band  (a  word  common  to  all  Teutonic  dia- 
lects). A  measure  of  four  inches,  by  which  the 
height  of  a  horse  is  computed :  also  the  parts 
of  a  horse — as  forehand,  for  the  head,  neck, 
and  fore  quarters ;  and  hindhand,  which  in- 
cludes the  rest  It  also  designates  the  hand  of 
the  rider;  the  spur-hand  being  the  right  hand, 
and  the  bridle-hand  the  left 

Band  Grenada.    [Gbknade.] 

Baadloom.    [Weaving.] 

BandspUce.  A  stout  ashen  pole,  seven 
feet  in  length,  used  as  a  lever  in  the  service 
of  ordnance.  It  is  round  at  the  handle,  and 
square  towards  the  other  end,  the  extremity  of 
which  is  bevelled.  When  the  handspike  is  used 
as  a  lever  of  the  first  kind,  the  bevelled  side 
should  be  down ;  when  used  as  a  lever  of  the 
second  kind,  the  bevelled  side  should  be  upper- 
most. 

Handspike.  A  wooden  lever  employed  on 
bourd  a  ship  in  working  the  windlass  and  cap- 
stan, one  end  being  squared  to  fit  the  holes  in 
the  capstan  head  and  in  the  barrel  of  the 
windlass. 

Bank.  In  Spinning,  the  name  given  to  two 
or  more  skeins  of  yam,  silk  or  cotton,  when 
tied  together.  When  single,  they  are  called 
skeins. 

Banks.  Kings  of  ash  or  iron,  by  which  fore- 
and-aft  sails  are  confined  to  the  stays  on  which 
they  are  severally  suspended  and  upon  which 
stavs  the  hanks  slide  wnile  the  sail  is  in  procem 
of  being  set  or  hauled  down. 

Banno*s  Pariplos.    [Pbaiplus.] 
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Bansef  or  Banseatlc  Jtomjgvte 

(Ger.  hanse,  Gk>thic  Ivanaa,  a  league).  In 
European  History,  a  celebmted  confederacy 
of  cities  on  the  coasts  of  the  Baltic,  and  in 
the  adjoining  countries.  The  first  league  was 
formed  in  1239,  between  Hamburg,  Minden, 
and  many  other  towns,  to  which.  Liibeck  soon 
afterwards  acceded:  it  was  for  the  purpose  of 
mutual  defence  against  foreign  potentates, 
especially  the  Danish  king  Waldemar,  as  well 
as  the  neighbouring  nobles  of  Germany.  The 
league  rapidly  spread,  and  comprehended,  at 
one  perioo,  eighty-five  cities,  divided  into  four 
provinces.  It  had  four  chief  foreign  d^p6ts: 
at  London,  Bruges,  Novgorod,  and  Bergen.  In 
the  fourteenth  and  fifteenth  centuries  the 
league  became  of  high  political  importance, 
and  made  war  and  peace  as  an  independent 
sovereign  power,  but  it  was  never  recognised  by 
the  German  empire.  Its  decay  was  gmdual, 
as  the  increased  protection  given  to  commeiee 
bv  the  princes  of  the  several  states  in  which 
these  cities  were  situated  rendered  the  alliance 
for  mutual  defence  unnecessary.  [Rrichstadt.] 

Saqnebntt      BarqaebnSt       Baoklmt. 
[Abquebuse.] 

Barbour  (Ger.  herberge).  A  piece  of 
navigable  water  communicating  with  the  sea 
or  with  a  navigable  river,  or  lake,  deep  enough 
to  receive  laige  vessels,  and  protected  from  the 
Affects  of  storms  or  heavy  seas.  Harbours  must 
always  be  accompanied  by  a  roadstead,  in  which 
vessels  may  await  tho  high  tides,  if  the  harbour 
should  be  exposed  to  their  action ;  and  in  nil 
cases  it  is  preferable  that  there  should  be  an 
outer  harbour,  in  which  the  ships  frequenting 
the  particular  port  should  be  able  to  bring  up 
or  to  lose  the  way  they  retain  from  the  open  sea. 
Harbours  are  divided  into  harbours  of  refuge, 
tidal,  and  permanent  harbours.  In  harbours  of 
refuge  all  that  is  needed  is  to  secure  facility 
of  entrance  and  safe  berths  for  the  vessels 
lying  in  them,  together  with  great  facilities  for 
putting  to  sea ;  but  as  the  vessels  frequenting 
harbours  of  this  class  are  usually  destined  for 
some  other  port,  there  will  be  no  necessity  for 
making  enclosed  docks  where  the  ships  might 
be  free  from  the  inconvenience  of  the  tides. 
In  tidal  harbours  such  enclosed  docks  are 
wanted ;  for  larse  vessels  are  rarely  so  built  as 
to  allow  of  their  being  beached,  or  unloaded 
upon  tho  beach,  when  the  ships  are  left  by  the 
tide.  Permanent  harbours  may  dispense  with 
the  works  for  the  enclosure  of  the  shipping ;  but 
they  will  be  always  unfit  for  the  purpose  of  a 
commercial  port,  as  ships  unless  always  at  the 
same  level  cannot  be  economically  unloaded ; 
in  such  seas  as  the  Mediterranean,  the  Caspian, 
and  the  great  lakes  of  America,  this  remark 
does  not  apply.  Practically,  permanent  harbours 
are  either  military  or  civil.  The  first  require 
large  areas  of  water  surface,  whero  the  ships 
may  lie  in  ordinary,  as  at  Plymouth,  Ports- 
mouth, Cherbourg,  Brest,  Toulon,  &c. ;  the 
latter  are  usually  smaller,  and  more  compact, 
as  Southampton,  Falmouth,  Liverpool,  Glasgow, 
London,  Ktme,  Bordeaux,  &c. 
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Bard  BodlM.  In  Natural  I^iilosDp&T, 
bodies  which  resist  pressure  or  percussion :  m 
opposition  to  soft  bodies,  the  parts  of  which 
readily  yield  to  pressure,  and  do  not  recover 
tliemselves ;  and  to  cdastic  bodies,  the  'parts  of 
which  also  yield  to  pressure  or  impact,  but  pre- 
sently recover  themselves  when  the  cUstorblng 
force  ceases  to  act. 

BardnesB.    In  Mineralogy.    Minerals  may 
occasionally  be  distinguished    and  identified 
I  by  their   relative  degrees    of    hardness ;    to 
:  specify  which,  various  scales  have  been  sug- 
I  gested,  that  of  Mohs  being  perhaps  the  most 
I  simple.    According  to  it  the  relative  degrees  of 
I  hardness  are  expr^sed  in  numbers,  referring  to 
the  following  standard  substances,  which  are 
easily  obtained  in  a  state  of  purity,  or  crystal- 
Used  ;  namely — 


1.  Talc 

2.  liock-salt 

3.  Calc-spar. 

4.  Fluor-spar. 
fi.  Apatite. 


6.  Adularia  (Felspar). 

7.  Rock-crystal 

8.  Topaz. 

9.  Corundum. 
10.  Diamond. 


Any  mineral  which  neither  scratches  nor  is 
scratched  by  any  one  of  the  above  substances 
is  said  to  possess  the  hardness  expressed  by  the 
attached  number.  Thus  if  a  mineral  neither 
scratches  nor  is  scratched  by  calcareous  spar, 
its  hardness  is  represented  by  3  ;  if  it  scratches 
felspar  and  not  rock-ciystal,  its  hardness  is 
stated  to  be  between  6  and  7. 

Bardware.  A  generic  term  employed  to 
signify  such  manufactures  as  are  produced  from 
the  commoner  or  more  useful  metals ;  that  is, 
iron  and  steel,  brass  and  copper,  zinc  and  tin, 
and  occasionally  certain  commoner  kinds  of 
plated  goods.  The  industry  which  is  engaged 
in  these  products  is  seated  chiefly  in  Warwick- 
shire and  certain  parts  of  Yorkshire,  and  par^ 
ticularly  in  the  towns  of  Birmingham,  Wolver- 
hampton, and  Shefifield,  though  it  is  carried  on 
also  in  many  other  localities. 

According  to  the  census  of  1861,  117,418 
persons  were  engaged  in  tho  manufacture  of 
machines,  13,744  in  that  of  arms,  816,572  in 
that  of  iron  and  steel,  45,577  in  that  of  brass, 
9,733  in  that  of  copper,  760  in  zinc.  If  we  add 
to  these  the  moiety  of  those  engaged  in  tin 
and  quicksilver  manufactories,  viz.  11,439,  the 
aggregate  of  persons  employed  in  the  hardware 
industry  is  515,243  ;  and  if  we  take  the  wages 
paid  to  such  persons  to  average  I5s.  a  week, 
and  to  represent  the  third  in  value  of  the  com- 
modities produced,  the  annual  value  of  the 
hardware  manufiictured  in  England  will  amount 
to  upwaids  of  60,000,000/.  In  all  likelihood, 
however,  this  estimate  is  below  the  truth. 

Hare.    [Lagoicts;  Lefus.] 

BarebelL  The  Hyacinthus  non  Bcriptus^  a 
wild  flower  common  in  woods  and  hedgerows, 
and  sometimes  called  Blue-bell.    [Hairbell.] 

Barelip.  A  fissure  or  perpendicular  divi- 
sion of  the  lip,  so  named  fix>m  its  supposed 
resemblance  to  the  upper  lip  of  a  hare.  Children 
are  sometimes  bom  with  this  malformation, 
and  sometimes  it  is  the  consequence  of  accidents 
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or  vGUiids.  It  moet  nsiullj  affects  the  upper 
lip ;  and  is  not  only  a  senoiiB  deformity,  bat 
may  preTeht  the  infiuit  from  sncking  and  cause  , 
impediment  of  speech.  The  cleft  is  sometimes 
doable.  This  nmlfbnnation  admits  of  partial 
or  entire  relief  by  a  surgical  operation,  which 
should  generally  not  be  performed  upon  reiy 
young  miants,  as  there  is  a  risk  of  causing 
conTulsiMia. 

Warrrr  (TuriL).  The  name  given  to  thoso 
apartments  in  the  honsea  of  the  £ist  which  are 
appropriated  exclusively  to  females.  [Sebjlouo.] 

Barieot  (Fr.).  The  ripe  seeds  of  various^ 
kinds  of  kidney  bean,  especially  of  Phaseolus 
wlgariM ;  used  in  cooheiy.  | 

XaritB.    [CBaBiTE8.J 

Xmrlaqmlii.  In  the  Italian  Comedy,  the 
name  given  to  the  person  who  performs  a  part 
something  similar  to  that  of  the  clown  or 
raerrj'-andrcw  of  the  mountebank  stages  in  our 
oirn  country.  Harlequin  forms  also  one  of  the 
Htanding  characters  in  the  gT0te^ue  entertain- 
ment* of  the  pantomime.  The  name  is  said  to 
be  derived  from  an  Italian  comedian  who,  from 
frequenting  the  house  of  M.  de  Harlay  at 
Paris  in  the  time  of  Heniy  VII.,  was  called 
Hariequino  or  little  Harlay.     [PAirroxiicB.] 

Samialiiie*  A  ctystallisable  alkaloid  con- 
tained in  the  seeds  of  the  Peranum  Harmala, 

MmrwamttmM*  The  diy  parching  wind  pre- 
vailing on  the  coast  of  Africa,  between  Cape 
Verd  and  Cape  Lopea,  in  the  months  of  De- 
cember, January,  and  February. 

BarmoBla  (Gr.  'A^^ioWa).  In  Greek  My- 
thology, according  to  some  versions,  a  daughter 
of  Ares  and  Aphrodite.  She  became  the  wife 
of  Cadmus,  the  founder  of  Thebes,  from  whom 
she  receive^  the  fatal  necklace  which  brought 
about  the  deaths  of  Amphiaraos  and  Eriphyl^. 

[EUBOPA.] 

Xasmonlo  Axes.  The  harmonic  axes  of 
the  r^  order,  of  any  number  n  of  rays  of  a 
plane  pencil  with  respect  to  a  fixed  ray,  aire  the 
riays  which  pass  through  the  harmonic  centres, 
of  the  r^  order,  of  the  n  points  in  which  the 
given  rays  cut  any  transverial ;  these  centres 
being  taken  with  respect  to  the  point  in  which 
the  same  transversal  is  cut  by  the  given  fixed 
ray.  [Habxoxic  Centres.]  The  properties  of 
mdi  harmonic  axes  are  correlative  to  those  of 
hannonie  centre*. 

MmrtB/onie  CSestres.  The  harmonic  centre 
of  two  points  Oi,  a,  with  respect  to  a  pole  o,  in 
the  same  line  with  them,  is,  simply,  the  har- 
monk  em^ugate  of  o  with  respect  to  a^  and  a^. 
Calling  it  fli,  it  is  determined  by  the  relation 
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where  the  summation  extends  to  the  n  firaotuxni 

of  which  —  is  a  type.    Soch  a  centre  m  was 
oa 

formerly  called  by  Ponoelet  the  centre  of  the 

harmonic   mean  (Crelle's  Journal^  voL   iii.); 

further  investigations,  however,  have  led  Jon- 

qui^rcs    and  others   to    the   consideration    of 

harmonic  centres  of  higher  order;   those  of 

the  r^  order  being  defined  by  the   equation 

J  ( — y  »0,  where  (—  )  represents  a  pro- 
duct of  r  factors,  of  the  type  — ,  but  formed 

oa 

by  taking  for  «,  successively,  any  r  of  the  given 
points,  and  the  sign  3  extends  to  all  the  dif- 
ferent products  that  can  be  so  formed.  An 
equivalent  definition  is  given  by  the  equation 


(l-l)  =0. 
\om    oalt 


whence  it  is  manifest  that  there  are  alwavs  r 
harmonic  centres  of  the  r*"*  order.  The  har- 
monic centre  of  the  first  order  is  defined  bf 
the  equation 


n 


1         1 

—  +  — 


oin    oa^^     oat 


oaz 


m^i 


ma^ 
oa. 


0, 


vbere  each  segment  m  a  is  to  be  understood  as 
bsiriag  a  sign  determined  by  the  direction  of 
the  motion  m>m  mto  a. 

More  generally  m  is  said  to  be  the  harmonic 
cfotre,  rriative  to  o,  of  any  number  n  of  points 
sihen 


a- 
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that  is  to  say,  om  is  the  harmonic  mean  of  th» 
segments  ofli,  oa^^  &c.  .  . 

Amongst  the  most  important  properties  of 
harmonic  centres  are  the  following: — 

1.  If  m  be  one  of  the  harmonic  centres,  of 
the  r**  order,  of  a  given  system  of  points  with 
respect  to  a  pole  o,  the  latter  is  also  a  harmonic 
centre,  of  the  («  — r)»^  order,  of  the  same 
system  with  respect  to  the  pole  m. 

2.  The  pole  o  being  invariable,  the  harmonic 
centres  of  the  r**  order  of  a  given  system  of 
points  coincide  with  the  harmonic  centres,  of 
the  same  order,  of  the  harmonic  centres  of  any 
superior  order. 

3.  If  Wj,  fWa  .  .  .  Wr  be  the  harmonic 
centres,  of  the  r^  order,  of  a  given  system  of 
points,  with  respect  to  a  pole  o,  and  w^',  m^, 
. .  «i/,  those  of  the  r'*^  order  of  the  same  system 
of  points  with  respect  to  another  pole  &,  then 
the  harmonic  centres  of  m^y  m^,  .  .  fn,  of  the 
(r  +  /— n)*^  order,  with  respect  to  o',  will 
coincide  with  the  harmonic  centres  of  the  order 
[r  +  r'— n),  of  «Wi',  m^ .  .  fw/  with  respect  to  o. 

4.  The  projections  upon  any  other  line  of  a 
number  of  points,  of  their  harmonic  centres  of 
any  order,  and  of  the  corresponding  pole,  retain 
all  the  properties  of  the  original  system. 

The  theory  of  harmonic  centres  plays  an 
important  part  in  modem  geometry.  Cotes,  in 
his  Uarmonia  Mensurarum^  first  showed  that  the 
locus  of  the  harmonic  centre,  of  the  first  order, 
with  respect  to  a  fixed  pole  o,  of  the  intersec- 
tions of  a  curve  of  the  n*^  order  by  a  line  which 
passes  through  that  pole,  is  always  a  right  line. 
It  is  now  called  the  (n-iy*;poter  (or  polar 
linr)  of  o ;  the  r»*  polar  of  o  being  the  locus  of 
harmonic  centres  of  the  (n  -  r)**  order  of  the 
same  intersection  points. 

Barmonlc  Mean.    The  second  term  of 
the  harmonic  progression  whose  first  and  third 
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Urma  are  giTen  quantities,  is  termed  the  har- 
monic mean  of  the  hitter.  Hence,  since  the  re- 
ciprocals of  quantities  in  harmonic  progression 
form  an  arithmetic  series,  the  harmonic  mean 
is  the  reciprocal  of  one  half  the  sum  of  the  re- 
ciprocals of  the  given  quantities.    Generalising 

this  definition,   the    harmonic  mean  of  any  

number  of  quantities  is  the  reciprocal  of  the  «**  \  mean  of  rf  A  and  da, '  Further,  any  two  harmonic 
part  of  the  sum  of  their  reciprocals.  conjugates  divide  the  line  joining  the  other 

Barmonlo  Peneil  of  Rays.  A  system  two  into  segments,  which  have  the  same  ratio^ 
of  four  lines  through  a  point  such  that  one  of  i  the  absolute  value  of  the  latter  being  alone 
the  three  fundamental  anharmonic  ratios  to  considered, 
which  they  give  rise  has  the  value  —  1.  [An- 
HARMOXic  Ratio.]  Thus  the  pencil  whose  rays 
are  0  A,  OB,  OC,  O D  will  be  harmonic  if 

sin  A  0  C  .  sin  A  0  D 
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are  of  course  also  harmonic  conjugates  with 
respect  to  the  former,  since  obviously 

Estimated  numericallv,  it  is  evident  that  the 
segment  a  5  is  the  harmonic  mean  of  the 
segments  ao  and  a  d^  and  that  ^c  is  the  harmonic 


sin 


sm  C  0  B    81 


sinDOB""^* 
A  harmonic  pencil  cuts  eveiy  line  in  its  plane 
harmonically,  that  is  to  say  in  a  harmonic 
row  of  points,  and  all  pencils  are  harmonic 
whose  rays  pass  through  four  fixed  harmonic 
points.  Harmonic  pencils  and  harmonic  rows, 
therefore,  have  correlative  properties.  The  term 
harmonic  conjugates  is  applied,  in  the  above 
case,  to  the  two  rays  A  and  B,  us  well  as  to 
the  two  C  and  D.  Three  rays  of  a  pencil  being 
given,  tlie  harmonic  conjugate  of  any  one  with 
respect  to  the  two  others  is  perfectly  defined, 
and  mav  easily  be  constructed  by  means  of  the 
properties  of  a  complete  quadrangle.  [Qua- 
drangle.] The  bisectors  of  the  angles  made 
by  two  lines  are  harmonic  conjugates  with 
respect  to  these  lines.  They  are  obviously 
perpendicular  to  each  other,  and  we  may  say 
conversely  that  whim  two  coi^ugate  rays  of  a 
harmonic  pencil  are  at  right  angles  to  each 
other,  they  bisect  the  adjacent  angles  made  by 
the  other  pair. 

Similarly,  a  harmonic  pencil  of  planes  is  a 
^stem  of  four  planes  passing  through  the  same 
line  such  that,  of  the  three  fundamental  an- 
harmonic ratios  to  which  they  give  rise,  one 
has  the  value  —  1.  Any  pencil  of  planes 
passing  through  the  rays  of  a  plane  harmonic 
pencil,  or  through  four  harmonical  points,  will 
be  itself  harmonic.    [Anharmonic  Ratio.] 

Bannonto  ProffrmMion  or  Series.  A 
series  of  numbers  such  that  any  three  con- 
secutive terms  are  in  harmonic  proportion. 
The  principal  property  of  this  progression  is, 
t4iat  the  reciprocals  of  the  terms  form  an  arith- 
metic progression ;  and,  conversely,  the  reci- 
procals of  an  arithmetic,  form  a  harmonic 
progression. 

■armonlo  Satio.    [Anharmonic  Ratio.] 

■armonio  Bow  of  Points.  Four  points 
m  a  line  are  said  to  form  a  harmonic  row  when, 
of  the  three  fundamental  anharmonic  ratios 
which  they  determine,  one  has  the  value  —  1,  the 
others  having  the  values  }  and  2.  [Anharmonic 
Ratio.]  Thus  a,  6,  c,  d  will  form  a  harmonic 
row  if 

/r    j\    ac    ad        - 

(<.4c<e)--j+^=-i. 


and  in  this  case  e  and  d  are  said  to  be  harmonic 

conjugates  with  respect  to  a  and  h.    The  latter ;  into  very  extensive  use. 
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Of  two  harmonic  conjugates  with  respect  to 
a  given  pair  of  distinct  points  a  and  h,  one  is 
perfectly  defined  when  the  other  is  given ;  one 
IS  always  within,  and  the  other  without  the 
segment  a  h.  When  one  bisects  a  b,  the  other 
is  infinitely  distant,  and  from  these  extreme 
positions  both  move  simultaneously  towards  a 
(or  A),  with  which  they  ultimately  and  simulta- 
neously coincide.  The  harmonic  division  of  a 
line  occurs  very  frequently  in  the  higher  geo- 
metry; it  is  most  conveniently  effected,  geo- 
metrically by  means  of  the  properties  of  the 
diagonals  of  a  complete  quadrilateral  [Quadri- 
lateral] ;  algebraically  it  can  bo  shown  that 
if  X  denote  the  distance  of  any  point  of  a  line 
from  an  assumed  origin,  in  the  same,  the  quart  ic 
equation 

flo**  +  ia^a^  +  ^a^  +  4^3^  +  a*  «  0 

will  represent  four  harmonic  points  provided 
the  cubinvariant 

a^a^a^  +  ^a^a^a^  -  a^a^  -  a^a^  -  a^ 

vanishes. 

Barmonic  Triad.  In  Music,  the  chord 
of  a  note  consisting  of  a  third  and  perfect  fifth, 
or,  in  other  words,  the  common  chord. 

Barmonios.  In  Music,  the  doctrine  of 
the  mathematical  relations  of  musical  sounds  to 
each  other.  This  doctrine  was  by  the  ancients 
divided  into  seven  parts ;  viz.  of  sounds,  of 
intervals,  of  system,  of  the  genera,  of  the  tones 
or  modes,  of  mutation,  and  of  melopoeia. 

Barmonioa.    [Musical  Glasses.] 

Barmonioal  ZnterraL  In  Music,  any 
interval  which  has  definite  harmonic  relations 
between  the  numbers  of  vibrations  of  its  con- 
stituent notes. 

Barmonioal  Proportton*  called  also 
Musical  Proportion.  Three  numbers  are 
said  to  be  in  harmonical  proportion  when  the 
first  is  to  the  third  as  the  difference  of  the  first 
and  second  is  to  the  difference  of  the  second 
and  third :  thus,  2,  3,  and  6  are  in  harmonical 
proportion,  because  2  :  6 : :  1  :  3. 

Barmoniom.  In  Music,  a  musical  instru- 
ment, somewhat  resembling  a  small  organ,  and 
pluyed  with  a  clavier  in  the  same  manner.  Its 
tones  nro  produced  by  reeds,  somewhat  similar 
to  those  in  the  reed  pipes  of  an  orsan,  but  left 
free  at  one  end,  and  hence  callea  free  reeds. 
These  are  caused  to  vibrate  by  wind  from 
bellows  worked  by  the  feet.  The  harmonium 
takes  the  \ince  of  an  organ  in  houses  or  schools 
and  small  churches,  and  has  of  late  yean  come 
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(Qt.  kpiJoMj.  In  Music,  an 
agreeable  combination  of  sounds  heard  at  the 
same  instant.  As  a  continued  succession  of 
single  nmsical  sounds  produces  melody,  so  does 
a  combination  of  several  together  produce  har- 
monj'. 

XanBOB7«  Vre-estabUalied*  A  hypo- 
thesis tuTented  by  Leibnitz,  to  explain  the  cor- 
respondence between  the  conne  of  our  sensa- 
tions and  the  series  of  changes  actually  going 
on  in  the  uniyerse,  of  which,  according  to  that 
philosopher  and  many  others,  we  have  no  direct 
knowledge.  [Pbrception.J  This  hypothesis  is 
connected,  in  the  Leibnitzian  system,  with  tha 
doctrine  of  monads — certain  spiritual  powers 
or  sabstanoes,  one  of  which  constitutes  the 
frinciple  of  Titality  and  consciousness  in  eyery 
Jiving  being.  Each  of  these  is,  in  its  degree, 
a  mirror,  in  which  the  changes  going  on  in  the 
unrrerse  are  reflected  with  greater  or  less  fide- 
fity.  Bat  between  simple  substances,  such  as 
nnrit  and  matter,  soul  and  body,  no  real  re- 
oprocal  action  can  take  place.  The  Author 
of  the  nniverse  has  consequently  so  ordained 
that  the  series  of  changes  going  on  in  any  par- 
ticular conscious  monad,  corresponds  precisely 
to  thoee  of  the  monads  in  contiguity  to  which 
it  is  i^aeed.  Hence  arises  our  bdief  that  mind 
is  acted  on  by  matter,  and  vice  versA ;  a  belief 
which  leads  to  no  practical  errors  in  virtue 
solely  of  this  pre-established  harmony.  The 
subject  of  Leibnitz'  theory  has  recently  under- 
gone fresh  discussion  in  Mr.  J.  S.  Mill's  work 
on  the  Pkilasophy  of  Sir  William  Hamilton. 

Barmoiiy  of  tlie  ScriptareSf  Oospels, 
Ae.  The  correspondence  of  the  several  writers 
of  different  parts  of  the  Scriptures  in  their  re- 
spective narratives,  or  statements  of  doctrine. 
The  earliest  Harmony  of  the  Gospels  was  com- 
posed by  Tatian,  in  the  second  centuiy,  with 
the  title  Diatessaron,  Among  other  works  of 
this  kind  may  be  mentioned  Osiander,  Harm. 
EvanffeUea;  Cartwrighty  Harm,  Ev.  Commen- 
ittrio  aiuttrata^  1647  ;  Le  Clerc,  Harmonie  Ev. 
Amst  fbL  1699;  Macknight's  Harmony  of  the 
Four  GoepeU,  1766;  Greswell,  Harmony  and 
IHsurtaUon^  Oxford  1830. 

Barmostes  (Gr.  kpfunrrfiSf  from  kpti6(vf 
I  JUy.  In  Ancient  Histonr,  a  Spartan  ma- 
gistrate, called  also  sometimes  sopkronistes 
{em^p9inarii8,  moderator),  who  was  appointed 
to  si^rintend  a  conquered  state.  It  is  con- 
jectured, from  Thucyd.  iv.  53,  that  the  office 
was  anniial.  Other  Greek  states  which  made 
cooquestsafterwards  borrowed  the  name.  Xeno- 
pbon  speaks  of  Theban  harmosta  in  Achaia. 

■temfOtonie  (Gr.  &f/t^5,  a  joint,  and  r4fiyv, 
I  divide).  A  mineral  chiefly  from  Andreas- 
bog,  in  the  Harz,  the  crystals  of  which  often 
iatenect  each  other,  and  are  easily  separable. 
It  is  ^so  odled  Cross-stone  or  Staurolite. 
[CaoM-eioinL] 

■arp  (Oer.  harfe).  A  musical  stringed  in- 
itroaent  of  great  antiquity,  in  which  the  strings 
m  itreCehedon  a  triangularly  formed  frame, 
•id  pioehed,  or  rather  pulled,  by  the  fingers, 
to  art  them  in  yifaration  and  'produce  the  diffe- 
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rent  sounds.  The  harp  is  represented  on  many 
J^Tptian  monuments ;  and  though  it  is  usually 
admitted  to  be  of  Eastern  origin,  it  seems 
doubtAil  whether  it  was  known  to  the  Greeks 
and  Romans  in  any  shape  analogous  to  its  pre- 
sent form.  Of  late  years  this  instrument  has  been 
much  improved  by  pedals  and  other  devices. 

Barp  Sliells.     [Habpa.] 

Baipa  (Ger.  harfe).  A  genus  of  Pectini- 
branchiate  Molluscs  dismembered  from  the 
Linnsean  Buccinum,  and  remarkable  for  the 
elegance  of  form  and  beauty  of  the  markings 
of  the  shell :  this  is  traversed  by  longitudinal 
compressed  sinuous  parallel  ribs,  which  may  be 
compared  to  the  strings  of  a  harp. 

Barpalaa  (Gr.  apvaXios,  grasping,  greedy). 
A  genus  of  predaceous  Coleopterans,  and  the 
type  of  a  family  {Harpalida),  which  is  one  of 
the  principal  divisions  of  the  Linnsean  genus 
Carabus.  '  ' 

The  Harpalida  are  divided  into  three  prin- 
cipal sections,  characterised  by  modifications  of 
the  anterior  tarsi  of  the  male. 

1.  Harpalina,  having  the  four  anterior  tarsi 

of  the  males  dilated. 

2.  Feronina,  having  the  two  anterior  tarsi 

dilated,  and  the  joints  heart-shaped. 

3.  Patdlimana,  having  the  two  anterior  tarsi 

of  the  males  dikted ;  the  joints  being 
square  or  rounded. 

Each  of  these  sections  contains  numerous 
subgenera,  of  which  Harpalits  proper  contains 
many  British  species.  Harpatus  ntficomis  is 
perhaps  the  most  common ;  it  exceeds  half  an 
inch  in  length,  with  opaque  black  elytra  and 
body,  and  red  legs  and  antennae. 

Barpwc  A  genus  of  fossil  shells,  oblong 
and  somewhat  triangular,  the  hinge  being 
formed  by  two  projecting  teeth.     (Parkinson.) 

Barplea  (Gr.*'A/nn/ieu,  from  &jnro»BaapTtd(a>, 
I  seize).  In  Mythology,  a  name  for  the  storm- 
winds.  (Gladstone's  Homer  and  the  Homeric 
Age,  vol.  ii.  p.  300.)  In  Hesiod,  they  are 
represented  as  the  beautiful  daughters  of 
Thaumas  and  Electra ;  but  in  later  mythology 
they  assume  the  repulsive  form  under  which 
Virgil  has  exhibited  them.    {^n.  iii.  211  &c.) 

BarplniT*  (&  word  akin  to  warjping).  In  a 
ship,  those  plsjiks  or  wales,  forming  her  outer 
covering,  which  bend  in  towards  the  bow  and 
are  fastened  in  the  stem.  They  are  thicker 
than  other  parts  of  the  wales,  to  encounter 
the  great  resistance  offered  by  the  water  as  the 
ship  cuts  through  it. 

Cat-harpinga.  —Minor  ropes  between  the  tops 
and  mastheads,  employed  to  draw  the  shrouds 
together  and  inwiards  towards  the  mast.  They 
serve  to  tighten  the  shrouds,  and  to  give  freer 
play  to  the  yards  and  sails  when  braced  far  on 
either  tack. 

Barpoorates.  The  Grecised  name  of  the 
Egyptian  god  Har-pi-chruti,  i.e.  (according  to 
Bunsen  and  Lepsius)  Horns  the  child,  repre- 
sented generally  as  a  naked  boy,  sitting  on  a 
lotus  flower,  with  his  flnger  in  his  mouth,  to 
denote  (not,  as  is  commonly  supposed,  silence^ 
but)  the  childish  actions  of  infancy. 
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Barpalohord.  A  keyed  musical  instnunent 
ftnmg  'with  wires  like  a  pianoforte,  in  which 
the  sounds  are  produced  bj  means  of  small 
yertical  sticks,  called  jaeks^  upon  which  the 
keys  act  as  levers.  In  the  jaclcs  are  inserted 
short  pieces  of  quill ;  these,  upon  passing  the 
strings,  set  them  in  vibration.  This  instrument 
is  now  superseded  by  the  pianoforte. 

Baxpyia  (Gr.  'A^ia,  Harpy),  This  term 
has  been  applied  both  to  a  genus  of  Baptorial 
birds  and  to  a  genus  of  Lepidopterous  insects. 

SaiTler.  A  small  hound  trained  for  himting 
the  hare,  remarkable  for  the  acuteness  of  its 
sense  of  smeU. 

Barringtonlta.  A  mineral  compound  of 
silica,  alumina,  lime,  soda,  and  water,  from  the 
North  of  Ireland. 

Barrow  (Dan.  haro).  In  Agriculture,  a 
rhomboidal  frame  with  a  number  of  spikes 
inserted  in  it  on  one  side.  This  frame,  when 
dragged  over  ploughed  land,  breaks  the  furrow 
slices  into  small  pieces,  for  the  purpose  of 
preparing  the  land  for  seed  in  some  cases,  and 
for  covering  the  seed  in  others.  The  spikes 
are  inserted  in  it,  at  such  distances  that  when 
the  frame  is  drawn  along  in  a  straight  line,  the 
tines,  as  they  are  technically  termed,  pass 
through  eveiy  part  of  the  soil  traversed  by  the 
frame.  Einlayson's  harrow  is  an  implement  of 
the  so-called  grubber  dass,  in  which  the  frame 
is  carried  on  wheels,  the  teeth  being  pointed 
forward  so  as  to  take  hold  of  the  land.  This 
implement^  by  means  of  a  long  lever,  can  be 
regulated  to  inch  a  nicety  as  to  stir  the  soil  to 
the  depth  of  only  one  or  two  inches,  for  the 
purpose  of  covering  grass  or  clover  seeds ;  or  it 
can  be  pressed  into  it  so  far  as  to  serve,  in 
the  case  of  stubble  lands,  instead  of  plough- 
ing. Wilkie's  harrow  and  Kirkwood's  narrow 
can  be  used  for  similar  purposes ;  and  being  on 
a  smaller  scale  can  be  worked  with  fewer  horses 
than  Finlayson's,  which  commonly  requires  four 
or  six. 

Barrowinff.  The  process  of  drawing  a 
harrow  over  the  soil  for  the  purpose  of  re- 
ducing it  to  a  level,  of  covering  see^  or  of  turn- 
ing up  weeds  in  ploughed  ground,  or  moss  in 
grass  lands.  In  agriculture  uie  harrow  is  drawn 
by  horses ;  and  in  market-gardening,  where  a 
li^ht  harrow  is  sometimes  used,  by  men.  In 
either  case  the  more  rapid  the  motion  of  the 
harrow,  up  to  a  certain  point,  the  more  efficient 
will  be  its  operation.  For  meadow  lands,  the 
object  of  harrowing  is  to  disperse  the  little  heaps 
of  earth  raised  during  winter  and  early  spring 
by  moles  and  worms.  For  this  purpose  the 
harrows  in  some  parts  of  the  countiy  are  turned 
upside  down ;  while  in  others,  as  in  Middlesex, 
thorn  branches  are  tucked  into  a  frame  resem- 
bling a  harrow,  and  dragged  over  the  sur&oe 
for  the  purpose  of  effecting  the  same  object. 
This  is  adle^  a  hush  harrow.  A  chain  harrow 
is  also  used  for  the  same  purpose. 

Bart.    [Debb.] 

Bartslionif  Spirit  ofL  An  impure  solution 
of  carbonate  of  ammonium,  obtained  by  the  de- 
structive distillation  of  hartfs  horn  or  any  kind 
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of  horn  or  bone.  An  impure  solid  carbonate 
of  ammonium,  called  salt  of  hartshorn^  is 
formed  at  the  same  time. 

Baraaploea.    [Abusficss.] 

BarvMtBiv.    [Cimsx.] 

Barvestlnir-  The  operation  of  pulling,  cut- 
ting; rooting  up,  or  gathering  fiela  crops,  and 
drying  or  otherwise  preparing  them  for  being 
stored  for  winter  use.  The  first  harvest  which 
occurs  in  Britain  and  similar  climates  is  that 
of  the  forage  grasses,  or  other  plants  made 
into  hay;  the  next  is  the  harvest  of  cereal 
grasses,  or  of  com  crops ;  and  the  third  the 
potato  harvest)  or  harvest  of  root  crops,  such  as 
potatoes,  carrots,  turnips,  mangold  wurzel,  &c. 
There  is  also  the  harvest  of  occasional  crops ; 
such  as  that  of  rape-seed,  turnip-seed,  djafg 
wood,  hemp,  flax,  and  various  other  articles. 

BaaoUseb  or  Baalieeab*  The  Arabic 
name  for  Indian  hemp,  used  as  a  stimulant  in 
Eastern  countries.  The  AssaHsins  were  said 
to  nerve  themselves  for  their  horrible  work  by 
the  excitement  which  it  produced ;  hence  their 
name.    [Assassins.] 

Bastati  (Lat  from  hasta^  a  spear).  One 
of  the  three  grand  divisions  of  the  Soman 
infantiy,  so  cal^  because  they  were  armed  with 
spears.  It  consisted  of  young  men  in  the  flower 
of  life,  who  were  always  drawn  up  in  the  first 
line  of  battle.  The  other  two  divisions  wers 
called  Principes  and  Triarii;  to  which  wat 
added  another,  called  Velites,  or  Ught  troops, 
first  employed,  according  to  livy  (xx^.  4)  at 
the  siege  of  Capua,  b.c.  211. 

Baatinga  Bands.  The  lower  member  of 
the  Wealden  group  of  deposits,  developed  in 
the  south-eastern  counties  of  Kent  and  Sussex. 
The  lower  beds  are  the  friable  sands  of  which 
Hastings  Cliff  is  formed,  and  these  are  based  on 
beds  of  shelly  limestone  and  grit^  alternating 
with  some  days.  Harder  beds  vielding  eood 
building  stone  overlie  these,  and  above  Uiem 
are  the  Tilgate  beds  of  calcareous  grit^  exten- 
sively quarried  in  Tileate  Forest  near  Horsham. 
The  rocks  at  Tunbri<^  Wells  and  other  places 
are  very  picturesque  portions  of  the  Hastings 
sand.  Beds  of  ironstone  were  formerly  worked 
in  this  deposit. 

Bat  (Ger.  hut).  What  is  usually  called  a 
beaver  hat  is  made  of  a  variety  of  furs,  chieflv 
those  of  the  hare  and  rabbit,  mingled  with  wool, 
and  in  the  best  hats  a  proportion  of  beaver^a 
fur;  but  the  latter  is  altogether  omitted  in 
common  stuff  hats.  The  furs  are  mixed ;  the 
long  hair  is  picked  out;  and  they  are  then 
placed  on  a  hurdle,  which  is  shaken  and  made 
to  vibrate  by  being  struck  with  a  bow-string; ; 
in  this  way  the  oust  is  shaken  out»  and  the 
fibres  are  to  a  certain  extent  interwoven.  [Felt.] 
A  quantity  of  this  mass  of  for  sufficient  for  one 
hat  is  called  a  bat  or  capade  (Ure*s  JXeiitm' 
or^,  art.  'Hat-making'):  it  is  pressed,  kneaded, 
and  at  length  moulded  so  as  to  form  a  kind  of 
conical  cap^  the  irregularities  or  small  fibres  of 
the  different  furs  entangling  with  each  other  so 
as  to  keep  the  whole  adherent  The  cap  is  then 
dipped  into  warm  water  acidulated  by  sulphurie 
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add,  and  wrought  £ar  sereral  honn  bj  the 
bands,  by  whkh  it  is  thiekened  or  fhlled ;  the 
knots  are  picked  ont  of  it,  fresh  felt  here  and 
ihae  addeid,  and  the  beayer  nltimataly  applied ; 
the  hat  is  then  shaped,  waterproofed  by  a  lac 
Tsniish,  tied  npon  a  block,  dyed,  stifiS^ned  by 
the  application  of  a  solution  of  glne,  steamed, 
bnisheid,  and  ironed ;  the  brim  is  Uien  trimmed, 
and  it  is  ready  for  lining  and  binding. 

Bilk  kaia  have  a  foundation  of  woollen  felt, 
upon  which  a  ailk  plnsh  is  afterwards  applied. 

XaMh  (connected  by  Mr.  Wedgwood  with 
Dvtch  heck,  a  barrier  cf  lathy  and  Swed.  hieck, 
a  hed^  which  last  would  also  seem  to  be  an- 
otlier  fcxrm  of  the  same  word).  The  covering  of 
a  hatchway.  In  yeiy  bad  weather  the  hatches 
are  battened  down,  to  keep  the  water  which 
comes  in  npon  the  decks  fixnn  getting  below. 

Hatcliettlnc.  A  ftisiblewaz-like  substance, 
found  oocasional^^  in  nodules  of  ironstone, 
named  after  Mr.  Matchett  It  is  usually  placed 
by  mineralogists  amongst  bitumens. 

BatehBMBt.  In  Heraldiy.  [AcHiBVEifBirT.] 

Watetiwjr.  A  large  opening  in  a  ship's 
deck  for  communicating  witn  the  decks  below, 
the  hold,  &C. ;  there  are  the  fore,  main,  and 
after  hatchways. 

Sattemists.  An  ecclesiastical  sect  in 
Holland,  so  called  from  Pontian  von  Hattem, 
a  ministeir  in  Zealand:  nearly  allied  to  the 
Yenchorista.  They  arose  in  the  latter  part  of 
the  serenteenth  century.  They  appear  to  have 
denied  the  expiatory  sacrifice  of  Christ.  It 
is  added,  that  they  denied  the  corruption  of 
human  nature,  and  the  difference  between  moral 
good  and  eriL 

SttttlHMlieri&  An  edict  signed  by  the 
hand  of  the  Sultan  is  so  named  in  Turkey. 

Bmaberk  (Old  Qtet,  halsberge,  A>Saz.  heals- 
borg;  from  heals,  the  neck,  and  beorgan,  to 
cover).  A  piece  of  armour,  supposed  to  be 
of  Oerman  origin,  common  in  the  chain  mail, 
or  rather  ringed  mail,  of  the  twelfth  century ; 
beiitt  a  jacket  or  tunic,  with  wide  sleeves 
reaching  a  little  below  the  elbow,  the  hood 
being  of  one  piece  with  it.  The  hauberk  of 
ringed  mail  ceased  to  be  worn  about  the  reign 
of  Henxy  TIT.,  when  the  Oriental  chain  mul, 
properly  so  called,  came  into  foshion  for  a  short 
period. 

In  France  only  persons  possessed  of  a  certain 
estate,  called  unfiefde  htnUter,  were  permitted 
to  wear  a  haubeik,  which  was  the  armour  of  a 
kniffht ;  esquires  wore  only  a  simple  coat  of  mail, 
wi£ont  the  hood  and  hose. 

Mmsagtu  A  Scotch  term,  applied  to  lands 
wfaidi  in  England  would  be  called  meadow  or 


The  Sea  term  for  pulling  upon  a  rope 
directly. —  7b  kaul  the  tmna^  to  bring  the  ship 
to  sail  dose  by  the  wind  after  running  in  some 
other  direction. 

^•THHrliifff  (Old  High  Ger.  hkncha,  Fr. 
ksache).  In  Axcinteeture  and  Engineering^ 
the  wcad  hmmckee  is  used  to  express  the 
fflfiag  in  of  the  masonry  required  to  make  up 
^hflnaontal  Jina  of  the  atnieUtre^  between  the  I 
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voussoirs  of  the  arches  and  the  line  of  tha 
string,  which  is  generally  introduced  over  tlM 
whole  series.  The  haunches  are,  in  fiicty  tha 
horizontal  filling  introduced  to  complete  the 
structure;  and  the  radiating  joints  in  the 
haunches  of  the  old  Westminster  Bridge  have 
always  been  regarded  as  both  a  theoretical  and 
practical  defect  in  that  building.  The  purpose 
of  the  haunches  is  to  bring  down  the  pressure 
of  the  roadway,  or  of  the  superstructure,  upon 
the  arches,  and  this  is  done  in  the  most  effec- 
tual manner  by  directing  the  line  of  thrust 
normally  to  the  arch;  in  some  of  Smeaton's 
and  of  the  early  Koman  bridges,  however,  tha 
haunches  of  the  great  arches  are  often  lightened 
by  the  introduction  of  a  small  circular  arch, 
which  is  formed  in  the  masonir  of  the  upper 
structure.  Examples  of  this  method  of  lighten- 
ing the  haunches  of  mediieval  arches  are  found 
in  Wells  and  Salisbury  Cathedrals. 

Banrlent.  In  Heraldry,  a  term  applied  to 
a  fish  placed  in  pale,  and  having  its  head  in 
chief,  as  if  rising  to  the  surface  for  air. 

Bauamaanlte.  Native  oxide  of  manganese ; 
so  called  in  honour  of  Prof.  Hausmann. 

Baiistallata  (Lat.  haurio,  /  draw  forth), 
A  name  of  a  grana  section  of  insects,  induding 
all  those  which  in  the  perfect  state  have  the 
oral  apparatus  adapted  for  suction. 

Baatboia.    [Obob.^ 

Banjrne.  A  blue  mineral  in  small  eranular 
or  spherical  masses,  generally  found  m  basalt 
or  lava.  Named  after  Ha^,  the  celebrated 
French  mineralogist. 

Bawen  (Ger.hafen).     [Habboitb.] 

Baweraaok  (Fr.  havre-sac).  A  strong  coarse 
linen  bag  for  carrying  provisions  on  a  march. 

Bawk.    [Faixx).] 

Bawk-motli.    [Sphinx.] 

Bawkera,  PedlarSf  Petty  Cliapmeiu 
In  Law,  persons  travelling  from  town  to  town 
with  gooQs  and  merchandise  for  the  purpose  of 
sale.  They  are  required  to  take  out  certificates 
under  the  Pedlars  Act  1871 ;  chiefiy  for  the 
purpose  of  bringing  them  under  police  supervi- 
sion. Commercial  travellers,  sellers  of  victuals, 
and  sellers  in  markets  or  fairs  are  excepted. 

Bawklng.    [Faixx>mbt.] 

Bawae  ( A-Sax.  hals,  the  neck).  The  portion 
of  sea  immediately  in  front  of  a  ship's  bows, 
and  extending  from  an  imaginary  line  rising 
from  her  andiors.  The  cables  pass  through 
the  hawse  holeSf  which  are  made  in  the  timbers 
and  in  the  hawse  piece  outside.  When  the  ship 
has  two  anchors  down,  and  the  cables  diverge 
from  each  other,  the  hawse  is  siud  to  be  dear ; 
when  crossed  by  the  ship  turning  half  roimd, 
there  is  a  cross  in  the  hawse.  AnotticT  cross 
makes  an  dbow;  then  a  round  turn:  in  the 
last  two  cases  the  hawse  is  said  to  be  foul. 
The  process  of  disengaging  the  cables  is  called 
clearing  hawse.  The  danger  of  a  foul  hawse  is, 
that  if  it  comes  on  to  blow,  the  cables  cannot 
be  veered  from  their  friction  against  each  other. 

Freshening  hawse  is  veering  out  a  little  cable 
to  expose  a  new  surface  to  the  fHction  in  the 
hawse  hole,  or  across  the  cutwater. 
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Athwart  hawse  implies  across  the  bows  of  a 
Teasel  at  anchor. 

BawUiom.  One  of  the  common  names  of 
OraiiBgus  Oxyacantha,  the  Whitethorn,  May, 
Maybnsh,  Quick,  and  Quickset  of  the  rustics. 
It  IS  one  cf  the  most  beautiful  of  our  small 
trees,  and  also  one  of  the  most  useful,  being 
everywhere  employed  as  a  most  efficient  live 
fence.  Many  improved  varieties  are  cultivated 
in  our  shrubberies  and  demesnes,  as  the  Scarlet, 
the  DoubleScarlet,  the  Double  White,  &c  The 
Glastonbury  Thorn,  another  variety,  begins  to 
blow  very  early,  so  that  in  mild  seasons  it  is 
occasionally  met  with  in  blossom  at  Christ- 
mas. In  reference  to  the  name  Hawthorn, 
ie.  the  Thorn  of  haws,  heys  or  hedges  ( A.-Saz. 
hagathom,  hiegthom  or  hegethorn),  I^.  Prior 
remarks  that  it  is  interesting  as  afibrding  tes- 
timony to  the  use  of  hedges  and  the  appropria- 
tions of  flats  of  land,  from  a  very  early  period 
in  the  history  of  the  Germanic  races.  The 
term  hatOf  he  continues,  is  incorrectly  applied  to 
the  fruit  of  this  tree  in  the  expression  hips 
and  haws,  the  latter  word  denoting  really  the 
fence  on  which  it  grows.  Many  other  species 
of  Cratoffus  are  cultivated  for  ornamental  pur- 
poses, and  to  these  the  general  name  of  Thorn 
IS  also  applied. 

Haymafclny.  The  operation  of  cutting 
down,  diying,  and  preparing  grasses  and  other 
forage  plants  for  being  stadL^  for  winter  use. 
The  olants  are  mown  down  at  the  time  when 
they  are  supposed  to  contain  a  maximum  of 
nutritious  juices,  viz.  when  they  are  in  full 
flower.  Dry  weather,  and  if  possible  that  in 
which  sunshine  prevails,  is  chosen  for  this 
operation ;  and  the  mown  material  is  spread 
out  and  turned  over  two  or  three  times  in 
the  course  of  the  same  day  in  which  it  is  cut. 
In  the  evening  it  is  put  into  small  heaps.  In 
the  morning  of  the  second  day  these  heaps  are 
spread  out,  and  turned  over  two  or  three  times; 
and  in  the  evening  they  are  formed  into  heaps 
somewhat  larger  t^an  they  were  the  day  before. 
If  the  weather  has  been  remarkably  warm  and 
dry,  these  heaps  in  the  course  of  the  third  day 
are  carted  away  and  made  into  a  stack ;  but  if 
the  weather  has  been  indifferent,  the  process  of 
opening  out  the  heaps  and  exposing  them  to 
the  sun  is  repeated  on  the  third  day,  and  stack- 
making  is  not  commenced  till  the  fourth. 
The  grand  object  in  making  hay  is  to  pre- 
serve the  colour  and  natural  juices  of  the  herb- 
age, whidi  is  best  done  by  continually  turn- 
ing it  so  as  never  to  expose  the  same  surface 
for  any  length  of  time  to  the  direct  influence  of 
the  sun.  In  staddng  the  hay  the  object  is  to 
preserve  this  green  colour,  and  at  the  same 
time  induce  a  slight  degree  of  fermenta- 
tion, which  has  the  effect  of  rendering  the 
fibres  of  the  plants  composing  the  hay  more 
tender,  and  r^a^ngring  a  part  of  the  paren- 
chymous  matter  into^eugar.  This  sweet  taste 
renders  the  hay  more  palatable  to  horste. 
The  best  directions  for  haymaking  will  be 
Ibond  in  Middleton's  AgrioyJUural  Survey  of 
MiddUseap, 
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HEADACHE 

(A.-Sax.  haga,  Fr.  haie,  hedge). 
An  officer  anciently  appointed  in  the  lord's  court 
to  take  care  of  the  cattle  of  a  manor,  and  pre- 
vent them  fh>m  injuring  the  hedges  or  fences. 

Basel  (A-Sax.  hssl  or  hsesel).  The 
common  name  of  the  Nut  {Corylus\  a  deci- 
duous shrub  or  low  tree,  commonly  found  in 
hedgerows  and  as  undergrowth  in  woods.  The 
fruit  is  well  known  for  its  use  at  dessert ;  but 
it  is  not  the  wild  form  C,  Avellana  which  is 
usually  so  employed,  but  improved  varieties, 
to  which  the  names  of  Filberts  and  Cobnuts 
are  appb'ed.  Nuts  if  dried  in  the  sun,  and 
thus  thoroughly  harvested,  may  be  kept  for 
use,  in  closed  vessels  or  small  casks,  till  the 
following  spring.  The  chief  thing  to  be  g^uarded 
against  is  mouldiness  arising  from  moisture 
retained  in  the  husks.  Common  nuts,  as  im- 
ported, without  the  husks  aro  of  course  much 
less  liable  to  this  inconvenience. 

Bead.  The  fore  extremity  of  a  ship.  It 
generally  means  the  cutwater,  which  is  adorned 
with  a  figure.  By  the  head,  implies  that  the 
ship's  head  is  depressed  in  the  water.  Head 
sails,  head  yards,  are  the  sails  and  yards  in 
the  fore  part  of  the  ship. 

Bead  of  VFmtieTm  The  height  which  a 
column  of  water  is  submitted  to  is  called  in 
Engineering  the  head ;  it  is  measured  from  the 
upper  surface  of  the  lower  stream  to  the  upper 
surface  of  the  reservoir  producing  the  pressure ; 
the  effective  pressuro  'vnll  be  that  indicated  by 
this  height  diminished  by  the  friction  that  the 
column  of  water  undergoes  in  the  pipes,  and 
through  any  change  of  £reotion  that  may  take 
place  in  them. 

BeadatOie.  This  is  a  common  symptom  in 
various  diseases :  it  frequenUy  occurs  Doth  in 
full  and  in  debilitated  habits,  and  also  in 
persons  who  are  otherwise  healthy.  One  form 
of  headache  consists  in  a  deerae  of  torpor  and 
of  confusion,  with  a  dull  pain  over  the  whole 
head,  dimness  of  sight.,  and  inability  to  attend 
to  anything  requiring  thought  or  fixed  attention. 
Sometimes  it  is  referable  to  disordered  stomach 
or  bowels,  but  it  also  comes  on  without  any 
such  assignable  cause.  These  headaches  are 
relieved  by  nervous  stimulants,  such  especially 
as  camphor,  ether,  and  ammonia.  A  cup  of 
strong  coffee  or  oif  green  tea  often  acts  like  a 
charm ;  and  if  the  pain  prevents  rest,  a  small 
dose  of  opium  is  sometimes  necessary,  with 
perfect  rest  and  quiet  Some  very  troublesome 
cases  are  relieved  by  cold  applications  to  the 
temples  and  the  head,  others  by  snuff  and 
nasal  stimulants.  Thero  is  a  peciiJiar  form  of 
headache  which  consists  of  throbbing  and  pain 
of  one  particular  part,  or  sometimes  over  one 
side  of  the  head ;  it  lasts  an  hour  or  two  and 
then  goes  off,  and  returns  again  at  stated 
intervals.  This  is  called  hemicrania  (the  mi" 
graine  of  French,  and  i^n&megrin  of  old  Knglith 
writers),  and  is  often  of  a  distinctly  intermittent 
character.  For  its  permanent  cure  bark  or 
sulphate  of  quinia  aro  in  use ;  blisters  behind 
the  ears  are  also  of  service.  In  bilious  or  sick 
headache,    emetics  and  puzgea  are  required. 


HEADBOROUGH 

Obttixiate  headmches  are  not  unfinqnently  got 
rid  of  br  change  of  air,  scene,  and  occupation  ; 
eapeeiaUT  where  the^  are  the  rtsnlt  of  exoes- 
mwt  mtgilectoal  apphcation. 

BeAdborousti  (Sax.  borg,  pUdge),  The 
chief  of  the  ten  fdedgu  in  frankpledge  [Frank- 
nJDDOEB] ;  a]flOB^led6or«ilo/<20r,  tgthing-man,&c, 

Be«d«rs«  £i  Architecture,  bricks,  or  stones, 
laid  with  their  heads,  or  abort  f&ces,  in  front, 
and  their  long  fisuses  in  the  body  of  the  work. 

Wiwrtlng  CJomves.  In  Architecture,  the 
horaontal  courses,  which  consist  entirely  of 
headers,  in  opposition  to  stretchers,  or  stretch- 
ing courses.    [Bond,  English.] 

SMidUuid.  In  Geography,  a  term  nearly 
synonymous  with  Cafb,  Mull,  Nbss,  or  Pbo- 
xoNTOBT  [which  see]. 

WBadlaml  or  Bead  Xldge.  In  Agri- 
culture, a  ridge  or  border,  commonly  ten  or 
twelve  feet  brcxad,  which  is  continued  round  a 
field  in  some  cases,  and  which  in  others  is  only 
fanned  at  the  two  opposite  sides,  for  the  pur- 
pose of  affording  space  for  the  horses  to  turn  on 
while  ploughing, 

■eadttne.  In  Printing,  the  top  line  of  a 
psge  in  which  the  running  title  ana  folio  are 
given.  The  divisions  and  subdivisions  of  a 
work,  when  they  are  set  in  lines,  and  chapters, 
are  iJao  called  heads. 

Bemdpteees*  In  Printing,  ornaments 
placed  at  the  top  of  the  first  page  and  of  the  pa^ 
beginning  with  books,  chapters,  &c.,  and  which 
are  therefore  called  headpagea.  The  headpieces 
of  the  old  MSS.  and  some  of  the  early  printed 
books  were  beautifully  illuminated;  but  in 
course  of  time  wood  engravings,  cast  metal 
oniamenta,  flowers,  and  brass  rules  were  made 
available  for  working  with  the  types.  Head- 
pieces have  been  revived  of  late  years ;  they 
are  mostly  copied  from  old  works,  but  engraved 
in  a  finer  style. 

Beadatook.  In  Machinery,  the  framing 
used  for  supporting  the  gudgeons  of  a  wheel. 

gaaldJi  The  harness  for  guiding  the  warp 
threads  in  a  loom. 

ReaUkuiv  or  Ha laftiag  ( A.-Sax.  a  catching 
of  the  neck).  The  old  English  name  for  the 
punishment  of  the  pillonr.  The  word  was  also 
applied  to  the  fine  paid  in  order  to  commute 
this  punishment 

B«aiiiiff  Tmnipet.  An  instrument  for 
concentrating  sound,  and  conveying  it  to  the 
car.  It  is  generally  a  short  bent  tube,  wide 
at  the  one  end  where  the  sound  enters,  and 
narrow  at  the  other  where  the  ear  is  applied. 
The  principle  on  which  it  acts  is  the  reflection 
of  sound  at  an  angle  equal  to  that  at  which 
it  strikes  a  smooth  surface ;  and  accordingly  the 
form  of  the  instrument  ouffht  to  be  so  regulated 
that  the  wholeof  the  vibrations  shall  be  collected 
into  a  focoa  at  the  smaller  end.  But  it  is  not 
neoesBary  that  the  form  which  theory  points 
OQt  should  be  wery  accurately  observed;  the 
principal  advantage  is  gained  by  confining  the 
idTBDciflg  sound  by  a  continual  refiection,  and 
neroittng  it  firom  spreading  laterally  and 
MiBgdinpittad. 
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(C^r.  herz,  a  word  runnine  through 
many  languages  of  the  Aiyan  famuy).  The 
human  heart  is  a  hollow  muscular  organ  of 
a  somewhat  conical  shape,  the  broad  part  of 
which  is  called  its  basej  and  the  smaller  end 
its  apex.  Its  base  is  placed  upon  the  right 
of  the  bodies  of  the  vertebrae,  and  its  apex 
obliquely  to  the  sixth  rib  on  the  left.  Inter- 
nally it  is  divided  into  a  right  and  left  ventri* 
de ;  the  former  anterior,  and  the  latter  almost 
posterior,  in  consequence  of  the  oblique  manner 
m  which  it  is  placed.  Its  inferior  surface 
rests  upon  the  diaphragm.  Attached  to  the 
base  of  the  heart  are  two  auricles^  so  called 
from  their  resemblance  to  the  ear  of  an  ani- 
mal: they  are  muscular  sacs.  In  the  right 
auricle  are  four  apertures ;  two  of  the  vensB 
cavse,  one  of  the  coronary  vein,  and  one  an 
opening  into  the  right  ventricle.  In  the  left 
auricle  there  are  five  apertures;  namely,  one 
into  the  left  ventricle,  and  those  of  the  foui 
pulmonary  veins.  Each  ventricle  has  tw( 
orifices;  one  from  the  auricle  bv  which  tht 
blood  enters,  and  another  into  the  arteiy  bt 
which  it  passes  out.  They  are  supplied  with 
valves;  those  at  the  arterial  openings  being 
called,  from  their  form,  semilunar  valves  \  those 
at  the  orifice  of  the  right  auricle  tricuspid,  and 
those  at  the  orifice  of  the  left  auricle  mUrok 
The  valve  at  the  termination  of  the  vena  cava 
inferior,  just  within  the  auricle,  is  called  the 
valve  of  Eustachius,  The  cavities  are  lined 
with  a  strong  smooth  membrane.  The  pul' 
monary  artery  arises  from  the  rieht  ventricle^ 
and  conveys  venous  blood  to  the  lungs,  where 
having  been  changed  into  arterial  blood  by  the 
action  of  the  air,  it  returns  by  the  pulmonary 
veins,  which  terminate  in  the  left  auricle  ;  the 
vensB  cavse,  which  bring  back  the  mass  of 
venous  blood  from  all  parts  of  the  body,  ter- 
minating in  the  right  auricle.  The  cirde, 
therefore,  which  the  blood  takes  is  this :  It  is 
returned  from  the  various  parts  of  the  body  by 
the  ven»  caves  into  the  right  auricle,  whence 
it  is  forced  into  the  right  ventricle,  and  then 
through  the  lungs ;  whence  it  returns  into  the 
left  auricle,  and  from  it  into  the  left  ventricle ; 
and  thence,  by  the  aorta,  through  the  general 
arterial  circulation.  The  su^tance  of  the 
heart  is  supplied  by  nerves  and  vessels  of  its 
own,  which  are  ciUled  coronary  vessels)  the 
coronaiy  arteries  branch  off  from  the  aorta, 
and  the  coronaiy  veins  return  their  blood  into 
the  right  auricle.  The  nerves  are  branches  of 
the  eighth  and  great  intercostal  pairs. 

Beart^lflieel.  The  name  given  to  a  well- 
known  mechanical  contrivance  tor  converting  a 
circular  motion  into  an  alternating  rectilinear 
one,  which  is  generally  adopted  in  the  ma- 
chinenr  of  cotton  mills.  It  consists  of  an  ellipse 
turned  either  on  an  axle,  or  by  means  ox  a 
winch  and  handle  in  one  of  its  foci,  or  its  centre^ 
on  whose  edge  a  movable  point  or  circle  presses ; 
the  latter  receives  an  alternating  motion  from 
the  circumference  of  the  ellipse,  which  in  its 
motion  presses  it  to  different  distances  from 
the  centre  of  motion.     The  practical  disad- 
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Tantages  of  this  contriTonco  are,  the  inequality 
of  prefisure  and  of  moving  force  which  will  be 
required  at  different  parts  of  the  rotation  of 
the  ellipse,  and  the  consequent  wearing  of  some 
parts  at  it  before  the  remainder. 

Beart  ^7ood«  In  Botanj,  the  English 
term  for  duraTnen,  It  is  the  central  part  of  the 
trunk  of  a  tree  hardened  by  the  deposition  in 
its  tissue  of  Tarious  secretions,  which  clog  up 
the  passages,  and  forbid  the  passage  of  any- 
thing through  them. 

Beartli  (A.-Sax.  heorth,  another  form  of 
earth).  The  part  of  a  furnace  where  the  metal 
accumulates,  and  where  it  is  finally  separated 
from  the  impurities  that  may  be  present  in  the 
ores ;  it  is  situated  at  the  bottom  of  the  furnace 
a  little  above  the  mouth  and  the  tuyeres.  The 
term  is  also  applied  to  part  of  an  open  furnace, 
where  the  metal  is  exposed  to  the  action  of  fire. 

Keartftease.    [viola.] 

Beat  (Ger.  hitze).  This  term  has  been  ap- 
plied both  to  the  sensation  experienced  on 
touching  a  hot  body,  and  to  the  cause  of  that 
sensation :  in  the  latter  sense  it  is  synony- 
mous with  the  term  caloric.  The  escape  of 
heat  throueh  space  is  called  the  radiation  of 
heat,  and  ita  communication  by  contact  con- 
duction. The  term  specific  heat  is  appUed  to 
the  quantity  of  heat  required  to  raise  equal 
weights  of  different  substances  to  the  same  tem- 
perature. Thus,  experiments  prove  that  the 
quantity  of  heat  which  will  raise  olive  oil  two 
aegrees  will  only  raise  water  one  degree ;  hence 
4t  pound  of  water  at  100°  C.  may  be  said  to  con- 
tain twice  as  much  heat,  or  to  have  twice  the 
capacity  for  heat,  that  belongs  to  oil:  or  the 
specific  heat  of  water  being  » 1,  that  of  oil  is 
0*6.  When  heat  changes  the  state  of  bodies 
from  solid  to  liquid  or  from  liquid  to  gaseous, 
heat  disappears  and  remains  in  the  bodies  whilst 
they  retain  their  new  form.  To  heat  which 
in  this  state  is  inappreciable  by  the  thermo- 
meter, the  term  kUmt  heat  has  been  applied. 
pivAPORATioN ;  Expansion;  Lioht;  Badiamt 
Mbat;  Thrbmombtkb;  Tubbmotics.] 

Beat*  Bjnamieal  Tbeory  oft  Two 
theories  haye  been  propounded  to  account  for 
the  phenomena  of  heat :  the  material  theory ^  and 
the  aynamical  or  mechanical  theory.  The  mate- 
rial tiieory  supposes  heat  to  be  a  kind  of  subtle 
and  imponderable  matter,  capable  of  being  com- 
Inned  with  ponderable  matter  and  again  sepa- 
rated from  Uie  latter.  The  dynamical  theoiy 
assumes  heat  to  be,  not  a  peculiar  kind  of 
matter,  but  a  peculiar  motion  of  the  ultimate 
particles  ^  matter.  It  is  well  known  that, 
by  the  rapid  blows  of  a  sledge-hammer,  a  piece 
of  iron  may  be  rendered  almost  red  hot.  The 
material  theory  would  here  account  for  its  de- 
Telopement,  by  assuming  that  the  compression 
of  the  iron  by  the  blows  of  the  sleojge  had 
squeezed  out^  as  it  were,  a  quantity  of  the  heat 
which  jHreviously  existed  in  the  interatomic 
QMces  of  the  metal.  The  dynamical  theoiy, 
however,  tn^intAina  that  the  mechanical  motion 
of  the  hammer,  which  is  stopped  or  desteoyed 
iHien  it  &U8  upon  the  iron,  is  converted  into  a 
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motion  of  the  ultimate  partides^  both  of  the 
sledge  and  of  the  iron  upon  which  it  finlls:  in 
&ct,  the  motion  of  the  hammer  as  a  mass  ib 
transferred  to  the  individual  atoms  of  the 
hammer  and  of  the  piece  of  iron,  and  thi« 
atomic  or  molecular  motion  thus  acquired  con- 
stitutes heat  The  limits  of  this  artide  will 
not  admit  of  the  introduction  of  the  experiments 
and  reasoning  by  which  the  dynamical  theory 
of  heat  has  gradually  but  completely  driven  its 
rival  from  the  field  For  a  masterly  exposition 
of  this  and  the  whole  subject  of  heat,  the 
reader  is  referred  to  Tyndall's  Heat  considered 
as  a  Mode  of  Motion. 

Beat  Rays.  This  term  is  usually  applied 
to  the  red  rays  of  the  spectrum,  and  to  other 
rays  which  fall  beyond  the  red,  in  which  part 
heat  phenomena  are  especially  marked.  The 
modem  theories  of  heat  and  light  will  not, 
however,  permit  of  the  conception  that  there  can 
exist  any  ray  of  light  which,  when  absorbed,  will 
not  raise  the  temperature  of  the  surface  absorb- 
ing it ;  and  therefore  the  division  of  the  rays  of 
the  spectrum  into  heat  rays  and  light  rays  is  no 
longer  strictly  philosophicaL  Recent  experi- 
ments with  the  diffract  ion  grating,  in  which  the 
spectrum  is  obtained  by  reflexion,  have  shown 
that  the  heat  is  evenly  distributed  throughout 
the  spectrum.  The  results  mentioned  aboye, 
being  obtained  by  refraction  in  glass  prisms,  are 
therefore  probably  due  to  the  stoppage  of  a  por- 
tion of  the  heat  in  the  matter  of  tne  prism  itself. 

Beatb  or  Beatlier  (A.-Sax.  haeth,  Ger. 
heide).  In  a  general  sense  the  term  heath  is  ap- 
plied to  waste  land  in  which  the  prevailing  plants 
consist  of  one  or  more  of  the  common  species 
of  heath,  especially  Calluna  vulgaris^  the  Erica 
vulgaris  of  Linnseus.  This  plant  covers  many 
himdreds  of  acres  in  the  Highlands  of  Scotland, 
in  Ireland,  and  in  similar  climates  on  the  Con- 
tinent It  attains,  in  many  places,  the  heieht 
of  three  or  four  feet ;  and  is  used  for  that4r.hing 
houses,  making  besoms,  and  for  a  variety  m. 
other  purposes.  The  tender  tops  form  a  sub- 
stitute for  mattresses  in  Highland  oottageB; 
and  they  are  also  eaten  green  and  in  a  coied 
state  by  horses,  cattle,  and  sheep,  in  ooontriee 
where  the  grasses  and  clovers  do  not  b^gin  to 
grow  till  late  in  the  spring.  Other  common 
species  are  Erica  Tetralix  and  E.  cinerea. 

Beawe  (A-Sax.  hebban,  Ger.  heben).  In 
Nautical  phrase,  to  employ  force  to  move  great 
weights  by  the  lever,  &c. ;  as  to  heave  up  die 
anchor  by  the  capstan  or  windlass ;  to  heave 
down  the  ship,  or  pull  her  over  on  one  side  to 
get  at  a  leA;  also  to  heave  taut  (tight),  or 
turn  the  capstan  till  the  rope  or  chain  applied 
to  it  becomes  tight. 

Beawen  (A-Sax.  heofon).  The  Celestial 
Sphere,  or  Firmament,  or  Sky,  in  Astronomy, 
denotes  the  spaces  in  which  the  celestial  bodies 
are  placed,  or  through  which  they  apparently 
perform  their  diurnal  revolutions.  Tne  term 
heaven  was  frequently  used  by  the  ancients  to 
denote  the  orb  or  sphere  in  which  a  celestial 
body  appears  to  move ;  and  hence  the  ancient 
astronomers  assumed  the  existence  of  as  many 
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lieaTeDs  as  they  observed  different  and  appa- 
rently independent  motions.     They  supposed 
the  TariouB  hearens  to  be  solid,  because  they 
oould  not  otherwise  sustain  the  bodies  placed 
in  them ;  and  spherical,  because  perfect  motion 
must  be  performed  in  a  circle  which  is  formed 
by  the  section  of  a  sphere ;  and  crystalline, 
because  the  different  bodies  are  yisible,  though 
their  orbs  indnde    one  another.      The  tint 
heaven  was  that  of  the  Moon«  the  second  of 
Venus,  the  third  of  Mercmy,  the  fourth  of  the 
Sun,  the  fifth  of  Mars,  the  sixth  of  Jupiter, 
and  the  seventh  of  Saturn.    The  eighth,  which 
is  that  of  the  fixed  stars,  was  called  particularly 
tiM  firmament.    Ptolemy  added  a  ninth,  which 
was  the  Primum  MobUe,    All  these  reveries 
have  been  exploded  by  the  discovery  of  the 
troe  system  of  the  universe,  and  the  laws  of  the 
planetary  motions. 

8aawy  Spar.  Native  sulphate  of  baiyt& 
This  is  a  common  mineral  in  many  mining 
districts.  It  occurs  in  several  aystallme  forms, 
of  which  the  cleavage  is  a  right  rhomboidal 
prism;  it  also  occur?  fibrous,  radiated,  and 
stalactitie.  Some  beautiful  specimens  of  the 
latter  variety  have  been  found  in  Derbyshire 
of  a  brown  colour.  The  crystals  are  usually 
white,  or  nearly  colourless.  The  specific  gravity 
of  sulphate  of  baryta  is  4*1  to  4*6.  It  consists 
of  77  baryta,  40  sulphuric  acid,  its  equivalent 
being  117.  It  enters  into  the  composition  of 
some  kinds  of  pottery,  but  it  is  chiefly  used 
in  the  adulteration  of  white  lead.  [Babiux.] 
Sebdomadal  CkrandL    [Cokobeoation  ; 

COHVOCATIQK,  HoUSB  OF.] 

W<>a(Gr.*Hi9i|).  In  Grecian  Mythology,  the 
goddess  of  youth,  whose  office  it  was  to  hand 
round  the  nectar  at  the  banquets  of  the  gods. 
She  answers  to  the  Latin  goddess  Juventas. 

Selnrew^  XAB^nace.  A  dialect  of  the 
Semitic  &mily  of  languages.  The  books  of 
tile  Old  Testament  are  preserved  to  us  in  this 
langnsge,  which  was  most  closely  allied  with 
that  of  the  Phoenidana,  Canaanites,  and  Car- 
thsginians, 

M<cate  (6r.  'Eicirn).  In  Mythology,  a 
goddess,  not  mentioned  in  Homer,  but  by 
uter  writers  spoken  of  as  a  daughter  of  Perses 
and  AsteriA.  Her  name  is  the  feminine  form  of 
Heeatos  (the  Far^ooter),  applied  to  Phoebus, 
ibpoUo^  and  Helios  (the  Sun).  In  the  Homeric 
Hymn,  she  aids  Demster  (deres)  in  her  search 
for  Peisephon^  (PM>serpine) ;  in  other  versions 
of  the  jofth.  she  remained  with  the  latter  in  the 
nether  worid.  Statues  were  set  up  to  her  in 
naiket-plsces,  and  especially  at  cross-roads. 

Memtomb  {Qtr.  Uter^/lfiti).  Properly,  a 
sMrifice  of  a  hundred  oxen ;  but  the  wora  is 
often  used  to  signify  a  large  sacrifice  of  any 
kind  of  victims. 

gaant^a.    [Hbcatx.] 

If^flHo  An  instrument  used  in  separating 
the  fibres  of  flax  and  placing  them  in  paralld 
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excessive  perspiration,  and  emaciation.  It 
generally  affects  more  or  less  of  an  intermittent 
character ;  but  the  exacerbations  and  remissions 
are  irregular,  and  the  sweating  stage  is  not  fol- 
lowed by  that  relief  which  it  usually  annotmoes 
in  other  febrile  attacks.  It  is  often  symptoma- 
tic of  some  particular  disease,  and  requires  to 
be  treated  accordingly.  Where  this  is  not  the 
case,  or  where  it  seems  merely  an  attendant  on 
general  debility,  a  course  of  sarsaparilla  and  a 
milk  diet  are  often  very  beneficial ;  but  where 
this  remedy  induces  perspiration  and  nauseates, 
much  management  is  required  in  carrying  it  on 
for  a  sufficient  length  of  time  to  prove  of  service. 

Beotofframme.  A  French  measure  of 
weight— 100  grammes,  or  1,543*4  En^ish 
grains. 

Bectolitre.  A  French  measure  of  volume 
— 100  litres,  or  6,102*8  Enelish  cubic  inches. 

BectomHre*  A  Frenui  measure  of  length 
a  100  metres,  or  3,937  English  inches. 

Beouba.    In  Mythology.     [Pabis.J 

Bedenbergita.  A  suicate  of  lime  and 
iron,  first  described  and  analysed  by  Heden- 
berg,  in  Sweden. 

B4idera  (Lat.).  The  genus  of  the  Ivy, 
belonging  to  the  order  Araliacetg,  and  consist- 
ing of  scandent  evergreen  shrubs,  climbing  by 
means  of  short  sucker-like  rootlets,  which  cling 
to  any  surface  with  which  they  come  in  con- 
tact Ivy  is  thus  enabled  to  mount  to  the  tops 
of  the  highest  buildings  or  of  the  tallest  trees. 
The  Ck}mmon  European  Ivy,  H.  Hdix^  yields  a 
large  number  of  varieties.  There  are  other 
species  peculiar  to  Africa — H.  canartensis,  and 
to  Asia — H.  colehica  or  Bcegneriana,  both  of 
them  well  known  in  gardens. 

Bedeiio  Aoid«  A  crystallisable  add  con- 
tained in  the  seeds  of  the  common  Ivy  (Hedera 
Helix).  An  alkaloid  (Hederine)  has  also  been 
obtained  from  the  same  source. 

Bedge  (A.-Sax.  hegge,  Fr.  hue).  A  living 
fence  or  wall  formed  of  woody  plants,  sown  or 
planted  in  a  line,  and  cut  or  clipped  in  such  a 
manner  as  to  form  a  compact  mass  of  any  degree 
of  width  and  height  that  may  be  required  for  the 
purpose  of  shelter,  separation,  or  defence.  The 
fences  most  generally  used  in  agriculture  are 
made  of  the  white  thorn  {Cratagtts  oa^acantha, 
Linn.),  because  it  has  spiny  branches,  and  forms 


(Or.  UruOt,  from  l^it ,  habU), 
inal  iewest,  attended  by  debilitjr,  a 
qaiek  pdiae,  palenesi^  loss  of  appetite, 
lOS 


A  eonslitutio: 


a  strong  defence  against  cattle.  Fences  for  the 
purposes  of  shelter  and  separation  are  chiefly 
used  in  gardening,  and  for  the  most  part  are 
formed  of  evergreen  shrubs,  such  as  the  holly, 
yew,  box,  &c. ;  or  sub-evergreens,  as  the  privet ; 
of  flowering  shrubs,  as  the  Cydoniajaponica ; 
or  of  deciduous  shrubs  or  trees  with  persistent 
leaves,  as  the  hornbeam  and  beech.  In  the 
management  of  hedges  of  every  description  an 
important  point  is  to  keep  them  thick,  and  im- 
pervious to  wind  or  to  ammals  near  the  ground ; 
for  which  purpose  the  section  of  the  hedge  should 
be  made  broader  at  the  base  than  at  the  top,  in 
order  that  the  exterior  leaves  in  every  part  of 
the  hedge  may  ei^oy  in  an  equal  degree  the 
ififluence  of  Ught,  air,  and  perpendicular  rains. 

[EsDrAcaus.] 
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Ked  jpbaa.  An  arsenio-phospliate  of  lead 
tnd  lime  from  Sweden. 

Bedjsarniii  (Gr.  ri^is,  sweety  and  ApatfAo,  a 
spice).  A  genus  of  herbaceous  or  dwarf  shrubby 
jAguminosa,  several  of  which  are  familiar  in 
gardens.  To  this  genus  belong  the  Camel's 
Thorn,  H.  Alltoffi,  which  produces  a  manna-like 
substance ;  and  also  the  Moving  or  Windmill 
plant,  H.  gyranSf  whose  leaves  possess  the  curious 
property  of  moving  their  leaflets  spontaneously 
in  different  and  opposite  directions,  under  the 
influence  of  light  and  warmth. 

Keel.  The  after  extremity  of  the  ship's 
keel:  also  the  foot  of  a  mast. — To  htd  over,  is 
to  incline  to  one  side. 

Beyelf  Plillosopliy'  of.  [Schbllxng, 
Philosopht  of.] 

Beg^ira.  In  Chronology,  the  era  used  by 
the  Mohammedans  in  the  computation  of  time. 
The  epoch  or  first  day  of  this  celebrated  era,  so 
extensively  employed  in  the  East,  corresponds 
to  Friday,  July  16,  in  the  year  622  of  the 
Christian  era.  It  is  a  problem  of  some  im- 
portance to  convert  dates  expressed  by  the 
Mohammedan  computation  into  the  correspond- 
ing dates  of  our  calendar ;  for  effecting  this  it 
is  necessary  to  be  acquainted  with  the  form  of 
the  Mohammedan  year. 

This  year  is  strictly  lunar;  and  the  civil 
months  are  ac^usted  to  the  lunar  months  by 
means  of  a  cycle  of  30  years,  containing  19 
common  years  of  354  days,  and  eleven  inter- 
calary years  of  366  days ;  the  cycle  thus  con- 
taining 10,631  days,  or  29  Julian  years  and  39 
days.  Each  year  is  divided  into  12  months, 
containing  alternately  30  and  29  days,  ex- 
cepting that  the  last  month  of  the  intercalary 
year  contains  also  30  days.  The  intercalary 
years  are  the  2nd,  5th,  7th,  10th,  13th,  16th, 
18th,  2l8t,  24th,  •26th,  and  29th  of  the  cycle. 
The  names  of  the  Mohammedan  months,  with 
the  number  of  days  in  each,  are  as  follow : — 


Mobareni  • 
Saphar 
Babin  I.  . 
Rabin  U.  . 
Jomadhll. 
Jomadhi  II. 
Regeb 


do 

29 
80 
29 
80 
29 
80 


Shaban 
Ramadan  . 
Shawall     . 
Dhu'l  Eadah 
Dhul  Hajah 
In  inter- 
calary yean  .       80 


80 
29 
30 
29 


Such  are  the  chronoloffical  elements  by  means 
of  which  Mohammedan  dates  are  reduced  to  the 
Christian  era.  The  rule  by  which  the  reduction 
may  be  accomplished  is  as  follows : — 

1.  Divide  the  number  of  years  (of  the  Hegira) 
elapsed  by  30 ;  the  quotient  will  be  the  number 
of  cycles,  and  the  remainder  the  number  of 
years  elapsed  since  the  beginning  of  the  current 
cvcle.  Call  the  quotient  A,  and  the  remainder 
S,  and  let  x  be  the  number  of  intercalary  years 
in  B;  then  the  number  of  days  that  have 
elapsed  from  the  commencement  of  the  Hegira 
to  the  beginning  of  the  year  in  which  the  date 
occurs  is  given  by  this  formula : 

10,631  A +364  B  +  x; 

for  10,631  is  the  number  of  days  in  the  cycle, 
and  364  the  number  of  days  in  the  common 
lunar  year.    To  the  sum  obtained  by  this  for- 
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mula  add  the  days  since  the  beginning  of  the 
current  year,  and  the  result  is  the  number  of 
days  from  the  commencement  of  the  Hegira  to 
the  given  date. 

2.  To  the  number  of  days  from  the  com- 
mencement of  the  Hegira  to  the  eiven  date  add 
the  number  of  days  between  the  commence- 
ment of  our  era  and  the  Hegira,  and  the  sum  is 
the  number  of  days  from  the  first  of  our  era 
to  the  given  date.  The  number  of  days  from 
the  beginning  of  our  era  to  the  Hegira,  or  to 
July  16,  622,  is  227,016. 

3.  Having  now  found  the  number  of  days 
from  the  Incaraation  to  the  given  date,  it  only 
remains  to  convert  the  sum  into  Juliim  jean. 
For  this  purpose  divide  by  1,461  (the  number 
of  days  in  the  Julian  intercalaiy  period),  and 
call  the  quotient  C.  Divide  the  remainder  by 
365,  and  call  the  quotient  D,  and  the  remainder 
of  this  last  division  y.  Then  4  C  +  D  is  the 
number  of  Julian  years  elapsed  since  the  be- 
grnning  of  the  Christian  era,  and  y  is  the  number 
of  days  that  have  elapsed  of  the  current  year. 
This  gives  the  date  in  Old  Style.  To  reduce  it 
to  the  Gregorian  Style,  it  is  only  necessaiy 

t during  the  present  centuiy )  to  add  twelve  days. 
Calendab.] 

Beictat  (0er.  hoheit).  In  Geometry,  the 
same  as  Altitudb  [which  see]. 

Beiflitaii  (from  height).  In  Painting,  a 
verb  signifying  to  make  prominent  by  means  of 
touches  of  light  or  brilliant  colours,  as  con- 
trasted with  the  shadows ;  the  effect  is  also 
heightened  by  deepening  the  shadows. 

Beicbts,  Measurement  ofi  The  deter- 
mination of  the  relative  altitudes  of  points  on 
the  earth's  sur&ce  is  of  equal  importance  in  phy- 
sical geography  with  the  determination  of  uieir 
latitudes  and  longitudes.  There  are  three  dif- 
ferent methods  by  which  the  operation  is  usually 
effected.  When  it  is  required  to  deteimine  not 
only  the  height  of  one  pomt  or  station  relatively 
to  another,  but  the  relative  heiehts  of  a  number 
of  points  above  a  common  horizontal  plane  (as 
for  tracing  the  line  of  a  canal),  recourse  is  had 
to  the  operation  of  levelling.  The  second  method 
is  to  observe  the  angle  of  elevation  or  depression 
of  one  station  as  seen  from  another,  and  to  com- 
pute, from  the  observation  and  £rom  the  dis- 
tance of  the  two  stations,  the  difference  of 
altitude  by  the  rules  of  trigonometry.  l%e 
third  method,  and  the  moet  important^  as  being, 

fenerallv  speaking,  the  most  applicable,  is  to 
educe,  by  means  of  the  known  physical  pro* 
perties  of  the  atmosphere,  the  differences  of 
vertical  height  from  the  observed  differences 
of  atmospheric  pressure  as  indicated  by  the 
barometer. 

The  following  approximate  formula  for  calcu- 
lating the  difference  of  altitude  r,  in  feet^  between 
two  stations  at  which  h  and  A'  are  the  heights, 
in  inches,  of  the  mercurial  column,  is  frequently 
used: 

r  «  A:  (log  A— log  ch'). 

In  this  formula  common  logarithms  are  to  be 
employed,  and  k  and  c  are  to  be  previoudr 
determined  by  the  following  formulae,  in  whiea 
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r  and  t^  denote  the  temperatures,  centigrade, 
of  the  mercnrj  at  the  two  stations,  i  and  f  the 
temperatures  of  the  air,  and  /  the  latitude: 

60346  (i  +  *+_lV 

1-00267  cos 2/ \       600/* 


k^ 


c=l  + 


r-r' 
6660' 


Ihe  method  of  obtaining  these  formulsB  is  given 
by  Poisson  in  his  Micanique^  t.  2.  In  Biot's 
AMtivnomis  Physique,  and  Schumacher's  M- 
irtmomiseke  Naekriehten^  still  more  complete 
inTestigationB  on  barometric  measurements  will 
be  found.  The  most  handy  method  with  which 
we  are  acquainted  is  due  to  Mr.  Ellis ;  it  will 
be  found  deseribed  at  length  in  the  Header  of 
July  23,  1861. 

Hatinim  (after  Dr.  Heim,  of  Berb'n).  To 
this  genus  of  Lytkracea  belongs  H.  galici/olia, 
the  Hanchinol  of  the  Mexicans,  regarded  by 
them  as  a  potent  remedy  in  venereal  diseasea 
It  is  a  snoall  shrub,  with  willow-like  leaves, 
and  yeUow  flowers  in  their  axils. 

■etr  (Lat.  hseres).     In  Law,  one  who  suc- 

eeeds  by  descent   to    lands,   tenements,   and 

hereditaments.     Strictly  speaking,  a  person  is 

not  properly  called  heir  in  the  lifetime  of  his 

ancestor ;    according  to  the   ancient  maxim, 

nemo  est  hares  viventis.     (For  the  rules  which 

gOTem  this  succession  in  Eneland  by  common 

law  and  statute,  see  Dbscemt.)    Heir'Opparent 

is  he  who  (by  law  or  custom)  must  succeed,  by 

descent,  to  the  hereditaments,  if  he  survive  the 

present  tenant ;  as  at  common  law,  the  eldest 

800.   Heir-^prttumptivef  he  who  stands  nearest 

in  succession  in  thede^ult  of  an  heir-apparent ; 

as  an  eldest  brother  where  there  is  no  issue. 

Heir'at4aw,  or  heir-general^  is  he  who  succeeds 

hj  descent  to  lands  in  fee  simple.  Heir-special^ 

inoe  in  tail  claiming  by  the  form  of  the  gift. 

[Fn  Tail.]    Heir  ^  custom,  he  who  succeeds 

to  lands  or  tenements  by  custom ;  as  all  the 

aims  by  garelkind.    Hetr-Tnale,  i.e.  the  nearest 

male  in  the  succession,  is  not  strictly  a  term  of 

Boyish  law,  since  lands  cannot  descend  in  this 

way ;  but  some  dignities  ate  thus  limited.     A 

denMe  is  sometimes  called  heir  by  devise,  or 

htrts  foetus.    Bastards  cannot  be  heirs,  nor 

eouki,  formerly,  aliens  and  persons  attainted,  but 

idiots  and  limatics  may.    Things  that   pass 

vith  the  land,  as  conditions  and  covenants  real, 

gxls  and  chattels  annexed  to  the  freehold 

[Fxxtvbbs],  and  terms  of  years  to  attend  the 

lahaitance,  are  in  ordinary  lesal  language  said 

to  go  to  the  heir :  as  also  heir-looms,  being  such 

gowls  and  chattels  as  go  by  special  custom  alons 

vith  the  inheritance.    In  Scottish  law,  the  wosa 

W  is  taken  in  a  larger  acceptation,  as  to  per- 

*Mal  as  well  as  real  property.    Heirsml-law  are 

Penned  in  it  heirs  whatsomever.    Scottish  law 

'Nogmses  several  species  of  heirs :  as  the  heir- 

*ciiTe,  who  has  the  right  of  action ;   heir  of 

fiae,  or  lineal  heir ;  heir  by  conquest,  who  suc- 

^^  to  estates  to  which  the  oeceased  donor 

^  not  himaelf  raeeeed  by  descent;  heirs  por- 

^^OBQi,  in  HftfAimh  law  coparceners;  heb  of 

^"^  (or  iatulXand  so  fofth.    3j  the  civil 
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law,  heirs  are  of  two  kinds— legitimate,  or  by 
act  of  law ;  and  instituted,  or  by  the  will  of 
the  possessor:  the  former  only  answering  to 
those  who  are  properly  designated  as  heirs  in 
our  own  law,  the  latter  to  our  purchasers.  Le- 
gitimate are  either  heirs  of  blood — heirs  under 
the  title  vnde  vir  et  uxor,  by  which,  in  default 
of  heirs  of  blood,  a  husband  or  wife  succeeded 
to  the  goods  of  the  deceased  spouse  (a  pro- 
vision not  generally  preserved  in  modem 
Continental  law) ;  and  heirs  irregular— auch 
as  the  lord  to  whom  an  escheat  falls,  &c.  Heirs 
instituted  are  of  many  kinds. 

Belr-looms.  In  Law,  such  goods  and 
personal  chattels  as  go  to  the  heir  &ong  with 
the  realty.  The  quaUty  of  heir-looms  is  fixed 
by  custom ;  but  tne  term  is  commonly  applied 
to  pictures,  plate,  &c.,  settled  so  as  to  go  along 
with  a  title  or  estate. 
Belen.  In  Mythology.  [Pabis.] 
Belenln.  J^campane  Camphor,  A  cry- 
stalline camphor-like  substance,  found  in  the 
root  of  Inula  Helenium,  or  Elecampane.  Ite 
vapour  has  a  peculiar  odour  somewhat  resem- 
bling that  of  patchouli.  Its  chemical  formula 
appears  from  the  analyses  of  Dumas  and  Ger- 
hardt  to  be  C^iHnO^. 

Beliaeal  (Or.  ii\uuc6s,  belonging  to  the  sun). 
In  the  ancient  Astronomy,  a  star  is  said  to  rise 
heliaecdly  when,  after  being  in  conjunction  with 
the  sun,  and  consequently  invisible,  it  rises  so 
soon  before  the  sun  as  to  be  visible  in  the  eastern 
horizon  in  the  morning  twilight ;  and  it  is  said 
to  set  heliacally  when  the  sun  approaches  so  near 
to  it  that  it  is  lost  in  his  light,  or  ceases  to  be 
risible  in  the  western  horizon  when  he  has  dis- 
appeared. At  the  opposite  season  of  the  year 
the  same  star  rises  as  the  sun  sets,  and  sets  as 
the  sun  rises ;  it  is  then  said  to  rise  and  set 
acronycaUy.  When  a  star  or'  planet  rises  and 
sets  at  the  same  instant  with  the  sun,  it  is  said 
to  rise  and  set  cosnUadly.  These  technical  terms 
occur  frequently  in  the  works  of  Hesiod,  and  in 
Grid's  Fasti.  The  ancients  fixed  the  commence- 
ment of  the  seasons  by  the  positions  of  the  sta» 
relatively  to  the  sun  at  his  rising  and  setting. 

BeUades  (Gr.).  In  Greek  Mythology, 
daughters  of  the  Sun,  who  wept  amber  tears  oo 
the  death  of  Fhaethon. 

Belisea  (Gr.  'HAia^  probably  connected 
with  ix/a,  an  assembly,  from  aXtff,  ihrovged). 
In  Andent  History,  the  chief  of  the  ten  courts 
among  which  the  6,000  Athenian  jurymen  were 
distributed,  and  which  on  important  occasions 
sometimes  contained  them  alL  Before  this 
tribunal  were  brought  causes  of  consequence  to 
the  state  and  individuals,  which  did  not  involve 
bloodshed.  {Mem.  de  VAcad,  des  Inscrip.  voL 
xriii. ;  Boeckh's  Public  Eeonomy  of  Athens.) 

Beliantlins  (Ghr.  liXwt,  the  sun,  and  Mot, 
a  flofoer).  This  genus  of  Composite  yields  the 
well-known  Sunflower,  H.  annuus,  one  of  the 
most  showy  of  large  growing  annuals ;  its  seeds 
yield  a  usdf^l  oil  in  great  abundance.  Another 
species  is  the  Jerusalem  Artichoke,  H.  tuherosus^ 
a  wholesome  esculent  resembling  the  potato,  and 
extensively  cultivalad. 
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Hallolirymn  (Or.  fiKtos,  and  xpvo-^f,  ffold). 
The  typical  genus  of  the  race  of  Compo- 
site flowers  which  are  called  Everlastings  or 
Immortelles.  These  '  ererlasting  flowers  *  are 
in  ^LCt  the  flower-heads  of  the  species  of  Hdi- 
ekrysum  and  of  plants  allied  to  it,  which  at 
one  time  or  other  have  been  separated.  The 
ornamental  part  consists  of  the  involucral  scales, 
which  in  addition  to  their  dry  scarions  durable 
character  have  acquired  colours  of  more  or  less 
brilliancy.  The  common  H.  bntcteaium  of  gar- 
dens has  given  rise  to  various  everlastings  of 
distinct  and  showy  colours. 

Kelioold  (€hr.  iKucou^s^  from  lAi{,  a  curl). 
There  are  two  surfaces  of  this  name :  the  Ik- 
wlopable  Helicoid  or  screw-surface^  whose  gene- 
rators are  the  tangents  to  a  common  helix ;  and 
the  Skew  Helicoid,  generated  by  a  line  which 
moves  so  as  always  to  rest  on  the  helix  and  cut 
its  axis  perpendicularly.  The  former  i»  simply 
the  developable  osculatrix  of  the  helix — a  de- 
velopable sur&ce,  therefore,  of  which  the  helix 
is  the  cuspidal  edge;  the  latter  is  a  conoid 
havinff  the  helix  for  its  directing  curve ;  it  is  in 
lact  £e  locus  of  the  principal  normals  of  the 
helix.  The  developable  helicoid  is  circum- 
ficribed  to  the  skew  helicoid,  the  helix  itself 
being  the  curve  of  contact    Every  plane  per- 

Sendicular  to  the  axis  of  the  helix  cuts  the 
evelopable  helicoid  in  the  involute  of  the  cir- 
cular section  of  the  cylinder  on  which  that  helix 
IB  traced.  The  devdopable  helicoid  is  also  the 
cydifying  surface  of  the  helix ;  that  is  to  say, 
when  the  suriace  is  unfolded  into  a  plane,  the 
helix  becomes  a  circle. 

Beliooantric  (Ghr.  fjKtos,  and  nirrpov,  cen- 
tre).  The  hdiocentrio  longitude  of  a  planet  is 
the  anele  at  the  sun's  centre,  formed  by  the 
projection  of  its  radius  vector  on  the  ecliptic 
and  the  straight  line  drawn  from  the  centre  of 
the  sun  to  the  first  point  of  Aries.  Similarly 
the  heliocentric  latitude  of  a  planet  is  the  angle 
fc»nned  by  the  straight  line  which  joins  the 
centres  of  both  planet  and  sun,  with  uie  plane 
of  the  ecliptic.  The  greatest  heliocentric  lati- 
tude is  consequently  equal  to  the  inclination  of 
the  planet^s  orbit. 

KeUooontiio  System.  In  Astronomy,  the 
system  which  regards  the  sun  as  the  centre  of 
ovr  solar  system.  This  theory  was  first  pro- 
pounded by  Aristarchus  of  Samos,  and  after- 
wards established  by  Copernicus.  As  put  forth 
'by  him,  it  needed  only  Newton's  hypothesis  of 
gravitation  to  complete  the  system  of  modem 
astronomy.  (Sir  G.  C.  Lewis,  Astronomy  of  the 
Ancients,  chap.  iiL)      [ProuracAic  Ststbm.] 

BeUocraplia  An  instrument  devised  by 
Mr.  Warren  de  la  Hue  for  the  special  object  of 
obtaining  photographs  of  the  sun.  It  may  be 
dflsciibea  as  an  eqnatozial  telescope  with  special 
-  modifications.  The  classic  heliograph  in  use 
at  Kew  has  a  tube  square  in  section  and  larger 
at  the  lower  end  than  at  the  object-glass  end. 
Tht  image  of  the  sun,  0:466  inches  in  diameter 
at  the  focus,  is  enlsziged  to  nearlv  four  inches 
by  means  of  a  secondary  olgect-g^ass»  and  this 
imsge  is  received  on  a  photographic  plate.  The 
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sun*s  light  is  so  intense  that  not  only  has  the 
aperture  to  be  cut  down  to  two  inches,  but  an 
instantaneous  appanitus  of  a  peculiar  construc- 
tion has  to  be  employed.  'When  the  picture  is 
about  to  be  taken,  an  opening  about  one-thirtieth 
of  an  inch  wide  flashes  acro&s  the  axis  of  the 
secondary  object-glass,  and  the  rays  from  the 
different  parts  of  the  disc  pass  through  it  in  suc- 
cession and  are  depicted  on  the  collodion  plate. 
Belloffrapliy  (Gr.  ^\io5,  and  7pcC^,  / 
describe),  A  general  name  given  to  the  art  of 
fixing  images  of  objects  by  means  of  Photo- 

OBAFHT. 

Bellometer  (d-r.  fiKios,  and  y^pov,  meo' 
sure).  A  kind  of  micrometer  for  measuring 
the  diameters  of  the  sun,  moon,  and  planets,  or 
anj  small  apparent  distance  between  celestial 
objects.  The  instrument  best  known  by  this 
name  appears  to  have  been  proposed  or  sug-' 
gested  by  Mr.  Saveiy  (PbY.  Trans.  voL  xlyiiL) 
about  the  year  1743 ;  but  it  was  first  applied  by 
Bouguer  in  1747,  and  has  since  been  improved 
by  Dollond  and  Fraunhofer.  The  principle 
on  which  the  instrument  is  constructed  is  as 
follows :  Two  object-glasses  of  the  same  focal 
distance,  or  rather  the  two  halves  of  a  divided 
object-glass,  are  placed  side  by  side  in  the  same 
tube  with  an  apparatus  so  contrived  that  the 
distance  between  the  centres  can  be  increased 
or  diminished  at  pleasure.  In  this  manner  two 
images  of  the  sun  are  formed  at  the  focus  of 
the  common  eye-glass.  Thus 
the  circle  AAA  represents 
the  field  of  view  of  the  tele- 
scope, or  the  visible  circle  at 
the  common  focus  of  the  two 
object-glasses  and  the  eye- 
glass, while  the  two  small  cir- 
des  represent  the  two  images 
of  the  sun  formed  by  the  two  object-glasses. 
When  the  observer  proposes  to  measure  the  dia- 
meter of  the  sun,  the  two  object-glasses  are 
brought  by  means  of  a  tangent  screw  to  such  a 
distance  from  each  other  that  the  two  images 
touch  in  a  point  T,  and  the  distance  between 
the  centres  of  the  two  object-glasses,  est.imated 
in  seconds,  gives  the  distance  between  B  and  O 
the  centres  of  the  images ;  that  is,  the  diameter 
of  the  sun.  The  Oxford  instrument  is  the 
finest  specimen  of  its  class  in  England ;  it  is 
admirably  described  in  Nichol's  dyclop,  ofU»e 
Physical  Sciences.  The  principle  has  also  been 
applied  to  the  microscope.     [Micbombteb.] 

Belloa.    [Pbabthon.] 

Belioaoope  (Gr.  fjKtos,  and  0«ow^,  liriem). 
The  name  given  by  Scheiner  to  an  instmment 
of .  his  own  invention  for  observing  the  son 
without  hurting  the  eye.  The  ordinaiy  method 
is  to  place  a  dLBC  of  coloured  glass  befora  the 
eye-piece  of  the  telescope. 

Kelioatat.  An  instrument  invented  bj 
Chravesande  for  the  purpose  of  obviatioff  in 
optical  experiments  the  inconvenience  ansbg 
from  the  continual  change  of  direction  of  the 
solar  rays^  by  refiecting  them  in  the  same 
straight  line. 

It  is  easy  to  conoeivo  a  mechanism  by  iHueh 
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this  object  may  be  aooomplished.  Suppose  a 
dock  to  be  plaeod  with  its  dial  parallel  to  the 
eqiiator,  or  the  waoM  ot  the  index  hands  parallel 
to  the  axis  of  the  earth ;  and  suppose  a  rod 
eonnected  with  the  extremity  of  the  hour  hand 
to  meet  the  axis  produced  and  make  with  it 
the  proper  an^ ;  then  a  mirror  fixed  peipen- 
dirotariy  to  the  rod  will  have  the  motion  re- 
quired. 

For  a  deseriptioD  of  the  original  instrument, 
see  Graresande's  Pkya.  EUmenta;  but  it  has 
been  greatly  impror^  by  Chasles,  Malus,  &c, 
{Journtd  de  t&cie  Bolyteckni^ue,  cahier  16; 
Biot.  Pl^fsi^  Exphimentale,  tom.  ii.)  This 
instrument  is  now  extensiyely  used  in  connec- 
tion with  the  Sfbctimmoofb  [which  see]. 

Xeliotitipe  (€hr.  ^Xunp^toWf  a  plant  which 
tarns  to  the  sun).  A  garden  flower  of  South 
American  origin,  known  by  its  peculiar  fragrance, 
which  has  acquired  for  it  the  name  of  Qierry- 
pie.  The  flower-heads  offer  a  good  illustration 
of  branching  cirdnate  racemes.  It  can  scarcely 
be  called  showy,  but  the  plant  is  highly  yalued 
lor  its  odour.  H.  peruvianum  is  the  most  popular 
of  the  species. 

Hkliotbofb.  In  Gkodesy,  an  instrument 
used  to  reflect  li^t  to  distant  stations.  Merz 
and  Professor  W.  A.  Miller  have  both  suggested 
Tcry  conrenient  fonns  of  this  instrument. 

MbUx,  (Or.  lAi{,  a  whorl).  The  name  of  a 
Tjwtii»<iw  genus  of  the  Vermes  Testacea,  cha- 
neterised  l^  the  entire  and  crescent-shaped 
opening  of  the  shell,  and  forming  in  the  system 
m  Woodward  the  type  of  a  family  of  terrestrial 
and  air-breathing  Gastropods,  including  the 
genera  VUrina^  BuUmus,  Pl^a,  Succinea,  Ana- 
Homa^  Strtptaxis^  Bagda^  BdiceUa,  Stetwpus, 
Omalonjfx^  Parhiia,  Jchatina,  Glandina,  Spi^ 
raxif,  JehatinMa,  C^indrdlOf  Balea^  Mega- 
gpira,  CioMsUia^  and  HeHx  jaraper,  of  wmch 
oar  common  gaj^den  snail,  Jaelix  hortentia,  is 
an  example. 

The  great  Tine-mail  (J9e/ir  wfmoHa^  Linn.) 
flonned  one  of  the  luxuries  of  the  tables  of  the 
ancient  Romans^  and  by  peculiar  feeding  and 
other  tzentment  was  brought  to  attain  an  im- 
■niinsn  sixa.  It  is  stiU  an  article  of  Ibod  in 
eertain  cantons  in  Switzerland  and  Prance. 
Saails  do  much  damage  to  Tegetables  in  cul- 
tivated grounds,  biting  off  pieces  of  the  leaves 
\n  means  of  a  semicircular  dentated  homy 
|iate^  which  is  affixed  to  the  upper  lip. 

Hiuz.  In  Anatomy,  this  term  is  applied  to 
the  Inflected  margin  of  the  external  ear. 

FwjT,    In  Architecture,  the  curling  stalks, 
or  f«Mei^  under  the  flowers  in  each  face  of  the 
of  the  Corinthian  capital 

In  C^eometry,  a  non-plane  cuire 
tangents  are  all  equally  inclined. to  a 
tad  1^^  fine.  The  tangents  to  a  lielix, 
fliiinibiii,  are  parallel  to  the  generators  of  a 
1^1^  eooe,  baring  this  fixed  line  for  axis.  The 
■i*"^"*Mfg  planes  of  a  helix  are  also  equally 
■dbtd  to  this  fixed  Une^  siiice  each  contains 

^  flOBNentxTe    fangenti^  apd   is   therefore 

indU  to  a  tMigeiit  pbne  of  the  ahore  right 

^"1^  flii  hisamala  and  thefar  panllels,  the 
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polar  lines  of  a  helix  being  perpendicular  to 
the  osculating  planes,  are  parallel  to  the  gene- 
rators of  the  reciprocal  of  the  auxiliary  cone 
imder  consideration,  which  reciprocal  is  ob- 
viously also  a  right  cone,  so  that  Uie  polar  lines 
of  the  primitiye  helix  are  inclined  to  the  fixed 
line  at  a  constant  angle,  which  is  the  complement 
of  the  inclination,  to  the  same  line,  of  the 
tangents  to  the  original  helix.  These  polar 
lines,  therefore,  are  tangents  to  a  second  helix ; 
in  other  words,  Uie  po&r  surface  of  a  heJix  is 
itself  a  developable  helicoid ;  the  cuspidal  edge 
of  this  surface,  that  is  to  say  the  second  heluc 
itself,  is  of  course  the  locus  of  the  centres  of  the 
osculating  spheres  of  the  first  helix.  The  prin- 
cipal normals  of  a  helix  are  obviously  perpen- 
dicular to  two  corresponding  generators  of  our 
reciprocal  cones,  and  therefore  to  the  plane  of 
these  generators,  which  latter  contams  the 
common  axis  of  the  cones.  Hence  the  principal 
normals  in  question  are  all  perpendicular  to  the 
fixed  line,  in  other  words  parallel  to  a  fixed 
plane. 

The  rectifying  planes  of  a  helix,  being  per- 
pendicular to  the  principal  normals,  are  parallel 
to  the  fixed  line,  and  therefore  the  rectifying 
sur&ce  which  they  envelope  is  a  cylinder,  whose 
generators,  the  rectifying  lines,  are  also  parallel 
to  that  fixed  line.  When  this  rectifying  surface 
is  an  ordinary  cylinder  of  rotation,  Uie  helix 
becomes  the  common  helix^  or  the  cuire  formed 
by  the  thread  of  an  ordinary  screw.  For  the 
general  helix  the  ratio  of  the  angles  dr  and  da 
of  contact  and  torsion,  and  hence  also  the  ratio 
of  the  radii  p  and  r  of  curvature  and  torsion, 
are  constant.  This  is  evident  on  refiecting  that 
dr  and  d(r  are  the  angles  between  corresponding 
consecutive  generaton  of  our  auxiliary  reciprood 
cones.     Conversely  the  curve  is  a  helix  for 

which  '  is  constant    This  was  first  shown  by 

P 
Bertrand  (Liouville's  Journal,  1848).    For  the 

common  helix  both  p  and  r  are  constant — a 
theorem  whose  converse  is  also  true,  as  has  been 
shown  b^  Puiseux.  The  radius  of  curvature  p, 
in  tBLCt,  IS  then  simply  the  radius  of  curvature 
at  the  extremity  of  the  minor  axis  of  the  ellip- 
tical section,  in  which  the  right  cylinder  is  cut 
bv  the  osculating  plane ;  and  since  all  osculating 
planes  are  equ^y  inclined  to  the  axis  of  the 
cylinder,  all  such  ellipses  are  equaL  The  prin- 
cipal normals  of  the  common  helix  all  pass 
tmough  its  axis,  and  therefore  generate  a  conoi- 
dal  surface,  the  skew  helicoid,  upon  which  the 
axis  is  a  Une  of  striction.  The  locus  of  the 
centres  of  absolute  curvature,  which  for  all  non- 
plane  corves  is  situated  on  the  polar  developable, 
coincides  with  the  cuspidal  edge  of  the  latter 
surface  in  the  case  of  a  common  helix ;  so  that 
the  loci  of  centres  of  absolute  and  spherical 
curvature  of  the  helix  coincide  with  a  co-axal 
helix,  which  has,  in  common  with  the  original, 
the  same  principal  normals.  The  two  helices 
are  consequently  curves  on  the  same  skew 
helicoid,  formed  by  their  common  principal 

normals. 
Amongst  the  numeioas  interesting  piopertief 
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ef  two  such  conjugate  hdicfa^  the  following  are 
worth  noting:  The  tangents  of  one  helix  are 
the  polar  lines  of  the  other,  that  is  to  say  the 
deyelopable  oscnlatrix  (helicoid)  of  the  one  is 
the  polar  derelopable  of  the  other,  or  the  oscu- 
lating plane  of  the  one  is  the  polar  plane  of  the 
other;  so  that  their  elements  adjacent  to  a 
common  principal  normal  are  perpendicular  to 
one  another.  These  two  helices  are  but  special 
cases  ^f  curves  described  upon  the  same  skew 
surface,  so  as  to  have  in  common  the  generators 
of  this  surface  for  principal  normals.  Two  such 
curves  always  intercept  equal  segments  upon 
all  generators,  and  their  corresponding  oscu- 
lating planesi  through  the  same  generator,  en- 
close a  constant  angle.  Bertrand,  Serret, 
Voizot,  and  Curtis  have  published  interesting; 
papers  on  this  subject  in  Liouville*8  c/bttmo^ 
you.  XV.  and  xvL 

The  common  helix  which  passes  through 
three  consecutive  points  of  a  non-plane  curve, 
and  has  its  axis  parallel  to  the  rectifying  line 
of  that  curve,  is  called  the  osculating  helix  of 
the  latter.     [Osculating  Hblix.] 

BeUadotlieilaiii  ^Gr.  '£AXd(f,  Greece^  and 
BriploVf  beast).  A.  fossil  mammalian  discovered 
by  H.  Craudry  near  Pikermi,  in  Greece.  Its 
similarity  to  the  giraffe  at  first  led  Professor 
Duvemoy  to  place  it  under  the  genus  Camelo' 
pardaliSf  whidi  it  resembled  in  the  proportions 
of  the  lower  jaw,  in  the  secondary  modifications 
of  the  grinding  teeth,  and  in  the  length  of  the 
limbs.  It  was,  however,  devoid  of  horns.  M. 
Gaudry  and  Professor  Owen,  therefore,  erected 
it  into  a  separate  genus.  It  is  found  in  the  old 
pliocene  of  France  and  Greece. 

BeUanodiosB  (Gr.  'EAAai>o8(<rou).  The 
judges  in  the  Olympic  games.  The  judges  of 
the  court-martial  in  the  Lacedaemonian  army 
were  also  known  by  the  same  name. 

KeU6  (Gr.).  In  Greek  Mythology,  a 
daughter  of  Athamas  and  sister  of  Phrixus. 
She  fell  from  the  golden-fleeced  ram,  and  was 
drowned  in  the  strait  which,  according  to  the 
legend,  thus  received  the  name  of  the  HeUespont. 

Bellebore  (Gr.  iw40opos).  In  Pharmacy, 
this  term  is  applied  to  the  roots  of  the  black 
and  white  hellebore.  The  root  of  Black  Helle- 
bore {Helleborus  officinalis)^  called  also  Melam^ 
podiunif  has  a  bitterish  acrid  taste,  and  is  a 
drastic  purge  and  emetic :  the  root  of  the 
White  Hellebore  ( Veratrum  album)  is  similar, 
but  more  active  in  its  operation.  [Vbbatria.1 
It  was  formerly  used  in  the  cure  of  gout,  and 
in  some  maniacal  cases  where  no  effect  is  pro- 
duced except  by  very  powerflil  means;  but 
these  remedies  have  now  fallen  into  disuse. 
The  leaves  of  the  HeUeborusfaUidus^  or  Stinking 
Hellebore,  have  also  been  used  to  evacuate 
worms  from  the  intestines ;  but  they  are  dan- 
gerously active. 

Bellflbonui  (Gr.  i\x4fiopos).  Of  the  Helle- 
bore genus,  one  of  the  Banunculaeeay  H,  niger^ 
well  known  in  gardens  as  the  Christmas  Rose 
and  used  in  medicine,  and  the  Black  Hellebore 
of  the  ancients,  H,  officinalis,  are  the  most 
important  species.    Several  others  are  objects 
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j  of  interest  in  gardens  on  account  of  the  beauty 
of  their  flowers.     [Hellebobb.] 

Bellenio  (Gr.  {XAijyMc^f,  from  ^EAAi^y,  a 
Greek),  The  name  eiven  to  the  common 
dialect  which  prevailed  very  generally  among 
the  Greek  writers  after  the  time  of  Alexander. 
It  was  formed,  with  very  slight  variations,  from 
the  pure  Attic  of  the  age  preceding  its  intro- 
duction. 

Bellentotte*  The  name  given  to  that  dialect 
of  the  (Grecian  language  which  was  used  by  the 
Jewish  writers.  Its  peculiarities  consisted  in 
the  introduction  of  &rei^  words  very  little 
disguised,  but  more  especially  of  Oriental  me- 
taphors and  idioms ;  but  not  at  all  in  the  in- 
flexions of  words,  which  were  the  same  as  in 
the  Hellenic 

Bellentots.  The  Jews  who  from  their 
foreign  birth  or  travel  used  the  Greek  (Hellenic) 
language,  are  distinguished  by  this  name  in 
the  Acts  of  the  AposUes.  The  word  is  derived, 
according  to  a  common  method  of  formation  in 
the  Greek  language,  from  the  verb  kXXwnfim, 
to  neUenise,  or  adopt  the  manners  of  a  C^reek. 
There  were  great  numbers  of  Jews  scattered 
throughout  the  Koman  empire  at  this  period, 
more  especially  in  the  Asiatic  and  East  African 
provinces,  where  the  Greek  was  the  current  lan- 
guage. From  their  long  sojourn  in  foreiffn 
countries  they  were  distinguished  from  the 
Hebraists,  or  native  Jews,  by  the  greater  libe- 
rality of  their  views  with  respect  to  the  nature 
of  the  promises  of  the  Old  Testament.  It  appean 
from  Acts  vi.  1,  that  these  Jews  retainea  the 
distinctive  name  of  Hellenists  after  their  con- 
version to  Christianity,  and  that  there  continued 
to  subsist  some  jealousy  between  them  and  the 
native  Christians. 

BeUn  or  BeUnet  (Goth,  hilms,  Old  None 
hialmr,  G«r.  helm,  Fr.  heaume).  DefenaiTS 
armour  for  the  head.  The  armour  which  par- 
ticularly guarded  the  head  was  known  by  the 
general  denominations  of  headpiece,  casque,  and 
helmet.  Helmets  were  anciently  formed  of 
various  materials,  but  chiefly  of  skins  of  beasts, 
brass,  and  iron.  An  open  helmet  covers  only 
the  head,  ears,  and  neck,  leavine  the  face  un- 
guarded. Some  open  helmets  have  a  bar  or 
bars  from,  the  forehead  to  the  chiii,  to  guard 
against  the  transverse  cut  of  a  broadsword; 
but  it  affords  little  defence  against  the  point 
of  a  lance  or  sword.  A  dose  helmet  entire^ 
covers  the  head,  face,  and  neck ;  having  on  mb 
front  perforations  for  the  admission  of  air,  and 
slits  tnrough  which  the  wearer  may  see  the 
objects  around  him ;  this  part;  which  is  styled 
the  visor  (from  the  French  word  yiser,  to  takt 
sight),  lifU  up  by  means  of  a  pivot  over  eadli 
ear.  Some  nelmets  have  a  bever  (from  the 
Italian  bevere,  to  drink),  which,  when  eloee^ 
covers  the  mouth  and  chin,  and  either  lifts  v^ 
by  refolving  on  the  same  pivots  as  the  visor,  or 
lets  down  by  means  of  two  or  more  pivots  on 
each  side  near  the  jaws.  The  use  of  Uie  bever 
was  to  enable  the  wearer  to  eat  and  drink  more 
commodiously  than  could  be  done  in  a  hehnel 
with  a  visor  only.    The  helmete  of  the  Gieeki 
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■ad  Bomans  were  mostlj  open,  not  nnlike 
iMl-Gapiy  as  Ibfnnerij  worn  bj  our  dragoons. 
Mont&n^on  sajs  he  nerer  saw  an  ancient 
hebnet  with  a  visor  to  raise  or  let  down, 
although  he  is  of  opinion  that  thej  had  those 
eontriTances.  It  seems  as  if  the  Bomans,  at 
IsMt  those  of  which  Pompej's  army  was  com- 
posed at  Pharsalia,  had  open  helmets,  as  Caesar 
dtreeted  his  soldiers  to  strike  them  in  the  face, 
which  order  he  wonld  not  have  given  if  their 
frees  had  been  covered.  The  two  Grecian  hel- 
mets in  the  British  Hifsenm  have  a  kind  of 
eoBtrivaaee  to  oorer  the  nose.  Over  the  top  of 
the  helmet  rose  an  elevated  ridge  called  the 
trui,  representing  lions  or  dragons,  &c,  to 
make  the  warrior  appear  taller  and  more 
tcExible.  For  an  admirable  description  of  the 
hdmets  and  helms  in  use  in  Enrope  at  various 
periods,  fully  illustnted,  see  Hewitt's  Ancient 
Armour  and  Weapons  in  Europe, 

HsLM  (leeiandie,  hialmun,  perhaps  as  being 
the  helvt  or  handle  by  which  the  ship  is 
managed).  The  mechanism  of  the  steerage, 
comprising  three  distinct  portions,  the  rudder, 
the  tOlsr,  and  the  wheel ;  tnough  in  small  craft 
the  last  item  is  oommoinly  wanting.  To  put 
the  helm  a^starioard,  is  to  put  the  tuler  over  to 
the  right  side;  Orport,  to  Uie  left  side ;  up,  to 
the  westiier  side ;  <2ot(m,  to  the  lee  side. 

Salmet  or  BeUnat  ghells«    [Cassis.] 

Mslmtth^fy  (Gr.  fA/uyt,  a  worm, 
and  Xiy^s).  The  natural  histoiy  of  worms. 
[bmnxiKAUA.] 

WfilmsmMu  The  man  who  steers.  A 
good  hfimsman  opposea  in  time  the  tendency 
of  the  ship  to  deviate  from  her  course  by  a 
SBiall  motion,  which  he  relaxes  as  soon  as  the 
cftet  is  felt^  thus  disturbing  her  sailing  as 
litUe  as  possible.  A  bad  helmsman  gives  her 
too  mmok  helm,  and  keeps  her  perpetually 
from  one  side  to  the  other.  The 
therefore,  is  of  the  utmost  conse- 
^[ueneein  diase. 

M<l»pidw  (Gr.  "^koi^,  or  more  properly 
'bulM^).  A  £unily  of  Heteromerous  Coleo- 
pterina,  belonging  to  the  section  Stendytra^ 
and  influiKng  numerous  sub^era  and  species. 
The  tjpieal  genus  Hdopg  is  remarkable  for 
hsnB|  the  anterior  tarsi  of  the  males  dilated. 
Of  this  genus  there  are  four  British  species 
kaovB,  of  iriiidi  the  Eelopa  caraboidea  may  be 
fnad  at  the  roots  and  under  the  bark  of  trees : 
it  ptiaeats  a  lengthened  ovate  form,  a  brown 
;  a  puietiired  sur&ce,  and  dusl^  red  an- 

I  (Gr.  ^Ixdrm),    In  Ancient  History, 

fts  dsfescK  the  Spartans,  consisting  originally, 

ia  the  opinion  of  some,  of  the  Achman  in- 

Wtanta  of  I^seoiria,   who  wero  subdued  by 

1^  of  arms  bj  the  Dorian  invaders.    The 

MM  wa%  it  ii  said,  derived  from  Helos,  a 

l**t  of  Lseonia,   of  which  the  inhabitants 

^■*  thas   reduced   to  senritude.     To    this 

te  v«e  afterwards  added  the  Messenians, 

^  ^Sa  dag  to  tlieir  native  soil  after  its 

"^Mtioa  bj  the  Spmtaiis.    They  wero  em- 

FW  tUisr  a0  doneafcie  slsfea,  cultEvators 
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of  the  land,  or  in  the  public  works;  and 
though  they  do  not  appear  to  have  been 
treated  ordinarily  with  much  severity,  yet  the 
recollection  of  their  former  state  ui^fed  them 
frequently  to  revolt,  while  their  numbers  ron- 
dered  them  so  formidable  to  their  masters  as  to 
drive  the  latter  to  schemes  of  the  most  abomin- 
able treachery  for  their  repression.  (Muller^s 
Hist,  of  the  Dorians;  Wachsmuth,  liist.  Ant. 
of  the  Greeks,  transL  i.  323.) 

Belwer.  A  miner^s  term;  the  handle  of 
a  tooL 

Belvlne.  A  mineral  occurring  in  small 
crystals  at  Schwartcenberg,  in  Saxony;  it  is 
composed  of  the  silicates  of  manganese,  glucina, 
and  iron. 

BelwUiglacoaB  (Helwinsia,  the  only  genus). 
The  characters  of  this  small  natural  family  of 
Ghinyal  diclinous  Exogens  lie  in  their  having 
frsciculate  flowers  and  alternate  stipulate  leaves. 
The  Japanese  use  the  leaves  of  Hetwingia  rusci" 
folia  as  an  esculent. 

Kemelytra  (Gr.  ^^  and  tKvrpw,  a  sheath). 
The  name  ^ven  to  the  superior  wings  or  wing- 
covers  of  Tetrapterous  insects,  when  they  are 
coriaceous  at  the  base  and  membranous  at  the 
extremity ;  as  in  the  order  Hemiptera. 

BemeralopUi  (Gr.  V^jP«^  the  day,  and  4^, 
the  eye).  A  peculiarity  in  the  sight,  in  which 
persons  see  in  broad  dayliffht,  but  not  in  the 
evening:  it  is  said  to  be  enoemic  in  some  parts ' 
of  Europe,  and  of  the  West  Indies.  The 
pupil  is  generally  more  dilated  and  less  sensi- 
ble than  in  healmy  eyes.  It  has  been  relieved 
b^  tonics  and  ^ende  stimulants,  with  the  occa- 
sional application  of  blisters  behind  the  ean. 

Bemerobaptlsts  (Gr.  iiiiipa^  and  3airr({», 
I  baptise).  An  ancient  sect  among  the  Jews,  so 
called  from  washing  themselves  as  a  religious 
solemnity  every  day.  It  is  thought  by  some 
that  the  Christians  of  Saint  John,  or  l&bians, 
descend  from  them. 

Bemeroblana  (Gr.  riiiipa,  and  jS^y,  l\fe). 
A  family  of  Neuropterous  insects,  of  the 
section  called  PUmipennes  by  Latreille;  cha- 
racterised by  having  a  slender  body,  which  is 
greatly  exceeded  in  length  by  the  finely  re- 
ticulated wings.  The  ova  are  deposited  in 
clusters,  attached  each  by  a  long  glutinous 
pedicle  to  the  leaves  of  various  plants ;  and  bv 
some  mycologists  have  been  described  as  fonjn. 
The  lame  of  these  insects  are  remarkable  ror 
their  ravenous  habits ;  and  as  they  feed  chiefly 
on  the  plant-lice  (Aphides),  are  mghly  benefl- 
dal.  They  subsist  on  their  juices,  suck  them  to 
death,  and  with  a  singular  instinct  they  clothe 
themselves  with  the  skins  of  their  victims.  Of 
the  typical  genus  Hemerohius  there  are  fourteen 
known  British  species,  of  which  the  Henuperla, 
Linn.,  is  the  most  beautiful.  It  is  sometimes 
called  the  goiden-eye ;  is  of  a  green  colour ;  the 
wings  transparent,  and  veined  with  green. 

Kemerodroml  (Gr.  4ititp«9p6fMi).  In  the 
ancient  Gh«ek  states,  couriers,  so  called  from 
being  able  to  run  all  day.  The;f  served,  instead 
of  a  system  of  posts,  to  carry  important  news. 
l%ey  were  also  called  Hemerosoopi  (4|Mpo- 
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f-K^oi),  from  being  placed  on  some  height  in 
times  of  danger,  to  observe  anything  important 
that  might  happen,  and  give  information  in  the 
proper  quarter. 

Keml  (G^.  i^/ai-).  A  prefix,  denoting  the 
half  of  anything. 

Bemloimnia  (Gr.  ^tu,  and  Kpatflop,  the  head). 
A  pain  of  one  side  of  the  head :  it  is  often 
intermittent.     [Hbadachb.] 

Bemidesiniis  (Gr.  ^/a,  and  Sc(r/i^r,  a  band). 
The  roots  of  H,  tnatcus  are  employed  in  India 
as  a  substitute  for  Sarsaparilla.  The  genus 
itself  belongs  to  the  AsolepiadoGea. 

KemlffamoQS  (Ghr.  it^  and  ydfjuis,  mar* 
riage).  In  Botany,  a  term  employed  in  speak- 
inff  of  grasses,  when  of  two  florets  in  the  same 
spikelet  one  is  neuter  and  the  other  unisexual, 
whether  male  or  female,  as  in  hchmmum. 

Bemloloffamona  (G^.  iiiu\  ZKos^  entire', 
and  yditos).  A  term  employed  in  sp^Jdng  of 
grasses,  when  in  the  same  spikelet  one  of  two 
florets  is  neuter  and  the  other  hermaphrodite, 
as  in  seTeral  species  of  Panicum, 

Bemlopla  or  Bemlopflia  (Gr.  ^^m,  and 
(b<^^  the  eye).  A  disordered  vision,  in  which 
objects  appear  divided. 

Bemlplnio  Add.  An  acid  obtained  by 
the  oxidation  of  omatdo  acid.    It  is  dibasic. 

Kemlpleffla  (Gr.  ^/mrXiy^fo,  from  irA^o-o-tf, 
/  strike).  Paralysis  of  one  side  of  the 
body. 

Bemlptera  (Gr.  ^fit,  and  imp6v^  a  wing). 
An  order  of  Haustellate  insects,  having  the 
wing-covers  of  a  consistence  intermediate  be- 
tween the  elytra  of  beetles  and  the  ordinary 
membranous  wings.  By  Latreille  the  term  is 
restricted  to  those  insects  the  wing-covers  of 
which  are  coriaceous  at  the  base  and  mem- 
branous at  the  top ;  the  term  Homoptera  being 
applied  to  those  fabrician  Hemiptera  of  which 
the  elytra  are  deflected  and  of  uniform  con- 
sistence throughout. 

When  the  Semiptera  quit  the  egg  they  i>re- 
sent  the  form  of  small  hexapod  larvse,  differing 
but  little  from  the  perfect  insect  save  in  the 
absence  of  wings :  before  these  are  acquired 
the  skin  is  shed  several  times,  during  which 
the  larva  acquires  an  increase  of  general  bulk. 
The  pupa  is  active,  and  is  distinguished  by 
having  the  wings  and  elytra  concealed  in  small 
dorsal  cases:  the  next  moulting  exhibits  the 
perfect  insect  with  the  hemelytra  and  wings 
rally  developed.  The  bed-bug  (Cimex  lectu- 
larius)  and  water-boatman  (Notonecta)  are 
examples  of  the  present  order  of  insects. 

Bemispliere  (Gr.  iiiutr^aipiw).  In  Geo- 
metiy,  the  half  of  a  sphere  cut  off  by  any 
plane  passing  through  the  centre.  In  Astro- 
nomy, it  is  used  to  designate  the  half  of  the 
terrestrial  sphere  divid^  by  the  equator. 
Hemisphere  also  denotes  a  map  or  prcgection 
of  hall  the  terrestrial  or  celestial  sphere  on  a 
plane. 

Beiiiispli0re>«  In  Anatomy,  the  two 
moieties  of  which  the  cerebrum  is  chiefly  com- 
posed :  in  man  and  fnaininalia  they  approach 
the  hemispheric  form;   but  in  most  of  the 
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lower  vertebrata,  .  where  the  cranial  cavity 
afR)rds  more  room  for  the  smaU  brain,  both 
moieties  are  sphericaL 

Bemiatloli  (Gr.  yituffrixuv,  from,  a^txos, 
verse).  In  Poetiy,  half  a  verse.  The  un^ 
finished  verses  in  Virgil's  JEneidy  concerning 
which  it  is  not  known  whether  they  were  pur- 
posely left  in  that  state,  or  are  owing  to  the 
incompleteness  of  the  poem,  are  usuaUy  called 
hemistichs.  The  alexandrine,  or  French  hemi- 
verse,  requires  a  regular  pause  at  the  end  of  the 
first  hemistich. 

Bemitrope  (Gr.  V<f  and  rp^«,  /  turn), 
A  term  applied  by  some  crystallographers  to 
what  are  usually  called  twin  orystaUj  from 
their  being  generally  conceived  to  result  from 
the  cutting  as  it  were,  a  crystal  in  hal^  and 
then  tummg  one  of  the  halves  half  round 
upon  the  oUier.  The  plane  common  to  thfl 
two  portions  of  the  crystal  is  called  the  iwm 
plane.  These  crystals  are  often  distinguished 
by  the  presence  of  notches  or  re-entering 
angles, 

Bemlook.  The  Coniwn  maouaUum  d 
botanists,  a  common  Umbelliferous  plant  of  a 
peculiar  odour,  and  possessed  of  narcotic  powen. 
For  medical  use  the  leaves  should  be  collected 
just  before  the  plant  fik>wers ;  if  intended  tot 
powder,  they  should  be  careMl^  dried  at  a 
temperature  not  exceeding  212^;  if  for  extract, 
the  juice  should  be  squeezed  out  by  moderate 
pressure,  and  evaporated  in  a  water  or  steam 
bath  to  a  proper  consistency.  The  extract  of 
hemlock  is  perhaps  the  best  preparation;  but 
as  its  activity  is  liable  to  vary,  it  should  be 
given  with  caution.  An  average  dose  is  five 
grains.  An  over-dose  produces  giddiness,  wao« 
dering  of  the  mind,  oilated  pupil,  oonTolsive 
motions  of  the  muscles  of  the  fisMce,  and  ti^e 
other  symptoms  of  this  dass  of  poisons.  Hem- 
lock is  a  powerful  sedative,  and  often  service- 
able as  a  substitute  for  or  an  accompaniment  to 
opium.  In  allaying  morbid  irritability  of  the 
system  attended  by  any  local  or  general  excess 
of  vascular  action,  as  in  certain  stages  of 
phthisis,  in  the  coughs  that  are  apt  to  bang 
about  patients  who  have  suffered  from  pulmonic 
infiammation,  in  glandular  tumours  and  un- 
healthy sores,  hendock  is  often  preferable  to 
opium.  It  has  also  been  foimd  useful  in 
chronic  rheumatism,  and  occasionally  in  the 
treatment  of  hooping  cough.  A  poultice  com- 
posed of  a  mixture  of  finely  powdered  fr«di 
hemlock  with  bread  and  water,  or  with  extract 
of  hemlock,  is  applied  to  allay  the  pain  id 
irritable  ulcers  and  cancerous  sores ;  it  is  some- 
times singularly  effectual,  at  others  it  seema 
inert,  and  sometimes  appears  to  increase  irri- 
tation. The  virtues  of  hemlock  reside  in  a 
peculiar  alkaloid,  ConinSf  which  is  represented 
by  the  formula  CgHi^N ;  it  is  obtained  in  the 
form  of  a  volatile  oil-like  body  when  the  leaves 
or  seeds  of  hemlock,  previously  trit^irated  with 
caustic  lime  or  potash,  are  carefully  distilled 
with  water.  Ita  properties  have  been  InTSSti- 
gated  by  Geiger,  and  by  Christison  (BdM. 
PkU.  2^ans.  ISZe).    [GoifiiaL] 
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(Oer.  hanf).  The  fibres  of  the  bark 
cf  tho  QuinabU  satitfa.  It  is  prepaied  for 
qiiwTimg  in  the  same  way  as  flax,  ana  is  made 
into  strands  or  yam  for  ropes,  saildoth,  &c. 
This  plant  is  sapposed  to  be  a  natiye  of  India, 
but  it  has  long  been  naturalised  and  exten- 
BTely  enltiyated  in  Italy,  and  many  other 
ooimtries  of  Europe,  particnlariy  Bossia  and 
Poland,  irfirae  it  forms  an  article  of  primary 
eommercial  importance.  It  is  also  cultivated 
to  a  oonsLderable  extent  in  many  parts  of  Ame- 
ziea.    [GAiorABuJ 

BflBlMUke*  Tne  EjyoscyamusnigeTf&dmgj 
Tudd  herb.  The  expressed  juice  of  the  leaves 
effi^Mxrated  to  the  consistency  of  extract  has  long 
been  used  as  a  sedatiye  or  narcotic  It  has  a 
p*«—W«^''  strong  and  disagreeable  odour,  and  a 
nanmoas  bitterish  taste.  .From  two  to  five 
grains  of  the  extract  of  henbane  are  often  found 
eqinTalent  to  about  one  grain  of  opiumf  and 
iniere  the  latter  disagrees  it  sometimes  produces 
qidet :  in  maay  cases  henbane  and  various  forms 
of  opium  may  be  combined.  Henbane  is  apt 
to  produce  giddiness ;  but  it  does  not  constipate 
the  bowels,  and  has  rather  a  diuretic  tendency. 
{RtosbtamiaJ] 

Wtm^iMffirw  (Gr.  IvScjco,  eleven;  y^yta, 
miaUy,  A  plane  rectilineal  figure  of  eleven 
■dee.  The  area  of  a  refftdar  or  equilateral 
and  eqmangalar  hendecagon  is,  approximately, 
tqpaX  to  9*36564  times  that  of  the  square  ou 
cneof  its  aides. 

SsBdeeasjlUiliio  (Gr.  Ii^f  iro,  and  ot^XAo/S^, 
«  agOmbUy,  A  verse  of  eleven  syllables.  The 
iJan  hendecasyUabic,  of  which  the  principal 
■penmamii  left  to  ns  are  from  the  pen  of  Ca- 
tolfais,  oonsists  of  a  spondee,  dactyl,  and  three 


delicto  me»  pndl«. 

T3ie  Italian  heitnc  verse,  and  those  of  Eng- 
knd  and  Germany,  when  increased  by  the 
of  a  final  short  syllable,  are  iambic 


The  bomae  of  adding  an  eleventh  syllable 
(and  sometimes  also  a  twelfth)  is  more  fre- 
qM&tly  admissible  in  English  dramatic  than 
Teniflcation. 

A  yellow  pigment,  obtained  from 
aUta  or  inermia^  a  plant  of  the  order 
llfUwaeem.  It  is  much  used  throughout  the 
Esst,  for  staining  the  nails  of  the  fingers,  and 
^  manes  and  hoofSs  of  horses. 

Seaotlooii  (Gr.).  In  Ecclesiastical  £[is- 
toy.  The  name  given  to  the  Edict  of  Union, 
imed  a.  9.  482,  by  the  emperor  Zeno,  with  the 
dcsigB  of  ending  the  Monophysite  controversy 
ly  avoidiiig  all  expressions  offensive  to  either 
psitT.  The  soooess  of  the  measure  was  very 
pstiaL  (Hilman's  History  oj  LaHn  Chris- 
timUy,  book  iil  ch.  i.) 
gwiflfllam  The  followers  of  an  Italian 
;  of  the  name  of  Henry,  who  in  the  twelfth 
tzatereed  the  south  of  Fraaee  from 
le  to  Toulouse,  and  met  with  great 
at  all  the  towns  at  which  he  halted, 
lb  i^setfld  tlie  baptiam  of  ia&nts,  and  de- 
HmA  ^AementXr  against  the  vioea  of  the 
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clei^.  At  length  his  followers  were  turned 
against  him  by  the  eloquence  of  St  Bernard, 
and  he  died  in  prison,  into  which  he  had  been 
thrown  by  Eugenius  III.,  in  ike  year  1148. 
(Milman's  Ltitin  Christianity,  book  ix.  ch. 
viii.) 

KenaloviaoeeB  (Henslovia,  the  only  genus). 
A  small  natural  order  confined  to  the  single 
genus  Henslovia,  which  Lindley  places  near  to 
Uydrangeacece ;  their  chief  distinction,  he  ob- 
serves, consisting  in  the  complete  adhesion  of 
the  styles  into  one  undivided  cylinder.  They 
are  tropical  plants  interesting  only  to  botanists. 

Bop  or  Blp.  The  fruit  of  the  Dog  Bose^ 
Rosa  canina.     [Hawthobk.] 

Bepar  (Gr.  ^twap).  This  term,  signifying 
liuer,  was  applied  by  the  old  chemists  to  various 
compounds  of  sulphur  with  the  metals,  having 
a  brown-red  or  liver  colour. 

Bepatalgla  (Gr.  ^ap,  and  tXyos,  pain), 
A  painful  affection  of  the  Uvcr. 

Bepatlo  Air  (Gr.  ^op).  An  obsolete  name 
for  sulphuretted  hydrogen,  or  hydrosulphurie 
acid,  of  modem  chemistry. 

Bepattoee  (Gr.  ^vop,  from  the  form  of  the 
leaves  of  some  of  the  species).  A  natural  order 
or  principal  group  of  flowerless  plants,  growing 
in  damp  shady  places  in  all  temperate  climates ; 
in  some  respects  allied  to  mosses,  and  in  others 
to  lichens.  They  are  of  no  known  importance. 
The  Marchantiacea,  JungermanniacetBs  and  RiC' 
eiacea  belong  to  this  group:  the  first  known  by 
its  valvate  capsides  ^aoed  on  the  undendde  ot 
a  stalked  target-shaped  disc ;  the  second  by  its 
solitary  fruit  splitting  into  four  equal  valves ; 
and  the  third  by  its  valveless  capsules  being 
sunk  in  the  fr^na  or  seated  on  its  surface. 

Bepatlte.  A  mineralogical  name  of  some 
of  the  varieties  of  sulphate  of  baiyta  which 
have  a  liver  colour. 

Bepatitla.  Inflammation  of  the  liver. 
The  acute  or  active  form  is  scarcely  known 
in  England,  it  being  a  disease  almost  peculiai 
to  warm  climates.  It  is  very  prevalent  in  the 
East  Indies.  It  attacks  the  lobules  of  the 
liver  more  particularly,  and  is  characterised 
by  violent  inflammatory  symptoms,  and  abscess 
of  the  orsan  is  by  no  means  an  uncommon 
se(|uel  of  uie  attack.  The  symptoms  are  severe 
pam  over  the  region  of  the  liver  and  about  the 
right  shoulder,  inability  to  lie  on  the  right  side, 
vomiting,  dry  cough,  and  hiccup.  The  treat* 
ment  consists  in  purging  by  neutral  salts,  and 
the  application  of  blisters  and  coimter-irritation 
in  other  forms.  Mercury  is  used  by  some  in 
the  early  stage  of  the  disease,  while  others  of 
equal  experience  condemn  the  practice.  Chronic 
hepatitis  is  common  in  this  country.  The  form 
most  commonly  met  with  produces  after  a  time 
a  deposit  in  tne  or^an,  and  contraction  some- 
times follows.  It  IS  thus  that  the  drunkard's 
Uver,  or  hobnail  liver,  as  it  is  familiarly  called, 
is  produced.  The  treatment  of  this  disease 
consists  in  the  careful  administration  of  al- 
teratives, especially  mild  mercurials,  and  the 
daily  exhibition  of  tonics  and  neutral  salta. 
Jaundice  is  an  occasional,  but  by.  no  meaoa  a 
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necessary  accompaniment  of  hepatitis,  and  this 
remark  applies  to  both  the  acute  and  chronic 
forms. 

Bepbeestas  (Gr.  'H<pai<rros).  This  word, 
denoting  the  youngest  of  the  gods,  became  in 
Greek  mythology  the  name  of  the  god  of  fire, 
who  is  spoken  of  as  a  son  of  Zeus  and  HftrS, 
and  who  is  the  husband,  in  the  liiad^  of  a 
Charis  [Chabttes],  and,  in  the  Odyaacy^  of 
Aphrodite.  The  Latins  identified  him  with  their 
god  VuLCAK.  (Cox,  Aryan  Mythology,  ii.  194.) 

Beptacon  (Gr.  kirrdyttvos).  In  Geometry, 
a  plane  figure  of  seven  sides.  The  area  of  a 
ragfular  heptagon  is  equal  to  the  square  of  one 
of  its  sides  multiplied  into  the  constant  number 
3'6339124. 

Beptaffonal  Bombers.  Figurate  num- 
bers of  the  second  order  and  fifth  class. 
[FioiTBATB  NincBBBs] ;  they  are  formed  by  the 
successiye  addition  of  the  terms  of  the  arith- 
metical series  1,  6,  11,  16,  &c.  whose  common 
difference  is  5.  Thus  the  first  four  heptagonal 
nambers  are  1,  7,  18,  34,  and  the  n*^  is 

\(5n-i). 

Beptandrons  (Gr.  km-i,  and  &njp).  In 
Botany,  a  flower  having  seven  stamens. 

Bepterobj  (Ghr.  hni,  and  &PX">  I  govern). 
In  English  Histoiy,  the  division  of  England 
into  seven  Anglo-Saxon  kingdoms,  which  are  re- 
presented in  most  of  our  histories  to  have  existed 
at  the  same  time  with  and  independently  of  each 
other.  The  seven  kingdoms  in  question,  accord- 
ing to  the  common  divisions,  were  Kent,  Sussex, 
'Wessex,  Essex,  East  Anglia,  Mercia,  Northum- 
berland. But  in  point  of  fact  there  was  no 
period  of  histoiy  when  these  seven  kingdoms 
existed  together ;  and,  in  the  constant  fluctuations 
of  conquest,  fresh  subdivisions  and  unions  of 
territory  were  continually  made  by  the  fortune 
of  war.  The  sovereign  who  succeeded  in  ob- 
taining a  temporary  supremacy  over  his  neigh- 
bour kings  generally  assumed  the  title  of  Bret- 
walda,  or  ruer  of  the  Britons,  of  whom  JSlle  or 
Ella,  king  of  Wessex,  was  the  first ;  but  it  was 
afterwards  borne  by  kings  both  of  Kent,  East 
Anglia,  and  Northumbria.  [Brbtwaxda.]  In 
617,  Edwin,  king  of  the  latter  district,  appears 
to  have  acquired  a  temporary  sovereignty  over 
the  whole  of  England,  which  was  also  gained  by 
his  nephew  Oswald  in  634 ;  but  after  the  brother 
of  the  latter  king,  Oswio,  no  Anglo-Saxon  mon- 
arch assumed  the  title  of  Bretwalda.  After  the 
•death  of  the  latter,  Mercia  rose  in  the  scale ; 
and  its  king,  Ofb,  ruled  nearly  the  whole  of  the 
Anslo-Saxon  territories  in  the  last  half  of  the 
ei^th  centui^.  After  his  death  Egbert,  king 
of  the  West  Saxons,  raised  his  power  on  the 
ruins  of  that  of  Mercia ;  and  having  subdued 
and  rendered  tributazy  the  other  kingdoms 
then  subsisting,  he  be(»me,  about  830,  master 
of  the  whole  An^o-Saxon  realm,  and  is  reckoned 
as  the  eighth  Sretwalda  or  ruler  of  Britain. 
With  his  reign  the  heptarchy  is  usually  con- 
sidered to  have  ended.  (Palgrave's  History  of 
England;  Txanei^ a  Anglo-Saxons.) 
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i  Beptyl.  A  hydrocarbon  ■•  Ct  HxB,  consti- 
tuting the  radicle  of  heptylic  or  cmanthylie 
alcohol,  a  compound  obtained  from  fusel  oiL 
Heptyl  has  not  been  isolated. 

Bera  or  Ver^  (^I'O*  ^^  word,  signifying 
literally  a  mistress,  reapp?ars  apparently  in  the 
German  herr,  lord.  In  Greek  mytholo^,  the 
name  was  confined  to  the  daughter  of  ^t>nofl 
and  Khea,  and  the  wife  of  Zeus,  whose  name  in 
the  .£olic  dialect,  "E^^os,  is  only  a  masculine 
form  of  "HlM,  In  the  Homeric  poems  she  is 
strictly  subject  to  her  husband:  the  idea  of 
H6r6  as  queen  of  heaven  is  of  later  date.  In 
Latin  mythology,  Juno  takes  the  place  of  H^rd. 
[Juno.] 

Beraoleonites.  An  early  sect  of  heretics 
belonging  to  the  Gnostics,  so  called  f^m 
Heracleon,  whose  tenets  they  embraced. 

Beraolea  (Gr.  'HpaicX^s).  In  Mythology,  the 
Greek  Heracles  is  represented  as  the  son  of  Zeus 
and  Alcmene,  and  as  belonging  to  the  race  of 
Perseus.  By  the  counsels  of  Hera  (Juno),  his 
birth  was  subsequent  to  that  of  Eurystheus, 
whom  consequently  he  had  to  serve  during  all 
hia  life.  Hence  the  first  idea  attached  to  him 
is  that  of  a  mighty  being  toiling  for  a  mean 
and  worthless  master.  But  the  characters 
under  which  he  appears,  range  from  the  heroic 
to  the  comic,  and  even  ludicrous  type.  To  the 
former  belong  the  beautiful  &ble  of  the 
Sophist  Prodicus  on  the  '  Choice  of  Heracles,' 
given  in  Xenophon's  Memorabilia  of  Socrates, 
The  burlesque  side  of  his  character  is  exhi- 
bited in  the  Alcestis  of  Euripides.  The  Latin 
god  Hercules  was  at  first  only  a  god  of  boun- 
daries, but  was  afterwards  confiued  with  the 
Greek  Heracles.  For  the  origin  of  the  varioua 
myths  respecting  Heracles,  see  Max  Miilkr, 
Comparative  Mythology ;  Cox,  Gods  and  Heroea ; 
Br^fd,  Hereule  et  Cacus. 

Beraolenm  (Gr.  'HpcUXfior).  A  genus  of 
large-growing  Umbellifers,  of  so  rapid  a  growth 
as  to  be  useful  for  fodder,  and  of  so  noble  an 
aspect  as  to  rank  amongst  the  finest  of  plants 
for  ornamenting  the  rougher  parts  of  a  garden 
shrubbery  or  rockery.  The  flower-umbels  are 
magnificent.  The  species  have  sweet  and  rather 
aromatic  properties.  The  most  remarkable  is 
H.  giganteum,  which  grows  ten  or  twelve  feet 
high,  and  bears  umbels  more  than  a  foot 
across. 

Beraolldee.  A  general  designation  for  the 
descendants  of  Hercules,  who,  after  the  death 
of  that  hero,  are  said  to  have  been  expelled 
from  the  Peloponnesus  by  Eurystheus,  king  of 
Mycenae.  The  return  of  the  Heraclidse,  whidi 
is  placed  about  140  years  after  their  expulsion, 
has  been  thought  to  mark  the  transition  from 
the  heroic  or  fabidous  ages  to  the  period  of 
authentic  history. 

Berald  (Gr.  n4pv{)*  ^^  officer  of  arms, 
possessed  of  important  functions.  The  ancient 
heralds  («c^pvK€s  among  the  Greeks,  fedides 
among  the  Romans)  were  privileged  persons, 
sacred  by  superstition  as  well  as  by  the  law 
of  nations.  Modem  heralds,  besides  their  em- 
ployment on  messagef  between  states  and  in 
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of  public  negotiation  (in  which  capacity  I  Heniy  IV.  In  1528,  a  regular  commission  waa 


their  servioee  are  grown  into  disuse,  or  become 
maely  subosdinateX  acquired  a  new  character 
from  the  preTalence  of  hereditary  devices  on 
eoats-of-arma  eariy  in  the  middle  ages.  The 
mnhiplicitj  of  these  inventions  rendered  it 
necesBazy  that  there  should  be  certain  persons 
about  a  conrt  skilled  in  intezpreting  or  in 
Uasimkig  them  according  to  the  rules  of 
the  imaginary  science  to  which  these  fanciful 
creations  ware  snlgected.  [HattALPBY.]  It 
became  also  necessary  that  they  should  nave 
a  perfect  knowledge  of  the  hereditary  arms, 
eniigna  armorial,  Mdges  of  honour,  &c  belong- 
ing to  each  £unily,  in  order  that  they  might 
eonstitnte  an  anthority  to  which  appeal  might 
be  had  in  the  disputes  which  frequently  arose 
respecting  the  rights  of  individuals  to  these 
honourable  distinctions.  Hence  the  heralds 
became,  in  modem  European  coxmtries,  the 
depositaries  of  much  of  the  genealogical  science 
which  is  conversant  in  the  pedigrees  of  noble 
or  gentle  families.  They  have  also  important 
parts  to  fulfil  on  occasions  of  public  solemnity, 
psseants,  installations,  nuptialB,  funerals,  &c 

Edwaid  m.  was  the  first  English  sovereign 
who  created  two  heraldic  kings-at-anns  (Surroy 
and  Norroy),  whose  office  was  exercised  south 
and  north  of  Trent  respectively.    Richard  II. 
gave  the  earl-marshal  power  to  preside  in  a 
court  of  chivaby,  assisted  by  the  heralds.    But 
the  first  heraldic  collegiate  chapter  was  held  at 
the  siege  of  Rouen,  in  1420.   The  kings-at-arms 
were  fixed  at  threes  their  present  number,  by 
Henry  VIIL    Edward  YL  fixed  the  establish- 
ment of  heralds  on  the  site  of  the  building 
which  they  at  present  occupv  in  the  city  of 
London.    The  present  Heralds'   Coll^  (by 
which  name  the  kings-at-arms,  heral(&,  and 
pusmvants  are  incorporated)  consists  of:    1. 
Throe  kings-at-arms — Qarter,  Clarendeux,  and 
Korroy ;  of  whom  the  first  holds  the  highest 
rank.  His  duties  are  chiefiy  to  grant  supporters 
to  azTsnge  funerals,  and  present  the  Order  of  the 
Garter  to  foreign  princes.     2.  The  heralds  are 
six  in  number ;  styled  Windsor,  Chester,  Lan- 
caster, Somerset,  Vork,  and  Richmond:  they, 
with    the  kings-at-arms,  form  the  coUegiate 
chapter.     3.  The  four  pursuivants  (Portcullis, 
Bo<^;e  Dragon,  Blue  Mantle,  andPorte  Croix)  are 
junior  offi^rs,  or  probationers,  who  afterwards 
sneoeed  to  the  higher  offices.    The  duties  of  the 
Offlicezs  of  the  H^alds'  College  are  various,  and 
their  powers  have  been  considerable,  although 
enztaued  by  modem  indifference  to  the  purity 
of  their  ancient  science.   They  keep  the  records 
of  the  arms,  crests,  and  cognisances  of  every 
gentleman,  L  e.  person  entitled  to  bear  them  ; 
and  they  have  considerable  authority  for  the 
purpose  of  preventing  parties  from  bearing  arms 
to  whidi  they  have  no  right.  Their  title  to  con- 
fer arms,  or  rather  to  assign  coats-of-arms  to 
pcnons  applying  for  permission  to  bear  them, 
It  still  generally  zeoogmsed.   Heraldic  visita- 
tions of  counties,  with  a  view  to  collect  infor- 
■tttioD  on  the  subject  of  genealogies  and  coat- 

mwnr,  were  held  as  early  as  the  reign   of 
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granted  for  the  whole  kingdom ;  and  visitations 
were  held  at  intervals  of  twenty  or  thirty  years 
from  that  time  to  the  beginning  of  the  last 
century.  (Noble*s  Hiatary  of  the  College  of 
Arma,  1805.) 

Beraldry.  The  science  of  conventional 
distinctions  impressed  on  shields,  banners,  and 
other  military  accoutrements.  Heraldry  has 
been  divided  into  personal  and  national  The 
first  of  these  treats  of  bearings  belonging  to 
individuals,  either  in  their  own  or  in  hereditary 
right  Devices  adopted  by  champions  in  the 
field,  and  borne  on  their  shields  or  on  their 
banners,  are  of  very  high  antiquity.  The 
sculptures  on  the  shields  of  Achilles  and  Her- 
cules, in  Homer  and  Hesiod,  are  rather  orna- 
mental than  heraldic.  But  in  the  drama  of 
The  Seven  Chitfs  against  Thebes,  by  ^schylus, 
we  find  the  cognisances  of  these  renowned 
leaders  distinctly  blazoned,  as  worn  by  them 
on  their  shields,  in  the  same  fashion  with 
those  of  the  knights  in  the  middle  ages.  The 
Romans  do  not  seem  to  have  had  any  cus- 
tomary devices  for  individuals  resembling  our 
armonal  insignia,  with  the  exception  of  their 
distinctive  crowns  for  particular  services.  The 
jus  imaginum^  or  riffht  of  possessmg  small  sta- 
tues of  distinguished  individuals  of  the  family, 
seems  to  have  been  their  only  extemal  here- 
ditary distinction.  Early  in  the  middle  ages, 
however,  we  find  abundant  notice  of  cognisances 
borne  by  individuals.  These  were  more  espe- 
cially used  in  tournaments,  where  the  knights, 
being  dad  in  complete  armour,  were  unknown 
to  the  roectators,  except  bv  their  banner  or 
shield  [^lazonbt]  ;  and  proDably  it  was  in  the 
lists  of  the  tournament  that  the  fanciful  science 
of  heraldry  first  found  its  subject-matter.  This 
science  appears  to  be  a  compound  of  inventions 
collected  from  very  different  quarters.  The 
East,  the  land  of  allegory  and  symbol,  seems 
to  have  contributed  many  of  its  most  singular 
devices.  Its  ordinaries,  colours,  metals,  and 
gems,  are  said  to  be  derived  from  Germany ; 
and  German  heraldry  appears  to  be  a  national 
science,  from  the  circumstance  that  its  terms  of 
art  are  nearly  all  of  native  origin.  But  the 
Normans  and  French  undoubtedlv  cultivated  it 
with  the  greatest  success,  and  reduced  it  to  its 
present  systematic  form.  Our  English  terms  of 
neraldry  are,  as  is  well  known,  derived  entirely 
from,  the  French  language,  although  not  wholly 
from  France ;  as  some  additions  were  made  to 
the  science  by  the  Norman-English.  Hereditary 
coat-armour,  it  is  said,  cannot  be  traced  with 
certainty  to  an  earlier  period  than  the  thirteenth 
century;  but  it  seems  that,  in  the  reign  of 
Henry  III.,  the  vocabulary  of  heraldry  was 
nearly  as  fhll  and  definite  as  at  the  present 
day.  National  heraldry,  or  the  adopttion  of  dis- 
tinctive emblems  by  civil  communities,  is  &r 
more  ancient  than  personal  Badges,  we  know, 
were  borne  on  the  standards  of  ancient  na- 
tions :  an  eagle  was  the  device  of  Persia  and  of 
Rome,  an  owl  of  Athens,  &c. ;  and  Turkey  and 
Persia,  where  personal  heraldry  is  unknown. 
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HERALDRY 

powoBB  at  this  day  natiomil  ensigns  of  correct 
neraldic  diarseter. 

Anns  are  ssid,  in  the  heraldic  science,  to  be 
ti  dominion  or  pretension  (national) ;  arms  of 
eommonitj,  belonging  to  episcopal  sees,  cities, 
eoiporations;  arms  of  patronage,  to  goTernors 
of  pnmnces,  &c. ;  arms  of  concession,  or  aog- 
mentations  of  honoor,  granted  by  sovereigns  to 
indindoals,  which  in  the  next  generation  become 
hensditszy ;  arms  of  family,  or  hereditary  arms ; 
arms  of  uliance,  showing  the  nnion  of  families 
and  relations  of  indrridnals  (marked  by  varions 
derices  termed  differences,  &c)  [Biffbbbnce]  ; 
arms  of  snooession,,  which  accompany  the  pos- 
session of  certain  estates  or  lordships;  and, 
ifaialiy,  arms  of  assumption,  taken  np  by  indi- 
Tiduals  from  caprice  or  vanity,  which,  although 
common  enough  in  the  present  day,  are  borne 
in  Tiolation  of  all  heraldic  laws ;  or,  arms  taken 
up  with  the  permission  of  the  sovereign,  throngh 
his  principal  herald  (in  England,  king-at-arms). 
Armorial  bearings  were  diiefly  displayed,  in 
the  times  of  chivalry,  on  the  shield  or  escut- 
cheon. They  were  also  borne  on  the  pennon, 
or  banner ;  on  sword-hilts,  as  eariy  as  jlj}.  1250 ; 

£XFIJLNAT1027   OF  THB  PLATB. 

L  LitUM, 
I.  Hoxixontal  or  stnlght.  2.  Angled.  S.  Bovilled. 
4.  EactxtdlL  5.  Nowy  or  FiBochd.  6.  Arched  or  en- 
wched.  T.  Doable  atchod.  8.  WAvy  or  nnd6e.  9.  In- 
TBoted.  10.  Bnnrralled.  11.  Battled-embattledorore- 
neUfe.  12.  Battled-«nibattled.  ]8.NebQly.  14.  Potent. 
U.  Indented.  IS.  Daaoctt6e.  17.  Dove-taUed.  18.  Ur- 
19.  Bayonnte  or  radiant. 


n.  BmhU  of  the  Eieuteheon,  Colours,  and  f\irt, 
M.  BKatdbeon,  pointB  of.    21.  Or.    22.  Argent.    23. 
Onki.    24.  Aznrc.    75.  Sable.    26.  Tert.   27.  Pnrpnre. 
38.  Tenne.    29.  Sanguine.    80.  Ermine.    31.  Ermines. 
82.  Xnniitoia.    83.  Pean.    84.  Yair.    35.  Tarry  cuppy. 

m.  Difftrtnca  or  FUialions, 
88.  (Plrst  ton)  Label  of  three  points.    37.  (Second) 
Cnaemt,    88.  (Third)  Mnllet.    39.  (Foarth)  Martlet. 
40.  (Fifth)  Annulet.    41.  (Ozth)  Flenr-de-lys. 

rV.  Ordinaries,  d:c. 
42.  Chief.  43.  Pale  (between  two  annulets).  44.  Pallet. 
4^  Party  per  pale.  48.  Border.  47.  Bars.  48.  Fees. 
48.  Bend.  50.  Bend  sinister.  51.  Border.  52.  Chevron. 
58.  doaa.  54.  Ctom  of  Bt.  John  of  Jerusalem  or  Malta. 
85.  CnMi  patonoe.  56.  Gross  moline.  57.  C^ross  of  St. 
Anirew.  58.  Crosses  homett^e.  59.  Ooss  moline  in 
sattkr.  80.  CTroesbottonte  or  trefoil.  61.  CTroflscross- 
!■(,  fltehle.  62.  Cross  flory.  63.  Cross  masde.  64. 
fildi6e.    65.  Loaenge,  fleury. 


Y.  MiseOloMeoMS  Bearings. 
C6.  LioB,  statant  guardant.  67.  Passant.  68.  Psasailt 
gnardant.  69.  Rampant.  70.  Bampant  guardant.  71. 
Bampant  rqni'iuxlant.  72.  Sejant.  73.  (5onchant.  74. 
8uc  at  gase.  75.  Stag's  head  caboshed.  76.  Tiger, 
hoaime.  77.  Dragon.  78.  Oriffin.  79.  Dragon's  head 
craMt  80.  Wirem.  81.  Eagle  di(q)laTed,  with  two 
heads.  82.  Boar's  head  erased.  88.  Water-bongets. 
84.  Snake,  bowed-de-bruiaed.  85.  ()natrefoil.  86.  Tre- 
foils. 87.  Ftenr-de-lya.  88.  Clarion  or  rest.  89. 
MaUets. 

YL  Crotcnt,  Coronets,  dx. 
90.  (^rawn  of  England.    91.  C!oronct  of  the  Prince  of 
Waioi.   92.  Coronet  of  a  dnkc.    93.  Marquis.    94.  Earl. 
K>.  Vlfoount.    96.  Baron.    97.  Mitre  of  a  biflhop.    98. 
Eastern  or   antiqne   coronet.      99.  Ccle»tial   crown.  I 
108.  Ctovn  of  Edward  I.    101.  Mortier,  or  cap  of  state. 
14X  CJhapeaa,  or  cap  of  maintenance.    103.  (Drown  of  i 
fnutse.    104.  Cardinal's  hat.    105.  Crown  triple,  or^ 
tianoftbepope. 

ITbe  prlodpal  of  these  bcnldio  terms  will  be  found  | 
"Thjiwi  uDfW  their  screraiarticles  in  the  Dictionary. 
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on  the  mantle  or  snrcoat  (hence  the  phrase 
coat-of-arms) ;  and,  in  modem  times,  on  car- 
riages or  articles  of  furniture.  The  science  of 
heraldry,  united  as  it  is  with  that  of  family 
genealogy,  was  for  centuries  one  of  the  most 
faTourite  literary  pursuits  (if  it  can  be  termed 
snch)  among  the  higher  ranks  of  the  community. 
It  has  been  enriched  with  much  legendary 
knowledge,  and  dirersified  with  many  fanciful 
antiquarian  theories.  It  is  entitled  to  respect^ 
not  merely  on  account  of  its  intimate  connection 
with  historical  knowledge,  but  also  on  account 
of  the  refinement  and  curious  Tariety  of  the 
learning  itself;  which,  grounded  on  merely 
imaginaiy  principles,  has  been  wrought  into  a 
system  of  the  minutest  accuracy.  The  best 
known  English  work  on  heraldry  is  that  of 
Gwillim.  The  Encyclopadia  Heraldica  of  Beny 
contains  many  modern  additions.  See  also 
Edmonson's  Complete  Body  of  Heraldry,  1780 ; 
Dallaway's  Inquiries^  1783;  and  the  article 
*  Heraldry  *  in  the  Encycloptsdia  Metropolitana, 
with  the  various  authorities,  EngUsh  and 
foreign,  there  referred  to. 

Berbaoeona  (Lat  herba).  A  term  used 
in  Botany,  in  describing  the  texture  of  bodies, 
denoting  their  being  green  and  cellular,  as  the 
tissue  of  membranous  leaves.  It  is  also  applied 
to  such  perennial  plants  as  lose  their  stems 
annually,  while  their  roots  remain  permanent 
in  the  ground. 

Berbarla.  Collections  of  dried  plants,  such 
as  the  old  botanists  called  Horti  Bicei  or  dry 
gardens.  K  well  prepared,  they  are  nearly  as 
useful  to  the  botanist  as  fresh  plants ;  but  it  is 
necessary  to  have  some  practical  skill  to  be 
able  to  employ  them  advantageously.  The 
largest  public  herbaria  are  those  of  the  Museum 
at  Paris,  the  Imperial  collection  of  Vienna,  the 
Royal  collection  of  Berlin,  that  of  the  Itoyal 
Gardens,  Kew,  and  that  of  the  late  Sir  Joseph 
Banks,  now  in  the  British  Museum.  The  her- 
barium, though  an  imattractive  part  of  public 
museums,  is  very  important  for  many  purposes 
of  science. 

Beroulea  (Lat. ).  In  A  stronomy,  one  of  the 
old  constellations  in  the  northern  hemisphere. 

Hbrottles.    In  Mythology.     [Heracles.] 

Berdeiite  (so  csMeA  from  Herder,  who 
discovered  it).  A  mineral  found  in  crystals 
embedded  in  Fluor  at  Ehrenfriedensdorf,  in 
Saxony. 

Beredltamenta  (Lat.  haeres,  an  heir).  In 
Law,  all  things  which  pass  to  the  heir,  being 
either  corporeal  (land,  with  those  adjuncts 
which  legally  are  comprised  within  that  de- 
signation), or  incorporeal,  which  are  things 
collateral  to  land,  or  issuing  out  of  it,  and 
are  enumerated  in  Blackstone's  Commentaries, 
under  the  heads  'Advowsons,  Tithes,  Commons, 
Ways,  Offices,  Dignities,  Fmuchises.Corodies  or 
Pensions,  Annuities,  and  Rents.' 

Bereajr  (from  tlie  Greek  o7p«<riy,  dioice, 
which  classical  writers  apply  to  the  sects  of  phi- 
losophers). This  word  is  now  confined  to  a  theo- 
logical sense,  and  is  deiinod  by  Roman  Catholic 
authorities  to  be  the  voluntary  assumption  and 
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cbsiinate  maintainiag  of  error  iu  matters  of 
Ikith.  They  hold  all  error  to  be  Toluntary 
where  the  party  knowingly  deviates  from  the 
judgment  of  the  church.  The  Protestants  do 
not  for  the  most  part  profess  to  have  any  certain 
standard  by  which  men  may  judge  whether 
their  fellow  men  be  heretical.  The  statute 
1  £liz.,  directing  the  mode  of  procedure  against 
heretics,  declares  that  no  matter  or  cause  shall 
he  adjudged  heresy  'but  only  such  as  here- 
tofore has  been  adjudged  to  be  heresy  by  the 
authority  of  the  canonical  Scriptures,  or  by  some 
of  the  first  four  general  councils,  or  by  any 
other  general  council  wherein  the  same  was 
declared  heresy  by  the  express  and  plain  words 
of  the  same  canonical  Scriptures,  or  such  as 
hereafter  shall  be  judged  or  determined  to  be 
heresy  by  the  High  Court  of  Parliament,  with 
the  assent  of  the  clergy  in  their  convocation.' 

Por  the  connection  of  theories  of  heresy  with 
the  practice  of  persecution,  see  Lecky,  History 
of  the  Rise  and  Influence  of  Rationcdiem  in 
Europe, 

Beretoob  (Ger.  herzog).  The  Anglo-Saxon 
name  for  the  persons  who  were  elected  by  the 
folkmote  or  full  assembly  of  the  people  to  lead 
the  armies  of  the  kingdom. 

Beriot.  In  Law,  originally  a  tribute  given 
to  the  lord  of  the  manor  on  occasion  of  his 
engaging  in  a  war  (here  or  heer  geld).  In 
English  law  a  heriot  is  a  customary  service, 
due  for  the  most  part  on  copyhold  tenures,  and 
termed  heriot  custofn,  being  usually  the  best 
beast^  whether  horse,  ox,  or  cow,  that  the 
tenant  dies  possessed  of;  this  is  due  nnd  pay- 
able to  the  lord  of  the  manor.  Some  henots, 
however,  are  due  on  r?8ervation  in  a  grant 
or  lease  of  land;  such  are  termed  heriot 
service.  In  heriot  custom  the  lord  may  seize 
the  specific  article  whicii  he  seeks  to  recover; 
for  heriot  service  he  may  either  seize  or  distrain 
generally  on  the  goods  of  the  tenant  on  the 
mnd. 

Beiisflon  (Fr.).  In  Fortification,  a  beam 
armed  with  iron  spikes,  and  used  as  a  barrier 
to  block  up  a  passage. 

Beritable  Blfftata.  In  Scottish  Law, 
comprehend  in  general  rights  to  land  and 
things  connected  with  land  which  pass  to 
the  heir ;  the  distinction  being  in  most  prac- 
tical respects  identical  with  that  of  English 
law  between  realty  and  personalty.  Heritable 
jurisdictions  were  grants  of  criminal  jurisdic- 
tion bestowed  on  great  families  by  the  crown. 
They  were  abolished  after  the  rebellion  of  1745 
by  the  Act  20  Geo.  II.  c.  43. 

BermeB  (Gr.  'Epfiai),  In  Grecian  Antiqui- 
ties, small  figures  or  busts  of  Hermes  fixed  on 
quadrangular  pedestals  on  the  side  and  at  the 
crossing  of  roads.  The  mutilation  of  the 
Hermse  at  Athens  just  before  the  departure  of 
the  Sicilian  expedition  le<l  to  the  desertion  of 
the  Athenians  by  Alcibiades.  (Thucydides 
vi.  28,  61  &C.) 

Bermapbrodlte  (Gr.  *Eptiaipp6iiT0Sf  the 
mythical  son  of  Hermes  and  Aphrodit^).  An 
oi^gamted  body,  in  which  there  if  either  a 
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real  or  apparent  combination  of  the  charae* 
teristics  of  the  two  sexes.  The  first  is  the 
trttSf  the  second  the  spurious  hermaphrodite. 
Hermaphrodites  are  also  natural  or  preterm 
natural. 

The  animals  in  which  the  organs  of  the  two 
sexes  are  naturally  combined  in  the  same  indi- 
vidual are  confined  to  the  invertebrate  division, 
and  are  most  common  in  the  Molluscous  and 
Radiate  classes.  If  the  term  hermaphrodits 
may  be  applied  to  those  species  which  pro- 
pagate without  the  concourse  of  the  sexes,  but 
in  which  no  male  organ  can  be  detected,  as 
well  as  to  those  in  which  both  male  and  female 
organs  are  present  in  the  same  body,  then  there 
may  be  distinguished  three  kind!s  of  herma- 
phroditism. 

First,  The  Oryptandrous,  in  which  the 
female  or  productive  organs  are  alone  de- 
veloped.— &. ;  The  cystic  Entozoa,  the  hydro- 
static Acalephes,  some  Polypes,  and  Sponges. 

Second,  The  Hcautandrous,  in  which  the 
male  organs  are  developed,  but  so  disposed  as 
to  fecundate  the  ova  of  the  same  individual. — 
Ex. :  The  Cirripeds,  the  Rotifers,  the  trematode 
and  cestoid  Entozoa,  and  some  Acephala,  as 
the  Cyclas. 

Third,  The  AUotriandrous^  in  which  the 
male  organs  are  so  disposed  as  not  to  fecundate 
the  ova  of  the  same  body,  but  where  the  con- 
course of  two  individuals  is  required,  notwith- 
standing the  coexistence  in  each  of  the  orsans 
of  the  two  sexes. — Ex. :  The  gastropodous 
Molluscs,  with  the  exception  of  the  Pectini- 
branchiute  order,  and  class  Annellida, 

All  the  otbsr  invertebrates,  as  the  Cephalo- 
poda and  pcctinibranchiate  Gastropods,  most  of 
the  acephalous  Molluscs,  the  insects,  Arachni- 
dans  and  Crustaceans,  the  Epizoa  and  the 
nematoid  EAtozoa,  the  Echinoderms  and 
Medusae,  are,  like  the  vertebrate  classes, 
dioecious,  or  composed  of  male  and  female 
individutds. 

The  unnatural  hermaphrodites  may  be  divided 
into  those  in  which  the  parts  peculiar  to  the 
two  sexes  are  blended  together  in  dififerent  pro- 
portions, and  the  whole  body  participates  of  a 
neutral  character,  tending  towards  the  male 
and  female  as  the  respective  organs  predo- 
minate ;  and  into  those  in  which  the  male  and 
female  organs  occupy  respectively  separate 
halves  of  the  body,  and  impress  on  each 
lateral  moiety  the  characteristics  of  the  sex. 

This  latter  and  verv  singular  kind  of  her- 
maphroditism has  hitherto  been  found  only 
in  insects  and  Crustaceans.  In  the  extracts 
from  the  Minute  Book  of  the  Liniuean  Society, 
printed  in  the  fourteenth  volume  of  their 
Transactions^  it  is  stated  that  Alexander 
Madeay,  Esq.,  Sec  L.S.,  exhibited  a  curious 
specimen,  showing  that  two  Papiliones  referred 
to  distinct  families  by  Fabricius  are  in  reality 
the  male  and  female  of  the  same  species. 
This  specimen  presented  the  forms  and  colours 
of  both  sexes,  divided  by  a  longitudinal  line 
on  the  body;  the  right  wings  and  side  of  the 
body  being  as  in  the  male  {Papilio  Mycaon, 
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Mnr.X  mnd  the  left  as  in  the  female  (Papilio 
LaodoeuM,  Fabr.). 

In  Loudon's  Magatine  of  Natural  History 
(toL  ir.  p.  434),  an  experienced  entomologist, 
2Cr.  J.  O.  Westwood,  has  nven  descriptions  and 
tlgoxes,  not  only  of  dimidiate  hermaphrodites 
(the  example  is  the  Bombyxpenii),  but  also  of 
quartered  nennaphrodites.  The  latter  singular 
condition  is  exemplified  in  a  specimen  of  the 
Bombyx  castrensU^  in  which  the  right  wing, 
left  antenna,  and  left  side  of  the  abdomen  are 
male;  the  left  wing,  right  antenna,  and  right 
side  of  the  abdomen  are  female :  and  again  in 
a  specimen  of  stap-beetle  (Lucanus  cervu*),  in 
which  the  left  jaw  and  right  elytrum  are 
masculine^  and  the  right  jaw  and  left  elytrum 
feminine. 

In  most  dimidiate  hermaphrodites  the  left 
side  is  masculine  ;  but  an  example  of  the  con- 
traiy  has  been  obeerred  in  Sphinx  poptiii.  It 
is  to  be  regretted  that  the  condition  of  the 
internal  organs  of  generation  cannot  be  ascer- 
tained in  the  above  singular  examples;  but 
this  deficiency  is  in  some  degree  supplied  by 
the  results  of  Dr.  NicholPs  dissection  of  an 
hennaphrodite  lobster  {Phil,  Trans,  xxxvi.  p. 
290),  in  which  a  testis  was  found  on  that  side 
of  the  body  which  exhibited  externally  the 
male  characteristics,  and  an  ovarium  on  the 
opposite  side. 

Hkbxaphboditb.  In  Botany,  when  a  flower 
contains  both  stamens  and  pistils.  Herma- 
phroditism ia  the  rule,  and  a  separation  of 
sexes  the  exertion,  in  the  structure  of  flowers. 

XermM  (Gr.).    In  Greek  Mythology,  the 

mesMnger    df  the   gods.      In    the    Homeric 

hymn,  which  gives  the  myth  of  Hermes  in 

its    most    beautiftil   form,  he  is  the  son  of 

Zeos  and  Maia,  who  before  he  is  a  day  old 

Ibnns  a  lyre  out  of  a  tortoise-shell,  and  steals 

the  cattle  of  Phmbus.    The  enmity  caused  by 

this  theft  between  the  two  gods  is  appeased  by 

th«  intervention  of  2^us;  and  Hermes,  who 

grres  to  Phoebus  the  power  of  drawing  sweet 

■nisie  from,  his  harp,  receives  in  return  the  gift 

oi  wisdom,  and  the  o£Sce  of  guiding  the  souls  of 

the  dead  to  their  shadowy  kingdom.     In  the 

mind  of  the  Homeric  hymncgmpher,  Hermes 

Mppean  manifestly  as  the  embodiment  of  air  in 

motion ;  as  he  rises  from  his  cradle,  his  breath 

is  soft   as  a  summer  breeze;    but  when  he 

-exerts  his  strength,  the  branches  of  the  forest, 

mbbed  against  each  other,  burst  into  flame ; 

and  hence  he  is  known,  like  Prometheus,  as  the 

grrer  of  fire.     In  the  Vedas,  the  name  occurs 

in  the  form  SaramA,  which  is   one  of  the 

epithets  of  the  Dawn  as  it  comes  forth  with  the 

fresh  morning  breeze.   The  C^ek  mind  fastened 

.^parently  on  the  ides  of  the  breeze,  and  dwelt 

on  it  almost  to  the  exclusion  of  the  idea  of 

morning.    The    name   SaramA   is    identified 

with  that  of  Helen ;  between  whom  and  Hermes 

a  mythical  connection  is  thus  established.    For 

SB  examination  of  the  myths  of  Hermes,  see 

Hix  ICSIler,   Leettars  on  Lanffuage^  second 

MM,  p.  402  &e. ;  Cos,  TaUs  of  ^Thebes  and 

ilfBf^  Introdiiction,  p.  45  &c.    [Msbcxjbt.] 
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Beimetio  Art.  The  imaginary  art  or 
science  of  alchemy ;  so  termed  from  Hermes 
Trismegistus,  a  personage  of  questionable 
reality,  looked  up  to  by  the  alchemists  as  the 
founder  of  their  ai't.  Some  spurious  works 
bearing  his  name  are  still  extant     [Alchemt.] 

Hermetlo  Seal.  When  a  vessel  or  tube  is 
perfectly  closed  by  fusing  its  mouth  or  extremity, 
It  is  said  to  be  hermetically  sealed. 

Bcm&its  or  Bremltea  (Gr.  Iprtifil-rns). 
Persons  who,  in  the  early  ages  of  Christianity, 
secluded  themselves  from  the  world  for  devo- 
tional purposes,  in  solitary  and  desert  places 
(ipirifx6s\  whence  their  name.     [Monachism.] 

Bem&odaotyla  (perhaps  named  from  Her- 
mus,  a  river  in  Asia  Minor,  and  dactylus,  a  date: 
or  from  *Ep/iijf,  and  ^dKruKos,  finger \  i.e.  tha 
fingers  of  Hermes).  This  term  has  long  been  ap- 
plied to  a  species  of  colchicum  tuber,  probably 
that  of  the  Colchicum  illyricum:  it  is  irregularly 
heart-shaped,  and  has  a  furrow  upon  one  side, 
not  unlike  the  tuber  of  the  Colchicum  atttumnale, 
now  much  used  in  the  cure  of  gout :  it  is  im- 
ported from  Turkey,  and  was  formerly  esteemed 
as  a  cathartic  Some  of  the  old  writers  who 
are  fond  of  the  doctrine  of  signatures,  compare 
the  shape  of  the  hermodactyl  to  that  of  a  gouty 
finger,  and  have  recommended  its  efficacy  in 
thut  disease. 

BemandiacesB  (Hemandia,  one  of  the 
genera).  A  small  natural  group  of  arborescent 
Exogens  of  the  Daphnol  alliance,  inhabiting 
the  Indian  Archipelago  and  Guinea.  They  are 
very  near  Ihymelacett,  with  which  Lindley  asso- 
ciates them,  differing  only  in  their  fibrous  drupa- 
ceous fruit,  lobed  cotyledons,  and  involucre. 
The  leaves,  stem,  &c.  are  slightly  purgative. 
The  roots  of  Hernandia  sonora  are  antidotes  to 
the  Macassar  poison,  and  its  juice  is  a  depilatory, 
while  the  wood  of  H.  guiancnsis  makes  a  good 
sort  of  tinder. 

Bemia  (Lat.).  A  rupture.  The  term  is 
generally  applied  to  a  tumour  arising  from  a 
protrusion  of  part  of  the  intestines  or  omentum 
into  a  sac  composed  of  peritoneum  :  the  groin, 
or  upper  and  fore  part  of  the  thigh,  below 
Poupart's  ligament,  are  common  situations. 
Other  viscera  may  also  occasionally  form  hernial 
tumours.  When  the  condition  of  the  accident 
is  such  that  the  parts  cannot  be  reduced  or 
returned  into  the  abdominal  cavity,  the  herm'a 
is  said  to  be  incarcerated  or  strangulated.  In 
the  latter  case  the  passage  through  tne  intestines 
is  interrupted ;  there  is  sickness  and  con- 
stipation ;  and  infiammation,  and  even  mortifi* 
cation  of  the  part  ensue,  unless  by  an  operation 
the  cause  of  the  stricture  is  removed  and  the 
gut  returned.  What  is  termed  congenital  hem  ia 
IS  the  protrusion  of  a  portion  of  intestine  along 
with  the  testicle  in  its  descent  through  the 
abdominal  ring  into  the  scrotum.  Where  a 
rapture  exists  in  early  infancy,  it  is  com- 
monly referable  to  this  cause.  The  surgical 
history  of  ruptures  is  a  vezy  complicated  and 
extensive,  but  highly  important  subject :  it 
has  been  ably  illustrated  hj  several  eminent 
practitioners. 
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Bero  (6r.  ^p«fs).  This  word  belongs  pouibly 
tp  the  same  root  with  the  Latin  herus,  the 
German  herr,  and  may  be  compared  with  the 
Greek  Hera.  In  the  Homeric  poems,  it  occurs 
as  a  title  of  honour,  not  only  for  those  who 
were  employed  as  leaders  or  fighting  men  in 
war  (the  Danaans  and  Achsans  being  collec- 
tively called  heroes)^  but  even  for  heralds  and 
minstrels,  and  for  the  unwarlike  Phseacians. 
(Od.  vii.  44.)  In  the  Hesiodic  Theogonyt  the 
heroes  are  represented  as  a  race  of  men  inter- 
posed between  the  brazen  and  the  iron  age 
[Aob],  who  fought  at  the  sieges  of  Troy  and 
Thebes.  The  exaltation  of  this  race,  which 
even  in  the  Uiad  (xii.  23)  is  styled  a  race  of 
demigods,  was  completed  before  the  time  of 
Pindar,  who  makes  them  a  race  between  gods 
and  men.  As  so  used,  the  term  denoted  espe- 
cially those  who  wem  sprung  from  the  union  of 
a  divine  with  a  mortal  being ;  as  Perseus  from 
that  of  2^u8  with  DanaS,  and  Achilles  from 
that  of  Thetis  with  Peleus.  But  in  the  later 
historical  writers,  the  heroes  are  commonly 
inferior  local  deities,  as  for  instance  the  epony- 
mous heroes  of  the  Attic  tribes.  Their  chupels, 
termed  'Hp^o,  although  supported  by  the  state, 
were  always  distinct  from  the  temples  of  the 
national  gods. 

Bero's  Fonntatn.    [Fountain  of  Hebo.] 

Berodians.  A  sect  existing  among  the 
Jews  at  the  period  of  our  Saviour's  preaching. 
(Matthew  xvi. ;  Mark  viii.  15.)  Much  doubt 
exists  as  to  their  history  and  tenets ;  some 
commentators,  both  ancient  and  modem,  imagine 
that  they  were  fanatics,  who  regarded  Herod 
the  Great  as  the  Messiah ;  others,  that  they 
were  a  mere  political  party,  attached  to  the 
family  of  Herod ;  while  a  third  opinion  (Bergier, 
Diciionnairede  Tkhlogie)  is,  that  they  supported 
some  innovations  attempted  by  Herod  in  the 
religious  observances  of  the  country  by  the 
partiajl  introduction  of  Psjgan  usages.  (Milman's 
Uiatory  of  Christianity,  i.  811.) 

Beroio  Verse.  The  verse  appropriated  to 
epic  or  heroic  poetry :  in  Greek  and  Latin,  the 
hexameter.  In  English,  Italian,  and  German,  the 
iambic  of  ten  syllables,  either  with  or  without 
the  additional  short  syllable.  In  French,  the 
iambic  of  twelve  syllables.  [Epic;  Hexameter.] 

Berpes  (Gr.).  A  disease  of  the  skin  con- 
sisting in  the  eruption  of  small  aggregated 
vesicles.  Several  varieties  of  herpes  are  men- 
tioned by  systematic  writers  on  skin  diseases. 
A  common  form  is  feimiliarly  known  as  shingles. 
In  this,  which  though  not  a  dangei^us  is  a  very 
troublesome  disease,  patches  of  herpetic  vesicles 
extend  either  quite  around  or  half  around  the 
body  near  the  waist.  The  treatment  of  herpes 
in  its  several  forms  consists  merely  in  correcting 
the  state  of  the  secretions  by  alteratives  and 
aperients. 

Berpeatefl  (Gr.  Ipinjor^s,  a  ereepfr),  A  geniu 
of  Viverrine  Camivoraf  comprising  the  various 
species  of  Ichneumon.  These  animals  are  cele- 
brated for  the  instinct  which  Ksempfer  attributes 
to  them  of  destroying  serpents,  and  caring 
themselves  from  their  venomous  bitas  by  rubbing 
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themselves  on  the  plant  named  Ophwrhisa 
Mungos.  The  legends  recorded  by  Herodotus 
of  the  connection  between  the  ichneunon  and 
the  crocodile  are  well  known.  The  genus  is 
confined  to  the  Old  World. 

Berpetoloffj*  (Gbr.  ipirrr6y,  a  repHle,  and 
?i^t).  The  braacb  of  loological  science 
wluch  specially  treats  of  the  class  SeptiUa, 
This  class  of  animals  is  characterised  by  having 
a  heart  so  constructed  as  to  transmit  to  the 
lungs  a  part  only  of  the  circulating  mass  of 
blooi  which  it  receives  fix)m  the  systenni 
veins,  the  remainder  being  sent  again  to  the 
body  without  having  been  purified  in  the 
lungs.  There  thus  results  a  less  amount  of 
reaction  of  oxygen  upon  the  blood  than  takes 
place  in  Mammalia,  and  consequently  a  lower 
grade  of  animal  he^it,  and  an  inferior  activity 
of  muscular  contraction ;  but,  as  the  proportion 
of  venous  blood  transmitted  by  the  heart  to 
the  general  svstem  varies  in  different  reptiles 
with  the  various  modifications  of  the  hearty 
there  is  a  corresponding  difference  in  the  mani- 
festation of  their  vital  phenomena. 

As  reptiles  are  thus  exempt  fh>m  the  office 
of  preserving  the  temperature  of  a  circulating 
fluid  many  degrees  warmer  than  that  of  the 
external  atmosphere,  they  have  no  need  ot 
teguments  adapted  to  retain  heat;  and  are 
accordingly  naked,  or  covered  with  scales  or 
hard  bony  plates.  Their  brain  is  very^  small, 
and  without  the  great  commissures.  The  lungs 
serve  more  or  less  as  reservoirs  as  well  as  de- 
composers of  the  atmospheric  air;  and  thus 
with  a  certain  degree  of  independence  of  the 
general  circulation,  the  reptiles  are  enabled  to 
remain  much  longer  under  water  than  either 
birds  or  mammalia.  Some  species  indeed  have, 
in  addition  to  their  lungs,  gills  for  breathing 
water,  either  during  their  immature  state,  or 
throughout  life,  and  thus  are  truly  amphibioufli 
With  a  cold  blood,  low  respiration,  low  sensa- 
tion, and  sluggish  habits,  is  associated  an  extra- 
ordinary power  of  endurance  under  abstinence 
or  against  bodily  ii\jury. 

Beptiles  are  either  oviparous,  or  ovovivi- 
parous :  they  do  not  incubate.  They  present 
a  great  variety  of  forms,  and  constitute  alto- 
gether a  much  less  natural  group  than  either 
birds  or  mammals.  Tlie  character  which  Cuvier 
has  assigned  to  the  Kepiilia  would  not  seem  to 
distinguish  them  from  certain  fishes  with  highly 
developed  air-bladders,  without  the  addition^ 
statement  that  the  organ  of  smell  in  the  class 
Reptilia  is  situated  in  a  canal  communicating 
both  with  the  cavity  of  the  mouth  and  the  ex- 
ternal surface. 

Cuvier,  after  Brongniart,  divides  the  reptiles 
into  four  orders,  viz. : — 

The  CA^^f'a  (tortoises  and  turtles);  of  which 
the  heart  has  two  auricles,  and  the  body  is 
supported  on  four  legs,  and  enclosed  between 
two  plates  or  shields  formed  by  the  ribs  and 
sternum. 

The  Sauria  (lizards  and  crocodiles) ;  of  which 
the  heart  has  two  auricles,  and  the  body,  sup- 
ported on  four  legs,  is  covered  with  scales. 
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The  Ophidia  (ilow-wonns  and  serpents) ;  of 
vhidi  the  heart  has  two  amides,  and  the  body 
is  withont  legs. 

The  Bat^aekia  (from,  toada,  newts,  &c.) ;  of 
wluch  the  heart  has  oat  one  auricle,  and  the 
body  is  naked,  and  supported  on  four,  or  in  a 
few  eases  two,  legs,  moet  of  these  pass,  as  they 
adranoe  to  matorit;^,  from  the  condition  of  a 
iish  breathing  by  giUs  to  that  of  a  qnadraped 
breathing  by  lungs.  Som^  however,  never  lose 
their  mils. 

Soda  are  the  characters  assigned  by  Cuvier 
(m  1829)  to  his  pnmaiy  diTisions  of  the  dass 
Siptilia,  but  they  are  not  a  true  expression  of 
the  oigamsation  of  the  groups  so  distinguished. 
The  Sdrachia,  for  example,  have  since  been 
prcfved  to  hare  two  auricles,  although  not  so 
distinct  externally  as  the  other  reptiles.  Some 
of  Curiex's  Sauria,  again,  have  two  distinct 
Tentrides ;  whilst  the  rest  have  but  one,  like 
&e  CJkeUmia  and  Oj^kidia,  The  crocodiles, 
allisators.  and  ghamals  are  the  higher  or- 
gania^d  Sauria  here  referred  to ;  and  since  they 
differ  also  from  the  Laeertine  Sauria  in  having 
a  simple  undivided  tongue  and  intromittent 
Qorgan,  and  a  well-marked  modification  of  the 
tegumentary  system,  they  deserve  to  rank  as  a 
distinct  or^r,  at  the  head  of  the  class  ReptUia, 
Tins  order  has  been  termed  by  Merrem  Lori- 
cata;  for  the  sldn,  in  &ct,  instead  of  beinff 
covered  by  imbricated  scales,  is  strengthened 
and  protected  by  several  rows  of  flattened  and 
geoflnlly  elliptical  bones,  developed  between 
the  cotide  and  true  skin,  and  often  supporting 
a  longitudinal  crest ;  these  bones  or  scutae  are 
situated  chiefly  along  the  back  part  of  the  neck, 
body,  andfaiL 

AiDo^er  order  of  Reptilia  is  dearly  indicated 
by  Uie  remains  of  several  large  or  even  gigantic 
q)eeie8  now  extinct^  in  which  the  extremities 
were  modifled  to  serve  as  fins  on  the  plan  of 
the  paddles  of  the  Cetacem.  These  reptues  are 
ddefly  referable  to  the  genera  Ichthyosaurus 
and  PluioBaurusi  ther  were  marine,  and  of 
predaoeous  habits,  and  constitute  the  orders 
Ichtkyvpterffgia  and  Sauropterygia, 

The  Chdonia  form  a  third  and  very  natural 
order. 

Thoee  Saurians  of  Cuvier  which  have  a 
heart  composed  of  a  single  ventricle  and  two 
aorides,  a  bifid  tongue  and  double  intromittent 
org^n,  as  well  as  a  scaly  and  generally  imbri- 
cated covering,  form  a  fourth  order  of  reptiles, 
to  which  the  term  Squamata  has  been  given. 

The  Ophidia  of  Cuvier  constitute  the  fifth 
order  of  reptiles.  Some  naturalists  have  pro- 
posed to  unite  the  serpents  with  the  lizards  in 
the  same  order,  on  account  of  the  gradual 
transition  traceable  in  different  genera  from 
one  to  the  other  group ;  but  Sie  class  of 
leptDes,  by  parity  of  reasoning,  ought  to  be 
■hedged  in  tnat  of  fishes ;  and  the  naturalists 
who  fcvaur  the  Uradiog  of  the  tetrapodal  with 
the  ^)odal  reptiles  seem^to  forget  that  an  order 
a  a  conTentaonal  division,  a  group  of  con- 
^niicoce,  and  not  an  entity  circum  scribed  by 
wtnc;    To  sepnrate  the  Bairaehia  as  a  dis- 
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tinct  class  from  the  Reptilia,  seems  to  be  an 
error  in  the  opposite  extreme.  The  viviparous 
four-footed  salamander,  breathing  air  by  mem- 
branous lungs,  and  circulating  blood  by  a  bi- 
auricular heart»  is  thus  placed  in  a  distinct  dass 
from  the  four-footedlizard,  without  any  essential 
difference  in  the  pulmonary  or  sanguiferous 
systems  to  warrant  the  separation;  the  only 
differences  that  can  be  urged  for  such  a  step 
are  a  modification  of  the  tegumentary  covering, 
and  a  greater  developement  and  latercontinuanoe 
of  the  temporaiy  branchial  apparatus,  of  which 
traces  are  met  with  in  the  embryos  of  all  the 
air-breathing  Vertebrata;  and  a  modification 
of  the  reproductive  system.  The  naked  integu- 
ment; tne  presence  of  external  gills  in  the 
young  state ;  the  almost  simultaneous  fecunda- 
tion, sometimes  without  in^mission,  of  nume- 
rous ova — may  be  grounds  for  regarding  the 
Ratrachia  and  Amphibia  as  a  subclass,  or  a. 
group  somewhat  higher  than  an  order;  but 
seem  not  to  warrant  their  separation  from  the- 
scaled  reptiles  as  a  distinct  dass,  as  a  grouiK 
equivalent  amonff  Vertebrata  to  that  of  birds 
or  mammals.  For  the  subdivisions  of  the- 
aboTe  orders,  see  Loricata;  Enaliosaxtbia  ; 
Chblonia;  Sqt7akata;  Ophidia;  Batrachia;. 
and  also  Amphibia. 

The  orders  of  reptiles  Ganocephakt,  Anonuh- 
dontia,  PterosauriOy  Theeodontia,  Dinosauria^ 
and  Labyrinthodontia  are  only  found  in  a  foisil> 
state. 

Berpeton  (Gr.  a  reptile),  A  genus  of  ser- 
pents, allied  to  B)ryx\  and  characterised  hr 
two  soft  prominences  coTered  with  scales  whi^ 
are  appended  to  the  muzzle.  Botanists  hare  a 
herpeton  which  is  a  section  of  Viola, 

BerpoUiode  (a  word  coined  from  the  6br, 
lpir«,  /  wind  along ;  w6\os^  an  axis ;  and  Mi^ 
a  road).  •  A  plane  transcendental  curve,  em* 
ployed  first  by  Poinsot  in  his  graphic  repre- 
sentation of  the  motion  of  a  body  around  a 
fixed  point  [Rotation.]  It  is  the  locus  of 
the  point  of  contact  with  a  fixed  plane  of  an 
ellipsoid  movable  around  its  fixed  centre.  The 
ellipsoidal  locus  of  the  points  of  contact  is> 
calfed  the  Polhodb  [see  the  term],  a  curve- 
which  has  obviously  two  maxima  and  two- 
niinima.  radii  vectores  proceeding  from  the 
fixed  centre  0.'  Let  us  call  them  0  A,  0  A'  and 
OB,  OB'  respectivdy,  and  let  OP  be  the  per- 
pendicular on  the  fixed  plane  of  the  curve.  If 
we  remember  that  the  polhode  must  be  sym- 
metrical with  respect  to  the  two  rectangular 
planes  AOA'  and  BOB',  and  consequently 
that  its  arcs  AB,  BA^  A'B',  B'A  are  equal 
and  similar,  it  will  be  evident  that  the  he^)ol- 
hode  must  undulate  symmetrically  between 
two  concentric  circles  described  around  P  as 

centre,    with    the    radii    VOA«-OP«    and 

-v^OB»— OP"  respectively,  which  cirdes  it 
will  touch  alternately  at  equidistant  pointr 
<r,  6,  a*,  y,  &c  The  herpolhode  is,  in  general, 
an  undoaed  curve ;  should  the  angle  aP6,  how- 
ever, be  commensurable  with  a  right  angle,  it 
will  be  dosed.    When  the  distance  0  P  from  the 
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fixed  point  to  the  fixed  plane  becomes  equal  to 
the  mean  semi-axis  of  the  ellipsoid,  the  polhode 
becomes  an  ellipse  having  the  mean  axis  for 
minor  axis,  so  that  OF^OB^b,  The  circle 
6,  l/f  lf\  &C.,  now  degenerates  to  a  pointy  "which 
the  herpolhode,  now  a  spiral,  approaches  sjm- 
me^caUy,  its  polar  equation  being 

where  h  is  the  mean  axis  of  the  ellipsoid,  and 

lib  =  */0  A*  —  6*.  When  the  ellipsoid  is  one  of 
revolution,  the  herpolhode,  like  the  polhode, 
becomes  a  circle.  The  herpolhode  is  fully 
investigated  in  Poinsot's  classic  Theorie  NoU' 
vdle  de  la  Botaiion  dea  CorpSt  Paris  1852. 

BeirlniT  (Ger.  heer,  an  army^  in  refer- 
ence to  the  great  numbers  in  which  the  fishes 
so  called  appear,  at  stated  seasons,  along  our 
coasts^  This  name  is  commonly  applied  to 
two  distinct  but  closely  allied  species  of  the 
genus  dupea^  Linnaeus :  to  the  one  Mr.  Yarrell 
restricts  the  name  dupea  Harenffua ;  the  other 
is  denominated  Clupea  LeachU,  in  commemora- 
tion of  the  excellent  naturalist  who  first  appears 
to  have  been  aware  that  our  coast  produced 
a  second  species  of  herring. 

The  genus  Clupea  is  so  nearliy*  allied  to  the 
genus  Sdjno  that  they  are  both  included  in  the 
same  natural  family,  under  the  nam^  of  ffale- 
eoidSf  by  M.  Agassiz;  the  principal  external 
difference  consists  in  the  absence  of  the  small 
adipose  dorsal  fin  in  the  Clupea,  But  in  the 
dnpeoids,  as  in  the  salmon  tribe,  the  upper 
maxillary  as  well  as  the  intermaxillaiy  bones 
enter  into  the  formation  of  the  mouth,  and  are 
both  armed  with  teeth;  the  body  is  alwavs 
covered  with  numerous  scales;  and,  in  the 
greater  number  of  the  herring  tribe,  there  is  an 
air-bladder,  and  the  duodenum  is  complicated 
with  many  caca^  or  pyloric  appendages. 

The  annual  migration  of  the  herring  is  not, 
as  has  been  described,  from  one  latitude  to 
another,  but  simply  from  a  deeper  to  a  shal- 
lower part  of  the  ocean.  The  common  species, 
impelled  by  the  stimulus  of  the  increasing 
burden  of  milt  or  roe,  quits  the  deeper  re- 
cesses of  the  ocean,  where  it  has  passed  the 
winter  and  spring  months,  and  approaches  the 
shallower  water  near  the  coasts,  where  the  ova 
may  be  deposited,  and  impregnated  with  the 
requisite  amount  of  heat,  light,  and  oxygen  for 
their  developement. 

The  common  herring  visits  different  parts  of 
our  coast  in  autumn,  generally  earlier  on  the 
southern  than  on  the  northern  localities,  and 
deposits  its  ova  and  spawn  towards  the  end  of 
October.  In  this  state  the  fish  are  termed 
akotten  herring,  and  they  retire  from  the  shore 
into  deep  water. 

Leach  s  herring  has  .a  different  season  of 
sexual  migration.  'It  is  found,'  says  Mr. 
Yarrell,  *  heavy  with  roe  at  the  end  of  January, 
i^ch  it  do3S  not  deposit  till  the  middle  of 
February.  Its  length  is  not  more  than  seven 
inches  and  a  hal^  and  its  depth  near  two 
inches.' 

During  the  long  period  in  which  the  herring 

120 


HfiRTILV 

stays  in  deep  water,  the  shoals  occasionally 
\  travel  so  &r  as  to  appear  at  the  next  season  of 
oviposition  at  a  different  part  of  the  coast  from 
that  where  they  were  previously  abundant. 
Hence  the  herrmg  has  been  described  as  a 
most  capricious  fish;  and  it  is  truly  said,  'that 
there  is  scarcely  a  fishing  station  round  the 
British  Islands  that  has  not  experienced  in  the 
visits  of  this  fish  the  greatest  variations,  both 
as  to  time  and  quantity,  without  any  account- 
able reason.' 

Herrings  are  taken  in  drift  nets,  and  during 
the  night  The  stretching  of  the  nets  in  the 
daytime  is  forbidden,  as  it  is  supposed  that  the 
practice  would  alarm  and  drive  away  the  shoal. 
The  darkest  nights,  and  a  breeze  that  rufiles  the 
surface  of  the  water,  are  the  circumstances 
which  most  favour  the  capture  of  the  herring. 

Berrinirboiie.  The  name  given  to  strutting 
placed  between  thin  joists,  consisting  of  pieces 
of  small  scantling  that  go  from  the  top  of  one 
to  the  bottom  of  another  joist,  and  respectively 
otherwise ;  it  is  introdueeid  for  the  purpose  of 
increasing  the  lateral  stifibess  of  the  joists. 
The  same  term  is  also  applied  to  paving,  or 
bricks,  laid  contrariwise  m>m  the  same  meet- 
ing line,  either  horizontal  or  vertical 

Beimlrat  (Ger.  the  Lord^s  guard).  An 
establishment  in  Upper  Lusatia,  comprising,  it 
is  said,  at  present  120  houses,  with  1,500  in- 
habitants, and  founded  by  a  few  Moravians 
about  the  year  1722,  under  the  patronage  of 
Count  Zinzendorf.  The  principles  of  the 
society  thus  formed  are  seclusion  from  the 
world,  the  ei^oymcnt  of  a  contemplative  life, 
and  the  possession  of  all  goods  in  common. 
Its  members  are  bound  together,  under  the 
title  of  Moravian  Brethren,  by  strict  laws  and 
observances.  Accusations  have  been  thrown 
out  against  them  of  indulging,  in  their  re- 
tirement, in  many  licentious  practices ;  but  it 
is  certain  that  their  industiy  supplies  mamy  of 
the  markets  of  Germany  with  various  useful 
and  ornamental  articles  of  handiwork;  that 
their  zeal  has  prompted  them  to  establish 
af&liated  societies  in  many  parts  of  Europe 
and  America;  and  that  in  religious  matters 
they  are  neither  extravagant  themselves,  nor 
intolerant  of  others. 

Beraobel.    [UBAmTs.! 

Beraebelllte.  A  hydrous  silicate  of  alu- 
mina, soda  and  potash,  found  in  colourless  hexa- 
gonal crystals,  at  Pelagonia  and  Ad  Beale  in 
Sicily.   Named  in  honour  of  Sir  J.  F.  HerscheL 

Barae*  Beralllon  (Fr.).  In  Fortification, 
a  lattice  or  portcullis  armed  with  spikes,  used 
to  dose  a  gateway. 

Bartt&a  (sometimes  written  Aertha,  Aortha, 
and  Eorthe).  In  Mythology,  the  name  of  a 
chief  divinity  of  the  andent  German  aod  Scan- 
dinavian nations.  She  was  worshipped  under  a 
variety  of  names,  of  which  the  chief  were  ana- 
logous to  those  of  Terra,  Rhea,  Cybele,  and 
Ops,  among  the  Greeks  and  Romans.  Long 
b^CKre  the  Christian  era  the  knowledge  of 
Hertha  appears  to  have  been  extended  over  a 
great  portion  of  Northern  Europe ;  for^Tadtufl 
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iOerwi,  zL)  roeaks  of  the  wonderM  unanimity 
wludi  tribes  tnat  had  no  other  feature  in  comraon 
displayed  in  wonhipping  this  goddess,  whom 
he  designates  Herthusj,  or  Moiho'  Earth.  Her 
chief  sanctuary  was  situated,  according  to  the 
same  writer,  in  a  sacred  grove  in  an  island  of 
the  ocean,  i^ch,  by  some  writen^  has  been 
snpposed  to  be  BIga,  and  by  others  Zetland  or 
Heligoland;  bat  no  modem  researches  have 
t>een  able  aocvately  to  fix  its  locality.  Much 
cnrioos  infoimation  npon  this  subject  is  to  be 
foond  in  Orimm*s  De^Utehe  Mytkohfie,  chap.  x. 

HeaperUu  A  genns  of  batterflies,  now  the 
type  of  a  family,  including  sereral  subgenera,  to 
some  of  which  belong  the  British  species,  eight 
or  ten  in  number. 

Ke»pwld—  (Ghr.  from  lewcpos,  the  etfeniw). 
In  Greek  Mythology,  the  guardians  of  the  golden 
apples  giren  to  I^u  (Juno)  on  the  day  of  her 
mamage.  The  legends  about  them  vary  inde- 
finitely in  detail,  some  making  them  four,  others 
seven  in  number,  some  speaking  of  them  as 
children  of  Night  or  Erebus,  some  of  Atlas, 
some  of  Hem)ems,  some  of  Zeus,  &c.  Their 
abode  was  held  to  be  a  garden  in  the  western 
part  of  Africa,  where  the  dragon  Ladon  helped 
them  to  watch  the  sacred  fruit 

BesperldlB.  A  bitter  white  crystalline 
substance  obtained  from  the  soft  spongy  part  of 
ofsnge  and  lemon  rind.  It  has  also  been  called 
Aurantin. 

Hesperldlmn.  In  Botany,  a  many-celled, 
few-seeded,  sup<Aior,  indehiscent  fruit,  covered 
by  a  spongy  separable  rind;  the  cells  easily  se- 
parable from  each  other,  and  containing  a  mass 
of  pulp,  in  which  the  seeds  are  embedded — px- 
am|de^  the  oritoge. 

ir>— law.  The  Hessian  of  a  quantic  is  best 
defined  as  the  Jaoobian  of  the  system  of  first 
derived  functions  of  that  quantic.  [Jaoobian.] 
The  name  Hessian  was  proposed  by  Sylvester 
{Pka,  Trans,  1853)  in  honour  of  Hesse,  the 
discoverer  of  the  function.  The  Hessian  of  the 
tfmary  qnantic  u  is 
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In  general  we  may  say  that  the  Hessian  of 
an  m-aiy  fi-ie  is  a  symmetrical  fbnctional 
drtenninant  of  the  m^  order  whose  constituents 
are  the  several  second  derived  functions  of  the 
given  qnantic  It  is  always  a  covariant  of  the 
quantic  of  the  m^  order  in  the  coefficients,  and 
of  the  m  (it~2)*^  in  the  variables ;  it  is,  in  fact, 
the  diieriininant  of  the  second  emanant 

tf  tkeqaaatic,  this  emanant  being  regarded  as  a 
^Mrie  in  whidi  the  original  facient8jr,y,jr. . . 
«•  Rguded  as  constants.    [DiscBiicxNAirr  and 
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In  geometnr,  the  Hessian  of  a  ternary  quantifr 
when  equated  to  zero,  represents  the  important 
curve,  known  also  as  the  Hessian  of  that  which 
is  represented  by  equating  to  zero  the  quantio 
itself.  The  Hessian  of  any  curve  of  the  n*** 
order  is  a  curve  of  the  3(n— 2)**  order,  which 
not  only  passes  through  all  the  double  points  of 
the  original,  but  has  itself  double  points  which 
coincide  with  the  latter. 

Now  the  second  emanant  represents  the  polar 
quadric  of  any  point  with  respect  to  the  given 
curve,  so  that  from  what  precedes  the  Hessian 
may  be  regarded  as  the  locus  of  all  points  whose 
polar  quadrics  br(>ak  up  into  pairs  of  right  lines, 
whence  it  follows  that  the  Hessian  also  passes 
through  the  points  of  inflexion  of  the  original 
curve.     (Salmon's  Higher  Plane  Curves.) 

It  is  scarcely  necessary  to  observe  that  the 
Hessian  of  a  ternary  quadric  no  longer  repre- 
sents a  curve ;  it  is  simply  the  discriminant  of 
the  quadric,  and,  equated  to  zero,  expresses  the 
condition  under  which  the  quadric  in  question 
will  break  up  into  a  pair  of  right  lines. 

The  Hessian  of  a  quaternary  n-ic,  equated  to 
zero,  represents  a  surface  of  the  4  (n  —  2)**  order, 
which  is  called  the  Hessian  of  the  surface  re- 
presented by  equating  the  quantic  to  zero.  The 
relation  of  the  Hessian  to  the  original  surface 
is  also  very  important  It  passes  through  the 
double,  as  well  as  through  the  parabolic  points 
of  the  latter.  [Iin>iCATRix.]  Every  point  of 
a  developable  surface  being  parabolic,  its  Hes- 
sian consists  of  the  sur&ce  itself  together  with 
a  second  one  of  the  order  3n  — 8,  to  which  the 
name  Pro-Hessian  has  been  given.  The  pro« 
perties  of  the  Hessian  are  examined  at  some 
length  in  Salmon's  An,  Geom,  of  Three  Dtjnen- 
sionSi  to  which  work  the  reader  must  be  referred 
for  farther  information  on  this  subject. 

Bestla.    [Vesta.] 

Besycliaats  (Gr.  ^o^flumff,  from  ^avxia, 
qviei).  In  Ecclesiastical  Histonr,  a  singular 
class  of  fanatics,  who  were  established  in  the 
fifteenth  century  in  some  of  the  Greek  monas- 
teries of  Mount  Athos.  These  Quietists  pre- 
tended to  have  attained  a  perfect  interior  life  of 
devotional  repose  by  intense  contemplation.  One 
of  their  maxims,  apparently  derive^l  from  some 
of  the  strange  practices  of  the  Indian  ascetics, 
directs  the  disciple  to  'raise  his  spirit  above  all 
vain  and  transient  things,  repose  his  head  on 
his  breast,  and  turn  his  eyes  with  his  whole 
power  of  meditation  upon  his  naveL'  Hence 
these  visionaries  derived  the  nickname  of 
'O|i^aA^X0(  (Cantacuzenus  ii.  38),  or  Umbili- 
carii :  they  were  also  termed  Thaborites,  from 
their  notion  respecting  a  dirine  light  inhabiting 
the  heart  of  the  devotee.  (Gibbon's  Roman 
Empire^  ch.  Ixiii. ;  Waddington's  History  of  the 
Church,  chap,  xxri.) 

Betierla  (Gbr.  Iratptia,  from  h-aipoSf  a  com* 
panion).  This  word  is  frequently  used  by 
classical  writers  to  signify  an  association  oSf 
any  kind;  thus  the  fraternities  of  the  early 
Chnstians  are  called  Het-serisB.  In  modem 
times  two  celebrated  associations  among  the 
modem     Greeks    have    assumed    the    name* 
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The  first  was  the  Hetseria  of  the  Fhilomvsoi, 
or  Friends  of  the  Muses ;  a  society  formed  for 
the  piirposes  of  edocation,  founded  (it  is  said) 
by  Capodistrias,  about  1814:  it  established 
schools  at  Athens  and  elsewhere^  and  numbered 
at  one  time  80,000  associates.  It  was  dissolved 
in  1821 ;  but  renewed  in  1824,  when  Athens 
was  in  the  hands  of  the  Ghreeks.  The  more 
famous  political  fletseria  owes  its  foundation 
to  the  celebrated  Bigas,  who  died  in  1798. 
It  was  renewed  about  1816,  extended  its  rami- 
fteations  through  all  Greece,  and  produced  the 
Greek  reyolution,  begun  by  Ypsilanti  in  1821. 
{^iv^fs  History  of  the  Greek  Sevolutioriy  1861.) 

Beteposlte.  A  native  phosphate  of  iron 
and  manganese. 

Betero-  (Gr.  Irtpos^  the  other^  one  of  two). 
As  a  prefix,  or  in  composition,  this  term  usually 
indicates  difference ;  in  opposition  to  the  prefix 
homo't  which  indicates  resemblance. 

Betarooeplialoiui  (Gr.  PrtpoSf  and  Kc^a\i^, 
.a  head).  In  Botany,  wnen  in  composite  plants 
some  flower-heads  are  male  and  others  female 
in  the  same  individuaL 

.  Beteroohromons  (Gr.  h-tpos,  and  xp^i^ 
colour).  In  Botany,  when  in  a  flower-head  the 
florets  of  the  centre  or  disc  are  different  in 
colour  from  those  of  the  circumference  or  ray. 

Beterodoz  (Gr.  Ircp^o^os,  of  another  opi- 
nion). A  person  who  holds  ojpinions  different 
from  some  standard  with  which  they  are  com- 
pared, is  opposed  in  theological  language  to 
orthodoxy  one  who  holds  the  right  opinion. 
The  standard  of  orthodoxy  in  Christian  belief 
by  which  opinions  must  be  tried,  resides, 
humanly  speaking,  in  the  judgment  of  each 
particular  sect  of  believers.  Each  section  of 
opinion  consequently  regards  itself  as  orthodox ; 
but  in  this  country,  that  which  is  commonly 
called  the  High  Church  party,  professing  to 
hold  more  strictly  by  ancient  creeds  and  for- 
mularies, is  most  in  the  habit  of  assuming  the 
appellation.    [Hbbbst.I 

Beteroffamons  (Gr.  h-«pos,  and  ydfiosy 
marriage),  in  Grasses,  when  the  arrangement 
of  the  sexes  is  different  in  different  spikelet» 
from  the  same  root,  as  in  Andropogon:  in 
Composite  plants,  where  the  florets  are  of  dif- 
ferent sexes  in  the  same  flower-head. 

BeteroiTonooiui  Attraotion.  [Affinitt, 
Chemical.] 

Beteroirenooiui  Qmantities.  In  Mathe- 
matics, quantities  incapable  of  being  compared 
.together  in  respect  of  magnitude,  as  lines  and- 
surfaces,  surfaces  and  solids;  &c. 

BeteroiTcnesi*  (Gr.  trtpos,  and  yiv^ais^ 
birth).  This  term  is  defined  by  Pouchet  as  the 
production  of  a  new  animal  without  the  inter- 
vention of  parents,  all  its  primordial  elements 
being  drawn  from  surrounding  nature.  It 
is  analogous  to  spontaneous  generation,  by 
which  process  the  ultimate  structures  of  ani- 
mals were  supposed  1o  have  been  derived 
originally  from  nothing.  This  theory  was 
advocated  by  Oken,  and  by  many  of  the 
Latin  and  Greek  writers.  Pouchet  narrates 
the  conditions  under  which  he  considers  that 
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animals  have  been  spontaneously  produced,  in 
his  work  lUUroghtie  (8vo.  Paris  18^),  in 
which  he  details  the  care  which. he  took,  to 
eliminate  all  substances,  e.g«  putrescible  bodies, 
water,  and  air,  which  might  act  as  vehicles  of 
organic  germs.  His  experiments  are  unques- 
tionably the  most  conclusive  which .  have  ever 
been  made  on  the  subject 

Beteroyyiia  (Gr.  tripos,  and  yw4i).  A 
tribe  of  Aculeate  Hymenoptera,  in  which  the 
females  are  of  different  kinds ;  one  fertile,  the 
other  infertile,  called  neutersy  as  the  ants, 
FoBXiciDJB  and  Mutillida  [see  those  words]. 

Beteromerana  (Gr.  h-tpos,  and  faipds,  a 
leg).  In  Zoology,  a  term  signifying  that  the  legs 
have  a  different  structure  from  one  another. 
The  Coleopterous  insects  are  so  called  which 
have  Ave  loints  in  the  tarsus  of  the  first  and 
second  pairs  of  legs,  and  only  four  joints  in  the 
tarsus  of  the  third  pair.  Latreille  divides  this 
somewhat  artificial  section  into  four  groups. 

1.  Melasomee,  having  the  wing-oovers  hard, 
wings  generally  wanting  claws  simple,  and 
manllffi  with  a  hook. — Ex.:  Pimeliiaa,  Bla- 
peida,  Tenebrionida, 

2.  Taxicomes,  having  the  wing-covers  hard, 
wings  present,  antennae  perfoliate  or  davate, 
daws  simple,  maxillie  without  a  hook. — Ex.: 
DiaperidiBy  Cossyphtdts. 

3.  StendytreSy  having  the  wing-covers  hard 
and  contracted  posteriorly,  wings  present,  an- 
tennse  simple,  daws  simple  or  toothed. — ^Ex. : 
Helopidat  OistdidtB^  &c         • 

4.  Trachelides,  having  the  wing-covers  flexi- 
ble, wings  present,  head  inserted  Tmon  a  neck, 
daws  bifid. — ^Ex.:  Meloe^  Morddla^  Horia, 
Lagria,  &c. 

Beteropods  (Gr.  h-tpos,  and  woGf,  foot). 
The  name  of  an  order  of  Gastropods,  compre- 
hending those  which  have  the  foot  compressed, 
and  in  the  form  of  a  thin  vertical  fin ;  as  in  the 
Carinaria, 

Beteroptaraiia  (Gr.  Ircpof,  and  vripoy,  a 
wing).  The  name  of  a  section  of  Hemipterans, 
comprehending  those  in  which  the  hemelytni 
terminate  abruptly  by  a  membranous  appendage. 

Beterosoians  (Gr.  Ircp^Kios,  from  ^tpoe, 
and  (Tieto,  shadow).  An  epithet  applied  by  the 
ancient  geographers  to  the  inhabitants  of  the 
two  temperate  zones,  because  their  "shadows 
at  midday  are  always  projected  in  opposit<^ 
directions  in  respect  of  each  other ;  in  one  caso 
to  the  north,  and  in  the  other  to  the  south. 

Beterotropal  (Gr.  ^cp«5,  and  rpiwo^^  I 
Umi).  A  term  applied  to  the  embryo  of  a 
seed  when  the  former  lies  across  the  latter, 
that  is  to  say,  neither  pointing  to  its  base  nor 
apex. 

Betman  (another  form  of  Hauptmann  or 
headman).  A  Cossack  title  for  the  commander 
of  a  regiment     [CossacksJ 

Benobera  (after  J.  H.  Hencher^.  Thi* 
genus  of  herbaceous  Saxifraaacea  3^dds  the 
astringent  Alum-root,  which  is  the  root  of  H. 
americana. 

Benlandite.  A  mineral  formerly  classed 
with  the  zeolites  found  in  the  basalt  of  the 
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€Knlf«  Ctjummukf  and  elMnrhen:  it  ii  a  silicate 
cfalnaoia  and  hp^  nained  after  the  mineralo- 
gia^  H<mliTidi 

S«VB  StaHM.  That  kind  of  stone  which  is 
onpl^ed  after  the'whole  fiue  has  been  worked ; 
it  diffesB  from  block  atone  in  the  superior 
qaalilj  of  tha  woik  npon  the  sor&ce. 

BaooMdMM  (Or.  i^  and  x^pHy  In  Music, 
a  proKneaion  of  six  notes,  to  whidi  Guido  at- 
taehea  the  syllablea  tU,  re,  mi,  fa,  sol,  la.  The 
hezachord  ia  alao  ealled  a  sixth ;  and  is  two- 
icAA,  giwtcf  and  laaa.  The  former  is  composed 
of  two  gnatsr,  two  lesa  tones,  and  one  greater 
•emitQiie,  making  tre  intervals ;  the  latter  of 
tpogycater  tones,  one  lesser  and  two  greater 


(Or.  I|4ytw9f,  six<omered).  In 
Gecnaatiyf  a  plane  figure  bounded  by  six 
atnig^  lines.  When  these  are  equal,  the 
liezagoo  ia  rcgnlar.  The  hide  of  a  regrdar 
hamgon  ia  equal  to  the  radius  of  its  circum- 
■eribing  circle^  a  property  which  has  numerous 
vaefol  anphcationa.  The  area  is  equal  to  the 
•qoare  or  the  side  multiplied  into  the  constant 
nomber  3*598076 ;  that  is,  into  three  times  half 
Hie  tangent  of  60<>. 

■•Bagonal  Vnmbera.  Fiaurate  num- 
bers of  tiie  second  order  and  fourth  class ;  they 
represent  the  auooessiTe  sums  of  an  arithmeticid 
asries  whose  first  term  is  1  and  common  dififer- 
eoee  4.  The  n*^  hexagonal  number,  therefore, 
]aii(2ff~l). 

Mmwmihfidranm  In  C^eometiy,  a  solid 
bonnded  by  six  planes.  A  parallelopiped  is  a 
hexahedron  whose  opposite  faces  are  parallel 
The  cube,  or  reatiUtr  texakedron,  is  one  of  the 
fite  r^gidar  adids,  haying  six  equal  square 
fiice^  ^elye  equal  edges,  and  eight  solid  angles, 
each  Ibfnied  by  the  meeting  of  three  plane 
right  angles. 

Wirrawtar  (Oct.  ^fytrr^,  ftom  ^,  and 
futrpar,  measure).  The  most  important  species 
of  Terse  need  by  the  Greeks  and  Bomans.  It 
consisted  of  six  feet,  either  dactyls  or  spon- 
dees, which  might  be  used  indifierently  in  any 
part  of  the  Terse;  with  the  two  exceptions, 
uat  the  last  foot  must  be  a  spondee,  and  the 
last  but  one  a  dactyL  In  some  instances  a 
spondee  is  introduced  into  the  fifth  foot,  or  last 
but  one,  the  line  being  then  termed  spondaic. 
But  in  anch  cases  the  fourth  foot  must  be  a 
dactyL  [Foot  ;  Cjbsura.]  In  modem  times, 
seTcnl  poets  of  France,  Ezigland,  and  Germany 
hare  attempted  to  introduce  this  measure  into 
the  language  of  their  respectiTe  coimtries.  It 
has  been  cultiyated  in  Germany  with  great 
soeeesa,  aa  the  Hermann  and  Dorothea  of 
Goethe,  and  many  other  examples  that  might 
be  cited,  abundantly  prore.  l^e  spirit  of  the 
measure  has  been  aamirably  cauffht  by  Voas 
in  his  tranalation  of  Homer,  and  by  Eberhard 
ia  his  poem  ealled  Hannehen  und  die  KuchUin. 

Hie  success  of  English  poems  in  hexameter 
Toie,  whether  original  or  translations,  is  more 
M)tfaL  Becent  translators  of  Homer,  in  par- 
tKokr,  appear  to  regard  the  hexameter  as  a 
"^  '    rot  congenial  to  the  English  language, 
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which  almost  invariably  imparts  to  it  a  jingling 
anapcMtic  character.  (For  the  controversy  on 
the  subject,  see  Professor  Arnold's  Lecture*  in 
Translating  Homer ;  Edinburgh  Seview,  April 
1863,  p.  360;  Lord  Derb/s  lUad,  Preface.) 

Bezanaroaa(GT.  I(,  and  ayfip,  a  maU),  In 
Botany,  a  flower  having  six  stamens. 

Bexapla  (Gr.).  The  combination  of  six 
versions  of  the  Old  Testament  by  Origen  is  so 
called  :  viz.  the  Septuagint^  those  of  Aquila, 
Theodotion,  Symmachua,  one  found  at  Jencho^ 
and  another  at  Nicopolis.  [Biblical  Histobt, 
&c] 

Bezapoda  (Gr.  ^,  and  ireCs,  a  foot),  A 
name  applied  by  Mr.  Kirby  to  a  suborder  of 
Apterous  insects,  including  those  which  have 
not  more  than  six  legs. 

Bexaatyle  (Gr.  ifdE^ruAoff).  In  Architecture^ 
temples  or  buildings  with  six  columns  in  firont. 

Bezyl.  A  hydrocarbon  =(CcH,g)2.  It  is  a 
colourless  oily  hquid,  insoluble  in  water,  but 
soluble  in  alcohol  and  ether. 

Biatua  (LaU  a  yawning  or  gap).  This 
word  has  passed  into  several  modem  lan- 
gua^s.  In  Bijplomatics  and  Bibliography,  it 
signifies  a  deficiency  in  the  text  of  an  author, 
as  from  a  passage  erased,  worn  out,  &c.  In 
Grammar  and  Prosodv,  it  signifies  properly  tha 
occurrence  of  a  final  vow^  followed  imme- 
diately by  the  initial  vowel  of  another  word, 
without  the  suppression  of  either  by  an  apo- 
strophe. This,  m  Greek  and  Latin  poetiy,  was 
only  admissible  in  certain  cases;  as  where,  is 
Greek,  a  final  long  vowel  is  succeeded  by  ao 
initial  short  vowel,  and  becomes  sometimes 
short  by  position;  or,  in  Latin,  where  the 
emsura  [Cjssxtba]  gave  an  additional  force  to 
the  first  vowel,  as  in  the  celebrated  line, 

Ter  sunt  oonati  Xmponcre  Pdl6  Oanun, 

which  afibrds  an  instance  of  both,  the  first 
hiatus  being  occasioned  by  the  csesura;  the 
second,  an  imitation  of  the  Greek  prosody.  In 
French  the  hiatus  is  carefully  avoided;  in 
English  less  so,  although  by  the  more  accurate 
poets  it  is  still  regarded  as  a  blemish,  except  in 
some  instances  where  a  long  vowel  is  followed 
by  a  short  one.  The  worst  species  of  hiatus  ia 
where  the  same  vowel  sound  is  repeated. 
Blbemation.  [Htbbrnatiom.I 
BlMseiia  (Lat.  hibiscum,  Gr.  IfiiffKos).  A 
genus  of  very  handsome  plants,  belonging  to 
the  Malvaceous  order,  with  unusually  liuge  and 
showy  fiowers.  They  are  numerous  in  the  tro- 
pics, where  they  generally  form  fine  trees ;  but 
some  of  the  species  are  only  annual.  Of  the 
latter,  H.  Trionum  is  a  commonly  cultivated 
plant,  known  in  the  seed-shops  under  the  name 
Bladder  Ketmia.  Very  few  of  the  species  are 
of  any  interest.  H.  cannabinus,  called  Indian 
Hemp,  yields  a  fibre-like  jute.  H.  synacus  ia 
the  Altnmafrutcx  of  shru>>heries ;  H.  Abdmos- 
chu8  yields  the  musk-seed  of  pharmacy;  and 
H.  esculentus,  the  Oobbo  or  Ochro  of  the  tropics, 
bears  seed-vessels  abounding  so  much  in  muci- 
lage as  to  be  a  common  ingredient  in  the  soups 
of  the  hotter  climates  of  the  world.    These  are 
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now  often  referred  to  the  genus  Ahelmasckus, 
EL  Bom  sinensis,  a  Chinese  pknt,  is  remark- 
able for  the  property  possessed  by  its  flowers 
of  dyeing  black. 

Blooup  or  Bioooagb  (Lat.  singultus).  A 
spasmodic  affection  of  the  diaphragm  caused 
sympathetically  by  irritation  of  structures  sup- 
piiea  by  nerves  communicating  with  the  phrenic 
or  great  diaphragmatic  nerve.  Hiccup  is  a  com- 
mon symptom  of  dyspepsia,  hysteria,  and  various 
nervous  disorders.  It  is  often  observed  in 
abdominal  diseases  when  terminating  fatally, 
and  is  especially  a  symptom  in  some  forms  of 
hernia. 

Bldalffo.  A  Spanish  nobleman  of  the 
lower  class ;  literally  hijo  d'algo,  son  of  some- 
body: in  Portuguese,  Jidcdgo,  It  is  absurdly 
derived  by  B.  St  Vincent  from  hijo  de  goto. 
The  title  is  now  obsolete. 

Bido  (Ger.  haut).  This  term  is  limited  in 
commerce  to  the  strong  and  thick  skin  of  the 
horse,  ox,  and  other  large  animals. 

Bide  of  &aiid.    [Htdb.] 

Blde-bound.  In  Arboriculture,  applied 
to  trees  in  which  the  bark  does  not  swell  freely 
in  proportion  to  the  growth  of  the  tree. 

Biera  Mora  (Gr.  Tcpes,  sacred,  and  itucp6%, 
hitter),  A  compound  of  aloes  and  canella  bark 
made  into  pills  or  into  an  electuary  with  honey. 

Blorarobj  (Gr.  /cpopx^o,  from  Tcpof,  and 
SpX^t  ^  rule),  A  general  term,  comprehending 
the  various  ranks  and  orders  of  the  sacred 
ministry,  whether  of  angels,  according  to  an 
ancient  opinion,  or  of  the  pastors  of  the  church 
of  God  upon  earth.  For  the  formation  of  the 
celestial  hierarchy,  see  Milman's  Latin  Chris- 
tianity, book  xiv.  chap.  ii. 
'  Bleratio  Oharaoter.    [Hiebooltphics.] 

Bloroirlypbics  (Gr.  hpay\v(ptK6s,  from 
Upos,  sacred,  and  y^^to,  1  en^ave).  Sculpture- 
writing  or  picture-writing ;  i.  e.  t^e  expression 
of  a  series  of  ideas  by  representations  of  visible 
objects.  The  name  is  more  peculiarly  applied  to 
a  species  of  writing  in  use  among  the  ancient 
Eg3rptians.  [Ai.phabbt.]  According  to  the  sys- 
tem of  Champollion,  the  hieroglyphical  writmg 
of  the  Egyptians  consists  of  three  different 
species  ot  characters :  1.  The  hieroglyphic, 
properly  so  called,  in  which  the  representation 
of  the  object  conveys  the  idea  of  the  object 
itself;  either  entire,  or  in  an  abridged  form. 
Many  words  were  thus  expressed,  chiefly  those 
denoting  common  visible  objects.  These  are 
termed  by  Champollion  figurative,  and  divided 
into  figurative  proper^  figurative  conventional, 
•and  /gurative  abridged,  2.  The  second  class 
of  hieroglyphical  characters  consists  of  those 
which  represent  ideas  by  images  of  visible  ob- 
jects, u»Ai  as  symbols;  and  these  are  generally 
employed  in  the  expression  of  abstract  ideas 
or  complex  modes :  as,  a  tumult,  represented 
by  a  man  throwing  arrows;  adoration,  by  a 
censer  containing  incense,  &c.  In  some  of 
these  the  connection  between  the  type  and 
antitype  is  obvious ;  in  others,  it  depends  on 
Associations  which  are  not  understood  by  us, 
and    consequently  cannot   be  traced.    These 
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characters  are  what  the  Greeks  more  peculiarly 
termed  hieroglyphics:    they    are    called    by 
Champollion  symbolical,    3.    The  third  class 
consists  of  phonetic  characters,  in  which  the 
sign  represents  not  an  object  but  a  sound. 
This,  according  to  Champollion,  was  efl^ted 
by  the  following  device.    The  figure  represent- 
ing a  letter  was  the  likeness  of  some  animal  or 
otner  object  of  which  the  name  began  with 
that  letter.    Thus  Champollion  has  constructed 
an  alphabet  of  initials,  in  which  the  letter  A 
is  represented  by  an  eagle,  the  initial  letter  of 
the  Egyptian  word  eagle  (Ahom)  being  A; 
and  so  forth.    Twenty-nin?  elementary  sounds 
were  thus  represented.    But  the  writer  was  not 
confined  to  the  use  of  one  representative  of  a  let- 
ter only.    At  first  sight  it  would  appear  that  all 
objects,  the  initial  of  whose  name  was  a  particu- 
lar letter,  might  be  used  to  express  that  letter ; 
but  custom  seems  to  have  appbed  only  a  certain 
number  of  objects  to  this  use :  some  letters 
have  eighteen  or  nineteen  known  representa- 
tives, others  six  or  seven.    The  honour  of  the 
recent  progress   made  in   the  explanation  of 
hieroglyphical  writing  is  divided  between  the 
Edglish    Orientalist,    Dr.  Young,    and     the 
Frenchman  Champollion.    {Edinburgh  Seview, 
July  1862,  p.  102.)    Much  progress  has  been 
made   of   late   years    in   the    further    eluci- 
dation   of  the    subject    by  Dr.   Hincks,  Sir 
H.  Rawlinson,  Lepsius,  and  Bunsen  (Egypfs 
Place  in  History),     Besides  the  hieros^hic 
character,   the    E^ptians  used    the    hieratic 
and    demotic,    which    were,    both    of    them, 
conversions  of  the  hieroglyphic  into  a  kind 
of  current  hand :  the  latter  nearly  alphabeti- 
cal.   The  most  civilised  people  of  America, 
the    Mexicans,    at  the  time  of  the  Spanish 
conquest,  had  advanced  as  far  as  the  discovery 
of  hieroglyphical  or  picture  writing,  althougn 
the^  did  not  possess  a  written  alphabet    The 
Chmese  writing  was,  originally,  wholly  ideo- 
graphic;   i.e.  expressing   ideas    by    symbols 
(answering   to  the  second  class  of  Egyptian 
hieroglyphics,  with    some   admixture  of  the 
first).    But  in  process  of  time  the  creator  part 
of  the  characters  have  become  simply  phonetic 
(See  especially  the   art  'Hieroglyphics'   in 
the   Ency,  Brit. ;    also  Jablons^,    Panth^m 
Mgyvtiacum;    Seyffarth,    Budimenta    Eiero^ 
glyphices,  1825 ;    Sir  G.  C.  Lewis,  Astronomy 
of  the  Ancients,  ch.  vi.) 

BleroframmatlBtB  (Gr.  UpoypofifMrtvs, 
a  sacred  scribe).  The  name  given  to  certain 
Egyptian  priests  whose  duty  it  was  to  keep  the 
sacred  records,  to  teach  the  ritual,  and  to  in- 
sure its  accurate  observance. 

Bleromanoy  (Gr.  Upofuunla).  The  art  of 
divination  fix)m  the  appearances  presented  by 
the  victims  offered  in  ancient  sacnfices. 

Bleromnemon  (Gr.  ttpofxrfifiojp,  an  o6- 
server  of  sacrifices).  In  Ancient  History,  the 
title  of  one  of  the  two  deputies  sent  to  the 
meetings  of  the  Amphictyonic  Council  by  each 
tribe  composing  that  confederacy.  His  office 
was,  as  the  name  imports,  to  superintend  the 
religious  rites  on  the  occasion.  ' 


HIER0NYMITE8 


or  JmroujaMmmm  An 
crder  so  named  irom  its  patron  St  Jerome 
It  originated  in  Spain,  and  comprehended 
religions  of  both  sexes.  The  Hieronymite 
convents  are  nsnally  in  mountainous  and 
scditaiy  places,  in  imitation  of  the  retreat  of 
St.  Jerome  to  his  hermitage  at  Bethlehem. 

Htoropliaiitoa  (Or.  ^m  Upos,  and  ^yw, 
/  skew).  The  title  of  the  priest  who  initiated 
candidates  at  the  Eleusinian  Mysteries.  He 
▼as  necessarily  a  citizen  of  Athens,  and  held 
the  office^  whidi  was  regarded  as  one  of  high 
religions  importance,  for  his  life.  (Meursius 
Om  ike  EUiU.  Mysteries;  Potter*s  Grecian 
jMiiquities,  toL  L  ;  Mhn,  de  FAead.  des  Inscr. 
ToLzzi.) 

Hlffli  CSIiBreli*  In  English  History,  an 
epithet  usually  applied  to  those  opinions  which 
tend  to  exalt  tne  ecclesiastical  power,  and  to 
the  parties  which  embrace  them.  According 
to  Burnet  {Time,  toL  iL  p.  249),  the  term 
kiffk  church  party  began  to  be  used  about  the 
year  1700.  Those  who  bebnged  to  it  were 
at  that  time  considered  to  be  unmendly  to  the 
settlement  of  the  nation  at  the  Berolution, 
and  diapoaed  to  Jacobite  principles.  UndSr 
Qneen  Anne^  his^  church  principles  were  for 
%  short  time  in  ue  ascendency ;  but  after  the 
aoeeasion  of  George  L,  in  1715,  it  is  difficult 
to  point  out  any  political  party  which  has 
seriously  embraced  them.  But  in  matters 
relating  to  the  discipline  of  the  church  itself, 
a  high  church  and  a  Ujw  church  party,  the 
former  attsfihing  more  and  the  latter  less  Talue 
to  eedeaiastical  dignities  and  ordinances,  have 
always  existed  in  the  establishment  of  Eng- 
land. 

SlcliOoiiiiiilsBloiiffOoiirto£   InEngliBh 
ffiftory,  this  court  was  erected  by  1  Eliz.  c  1  as 
tu  ecclesiastical  tribunal,  without  power  to  fine 
or  imprison.    The  commissioners  seem,  how- 
ever, to  hftre  committed  variious  arbitrary  acts 
towards  the  end  of  that  queen's  reign.    One  of 
their  warrants  was  declared  of  no  authority  in 
42  EBz.    Under  Charles  I.  it  assumed  enormous 
sad  illegal  powers,  becoming  a  court  for  the 
trial  of  all  manner  of  offences  which  might  be 
eottstmed  as  ecclesiastical ;  and  was  one  of  the 
Krierances  complained  of  and  abolished  by  the 
Long  Parliament,  16  Ch.  I. 
Blgli  OoBstmble.    [Constable.] 
Slgli  >i#Mme.    A  term  applied  by  £Si- 
ginecn  to  designate  the  steam  which  works 
engines  without  being  condensed  at  the  end  of 
*^fy  strolce ;  it  is  usually  employed  at  a  high 
^egive  of  elastic  force,  the  pressure  per  square 
indi  being  abont  40  or  60  pounds.    In  Ameri- 
cas sod  in  some  modem  EngUsh  engines,  steam 
^  120  pounds  pressure  per  inch  superficial 
tt  laed.    Condensing  engines  are  not  usually 
ci&ed  high-pressure  engines,  though  they  may 
oqiloy  Ug^.presffure  steam. 
IMIi  Trmmmomm    [Teeason.] 
Hgkgate  BestB«    A  fossil  resin  discovered 
M  CBtdnff  tiie  road  through  Highgate  Hill :  it 
*fBbcddBd  in  fhe  London  C&y  in  detached 
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HlgbneM.  A  title  first  attributed  to 
bishops,  afterwards  to  European  kings  in  ge- 
neral (succeeded  by  majesty  in  the  sixteenth 
century),  afterwards  to  sovereign  princes  and 
their  descendants.  The  title  of  royal  high- 
ness  was  first  assumed  by  the  duke  of  Orleans^ 
brother  of  Louis  XIII.,  in  1631 ;  and  it  is  now 
conferred  on  all  royal  princes  and  princesses^ 
whether  in  the  direct  line  of  succession  or 
not  The  elector  of  Hesse  Cassel  and  the 
grand  dukes  of  Germany  have  also  the  title  of 
royal  highness.  The  children  of  the  emperors 
of  Bussia  and  Austria,  and  their  descendants, 
are  styled  imperial  highness;  and  all  other 
princes  not  induded  in  the  above  category  bear 
the  title  serene  highness,  being  an  equivalent 
for  the  term  Durchlauchtf  by  which  they  are 
addressed  in  Germany. 

HIgbwajr.  In  English  Law,  a  highway  iif 
a  way  over  which  the  public  at  large  have  a 
right  of  passage,  and  includes  a  horse  road,  or 
a  mere  footpath,  as  well  as  a  carriage  road.  Any 
way  common  to  all  people,  without  distinction,, 
is  a  highway.  A  public  navigable  river  is  also 
called  a  highway.  The  right  of  the  public  in 
a  highway  is,  however,  a  right  of  passage  over 
it  and  nothing  more.  The  soil  itself,  and  all 
the  profits  upon  it  or  underneath  it,  as  mines, 
minerals,  &c.,  and  also  any  strips  of  waste  land 
lying  between  the  highway  and  the  lands  ad- 
joining it  on  either  side,  belong  to  the  owners, 
of  adjoining  lands.  But  if  such  strips  of  waste 
land  be  contiguous  to  or  communicate  with  an 
open  coounon,  they  are  then  taken  to  be  part 
of  the  common.  A  highway  may  originate  from 
a  continual  user  of  land  by  the  public  in  tra- 
versing it  without  interruption  from  the  owner, 
or  from  an  express  dedication  of  it  by  him  to 
their  use.  A  much  sliortcr  period  of  user  will 
establish  a  right  in  the  public  than  a  ri|;ht  in 
any  private  person  to  a  way ;  the  user  in  the 
former  case  being  so  open  and  notorious  that 
the  owner  of  the  land  may  fairly  be  presumed 
to  have  had  early  notice  of  it,  and  to  have  as- 
sented to  it  by  not  opposing  it.  Accordingly, 
a  public  way  may  be  acquired  by  an  ei\]oyment 
for  five  or  six  years,  although  twenty  years'  en- 
joyment is  necessary  in  the  case  of  a  private 
way.  A  highway  may  also  take  its  origin  from 
statute,  or  from  necessity.  A  highway  ori- 
ginates from  necessity  when  the  accustomed 
line  of  highway  is  out  of  repair  so  as  to  bo  im- 
passable ;  in  which  case  me  public  have  a 
right  to  traverse  the  adjoining  ground. 

The  duty  of  keeping  highways  in  repair  is 
cast  by  the  common  law  upon  the  occupiers  of 
lands  in  the  parish  generally ;  but  particular 
persons  may  be  liable  to  repair  by  prescription 
or  tenure.  They  may  also  be  liable  in  respect 
of  enclosure;  that  is,  if  a  highway  be  fr«e  from 
fences  on  either  side,  and  the  owner  of  the  ad- 
joining land  chooses  to  fence  it  off  from  the 
highway,  he  will  then  be  liable  in  respect  of  his 
enclosure,  because  he  has  thereby  deprived  the 
public  of  using  his  land  as  a  way  of  necessity, 
in  the  event  of  the  original  highway  becoming 
impassable  for  want  of  repair.    The  omission 
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io  repair  on  the  part  of  the  parish  or  party 
liable  is  an  indictable  offence,  and  may  be  pn- 
nSahed  accordingly.  Various  statutes  regulated 
the  mode  in  which  the  occupiers  in  a  parish  were 
to  contribute  labour,  carts,  and  cattle^  for  the 
purpose  of  repairing  highways,  and  to  perform 
upon  them  what  was  therefore  called  statute  duty; 
bat  these  purposes  are  at  the  present  time  pro- 
vided for  by  a  highway  rate.  Highways  are 
frequently  placed  by  the  legislature  imder  the 
jurisdiction  of  trusses;  such  highways  are 
popularly  called  turnpike  roads.  If  sufficient 
materials  for  the  repair  of  roads  cannot  be  found 
on  the  waste  lands  of  a  parish,  the  surverjrors 
IttTe  authority  to  take  them  £rom  the  lands  of 
any  private  person  (with  certain  exceptions). 

The  laws  for  the  regulation  of  highways  were 
consolidated  and  amended  by  the  6  &  6  Wm. 
rV.  c.  50>  further  amended  by  4  &  6  Vict.  cc. 
61  &  69,  and  8  &  9  Vict.  c.  71.  Formerly,  as 
appears  above,  if  land  had  been  traversed  as 
a  way  by  the  public  for  a  few  years  without 
interruption,  a  highway  was  at  once  established, 
and  the  liability  to  repair  it  was  cast  upon  the 
parish;  but  by  the  law  as  now  established 
no  road  is  to  be  deemed  a  highway  which  the 
inhabitants  of  a  pari^  shall  be  compellable 
to  repair,  unless  tne  inhabitants  of  the  parish, 
in  vestry  assembled,  shall  deem  it  of  sufficient 
utility  to  them  to  justify  its  being  kept  in  repair 
at  the  expense  of  the  parish.  If  the  vestry 
shall  not  deem  it  of  such  utility,  the  party 
proposing  to  dedicate  the  new  highway  may 
be  summoned  to  appear  before  the  justices  at 
special  sessions,  when  the  question  is  to  be 
detecrmined.  By  stat.  26  &  26  Vict.  c.  61,  the 
justices  of  any  county  are  empowered  to  form 
it,  or  any  part  of  it,  into  a  highway  district, 
to  be  governed  by  a  highvfay  Boards  with  the 
object  of  securing  increased  efficiency,  by 
adopting  unity  of  management  of  the  highways. 

Siluin  (Lat).  In  iBotany,  the  sear  on  a 
seed  which  shows  the  point  where  it  was  at- 
tached  to  the  placentae. 

Rimalajan  Cliaiii.  This  loftiest  moun- 
tain chain  of  the  earth  is  the  southernmost  of 
several  considerable  ranges  forming  the  great 
mountain  axis  of  the  Old  World.  It  is  gene- 
rally regarded  as  consisting  of  thre«  parts,  the 
Hindu  Coosh  or  Indian  Caucasus  to  the  west^ 
the  Himalayas  strictly  so  called,  and  the  moun- 
tains of  Assam,  the  three  together  forming  a 
continuous  group.  The  valley  of  Cashmere 
separates  the  two  first-named  divisions,  and  the 
vsdley  of  Bhotan  the  two  latter. 

The  principal  mountains  of  the  chain  are  cut 
by  narrow  ravines,  and  rise  from  very  elevated 
plains  to  heights  varying  from  20,000  to 
28,000  feet>  with  very  fqw  practicable  passes, 
and  these  at  great  elevations. 

The  Indus  and  the  Gtmges  rise  within  thia 
chain  of  mountains,  and  are  fed  by  numerous 
tributaries  proceeding  from  the  higher  valleys. 
Although  the  snow-lme  is  at  an  extraordinary 
height,  the  principal  peaks  and  liighest  parts 
of  the  valleys  are  all  within  it,  and  the  glaciers 
are  few  but  very  extensive.    The  snow-line  is 
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much  higher  on  the  north  than  on  the  south 
aide,  notwithstanding  the  difference  of  latitude, 
and  the  less  fi&vourable  exposure ;'  but  this,  no' 
doubt,  arises  from  the  dearer  state  of  the  air 
and  the  radiation  of  heat  from  the  neighbour- 
ing high  plains. 

Many  secondary  chains  are  connected  with 
the  main  chain  of  the  'Himalayas ;  some  of 
them  are  extremely  lofty  and  grand,  and  some 
are  metalliferous. 

Cultivation  is  carried  on  to  a  great  elevation 
in  the  plains  and  on  the  mountain  sides  of  this 
chain.  Com  is  cultivated  at  16,000  feet  in 
Chinese  Tartary,  and  even  in  some  places  at 
18,600  feet.  Tall  birch-trees  occur  at  14,000 
feet,  and  in  many  parts  the  climate  is  much 
moro  mild  than  at  far  lower  elevations  under 
the  equator  in  South  America.  Thero  aro  no 
volcanoes  in  the  Himalayans,  but  hot  springs 
rise  in  many  parts  to  the  sur&ce. 

Himantoims  (Gr.  IttarrSmovi^  from  lijJa, 
a  thong,  and  vovSf  a  foot).  This  name  is  now 
restricted  to  a  genus  of  GraUa,  or  wading- 
birds,  in  which  the  legs  aro  proportionally 
longer  and  moro  attenuated  than  in  any  other 
species :  the  bill  is  long  and  slender,  depressed 
at  the  base,  and  compressed  toward  &e  tip^ ' 
with  the  nasal  sroove  extending  half  the  length 
of  the  bilL  Tms  genus  includes  the  British 
species  called  the  common  stilt,  or  longshanks 
(Himantopits  melanopterus).  It  is  an  occa- 
sional visitor,  and  a  raro  bird. 

Bimjarto  XnsciiptioiMk  Inscriptions 
found  in  Arabia,  exhibiting  the  primitive  type 
of  the  oldest  form  of  the  language  still  spoken 
in  South  Arabia.  These  inscriptions  have 
been  investigated  since  1830  by  (^eseniusy 
Bodiger,  Fresnel,  and  Ewald. 

Blp.  The  fruit  of  the  Dog  Rose  (Bosa 
canina).  It  furnishes  the  conserve  of  hips  ot 
pharmacy,  which  is  a  convenient  vehicle  as  a 
pill-basis,  and  for  electuaries  and  linctuses. 

Bipparlon  (Gr.  Imrdptoy,  pony).    A  fosnl 

fenus  of  Equida,  from  the  miocene  deposits  of 
Ippelsheim  and  the  Sewalik  hills  in  India. 
These  deposits  have  yielded  molar  teeth  differ- 
ing from  those  of  existing  horses  chiefly  in  the 
distinctness  or  greater  extent  of  separation  of 
the  interlobal  or  inner  column ;  and  hoofe  in 
which  the  second  and  fourth  digits  (suppressed 
under  the  form  of  splint  bones  in  the  existing 
horse)  wero  retained  as  in  typical  Perissodactyla, 
in  a  functional  state. 

Blpiildes.  The  name  under  which  La- 
treiile  and  Eichwald  designate  a  family  of  the 
tribe  of  Macronrous  Decapod  Crustaceans, 
typified  by  the  genus  Hippa. 

Blppoboaea  (Gr.  from  Xtnros,  a  horsCy  and 
$6<nm,  I  feed).  A  genus  of  Dipterous  in- 
sects belonging  to  the  Viviparous  section  of 
the  order,  in  which  the  young  are  not  only 
excluded  from  the  ovum,  but  undei^  their 
first  metamorphosis  in  the  womb  of  the  parent, 
and  are  brought  forth  in  the  pupa  8t%te. 
{Pitpipara^  Latr. ;  Homaloptera^  Leach.)  The 
genus  is  now  the  type  of  a  numerous  family 
{Hippobosdda),  generally  known  by  the  nanu> 
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fifortMi  fima  and  ^Tided  by  recent  entoxno- 
loBits  into  nnmefons  sabgenen.  The  hotsefly 
(S^ffptboBca  equina)  is  the  tjp«  of  tbe  family. 

WlypiKiainiwn  IK^Jor.  A  long  enired 
eninflnce  on  the  floor  of  the  middle  or  de- 
•*— M^'wg  €omu  ci  the  lateral  yentride  of  the 
fanin.  It  ibUow*  the  direedon  of  the  eomu 
townrdt  itn  anterior  eJLtremity,  and  ie  notched, 
or  indented,  on. its  sni&ce.    [Bba.ik.] 

gl|i»aiiiiiny  IBIAor.  This  stractore 
has  ako  been  teemed  pee  k^ppocanwi  minor ; 
nnamt ;  eminenjiim  tme^farme\  ergot  ae Morand\ 
omcar  tuu\  eminiaU^a  minor  Juffiiaia;  ocrea; 
and  oeOienlMM,  it  is  sitnated  on  the  floor  of 
the  poetflzioir  bom  of  the  lateral  Tentaide,  on 
vhidi  it  Anna  '^a  longitndiiial  eminence  cbr- 
respopdine  to  a  deep  snlcns  between  two  con- 
Tolntiaos.°(Gbaj,\^juiAMiiy.)  No  snch  structure, 
oQneepondmff  m  position  and  shape  to  the 
anthropotonusfs  definition,  has  yet  been  dis- 
oorered  in  any  known  ape.  (Crayeilhier,  Tiede- 
mann,  Owen.) 

■tppoeastABOHk  The  Harec'cheetnut. 
[JBsculacbmJ] 

Stppoerms.  Spiced  wine.  The  following 
is  ooe  of  the  most  approred  recipes  for  its  pre- 
paration: 2  ounces  of  cinnamon,  half  an  ounce 
of  eanaUa  alba,  and  of  cloves,  mace,  nutmeg, 
gingei;  cardamoms,  each  1  dxachm :  these  are 
to  be  finely  bruised  a^d  diseeted  for  three  or 
four  days,  in  a  warm  place,  in  a  mixture  of  12 
quarts  of  eanazy  and  Lisbon  wines :  the  liquor 
is  then  to  be  filtered,  and  8  pounds  of  refined 
sog^  added. 

BtypoamteaossB  (Hippocratea,  one  of  the 
geDeza).  A  small  natural  order  of  plants  of  the 
Khaimial  alliance,  distinguished  m>m  Celas' 
traeem  by  little  except  ^e  flowers  being  tri- 
androns,  and  the  filaments  broad  at  the  base. 
Theire  are  few  species  of  general  interest  in- 
cfaided  in  the  order.  Some  spedes  of  Tontelea, 
hoverer,  produce  sweet  edible  fruit 

MtppcoratcsT  Sleew  (Lat  Manica  Kip- 
pociatis)u  An  old  pharmaceutical  term  signi- 
fying a  conical  bag  or  strainer  made  of  flannel 
or  hoen,  in  the  shape  of  a  jelly-bag. 

Iflpyrrrrt^  (Or.  Irvoicp^,  a  horeefoun- 
tem)»  A  fountain  at  the  foot  of  Mount  Heli- 
eoD,  sopposed  to  haye  been  produced  when 
the  horse  Pensus  struck  his  foot  against  tiie 
wM^mtft^Pi  It  was  regarded  with  peculiar 
Tencration,  as  it  was  belieyed  to  be  a  fftyourite 
h«mt  of  the  Muses,  and  was  looked  upon 
as  one  of  the  chief  sources  whence  the  poets 
drew  their  inspiration,    pf  vsbs  ;  PaoAsus.! 

lyyofliima  (Or.  m^pofAos\  In  An- 
eiflnt  Axdiitecture,  a  place  appropriated  by  the 
Greda  to  equestrian  exercises.  The  most  cele- 
bnritod  hippodromes  of  antiquity  were  those  of 
Oljmpia  and  Constantinople;  the  former  was 
four  Jesgnes  long  and  one  in  breadth.  The 
tana  is  still  used,  to  express  the  arena  de- 
^vted  Is  spectacles  in  which  horses  are  made 

toippesr. 

Wltipofijiili  A  fiibnlous  animal,  repre- 
scBted  as  a  winged  horse  with  the  head  of  a 
j^nffln. 
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BtppomanMi  (Or.  /vwofioWs,  firom  Tnres,  m 
koree,  and  /toy(a,  inadneee).  The  Manchiiieel 
belongs  to  this  genus  of  Bluphorbiaceet,  It  is  a 
tree  ^Ued  H,  MancineUa^  and  grows  forty  or 
fifty  feet  high  in  the  West  Indian  islands,  Sec, 
The  milky  juice  is  extremdy  yirulent,  causing 
blindness  if  the  least  drop,  or  even  the  smoke 
of  the  burning  wood,  comes  in  contact  with  the 
eye.  Salt  water  is  said  to-be  an  efficadous 
remedy. 

Btj^popotrntnus  (Or.  hnrowAratws,  the  river- 
horee),  A  genus  of  aquatic  Pachyderms,  re- 
presented at  the  present  time  by  two  species 
(Hiwpopotamue  ampMbiue,  Linn.,  and  Li^rien- 
«M,  Morton),  which  inhabit  the  rivers  of  Africa. 
The  generic  characters  are  four  toes  on  all  the. 
feet,  indosed  in  small  hoofs ;  six  molar  teeth 
on  each  side  of  both  jaws;  yery  large  and 
strong  canines,  of  which  the  upper  ones  are 
nearly  straight,  the  lower  ones  curved,  and 
workmg  upon  each  other  so  as  to  produce  a 
chisel-edge ;  four  incisors  in  each  jaw,  the  upper 
ones  short  and  conical,  and  bent  inwards  towards 
the  mouth;  the  under  ones  lon^,  cylindrical, 
and  pointing  forwards.  The  hippopotamus 
lives  during  the  daytime  immerged  in  the 
waters  of  its  mitive  rivers,  rising  to  the  surfiioe 
and  protruding  its  nostrils  for  the  purpose  of 
breatning :  it  comes  to  the  land  to  fc^  during 
the  night  Remains  of  spedes  of  hippopotamus 
are  found  in  the  tertiary  formations  of  Europe ; 
one  of  these  spedes  hardly  exceeding  the  size  of 
a  hog.  In  the  tertiary  beds  at  the  base  of  the 
Himalaya  range,  an  extinct  spedes  of  hippo- 
potamus has  been  discovered  which  had  six 
mdsor  teeth  in  each  jaw  (Hexaprotodon, 
Falconer). 

Blppopns  (Ghr.  Trros,  and  irovr,  afoot).  The 
name  of  a  genus  of  Acephalous  Molluscs,  sig- 
nificative of  the  resemblance  which  their  shell 
bears  to  the  foot  of  a  horse.  The  valves  of 
this  shell  are  equal,  regular,  but  inequilateral 
and  transverse ;  the  hinge  has  two  compressed 
unequal  teeth;  the  ligunent  is  marginal  and 
external.  The  Hippopi  belong  to  the  family 
Tridacnida  of  the  Lamarckian  system ;  but  are 
distinguished  from  the  genus  Tridacna  by 
having  the  posterior  slope  and  lunule  dosed,  or 
nearly  so,  and  the  inner  margin  dentated  at 
that  part  The  spines  which  arm  the  ribs  are 
tubular,  and  are  neyer  arched  or  yaulted.  The 
type  of  the  genus  is  the  Hippopite  mactdatus, 
or  spotted  hippopus;  the  CSstrea  hippopue  of 
Linnaeus. 

Stiipnrlo  Aeid  (Or.  Tmros,  and  oZpov^  uriney 
This  add  is  contained  in  the  urine  of  herbi- 
vorous mammifera,  and  in  small  quantity  in 
human  urine,  in  which  it  may  be  produced  by 
the  use  of  benzoic  acid,  which  in  passing  through 
the  system  is  converted  into  hippuric  add.  It 
may  be  obtained  by  adding  milk  of  lime  to  fresh 
coVs  urine,  boiling,  filtering,  neutralising  the 
filtrate  with  hydrodiloric  acid,  and  evaporating 
it  to  about  one-eighth  of  its  bulk ;  excess  of 
hydrochloric  add  is  then  added,  which  throws 
down  impure  hippuric  add.  It  may  be  purified 
by  dissolving  it  in  boiling  alcohol,  which  on 
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cooling  deposiUi  it  in  colourless  four-sided 
prisms  with  pointed  terminations.  It  requires 
about  600  parts  of  cold  water  for  its  solution  : 
it  is  soluble  in  alcohol,  but  less  so  in  ether. 
The  composition  of  this  acid  is  represented  bj 
the  formula  C,H,NO,.  It  is  used  largely  for 
making  benzoic  acid. 

Biiipiiiis  (Ghr.  Ymrovptt,  a  hortC'taU).  The 
botanical  name  of  the  Common  Mare's-tail,  a 
native  aquatic  plant  of  the  dicotyledonous 
class,  chiefly  remarkable  for  its  external  re- 
semblance to  the  cryptogamic  Horsetails  {Equi'' 
$etum). 

Sippnrlte  Zdmestoiie.  An  important 
representatiye  of  the  cretaceous  rocks  in  the 
South  of  France  and  the  Pyrenees,  characterised 
by  the  large  admixture  of  shells  of  the  &mily 
JSudiata  among  the  fossils.  The  same  character 
18  found  to  prevail  in  the  cretaceous  rocks  of 
Oreece  and  the  Mediterranean  shores.  Many 
genera  of  Budista  are  found,  but  the  Hippurites 
are  the  most  striking. 

Btpporites.  A  eenus  of  extinct  bivalye 
Molluscs,  referred  to  the  extensive  poup  called 
Rudutes  by  Lamarck.  The  principal  valve  of 
the  present  genus  is  of  a  8ub-<nriindrical  or 
elongated  conical  form,  traversed  by  one  or 
more  internal  longitu^al  ridges,  and  closed 
by  a  small  sub-circular  discoid  valve  like  an 
operculum. 

Bippofl  (Gr.  iinror).  A  spasmodic  affection 
of  the  iris,  occasioning  repeated  dilatations  and 
contractions  of  the  pupil  of  the  eye. 

flUps.  In  Architecture,  the  inclined  dia- 
gonal edges  of  a  roof  where  the  sides  intersect ; 
hence  a  hipped  roof  is  one  in  which  two  sides 
at  least  must  intersect 

Blroin  (Lat  hircus,  a  he^oat).  A  term 
applied  by  Chevreul  to  a  liquid  fatty  matter 
wmch  may  be  separated  from  mutton  suet,  and 
gives  it  a  peculiar  rank  smell,  resembling  that 
of  a  male  goat  When  saponified,  it  produces 
Mrcie  acid. 

Blrliiff  mnd  Bervloe.  In  Law,  the  gene- 
ral rule  with  respect  to  hiring  and  service  is, 
that  if  there  be  no  special  agreement,  but  a 
general  one  without  mention  of  time,  the  hiring 
18  for  a  year  certain ;  if  the  servant  continue  in 
his  employment  beyond  that  year,  a  second  year 
is  implied,  &c  Consequently,  if  a  master  dis- 
miss a  servant  hired  genenuly,  the  servant  is 
entitled  to  wages  for  the  current  year,  unless 
the  dismissal  be  for  such  a  cause  as  will  legally 
absolve  the  master  from  his  contract :  e.  g. 
moral  misconduct  or  reftisal  to  obey  orders. 
But  in  the  case  of  domestic  servants  the  contract 
is,  by  general  custom,  dissoluble  by  a  month's 
warning  on  either  part,  or  payment  of  a  month's 
wnges. 

Blninte  (Lat  hirsutus,  brisUy),  In  Botanpr 
and  Zoology,  when  an  animal  or  plant  is 
covered  witn  long  stiffish  hairs. 

BlradineflD.    [Lerch.] 

Klnindo  (Lat  a  stDoUaw),  A  genus  which 
forms  t^e  type  of  the  Fissirostral  or  wide-gaping 
Passerine  birds  of  the  Cuvierian  system.  It  is 
now  divided  into  the  subgenera  Oypselust  in- 
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eluding  the  swift  and  Sirundo  proper,  the 
chimney  swallow  (Hirundo  ru8tiea\  sand 
martin  (Hirundo  ripatiia),  &&  Our  British 
species  are  occasional  visitors^  and  the  heralds, 
generally  speaking,  of  the  summer  season, 
though  we  see  now  and  then  a  premature 
straggler,  which  has  given  rise  to  the  proverb, 
*One  swallow  does  not  make  a  summer.' 
Africa  appears  to  be  the  chief  resort  of  the 
British  species  during  the  winter  season.  Their 
disappearance  at  this  season  has,  it  is  true,  been 
accounted  for  on  the  hypothesis  that  the  swallows 
passed  the  winter  in  a  torpid  state,  submerged 
in  river-heads  or  other  fresh  waters.  No  warm- 
blooded and  quick- breathing  animal  does  or  can 
hibernate  under  water ;  and  with  respect  to  a 
bird,  it  is  sufficient  to  remark  that  its  extra- 
yascular  plumage  v.  ould  be  destroyed  and  de- 
composed by  a  six  months'  immersion.  Swal- 
lows, like  the  cuckoo,  immigrate  to  us  for  the 
purpose  of  breeding. 

Bislngrerite.  A  hydrated  silicate  of  per- 
oxide of  iron,  found  in  Sweden  and  Germany ; 
occurring  in  rounded  nodules.  Named  after 
Hisinger  the  mineraloa;ist. 

Hispid  (Lat  hispidus,  rough).  In  Botany, 
a  term  used  in  describing  the  superficial  appen- 
dages of  bodies,  to  denote  their  being  covered 
with  long  rigid  hairs,  as  the  stem  (^  Echium 
vutgare,  , 

Hispid.  In  Zoology,  when  a  surface  is  rough 
from  minute  spines,  or  very  rigid  bristles. 

Stster.  A  Linniean  genus  of  Coleopterous 
insects,  now  raised  to  a  family  {Histeriaa),  be- 
longing to  the  section  Pentamera^  and  the  sub- 
section Clavicomes  of  Latreille.  Many  of  the 
species  of  this  f&mily  are  remarkable  for  the 
instructive  promptitude  and  perfection  with 
which  they  alter  their  ordinary  appearance  when 
alarmed,  by  drawing  in  their  antennse  and 
folding  up  their  legs,  so  as  to  feign  death,  and 
in  many  cases  to  assume  the  appearance  of  a 
small  black  pebble  or  seed ;  whence  one  of  the 
species  is  called  Seminulum,  It  is  this  habit 
which  probably  suggested  the  generic  name, 
from  the  Latin  histrio^  an  actor.  There  are 
about  fifty  known  British  species  referable  to 
the  Linnsan  genus,  and  now  divided  into  the 
subgenera  Ahraus^  OrithopkUtUt  Dendrophilui, 
Hatysoma,  and  Hister  proper. 

BUtolosy  (Or.  l<rT6t,  a  tisaue,  and  \6yos). 
The  doctrine  of  the  animal  tissues. 

KtotoHoal  OredibtUty,  &aw  of:  The 
tests  for  measuring  the  trustworthiness  of  any 
narrative  of  alleged  facts  must  form  the  basis 
of  historical  science,  as  distinguished  from 
what  is  commonly  called  the  philosophy  of 
history.  The  latter  strives  to  interpret  histori- 
cal phenomena  in  accordance  with  psychologi- 
cal or  other  theories:  the  former  seeks  o^y 
to  determine  the  truth  of  facts  as  they  aro  de- 
termined in  judicial  processes.  It  is  obvious 
that  the  importance  of  this  task  cannot  possibly 
be  exaggerated ;  and  it  may  also  be  said  with 
truth  that  the  nature  of  Uie  work  has  been 
clearly  recognised  only  within  the  present  cen- 
tury.    A  \vriter  like  Oibbon,  dealing  with  a 
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period  far  tihe  ivhole  of  which  we  mAj  be  said 
to  hsTe  nanatiTes  of  oontemporaiqr  historiAns, 
maj  not  feel  the  want  of  the  criticifim  which 
most  be  applied  to  the  hietorj  of  periods  not 
known  to  ns  in  the  Bame  way.  But  the  earlier 
portions  of  the  histozy  of  erery  nation  &de 
awaj,  bj  the  admiasion  of  all,  into  tales  which 
are  indefinite  and  nnoeztain,  or  into  legends 
which  axe  manifefltly  self-contradictory ;  and  it 
is  clear  that  the  testa  implied  to  measure  the 
▼alne  of  these  portions  must,  if  correct^  giye  ns 
the  law  of  historical  credibility — a  law  of  uni- 
Tsnal  applicability  and  admitting  of  no  excep- 
tion. It  seema  also  clear  that  the  method 
adopted  by  eren  the  most  accurate  writers  down 
toa  Tery  recent  time  could  not  make  us  acquainted 
with  any  such  law.  The  Homeric  tale  of  the 
Trojan  war  is  fail  of  miracles  and  marrels :  the 
heroes  who  are  prominent  in  it  are  the  offspring 
of  dirine  and  human  parents ;  while  the  gods 
mingle  visibly  in  the  strife,  and  wound  others 
or  ^emsdveB  are  wounded  apd  bleed.  This 
exquisite  tale  of  Helen  and  Achilleus,  which  re- 
appears in  germ  in  Vedic  hymns,  and  is  pre- 
sented to  us  in  more  sombre  garb  in  Norse  and 
Scandinayian  epics,  has  been  rationalised  by 
Thucydides,  the  most  severely  accurate  of  con- 
temponiy  historians,  into  a  narrative  as  trust- 
worthy to  all  ^pearance  as  that  of  Hallam's 
ConttitutiofuU  Hi$iory  of  England,  This  result 
i§  attained  by  casting  away  every  portion  of  the 
namtiye  except  that  which  seems  to  point  to 
national  movements  or  furnish  the  clue  of  some 
political  motive ;  but  if  the  materials  cannot  be 
trusted,  the  rationalised  narrative  is,  of  course, 
as  gmt  a  fiction  as  the  poetical  tale  which  it 
is  dpsigned  to  supplant.  The  early  chronicles 
of  England  start  with  the  tale  of  the  same 
Trojan  war,  and  give  a  long  dynasty  of  British 
princes  in  whose  veins  flowed  the  blood  of 
Anchises  and  Priam.  The  supematuial  or 
marvellous  element  in  these  traoitions  was  as 
distasteful  to  Milton  as  to  Thucydides ;  but 
the  rejection  of  this  element  left  him  satisfied 
with  tne  eawit  mortuum  which  then  remained. 
'Thoee  old  and  inborn  kings,'  he  tells  us, 
'  never  any  to  have  been  real  persons,  or  done 
in  their  lives  at  least  some  part  of  what  so 
long  hath  been  remembered,  cannot  be  thought 
without  too  strict  incredibility.  ...  So  far  as 
keeps  aloof  from  impossible  or  absurd,  1  refiise 
not  as  the  due  and  proper  subject  of  story.' 
When,  however,  Niebi^  reconstructed  the  an- 
cieot  history  of  Home,  it  was  thought  that  the 
revolution  in  historical  criticism  had  at  length 
been  accomplished  With  vast  learning  and  a 
marveUoos  memory,  Kiebuhr  undertook  to  dis- 
entangle the  twisted  skein  from  which  he  felt 
sore  that  he  could  extract  a  narrative  as 
thoroughly  tniatworthy  as  the  life  of  Charle- 
Biagne  fay  JB^puihazd.  Knowing  that  oral  tra- 
dition is  not  to  be  depended  on  for  more  than 
a  few  generations  at  moet,  knowing  also  the 
tttdency  to  exaggeration  or  falsehood  which 
arast  {Mwvail  where  there  is  no  written  litera- 
tve  to  check  it,  and  that  an  artificial  chronology 
Ivincs  the  whole  namtive  for  which  it  has  been 
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fiamed  into  extreme  suspicion,  Niebuhr  began 
his  work  in  a  spirit  of  unbounded  confidence^ 
and  grounded  his  own  claim  to  authority  not 
only  on  his  acquaintance  with  really  historical 
documents,  but  on  a  certain  insight,  almost 
amounting  to  an  instinctive  or  divining  faculbr, 
acquired  by  one  who  has  devoted  himself  wholly 
to  the  subject  The  result  was  that,  while  he 
exhibited  the  transparently  artificial  character 
of  the  chronology,  while  he  acknowledged  the 
anachronisms  and  other  contradictions  with 
which  the  story  abounded,  he  yet  insisted  that 
he  had  discovered  the  political  history  of  the 
regal  period,  and  established  the  certainty  of 
revolutions  which  he  himself  had  got  at  only 
by  inference  from  traditions  and  from  the  mani- 
fest incompatibility  of  the  constituti(ta  of  Ser- 
vius  Tullius  with  the  facts  or  alleged  facts  of 
the  later  narrative.  Nothing  could  exceed  the 
ingenuity  with  which  this  work  of  reconstruction 
was  effected ;  but  unless  the  actual  evidence  of 
fact  could  be  urged  for  every  single  step,  the 
whole  process  was  simply  empirical  The  ex- 
treme impolicy  and  danger  of  such  a  method  as 
Niebuhr's  has  been  pointed  out  by  Sir  G.  Come- 
wall  Lewis,  who,  in  his  invaluable  work  on  the 
Credibility  of  Early  Roman  History^  has  exa- 
mined the  several  classes  of  historical  materials, 
and  swept  away  the  plausible  fallacies  which 
exaggerate  or  impair  their  value.  Under  his 
rigid  scrutiny,  the  imcertainty' of  conclusions 
based  on  public  monuments,  chronology,  Usts  of 
officers  or  kings,  family  chronicles,  poems  and 
lays,  has  been  laid  bare  with  a  force  and  a 
system  not  attained  by  any  previous  writer. 
The  conclusion  is  perfectly  simple.  The  testi- 
mony of  contemporary  witnesses  is  the  indis- 
pensable condition  of  all  genuine  history ;  and 
the  extent  of  the  reliance  placed  on  them  must 
be  determinrti  by  the  sanae  tests  which  are  ap- 
plied to  the  testimony  of  witnesses  in  a  court 
of  law ;  bat  in  general  it  is  presimied  that  a 
man  speaking  of  what  he  has  seen  or  heard 
immediately  from  eye-witnesses  is  speaking  the 
truth,  unless  there  be  some  apparent  motive  for 
falsehood,  or  some  bias,  whether  from  political 
feeling  or  religious  enthusiasm,  which  lessens  or 
destroys  his  title  to  credit.  We  cannot,  however, 
enter  here  into  an  examination  of  the  testa 
which  are  applied  to  discriminate  between  what 
is  true  and  untrue  in  the  statements  of  men,  as 
they  relate  matters  falling  within  or  transcend- 
ing the  standard  of  ordinary  experience.  The 
question  is  one  of  the  highest  importance,  as  on 
the  answer  to  be  given  to  it  depends  our  belief 
in  the  possibility  or  impossibility  of  sorcery, 
witchcraft,  and  other  topics  relatmg  to  the  ac- 
tion of  the  spiritual  and  invisible  on  the  visible 
and  material  world,  which  at  no  very  distant 
day  were  the  subjects  of  a  legislation  as  inhu- 
man aa  it  was  minute  and  definite.  [Rational- 
ism;    SUPBRNATUBAL ;     WXTCHCBAFT.]      But  A 

few  remarks  on  the  various  kinds  of  historical 
materials  will  suffice  to  show  how  completely 
we  must  fall  back  for  the  ascertainment  of  all 
facts  on  the  one  canon  by  which- judicial  exami- 
nations are  guided  at  the  present' day. 
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«,   The  rapid  changes  which  may  be  made  in 
the  narrative  of  eventfl,  if  not  immediately  re- 
corded, are  notorious  to  all  who  have  ever  eiven 
any  thought  to  the  matter ;  and  oral  tradition  is 
nothing  more  than  this  hand-to-hand  transmis- 
sion of  stories,  on  which  we  place  so  small  a 
dependence  even  for  ordinary  things  in  our  own 
time.     *  In  the  common  class  of  mankind,'  says 
Mallet  as  quoted  by  Sir  Q.  C.  Lewis,  *  a  son 
remembers  his  father,  knows  something  about 
his  grandfather,  but  never  bestows  a  thought  on 
his  more  remote  progenitors/    One  safeguard, 
indeed,  against  this  perpetual  change  is  ap- 
parently furnished  by  the  metrical  form  into 
which  some  traditions  have  been  thrown,  as  in 
the  Homeric  poems,  or  the  Teutonic  and  other 
epics.    The  text  of  many  of  these  poems  has 
been  very  jealously  guarded  from  a  time  seem- 
ingly long  preceding  the  rise  of  any  contem- 
porary history.     International  suspicion  was 
soon  awakened  to  arrest  any  corruption  of  the 
generally  received  version,  and  the  profession 
of  the  old  Greek  rhapsodists  became  a  calling 
as  sacred,  if  not  so  toilsome,  as  that  of  the 
Brahman  who  spent  half  his  life  in  learning 
by  heart  the  text  of  the  Rig  Veda.     But  these 
poems  themselves  show  that  it  is  vain  to  look  to 
them  for  any  genuine  history  as  such.    They 
have,  for  the  most  part,  no  independent  t^le  to 
tell.     Under  diflferent  colours,  and  modified  by 
the  influence  of  soil,  climate,  and  circumstance, 
they  exhibit  a  common  element,  which  accounts 
for  all  the  developements  into  which  the  old 
myth  has  grown  up.     The  Odyssey  repeats  the 
Iliadf  the  story  of  the  Volsungs  reappears  in  the 
song  of  the  Nibelungs;  and,  as  a  matter  of 
fact,  we  find  that  we  have  to  deal  not  with 
a  narrative  of   events    which  took  place   in 
Asia  Minor,   or  Italy,  or  Norway,  or  India, 
but    with   alleged    occurrences    which    never 
took  place  in  any  of  them,  because  the  sub- 
stantial identity  of  the  tales  of  Achilles  and 
Isfendiyar,  of  Heracles  and  Rustem,  of  Theseus 
and  Perseus,  of  Cyrus  and  Romulus,  CEdipus 
and  Chandragupta,  and  a  host  of  others,  is  in- 
disputable, and  because,  as  Hindus  and  Celts, 
Italians  and  Germans,  could  never  have  bor- 
rowed  them  the  one  from  the    other,   they 
bring  before  us  a  common  inheritance,  for  the 
origin  of  which  we  have  to  account,  and  of 
which  a  comparison  of  the   several  versions 
will  sufficiently  explain  the  growth.     [Mytho- 
logy,  Comparative.]    At  the  utmost,   then, 
these  poems  can  do  no  more  than  exhibit  a 
condition  of  society  which  may,  to  a  certain 
extent,   represent  that  of  the  age  in  which 
the  poems  were  composed.    Thus  the  debased 
condition  of  the  Athenian  women,  in  the  time 
of  Pericles,  is  well  known;   but  the  Homeric 
poems   bring  before  us  a  picture    far  more 
like  that  which  Tacitus  draws  of  the  condition 
of  women  among  the   German  tribes.     Thus, 
then,  at  some  time  between  the  Homeric  age 
and  that  of  the  Peloponne^an  war,  a  great 
change  had  passed  over  Greek  society;  and 
the  ascertainment  of  this  fact  is  an  important 
addition  to  our  historical   knowledge.      So, 
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again,  it  is  clear  that  in  the  Homeric  aoe  the 
influence  of  eloquence  had  made   itself  felt^ 
and  that  such  influence  is  never  felt  except 
among  a  people  who  have  a  capacity  for  free- 
dom, and  are  on  their  road  to  it ;  and  hence 
these  poems  would  of  themselves    sufiice  to 
convince  us  of  the  immense  gulf  which  sepa- 
rated the  Greek  from  the  immovable  intellect 
of  Egyptians,  Babylonians,  andNinevites.  Geo- 
graphical details  may,  in  many  cases,  be  tested 
by  actual  surveys;  and  when  the  Homeric 
poems  speak  of  the  huge    walls  of   Tiryns^ 
and  the  massive  buildings  of  Myk^nse,  we  see 
that  the  poet  was  one  whose  local  descriptions 
may,  to  whatever  extent,  be  trusted.    Beyond 
this,  however,  we  cannot  go.    If  the  story  of 
Paris  and  Helen  be  that  of  the  Vedic  Saram4 
and  Pani,  it  is  mere  waste  of  time  to  seek  in 
the  march  of  the  Achaians  from  Argos  to  Hion 
the  evidence  of  movements  connected   with 
Hellenic  colonisation  in  Western  Asia.     We 
are  dealing  with  traditions,  in  which  the  super- 
natural element  is  inextricably  blended  witii 
the  thread  of  ordinary  events :  or  rather  there 
is  no  such  thread ;  the  whole  order  of  causation 
is  extraordinary  and  divine.     The  mythical 
sense  craved  for  such  an  order  with  an  eager- 
ness as  insatiable  as  that  of  the  middle  ages  for 
the  miraculous,  and  would  have  been  satisfied 
with  nothing  less.      AthSn6  holds  converse, 
face  to  face,  with  Achilleus,  and  Thetis  rises 
from  the  sea  to  comfort  him,   at  the  very 
beginning  of  the  tale ;  and  so  the  supernatural 
element'  runs    through  the    whole.     Hence, 
Mr.  Grote  rightly  determines  to  leave  the  thing 
as  he  finds  it.     It  cannot  be  to  him  a  store- 
house for  historical  events,  properly  so  called. 
Although  it  may  make  him  acquainted  with 
certain  states  of  thought,  society,  legislation, 
and  art,   it  can  tell   him  nothing  of  dynas- 
ties in  Argos,  or  Athens,  or  Ithaca;   hence, 
of  the  tale  of  Troy,  he  asserts  distinctly,  that 
*  If  we  are  asked  whether  it  be  not  a  legend, 
embodying  portions  of  historical  matter,  and 
raised  upon  a  basis  of  truth — whether  there 
may  not  really  have  occurred,  at  the  foot  of 
the  hill  of  Ilium,  a  war,  purely  human  and 
political,  without  gods,  without  heroes,  with- 
out Helens,  without  Amazons,  without  Ethio- 
pians, under  the  beautiful  son  of  Eos — if  we 
are  asked  whether  there  was  not  really  some 
such  historical  Trojan  war  as  this,  our  answer 
must  be,  that  as  the  possibility  of  it  cannot  be 
denied,   so  neither  can   the  reality  of  it  be 
affirmed.*     {History  of  Greece^  vol.  i.  p.  434.) 
We  may  feel  the  natural  regret  and  reluctance 
of  Milton  at  parting  with  fictions  so  beautiful; 
but,   apart   from  the   fact  that    comparative 
mythology  invests  these  fictions  with  an  im- 
measurably higher  interest,  as  the  evidence  of 
the  growth    of   the    human    mind,    of   law, 
morality,  and  reBgion,  it  is  merely  childish  to 
think  that  we  increase  or  retain  knowledge  by 
refusing  to  give  up  a  fiction,  or  affirming  that 
to  be  certain  which  we  are  not  justified  in  call- 
ing so.   Negative  results  are  in  such  cases  a  posi- 
tive gain.    If  we  can  furnish  cogent  evidence 
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for  tlie  propoflidon,  that  the  legislation  of  an  exact  line,  marking  where  fiction  ends  and 
Knma  and  Serrina    Tollias  is  fictitious,   we   history  begins. 

know  more  than  we  knew  while  we  fancied  4.  Of  conflicting  or  contradictoiy  legendf, 
it  to  be  historical.  '  Researches  into  ancient '  we  can  speak  somewhat  more  positively, 
history,'  says  Sir  G.  Comewall  Lewis, '  which  '  Although  of  two  or  more  contradictoiy  narra- 
lead  to  merely  negatiye  results,  are  important  \  tives,  as  such,  we  cannot  be  sure  that  one  may 
and  useful,  as  well  as  similar  researches,  which  j  not  be  true,  yet  when  they^contradict  other  nar- 
lead  to  poaitiye  results.  They  distinguish  ratiyes,  and  when  they  exhibit  elements  which 
between  ftctiaii — ^which,  however  diverting  run  through  large  families  of  legends  in  dis- 
instmctiTe,  and  elevating;  can  never  be  Mston-  ,  tant  and  unconnected  countries,  we  are  fully 


caL— and  reality,  which  is  a  necessaiy  attribute 
of  a  historical  narrative.'  (Astronomy  of  the 
AneknU,  p.  483.) 

2.  A  tradition  does  not»  however,  become 
more  trustworthy  because  it  is  carved  on  stone 
or  wood,  or  painted  on  a  wall,  unless  we  have 
good  grounds  for  believing  that  it  is  contem- 
poraiy  or  nearly  contemporary  with  the  events 
which  it  recoids.  In  other  words,  public 
monuments  must  be  tried  by  the  same  tests 
which  are  applied  to  all  records  whatsoever. 
Mr.  Orote  xigntly  insists  on  the  necessity  of 
ascertaining  whether  the  inscriber  had  an 
adequate  knowledge  of  the  facts  which  he 
recOTds,  and  whether  or  not  there  may  be 
reason  to  suspect  misrepresentation.  *  Instances 
are  not  wanting,  whether  of  false  inscriptions 
or  of  foived  memorials.  A  sprinkling  vessel, 
which  ^rodotus  believed  to  have  been  the 
nft  of  Croesus,  was  made  by  the  forgery  of  a 
Delphian  to  testify  to  the^  piety  of  the  Lace- 
daemonians. Empty  sepulchres  raised  on  the 
battle-field  at  Plateese  soothed  the  vanity  of 
those  Greeks  whose  fathers  were  not  present 
at  the  fight.  It  would  scarcely  he  more  rash 
to  admit  a  fact,  without  hesitation,  on  the  evi- 
dence of  such  monuments  or  inscriptions,  than 
to  accept,  as  proo&  of  the  historical  existence 
of  Heracles  or  Endymion,  of  Mneaa  or  Niobe, 
the  tombs  and  relics  which  were  exhibited 
before  Uie  eyes  of  later  historians  and  geo- 
graphers.'    (Cox,  Persian  War,  p.  286.) 

i  Genealogies  and  official  lists  deserve  even 
less  credit,  or.  Grrote  has  well  shown  that  to 
^e  Greek  the  genealogy  was  valuable,  not 
for  its  length,  but  for  its  brevity.  The  histo- 
rian Hecatseus  expressed  a  certain  humility 
when  he  asserted  that  his  ancestor,  in  the 
seventeenth  generation,  was  a  god.  He  would 
have  been  a  prouder  man  if  he  could  have  cut 
out  ten  of  these  generations.  Eveiy  family, 
every  tribe,  every  line  of  kings,  sought  to 
■how  that  the  blood  which  flowed  in  their 
veins  b\d  a  divine  source ;  hence  the  earlier 
finks  in  every  such  tree  are  palpably  unhis- 
lorieal  and  fictitious.  The  list  of  Athenian 
trefaons  in  the  days  of  Themistocles  and 
Kimon  maj  be  genuine;  but  this  proves 
Bothng  for  the  existence  of  Theseus  or  of 
Codrus.  The  historical  exploits  of  the  victors 
vfaose  praisee  were  sung  by  Pindar,  furnish  no 
■art  ofproof  that  the  series  of  Olympian  con- 
queror* oegina  with  Coroebus.  All  that  we  can 
■7  of  such  listi;  therefore,  is,  that  at  a  certain 
•tige  we  know  them  to  be  historical,  and  that 
•tan  Miiier  stage  we  know  them  to  be  unhis- 
tekd,  but  that  ire  are  wholly  unable  to  draw 
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justifled  in  rejecting  them  all ;  and  thus  almost 
all  the  local  and  institutional  legends  of  Greece, 
Rome,  and  other  states,  are  swept  away  at 
once.  How  completely  they  fail  to  withstand 
any  of  the  tests  which  may  be  applied  to  them, 
will  be  evident  to  any  who  will  weigh  the 
evidence,  on  either  side,  as  given  by  Sir  G, 
Comewaill  Lewis  in  his  Credibility  of  Early 
Roman  History. 

5.  The  question  of  legislation  brings  us  to 
the  subject  of  plausible  fiction.  The  military 
constitution  of  Servius  Tullius  is  undoubtedly 
very  elaborate,  and  it  is  certainly  recorded  in  a 
way  as  sober  and  prosaic  as  the  schedules  of 
the  English  Income-tax  Act  Yet  the  accounts 
given  of  the  motives  and  design  of  the  king 
are  utterly  contradictx)ry ;  and  the  actual  con- 
dition of  the  people,  as  known  to  us  in  later 
times,  renders  it  impossible  that  such  a 
legislation  could  have  preceded  it.  The  legis- 
lation is,  therefore,  not  historical;  and  if,  in 
addition  to  this,  whether  in  Rome  or  elsewhere, 
we  can  perceive  constraining  reasons  why  such 
legislative  schemes  should  be  propounded,  wo 
can  then  dismiss  them,  as  being  not  merely 
unhistorical,  but  fictitious. 

6.  Of  artificial  chronology  we  hye  already 
spoken.  This  character  is  commonoo  all  early 
chronological  records  whatsoever.  Each  tribe 
and  race  has  had  its  sacred  or  mystic  numbers, 
whether  for  civil  or  religious  purposes ;  and  the 
temptation  to  adopt  an  arithmetical  scries  in 
the  catalogue  of  events  was  irresistible  to  all 
in  whom  the  historical  sense  may  be  said  to 
have  been  wholly  dormant.  We  find  such 
artificial  schemes  more  especially  in  the 
Egyptian  computations,  the  Roman  regal 
chronology,  in  that  of  the  Etruscans,  as  well 
as  in  that  of  the  Anglo-Saxon  conquests  in 
England. 

We  are  brought,  therefore,  to  the  conclusion 
that  we  cannot  appeal  to  these  chronological 
computations,  or  official  lists,  or  legislative 
schemes,  as  evidence  that  the  condition  of  a 
later  time  is  the  result  of  revolution,  rather 
than  of  progress.  Because  Niebuhr  found  that 
the  traditions  of  the  regal  period  could  not  be 
made  to  fit  in  with  the  political  state  of  a  time 
much  more  near  to  that  of  contemporary 
historians,  therefore  he  insisted  that  there 
had  been  a  revolution  which  impeded  the 
working  of  the  Servian  constitution.  Sir 
Comewall  Lewis  has  shown  that  the  facts 
cited  by  Niebuhr  furnish  absolute  proof  that 
it  never  worked  at  all.  The  authority  of  a 
document,  or  book,  or  inscription,  as  such,  goes 
for  little  or  for  nothing ;  and  we  are  thrown 
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bade,  to  use  the  words  of  Sir  G-.  G.  Lewis,  on 
'  the  tests  by  which  the  reality  of  modem  facts 
is  determined,*  and  these  tests  can  be  satis- 
fied with  nothing  less  than  the  word  of  con- 
temporary witnesses  whose  credibilihr  must  be 
sifted  by  the  mles  already  stated.  The  reader 
who  may  wish  to  examine  the  subject  fnrther  is 
referred  to  GJrote's  History  of  Greece,  part  i. ; 
Sir  0-.  C.  Lewis,  CredibUity  of  Early  Roman 
History,  and  Astronomy  of  the  Ancients ;  Cox, 
History  of  Greece,  book  ii.  ch.  i. ;  Edinburyh 
Review,  July  1862,  p.  97i  &c   [Supbbstitiok.] 

Klstoriograplier  (G-r.  Urrapiaypd^oi),  A 
professed  historian,  or  writer  of  histories.  It 
has  been  a  common,  although  not  uniform, 
practici)  in  European  courts  to  confer  the  place 
of  public  historiographer  on  some  learned  man 
as  a  mark  of  royal  favour.  Voltaire  had  at 
one  period  the  title  of  Royal  Historiographer 
of  France. 

Sistory  (Or.  Uropla,  from  the  verb  Itrropdw, 
I  enquire).  This  word  is  first  used  in  the 
commencement  of  the  work  of  Herodotus,  which 
he  there  calls  by  the  title  Historia.  It  is  pro- 
bable that  this  writer  thus  fixed  the  sense 
in  which  the  word  has  ever  since  been  used 
— as  applicable,  strictly  and  properly,  to  the 
civil  history  of  man,  although  it  has  been 
analogically  used  to  express  other  branches  of 
investigation,  us  in  the  term  Natural  History, 
still  in  use. 

Civil  history,  properly  so  called,  has  also 
been  subdivided  into  several  branches :  first, 
according  to  the  class  of  events  or  actions 
which  is  made  the  subject  of  narration;  as 
ecclesiasticnl,  political,  and  literary:  secondly, 
aeconling  to  the  extent  of  the  subject;  as 
universal  history,  in  contradistinction  to  the 
liibtory  of  particular  nations  or  districts,  or 
to  that  of  individual  men,  more  properly 
termed  biography. 

In  a  general  view  of  civil  history  (if  we 
remember  always  that  such  divisions  are  after 
all  arbitrary),  the  whole  subject  may  perhaps 
be  conveniently  classed  under  five  heads : — 

1.  The  Jewish  history,  as  contained  in  the 
Old  Testament 

2.  The  history  of  the  empires  and  states  of 
antiquity  in  that  portion  of  the  world  known 
to  the  classical  and  Jewish  historians,  and 
illustrated  by  classical  and  Jewish  history ; 
VIZ.  Assyria,  Persia,  Egypt,  Phanicia,  and  its 
colony  Carthage. 

3.  Classical  histoiy,  properly  so  called; 
the  history  of  the  national  affairs  and  con- 
quests of  the  Greeks  and  Romans. 

4.  The  history  of  those  nations  and  slates 
(chiefly  Oriental)  which  possess  annals  of  their 
own,  independent  of  classical,  Jewish,  and 
modem  European  literature;  China,  India, 
modem  Persia,  Arabia,  and  the  Mohammedan 
conquests. 

5.  Modem  European  history,  including  that 
of  the  colonies  and  conquests  of  Europeans. 

1.  The  Jewish  history,  as  we  have  said,  is  to 
be  found  in  the  Old  Testament,  some  Apocry- 
phal booki^   and  in  the  writings  of   Jewish 
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'  authors,  as  Josephus    and   Phila^  who  havs 
investigated  the  antiquities  of  their  country. 
I      2.  Of   Assyria,  Egypt,    Phcsnicia,   ancient 
j  Persia,  Carthage,  &c,  we  possess  no  historical 
notice  except  such  as  is  denved,  1.  From  Jewish 
,  or  classical  authors ;  2.  From  monuments,  es- 
pecially in  Egrpt    Phcenician  historical  au- 
thors (Sanchoniatho,  Berosus,  &c)  are  referred 
to  by  clsssical  writers,  and  perhaps  their  works 
'  have  been  in  part  abridged  by  them ;  but  we 
have  no  actual  remains  of  their  compositions 
on  the  authenticity  of  which  reliance  can  be 
placed.    With  respect  to  Persia,  much  industry 
.  nas  been  expended  in  endeavouring  to  extract 
from  the  histories  of  modem  native  writers 
coincidences  with  the  narrations  of  Oreek  and 
Roman  authors ;  and  the  recent  discoveries  of 
Layard,  Rawlinson  and  others  are  thought  to 
have  thrown  much  light  on  this  branch  of  our 
subject,  though  their  full  value  is  not  as  yet 
determined. 

3.  The  poems  of  Homer  are  generally  re- 
carded  as  containing  the  oldest  fragments  of 
Grecian  history ;  but  from  these  we  can  infer 
little  more  than  the  existence  of  certain  towns, 
or  the  prevalence  of  certain  customs,  at  the 
time  in  which  the  poems  were  composed.  An 
examination  of  the  Trojan  legend  with  the 
mythology  of  other  portions  of  the  Aryan  race, 
has  shown  that  there  is  no  real  ground  for 
theories  which  connect  the  war  of  Troy  with 
the  movements  of  Hellenic  colonists  in  Western 
Asia,  or  with  any  other  political  causes.  [Epic] 
Herodotus  is  the  oldest  Greek  prose  writer. 
His  invaluable  history  comprises  a  descrip- 
tion of  several  countries  bordering  on  Greece 
and  the  Mediterranean  ;  concise  narratives  of 
Egyptian,  Persian,  and  Assyrian  history ;  and 
a  connected  account,  more  or  less  detailed, 
according  to  circumstances,  of  the  history 
of  Greece,  both  civil  and  domestic,  for  about 
fifty  years  previous  to  the  invasion  of  Xerxes, 
with  which  his  annals  close  (b.  c.  about  480). 
The  history  of  the  Grecian  commonwealth 
is  pursued  in  detail  by  Thucydides  and 
Xenophon  for  about  a  century  afterwards. 
Aft^r  that  period  our  knowledge  of  Greek 
domestic  history  is  confined  to  the  incidental 
notices  derived  from  contemporary  writers,  and 
the  ^neral  compilations  of  later  historians, 
varying  greatly  in  trastworthiness  and  au- 
thority. [Historical  Cbsdibilitt.]  Among 
these  may  bo  mentioned,  as  authors  from 
whom  a  large  portion  of  our  actual  knowledge 
is  derived,  Diodorus  Siculus,  the  aathor  of  a 
very  miscellaneous  general  history,  of  which 
great  part  is  lost,  who  lived  about  the  age  of 
Augustus;  Polybius,  whose  history  is  more 
especially  devoted  to  Boman  affairs;  Arrian 
and  Quintus  Curtius,  the  historians  of  the 
conquests  of  Alexander ;  Livy,  as  to  the  trans- 
actions between  Greece  ana  Rome;  Justin, 
the  compiler  of  a  brief  but  useftd  abridgement 
of  general  history;  Plutarch,  in  his  Liffea  of 
Illustrious  Men,  &c  These  writers  bring  the 
student  down  to  the  period  of  tho  subjugation 
of  Greece  by  Rome ;  after  which  all  history  of 
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Greek  afbin,  properly  so  called,  terminates, 
HD^  tlie  establiahment  of  vhat  is  known  as  the 
Eastern  empire,  and  we  hare  little  knowledge 
of  the  state  of  Oreece  and  the  Grseco-Asiatic 
kiogdoms  in  their  proyindal  state. 

Ancient  Roman  history,  down  to  the  first 
Panic  War,  ia  chiefly  known  from  the  compila- 
tions of  Liry  and  IHonysins  of  Halicamassus, 
writers  whose  credit    la   rendered  extremely 
doabtftil  by  modem  inveatigation ;  and,  where 
these  ikil,  from  incidental  sources.    In  the 
History  of  the  Pnnic  Wars,  the  narrative  of 
JAtj  is  aided  by  the  admirable  work  of  Poly- 
bios.    From  the  end  of  the  second  Pnnic  War 
to  the  dictatorship  of  Solla  (nearly  150  years), 
our  materials  for  Roman  history  are  very  de- 
ficient ;  the  want  of  contemporary  writers  being 
supplied  only  by  later  compilations,  and  by  the 
incidental  knowledge  derived  from  writers  on 
Tariou>s  subjects,  the  course  of  whose  composi- 
tion led    them  to  touch   on  past  events — of 
whom  tiie  most  Taluable  is  Cicero.    From  the 
period  of  Sulla's  dictatorship  to  the  accession 
of  Vespasian  (nearly  150  years),  we  have  the 
advantage    of   a  succession  of  contemporary 
writers,  some  of  them  actors   in  the  events 
which    they    describe,   and  comprising  some 
of  the  greatest  names  in  literature — Sallust, 
Cicero,    Csesar,  Velleius  Paterculus,   Tacitus. 
Yet  even  here  there  is  one  considerable  lacuna^ 
comprising  the  last  thirty  years  of  the  reign 
of  Augustus,   as  to  which  our  knowledge  is 
scanty.     From    the    accession    of   Vespasian 
to  the  reign  of   Constantine,  a  long  period 
elapses,  daring  which  our  historical  acquaint- 
ance   with  the    events    of   an    empire    then 
comprising  the  greater  part  of  the  civilised 
world  is  Tagne  and  defeetrve.  Dion  Cassias  and 
fierodian  are  the  two  best  writers  on  history 
Tbo  can  be  named  in  this  long  interval ;  the 
litter,  during  the  short  epoch  which  he  illus- 
trates as  a  contemporary,  is  full  and  valuable. 
After  the  accession  of  Constantine,  we  have 
Abundant  materials  for  history,  both  ecclesias- 
tical and  civil,  from  the  hand  of  contemporary 
authors,  down  to  the  reipn  of  Justinian  in  the 
East  and  of  Theodorie  in  the  West,  although 
the  quality  of  the  writers  is  sensibly  degene- 
rated.   Perhaps  the  comjparative  obscurity  and 
uncertaintr  into  which  histoiy  is  plunged  after 
the  last  of  these  two  epochs,  and  the  absence 
of  all  standard  writers  after  Procopius,  render 
it  the  beat  period  to  fix  upon  for  the  arbitrary 
limit    between  ancient  and  modem  history. 
It  will  be  seen  from  this  brief  summary  that 
the  only  periods  of  any  extent  as  to  which  we 
have  the  assistance  of  contemporaiy  historians 
(or  original  autiiority,  properly  so  called),  in 
the  whole   extent  of  classical  history,  are — 
1.  As  to  Oreece,  from  b.  c.  500  to  b.  c.  380 ; 
1  As  to  Rome,  from  the  dictatorship  of  Sulla 
to    the    accession   of  Vespasian  (b.c.   76  to 
▲.n.  70);  and,  finally,  the  reigns  of  Constantine 
and  his  sneeesaors. 

4.  After  the  down&ll  of  the  Roman  empire, 
t  kmg  series  of  rerohitions  in  dynasties  and 
natbos  ioQowed  before  Western  Europe  was 
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parcelled  out  into  the  several  great  countries 
which,  notwithstanding  all  subsequent  changes 
in  political  limits,  have  since  subsisted  as 
geographical  divisions — ^Britain,  France,  Spain, 
Germany,  Italy,  the  Scandinavian  regions. 
Another  period  elapsed  before  the  three  great 
countries  of  Eastern  Europe — Russia;  Poland, 
Hungary — were  added  as  distinct  members 
to  the  family  of  European  states. 

From  tho  abdication  or  deposition  of  Au- 
gustulus  and  the  so-called  fall  of  the  Roman 
empire  to  the  revival  of  literature  (a  period 
comprising  in  round  numbers  about  eleven 
centuries),  our  knowledge  of  the  affairs  of 
Western  Europe  is  derived  from  a  series  of 
writers,  in  each  country,  who  are  usually 
comprehended  under  the  title  of  chroniclers, 
A  chronicle,  or  book  of  annals,  is  properly  a 
history  of  which  the  continuous  narrative  is 
so  intermpted  that  each  year  forms  a  separate 
section,  and  events  are  thus  related  nearly  in 
strict  chronological  order.  This  is  a  form 
very  commonly  adopted  by  the  historians  of 
the  dark  ages,  of  whom  the  greater  proportion 
were  monks.  But  a  great  many  of  the  histories 
of  the  middle  ages  are  not  even  in  the  form  of 
chronicles ;  they  have  all  the  requisites  which 
the  most  fastidious  criticism  can  require  of  a 
regular  history. 

The  Venerable  Bede,  who  wrote  in  the  ninth 
century,  presents  us  with  the  first  name  of  true 
credit  and  authority  among  the  annalists  of 
England.  Of  our  monkish  Latin  chroniclers 
in  later  times,  Matthew  Paris  is  perhaps  best 
entitled  to  the  ciiaracter  of  an  historian.  After 
the  period  of  the  invaluable  Saxon  chronicle, 
we  have  no  vernacular  English  histories  worthy 
of  note,  with  the  exception  of  a  few  meagre 
rhyming  chronicles,  until  the  revival  of  letters 
and  discovery  of  printing.  In  France,  the  long 
collection  of  native  I^atin  chroniclers  presents 
us  with  few  names  of  interest  after  the  time  of 
the  celebrated  Gregory  of  Tours;  but  the 
Crusades  called  forth,  for  a  short  space,  an 
unusual  spirit  of  historical  description.  When 
we  arrive,  however,  at  the  fourteentn  andfifteenth 
centuries,  we  find  among  the  native  French  his- 
torians two  authors,  of  great  value  as  inti- 
mately acquainted  with  the  events  of  their  own 
times,  Froissart  and  Philip  de  Comines.  The 
annals  of  Italy  are  to  be  sought  in  the  pa^es  of 
a  long  series  of  chroniclers,  from  the  eighth 
century  downwards,  of  whom  the  most  valuable 
are  published  together  in  Muratori's  great  col- 
lection. Their  works  are  uniformly  in  Latin 
imtil  the  thirteenth  century.  But  towards  the 
end  of  that  age  the  Tuscan  dialect  was  elevated, 
as  it  were  at  a  single  step,  to  the  rank  of  a 
literary  language;  and  the  little  Tuscan  re- 
publics product  a  succession  of  historians, 
many  of  them  remarkable  for  the  purity^  of 
their  style,  and  some  (as  the  three  ViUani  of 
Florence)  for  their  extensive  information  and 
historical  talent.  Germany  and  Spain,  in  the 
middle  ages,  produced  few  historical  works 
above  the  rank  of  dry  chronicles,  But  the 
annals  of  the  Scandinavian  nations  form  the 
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jiost  important  part  of  their  early  and  peculiar 
Hterature.  The  Ghreek  empire  produced,  also, 
a  series  of  chroniclers,  whose  works  hare  been 
collected  in  the  Corpus  Historia  By^antina. 

The  period  known  as  that  of  the  revival  of 
letters,  and  the  following  century,  were  dis- 
tinguished by  the  appearance  of  several  writers 
of  firet-rdte  merit  in  the  department  of  history. 
In  Italy,  Guicciardini ;  in  France,  De  Thou ; 
in  Spain,  Heirera ;  and  our  own  Camden  may 
be  added,  not  without  justice,  to  the  number. 
To  follow  the  progress  of  history  in  modern 
times  would  be  an  impossible  task.  Suffice  it 
to  say,  that  with  the  advance  of  literary 
knowledge  and  the  increase  of  education, 
historical  writers  seem  to  become  more  strongly 
divided  into  two  very  different  classes :  those 
who  furnish  contributions  towards  the  history 
of  their  own  times,  especially  the  writers  of 
memoirs— of  which  France  gave  the  first  ex- 
amples, and  still  produces  the  most  numerous ; 
and  the  historians,  more  properly  so  called, 
who  collect)  discuss,  and  criticise,  endeavouring 
to  extricate  the  truth  from  the  mass  of  former 
materials.  The  latter,  in  our  times,  has  become 
more  peculiarly  the  province  of  literary  men. 
Philosophical  history,  in  which  the  mere  nar- 
rative of  £eu:ts  is  regarded  as  subordinate  to  the 
elucidation  of  general  truths,  and  too  frequently 
to  the  establishment  of  favourite  theories,  is  a 
modem  improvement  in  the  art ;  and  Volt&ire 
is  commonly  regarded,  not  without  some  truth, 
as  the  founder  of  the  school  of  philosophical 
historians,  among  whom  the  highest  rank  in 
popularity  has  been  attained  and  deserved  by 
CKbbon.  But  it  may  be  said,  with  truth,  that 
the  present  century  has  carried  the  science  of 
philosophical  and  of  political  history  very  for 
beyond  those  which  preceded  it.  The  names  of 
Sismondi,  Miguel,  Thiers,  H.  Martin,  Thierry, 
Michelet,  H^lam,  Macaulay,  Niebuhr,  Schlos- 
ser,  Banke,  Finlay,  (>rote,  Milmau,  Comewall 
Lewis,  and  many  more,  might  be  cited  in  proof 
of  this  assertion. 

6.  The  history  of  the  more  remote  Oriental 
nations,  and  also  of  those  which  derive  their 
religion  and  civilisation  from  Arabia,  may  be 
conveniently  classed  apart,  as  being  derived  from 
wholly  different  soiirces.  Chinese  and  Indian 
history  form  two  entirely  distinct  bodies  of 
knowledge.  With  regard  to  that  of  the  Moham- 
medan nations,  it  may  be  observed  that  it  is 
brought  into  contact  with  that  of  modem 
Europe  in  several  distinct  countries  and  periods ; 
of  which  the  most  remarkable  instances  are  the 
Crusades,  the  annals  ofthe  Moors  in  Spain,  and 
the  history  of  the  Turkish  empire  in  its  trans- 
actions first  with  the  Greeks,  and  afterwards 
with  the  other  nations  of  Christendom. 

Bistrionio  Art.  The  art  of  acting  in 
dramatic  representations  is  not  unfrequent^  so 
called,  from  the  Lat.  histrio,  or  hister,  an  actor, 
[Theatre.]  The  word  histrio  is  of  Etruscan 
derivation,  as  was  the  Boman  dramatic  art 
also.     (Mim,  de  VAcad.  des  Inscr.  vol.  xxvii.) 

Bitoli.  In  Naval  afiSiirs,  a  particular  kind 
of  knot,  of  which  there  are  several,  and  all  of 
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which  have  more  or  less  the  character  of 
nooses.     [BInot.] 

Bltlie.  An  old  English  word,  signifying  a 
port,  wharf,  or  minor  harbour,  at  which  goods 
are  shipped  or  landed;  Queenhithe  on  the 
Thames  is  an  example. 

Bltopadesa.  In  Sanscrit  Literature,  a 
Friendly  Instructor  or  collection  of  fables, 
commonly  known  as  the  fables  of  Bidpai  or 
Pilpay.  This  collection  has  circulated  chiefly 
in  India ;  but  another  portion,  imder  the  title 
Calila  and  Bimna,  is  famous  through  Western 
Asia  and  in  Europe. 

BlveSf  Bee  ( A.-Sax.  hyfe).  The  ingenuity 
of  man  has  devised  a  great  variety  of  bee  hives, 
which  may  be  conveniently  classified  as  follows : 
1.  Those  which  do  not  admit  of  enlargement ; 
as  the  common  straw  hive  or  skep.  2.  Those 
capable  of  being  added  to  from  above ;  as  the 
orainary  cottage  depriving  or  capped  hives. 
3.  Those  capable  of  being  added  to  from  below ; 
as  nadir  hives.  4.  Those  capable  of  enlarge- 
ment both  above  and  below ;  as  storied  hives. 
5.  Those  capable  of  being  increased  sideways  ; 
as  the  collateral  hives.  6.  Those  in  which  each 
comb  is  contained  in  a  separate  removable 
frame ;  as  the  leaf  hive  of  Huber,  or  the  more 
recent  frame  hives.  7.  Those  intended  to 
afford  facilities  for  observation ;  as  the  unicomb 
and  other  observatory  hives.  8.  Those  in  which 
the  bees  are  not  circumscribed  for  space ;  as 
the  American  box  hives. 

As  the  management  of  bees  in  these  several 
hives  varies  considerably,  it  will  be  desirable 
to  speak  of  each  somewhat  in  detail. 

1 .  The  straw  skep,  or  hive  generally  employed 
in  this  country,  is  a  familiar  example  of  the  first 
class,  viz.  those  not  admitting  or  enlargement. 
The  method  of  management  generally  pursued 
is  very  simple.  The  swarms  of  one  year  are 
allowed  to  remain  for  two  seasons,  or  till  the 
autumn  of  the  second  year,  when  the  bees  are 
destroyed  by  the  fumes  of  burning  sulphur,  and 
the  contents  of  the  hive  appropriated.  The  chief 
recommendations  of  this  plan  are  its  extreme 
simplicity  and  the  facility  with  which  it  can 
be  carried  into  operation  by  imskilled  persons. 
The  drawbacks  to  it  are,  that  it  necessitates 
the  destruction  of  the  bees  (often  of  much 
l^reater  value  than  the  honey  obtained),  and  that 
It  yields  only  a  small  amount  of  inferior  honey, 
mixed  with  bee-bread,  and  contained  in  old 
dark-coloured  brood-comb. 

By  a  slight  variation  in  the  mode  of  manage* 
ment,  much  better  results  may  be  obtained  on 
this  system.  The  young  hives  of  the  current 
season  should  be  destroyed,  instead  of  those 
which  are  older.  The  reasons  for  this  choice 
are  severaL  As  the  first  swarm  is  always  led 
off  by  the  old  queen,  the  colony  founded  by  it 
is  usually  less  prolific  than  that  from  which  it 
proceeded,  and  which  is  governed  by  a  young 
queen  of  ttte  current  year. 

The  comb  contained  in  the  young  hives  is 
much  whiter  and  more  free  from  bee-bread  than 
that  in  the  old  hives ;  consequently,  the  honey 
yielded  by  it  is  far  purer  in  quality.     The  old 
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kives  which  are  kept  for  the  issne  of  swarms 
vili  answer  thia  ptiipoae  for  a  great  number  of 
years  in  aucceasion. 

In  this  country  the  single  hiyes  are  usually 
eonstracted  of  straw.  Straw  has  the  advan- 
tage of  not  transmitting  the  heat  of  the  sun 
Terj  readily  to  the  interior;  but,  when  hives 
are  properly  shaded,  it  offers  no  advantages 
over  wood,  which  is  in  many  other  respects 
&r  superior. 

2.  The  most  simple  improvement  in  bee 
management  consists  in  the  addition  of  a  cap, 
small  hive,  or  super  to  the  stock  bive.  For  this 
purpose  the  latter  should  have  a  fiat  top,  which 
should  be  perforated  with  an  opening  or  open- 
ings capable  of  being  closed  when  access  to 
the  super  is  not  required.  Depriving  hives 
may  be  constructed  of  straw  or  wood;  but 
metal  slides  or  lids  to  dose  the  openings  should 
not  be  employed,  as,  from  the  great  conduct- 
ing power  of  metal,  it  becomes  cold  in  winter, 
and  in  that  condition  condenses  the  moisture 
of  the  hive,  which,  trickling  down  the  combs, 
renders  them  mouldy  and  unhealthy  to  the 
be^. 

The  management  of  depriving  hives  is  very 
simple.  When  the  stock  becomes  numerous 
and  the  secretion  of  honey  by  the  flowers  is 
abundant,  the  openings  in  the  stock  hive  are 
uneovared,  and  the  cap  or  super  which  is  to  be 
filled  with  honeycomb  is  placed  over  the  hive. 
If  the  time  has  been  well  selected,  and  espe- 
cially if  the  bees  are  attracted  by  fixing  some 
ptecee  of  clean  empty  comb  in  the  super  hive. 
It  is  generally  at  once  occupied  and  filled  with 
pure  white  honeycomb,  free  from  bee-bread  or 
coood,  and  worth  from  four  to  five  times  the 
value  of  ordinary  run  honey,  obtained  on  the 
single  hive  system.  Hany  persons  employ  bee- 
^aases  instead  of  straw  or  wood  supers,  but 
the  bees  do  not  take  readily  to  glass,  even  when 
darkened ;  and  its  employment,  therefore,  is  not 
desirable. 

3.  Nadir  kives  are  those  in  which  room  for 
the  storage  of  aureus  honey  is  added  below 
the  stock  hive.  The  circumstance  that  the 
beee  always  convey  the  honey  to  that  part  of 
the  hive  fiuthest  removed  from  the  entrance, 
mdos  this  arrangement  one  of  the  least  pro-* 
lltable  in  aetnal  practice;  and,  consequently, 
nadir  hives  are  not  to  be  recommended. 

4.  Storied  kives,  as  their  name  implies,  con- 
sist of  several  stories,  which  can  be  placed  one 
over  the  otiier;  they  may  be  either  circular, 
sipare^  hexagonal,  or  octagonal.  The  stock 
hive,  or  principal  portion,  should  not  contain 
Urn  than  1,600  cubic  inches  of  space.  The 
mode  of  management  is  sufiSciently  simple. 
When  the  hive  becomes  populous  in  the  spring 
€r  early  summer,  the  top  box  is  placed  over  the 
love,  and  communication  made  between  it  and 
^  lower  box.  An  additional  box  is  added 
bekw  the  stock  box,  to  prevent  the  issue  of  a 
Viinn,  which,  by  the  removal  of  a  very  large 
nmber  of  woridn  j^  bees,  would  greatly  lessen 
^  honey-gathenng  powers  of  the  colony. 
tt  a  swarm  of  great  me,  weighing  not  less  than 
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four  or  five  pounds,  and  consisting  of  20,000 
to  24,000  bees,  is  placed  in  a  storied  hive,  the 
top  box  may  even  be  put  on,  during  the  first 
season,  as  soon  as  the  stock  hive  is  filled  with 
comb.  A  well-stored  super  may  thus  be  obtained; 
This  proceeding,  however,  is  not  practicable 
with  ordinary  sized  swarms  of  three  pounds 
weight,  unless  two  of  them  are  joined  together. 
There  is  no  system  of  bee-keeping  that 
yields  such  profitable  results  as  this.  Top 
boxes  of  pure  white  virgin  honey,  weighing 
from  twenty  to  thirty  pounds  each,  are  con- 
stantly produced  in  good  seasons,  and  meet 
with  a  ready  sale  at  four  times  the  price  of 
ordinary  run  honey. 

In  Ayrshire,  where  profitable  bee-keeping  is 
better  understood  than  in  any  other  county  in 
Grretit  Britain,  the  storied  hives  are  almost  ex- 
clusively employed ;  and  from  the  skill  with 
which  they  are  worked,  aided  by  the  meteoro- 
logical advantages  of  the  district,  yield  the 
largest  and  best  honey  harvests  known  in 
the  kingdom.  The  boxes  employed  in  Ayrshire 
are  octagonal,  about  fifteen  inches  in  diameter 
by  six  in  depth.  They  communicate  with  one 
another  by  long  apertures,  which  may  be  closed 
with  slides.  Four  of  these  boxes  constitute 
a  hive.  Of  these,  two  form  the  stock  box  for 
the  winter.  The  super  or  top  box,  and  the  lower 
box,  are  only  added  during  the  honey-gatliering 
season. 

6.  Collateral  Hives,  in  which  increased 
room  is  given  at  the  sides,  were  invented  many 
years  since  by  the  Key.  Stephen  White,  and 
wore  advocated  during  the  present  century  by 
Mr.  Nutt  The  impossibility  of  preventing  the 
queen  from  passing  into  the  side  boxes  and 
depositing  eggs,  which  are  always  accompanied 
by  bee-bread,  renders  the  plan  far  inferior  to 
the  system  last  described,  and  it  is  rapidly  pass- 
ing out  of  favour  amongst  the  best  practical 
bee-keepers. 

6.  Frame  Hives.  Hives  in  which  the  bees 
are  compelled  to  build  e<ich  comb  in  a  separate 
frame  have  been  long  known.  The  leaf  hive 
of  the  justly  celebrated  Huber  consisted  of  rect- 
angular frames  placed  side  by  side,  and  closed 
in  at  the  extreme  ends;  these  formed  a  per- 
fect hive  when  in  contact;  at  the  same  time 
every  single  leaf  with  its  contained  comb  was 
capable  of  being  readily  removed  for  observa- 
tion or  deprivation  of  honey.  Since  the  time  of 
Huber,  hives  in  which  the  frames  are  made  to 
lift  out  from  the  top  have  been  designed  by 
various  apiarians  in  Germany,  England,  and 
America;  and  in  the  hands  of  skilled  bee- 
masters  they  have  proved  most  advantageous, 
as  they  place  every  comb  under  perfect  control, 
and  admit  of  the  performance  of  many  opera- 
tions, such  as  rearing  of  additional  oueens,  the 
artificial  production  of  swarms,  the  aeprivation 
of  early  honey,  &c. 

The  increased  expense  of  frame  kives  over 
simple  storied  hives  is,  however,  one  draw- 
back to  their  general  adoption ;  and  the  greater 
skill  required  in  their  management,  and  ^e  less 
marketable  form  in  which  the  surplus  stores  are 
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lemoved,  render  them  less  suited  for  ordinaiy 
bee-keepers  than  the  storied  boxes. 

7.  Observatory  Bive$,  Hives  intended  to 
afford  unusual  &cilities  for  observing  the  actions 
of  the  bees  are  formed  of  glass.  One  of  these, 
known  as  the  unicomb  hive,  is  so  narrow  as  to 
admit  of  the  construction  of  only  a  single  comb ; 
consequently  the  cells  on  both  sides  are  visible, 
and  the  deposit  of  eggs  by  the  queen  and  the 
rearing  of  the  young  are  constantly  open  to  ob- 
servation. Unicomb  hives  are  useless  for  prac- 
tical honey-collecting  puiposes,  as  they  afford 
no  space  for  extra  stores ;  and,  from  Cheir  con- 
struction, the  bees  necessarily  perish  during 
the  winter.  A  permanent  observatoir  hive,  in 
which  the  bees  are  open  to  observation  at  all 
seasons,  has  been  designed  by  Mr.  Tegetmeier. 
It  is  formed  by  constructing  each  side  of  the  hive 
of  four  parallel  plates  of  thin  glass,  plaeed  yeiy 
close  to  each  other,  so  as  to  indude  three  inter- 
yening  layers  of  air.  As  thus  constructed,  the 
hiye  retains  its  temperature  so  perfectly,  that 
the  bees  remain  protected  from  cold  even  in 
winter,  and  they  can  always  be  seen. 

8.  American  Box  Hives,  The  well-known 
circumstance  that  bees  often  collect  enormous 
stores  of  honey  when  building  their  combs  in  a 
large  space  (as  under  the  roof  of  a  house)  has 
led  to  the  design  of  hives  of  immense  size. 
Some  employed  in  America  have  been  as  laree 
as  sentry-boxes.  These  large  boxes  are  easuy 
stocked  by  supportins  a  hive  of  bees  on  a  few 
cross-bars  placed  in  the  interior,  when  the  bees 
rapidly  extend  the  combs  below  the  small  hive, 
often  completely  filling  the  box.  The  plan  is 
not  so  advantageous  as  might  at  first  appear, 
as  all  the  combs  contain  brood  and  bee  bread, 
and  the  honey  yi(4ded  is  consequently  always 
impure,  and  moreover  is  not  easily  obtained 
without  destroying  the  bees. 

The  plans  followed  in  preserving  honey  for 
use  yary  considerably. 

Top  boxes  or  supers  of  pure  virgin  honey 
should  be  allowed  to  remain  untoudied  until 
required  for  use,  as,  if  kept  in  a  cool  place,  the 
honey  will  remain  in  the  cells  in  a  liquid 
condition  for  many  months,  retaining  also  its 
dslicate  aroma»  which  it  loses  on  being  drained 
from  the  comb. 

When  it  is  required  to  run  the  honey  from 
new  white  comb,  a  very  good  plan  is  to  cut  it 
up  and  stand  the  vessel  in  which  it  is  placed 
In  boiling  water,  when  the  comb  melts  and 
rises  to  the  top,  and  may  be  removed  when 
cold,  leaving  the  honey  in  a  pure  state  below. 
Honey  thus  heated  retains  its  liquid  character 
for  a  much  longer  time  than  when  drained 
from  the  comb  in  the  ordinary  manner. 

With  old  comb  containing  bee-bread  this  plan 
is  inapplicable ;  and  the  comb  should  be  cut 
up,  and  the  honey  drained  out  through  a  sieve. 
It  is  impossible,  however,  to  obtain  honey 
from  old  comb  uneontaminated  by  some  por- 
tion of  bee-bread,  and  by  the  colour  of  the  old 
brood  cells ;  and,  consequently,  its  fiavour  and 
appearance  are  inferior  to  those  of  virgin 
honey,' stored  in  new  comb. 
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Wax  is  always  regarded  by  bee- keepers 
as  a  product  of  secondary  importance;  the 
quantity  contained  in  the  largest  hiyes  rarely 
amounting  to  more  than  two  pounds  in  weight. 
Wax  is  most  conveniently  obtained  from  the 
old  combs  by  heating  them  in  boiling  water, 
pressing  the  melted  wax  through  a  pointed 
canvas  bag,  and  allowing  it  to  fiow  into  cold 
water ;  it  is  then  collected,  and  re-melted  with 
a  gentle  heat. 

Bleached  or  white  wax  is  formed  by  ex- 
posing yellow  wax  in  thin  fiakes  to  the  action 
of  the  sun  and  air. 

Board  (A.-Sax.  heordan).  In  communities 
where  property  is  insecure,  and  government 
rapacious  or  capricious,  it  is  a  yery  natural  act  to 
secrete  such  personal  or  movable  property  as  can 
be  conveniently  collected  in  smaUcompus,  and 
is  ordinarily  secure  from  depreciation.  The 
precious  metals,  and  to  some  extent  precious 
stones,  are  commodities  of  this  character. 
They  represent  great  value  in  small  compass, 
and  the  precious  metals  at  least  are  of  univer- 
sal and  permanent  acceptance.  The  practice  of 
Srivate  hoarding  is  fundamentally  due  to  a 
esire  for  security ;  and  even  when  governments 
are  just  and  honesty  habits  oft;en  only  tradi- 
tional, or  consequent  upon  past  experience,  or 
even  resulting  from  a  morbid  secretiveness,  will 
lead  individuals  to  hoarding.  To  some  extent 
hoarding  is  compensative  to  discovery ;  and  as 
the  practice  is  limited  ordinarily  to  the  precious 
metals,  it  often  forms  a  regular  process  by 
which  part  of  that  which  the  miner  collects  in 
order  to  add  to  the  currency  of  civilised  com- 
munities, is  steadily  restored  to  the  earth  from 
which  it  was  originally  taken.  In  all  likeli- 
hood the  fact  that  India  has  been  for  many 
centuries  the  recipient  of  vast  quantities  of 
silver  from  the  western  world,  but  has  not  till 
lately  experienced  any  notable  rise  in  prices,  is 
due  quite  as  much  to  habits  of  hoarding,  as  it 
is  to  the  practice  of  employing  a  large  amount 
of  silrer  for  purposes  of  personal  ornament. 
In  the  middle  ages,  too,  when  government 
meant  spoliation,  and  any  evidence  of  wealth 
was  a  perpetual  pretext  for  extortion,  persons 
often  buried  treasure ;  and  by  their  neglecting 
to  supply  a  key  to  its  locality,  the  treasure,  as 
far  as  society  was  concerned,  was  lost.  So 
constant  was  the  habit,  that  treasure  trove,  L  e. 
specie  buried  and  abandoned,  was  a  notable 
source  of  crown  income,  the  right  to  which 
was  generally  reserved  even  in  the  largest  and 
widest  grants.  For  different  but  analogous 
reasons,  the  buccaneers  of  the  seventeenth 
century  were  said  to  have  buried  a  larse 
portion  of  their  spoils  on  the  coasts  and  islands 
of  the  American  continent;  and  it  is  often 
asserted,  that  during  the  times  of  terror  in 
France,  and  even  throughout  the  era  of  the 
Bevolution,  the  ^migr^s  had  made  similar  de- 
posits, and  that,  eimer  from  their  dying  or  by 
becoming  the  rictims  of  the  Convention  before 
they  had  communicated  their  secret  to  survi- 
vors, all  trace  of  the  hoard  has  been  lost. 
Even,  however,  where  there  exists  no  neoee* 
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Bi^  for  hoarding^,  due  to  the  obTioos  impulse 
towards  self-preeerFation,  iffnorance  or  habit 
maj  lead  to  the  practice.  Monarchs  used  to 
hoard  in  order  to  meet  political  exigencies. 
States  haye  hoarded  in  order  to  create  resen'es 
00  which  to  opexatA,  IndiTidnals  have  hoarded, 
either  because  they  were  ignorant  of  the 
machinery  by  which  their  accumulations  might 
become  profitable^  or  from  some  mad  passion  of 
nuseriy  secretiTenessL 

Among  Political  Economists,  the  word  hoard 
is  used  in  a  special  sense.  It  is  applied  partly 
to  accumulations  of  wealth  not  actually  em- 
ployed  for  a  profit  and  in  the  hands  of  the 
public;  partly,  but  less  accurately,  to  the 
reserves  of  bulks.  Such  accumulations  are  of 
great  monetary  significance.  In  the  first  place, 
they  form  a  fund  from  which  in  particular 
emergencies  a  supply  can  be  afibrded  for 
foreign  investment,  extraordinary  payments,  or 
even  for  commercial  transactions.  High  rates  of 
interest,  joined  with  sufficient  or  apparently 
sufficient  securihr  for  advances,  will  often  ex- 
tract these  hoards  in  large  quantity  for  some 
occasions.  It  cannot  be  doubted  that  on  and 
after  Uie  suspension  of  cash  payments,  the  high 
rates  of  profit  consequent  on  some  occupations 
during  uie  Continental  war,  liberated  these 
accumulations,  and  kept  up  in  some  degree  the 
supply  of  the  precious  metals.  This  utilisa- 
tion of  hoards  nas  been  frequently  effected  on 
diff^ent  occasions  in  France,  where  the  prac-  \ 
dee  of  specie  accumulation  is  common.  And 
in  the  next  place,  the  reserres  of  banks  fulfil,  as 
securities  against  contingencies,  the  same  pur- 
pose of  self-presexvation  which  suggests  private 
noarding. 

Money  and  such  substitutes  of  it  as  are 
actually  circulated  alone  affect  prices.  Hence 
no  hoard  will  either  raise  or  depress  money 
values.  Again,  the  price  of  money  is  deter- 
mined by  all  the  yafues  which  it  represents, 
and  is,  therefore,  relative  toaU  the  transactions 
which  are  based  upon  it.  But  a  hoard  is  not, 
by  its  terms,  drcutating  ;  and  therefore,  while 
it  may  act  as  a  reserve,  it  can  have  no  infiuence 
OQ  money  values.  As  the  practice  of  private 
boarding  is  gradually  dying  out  in  England 
owing  to  the  seneral  facilities  for  banking, 
the  amount  of  hoards  is  being  more  and  more 
eoDcentrated  in  the  shape  of  bankers'  reserves. 

■oarjr  (A-Sax.  bar).  In  Botany,  a  term 
used  in  describing  the  superficial  appendages  of 
bodies,  denoting  their  being  covered  with  very 
tbfOKi  dense  hauB,  placed  so  closely  as  to  give 
an  appearance  of  whiteness  to  the  surface  from 
iHudi  they  erow. 

Mf^lty  (a  word  of  doubtful  origin).  The 
name  of  the  small  nimble  horse  on  wluch  the 
h^t  cavalry  of  the  middle  ages  in  England 
vsre  mounted.     [Hobzlbbs.] 

SabUers  or  SoUers  (liOw  Lat  hobellarii). 
In  England,  feudal  tenants  bound  to  serve  as 
li^t  horsemen  or  bowmen;  for  the  word  seems 
tohavebeen  of  somewhat  uncertain  employment 
The  mailer  feudal  gentry  were  long  styled  in 
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Boek  IHty,  Boke  Bay  (Ger.  hoch,  high), 
A  festival  formerly  observed  in  England  on 
the  second  Tuesday  after  Easter,  in  comme- 
moration of  the  destruction  of  the  Danes  in 
the  time  of  Ethelred. 

BiNma-pooiia.  A  term  given  to  conjurors' 
tricks,  and  said  to  be  a  corruption  from  the 
Latin  words  Hoc  est  corpus  in  the  office  of  the 
Mass. 

Bodograpli  (Gr.  6^6$,  a  path,  and  ypd^eg, 
I  trace),  A  curve  imagined  by  Sir  W.  R. 
Hamilton  {Proc.  of  Roy,  Irish  Acad.  vol.  iii.) 
to  illustrate  the  theory  of  central  forces.  It  is 
thus  described :  Upon  the  perpendiculars  let  fall 
from  the  centre  of  force  upon  the  several  tan- 
gents to  the  orbit  set  of^  from  that  centre, 
distances  proportional  to  the  velocities  with 
which  the  boay  moves  at  the  points  of  contact 
of  those  tangents.  When  the  law  of  attraction 
is  that  of  the  inverse  square  of  the  distance, 
the  orbit  is  a  conic  of  which  the  centre  of  force 
is  the  focus;  and  by  a  well-known  theorem  the 
locus  of  the  feet  of  perpendiculars  let  fdl  upon 
tangents,  in  other  words  the  pedal  of  the 
orbit,  is  a  circle.  On  the  other  hand,  it  follows 
from  the  law  of  equal  description  of  areas 
[CsirrBAL  FoBCBs]  that  the  product  of  each 
perpendicular  into  the  corresponding  velocity  is 
constant,  so  that  the  hodograph  is  the  inverse 
of  the  pedal,  and  therefore  the  reciprocal  of 
the  orbit  [Pedal  CuByES.]  But  the  pedal 
being  a  circle,  its  inverse  must  also  be  a  circle 
[IxvERSB  CuBVEs] ;  SO  that  all  orbits  of  the 
solar  system  have  circular  hodographs.  Sir 
W.  R.  Hamilton,  in  the  memoir  above  cited, 
establishes  many  interesting  properties  of  the 
hodograph. 

Boe  (Dutch,  houwer).  In  Agriculture  and 
Chirdening,  an  instrument  for  stirring  the 
surface  of  the  soil,  cutting  weeds  up  by  the 
roots,  and  earthing  up  plants.  The  hand  hoe  is 
a  thin  plate  of  iron  six  or  eight  inches  broad, 
and  sharpened  on  the  edge,  fixed  at  right 
angles  on  the  extremity  of  a  pole  or  rod, 
wluch  serves  as  a  hanole.  This  is  called  a 
drano  hoe^  because  in  the  operation  of  hoeing 
the  instrument  is  drawn  or  pulled  towards  the 
operator.  Another  kind  of  garden  hoe  has  the 
blade  or  iron  plate  fixed  on  the  extremity 
of  the  handle,  and  in  continuation  of  it :  and 
this  is  called  a  thrust  hoe,  because  in  hoeiuff 
the  operator  always  pushes  the  hoe  forward. 
This  kind  is  also  called  a  Dutch  hoe,  most 
probably  from  having  been  first  introduced 
from  Holland.  In  agriculture,  hoes  of  the 
thrust  kind  are  drawn  by  beasts  of  labour, 
and  commonly  called  horse  hoes.  In  general 
form  they  resemble  a  plough;  but  in  stead 
of  the  share  they  have  one  or  more  iron 
blades,  or  plates  with  sharp  edges,  fixed  to 
perpendicular  iron  rods  at  their  lower  extremi- 
ties. These  sharpened  plates  being  drawn 
through  the  soil,  cut  through  the  roots  of  weedf 
an  inch  or  two  beneath  the  surface.  Agricul- 
tural or  field  hoes  are  only  used  in  the  case  of 
those  field  crops  which  are  sown  or  planted  in 
lows.    There  are  a  great  many  kinds  of  field 
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or  horse  hoes,  chiefly  differioe  in  the  number 
of  blades  which  are  attachea  to  the  common 
frame  for  stirring  and  cleaning  a  greater  or 
fimaller  number  of  spaces  between  the  rows 
of  drilled  crops  at  once. 

Boelnff.  The  operation  of  stirring  the 
snrface,  cutting  off  weeds,  or  earthing  up  plants 
with  a  hoe.  In  the  case  of  any  of  these  ope- 
rations  dry  weather  must  be  chosen,  otherwise 
the  result  will  either  be  useless  or  ii^jnrious. 
Plants  rooted  up  by  the  hoe  in  wet  weather 
will  produce  fresh  roots  and  frrow  again,  while 
plants  earthed  up  under  similar  circumstances 
will  have  the  leaves  which  are  covered  by  the 
soil  decayed  by  it.  In  either  case  also  the 
ground  will  be  hardened  by  the  treading  of  the 
net  of  men  or  horses,  so  as  to  obstruct  the 
progress  of  the  roots,  and  to  exclude  air  and 
water  from  penetrating  through  it  to  them. 
Hoeing  is  sometimes  perform^  on  surfaces 
which  are  without  weeds,  for  the  purpose  of 
stirring  the  soil;  but  in  such  cases  pronged 
hoes,  or  hoes  having  three  or  more  long  sp^es 
or  teeth,  are  more  effective  than  hoes  with  broad 
plates  or  blades. 

Boff.  In  Naval  affairs,  a  brush  with  a 
stout  long  handle,  used  for  scouring  barnacles 
and  weed  off  a  ship's  bottom. 

Hoo.    In  Zoology.     [Su8.J 

Boffanlte.  A  mineralogical  synonym  of  a 
species  of  Natrolite  from  Hogau,  near  the  lake 
of  Constance. 

Bonro^**  Yearling  sheep.  A  lamb  be- 
comes a  ^  in  its  first  winter,  and  afterwards  a 
hogget ;  and,  on  losing  its  coat,  a  shearhog, 

Boffirtnff-  Iq  speaking  of  a  ship,  this  term 
has  reference  to  an  undue  falling  of  her  head 
and  stem,  in  consequence  of  weakness  in  the 
keel  or  in  the  tie  provided  by  the  decks.  Hog- 
ging may  be  immediately  caused  by  the  sus- 
pension of  the  ship  on  a  wave  amidships,  or  by 
her  taking  l^e  ground. 

BoirnuuMiy  (said  to  be  from  the  Norman- 
French  au  gui  menez,  lead  to  the  mistletoe). 
The  old  name  of  the  last  night  in  the  year, 
amone  the  Scotch,  with  whom  it  was  a 
notable  festival.  (Lockhart's  Life  of  Scott, 
chap,  zliii.) 

Boffflliead.  An  ancient  measure  of  capacity, 
containing  sixty-three  old  wine  gallons. 

Boist.  This  name  is  given  to  the  machinery 
applied  in  factories,  mines,  hotels,  &c.,  for  the 
purpose  of  raising  men,  or  things,  from  one 
lev^  to. another;  the  man-engines  are  a  kind 
of  hoist,  as  are  the  hydraulic  cranes  now 
generally  used. 

Bolous.  One  of  our  wild  grasses,  of  little 
Tslue  in  an  agricultural  point  of  view,  the 
herbage  being  soft  and  poor.  One  of  the 
species,  H.  lanatus,  goes  by  the  name  of  White 
Fog  amongst  farmers. 

Bold  (oax.  healdan).  The  inside  of  the 
bottom  of  the  ship.  It  is  divided  into  com- 
partments by  bulkheads  across ;  and  contains 
the  ballast,  water,  coals  and  wood,  provisions 
ftnd  carga 

Hold.  In  Music,  the  same  as  Pattsb. 
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Bolidasrsa  This  term  now  denotes  practi- 
cally those  days,  exclusive  of  Sundays,  on  which 
no  regular  public  business  is  transacted  at  public 
offices.  They  are  either  fixed  or  variable,  and 
vary  in  different  public  offices.  The  variable 
holidays  are  Ash  Wednesday,  Good  Friday, 
Easter  Monday  and  Tuesday,  Holy  Thursday 
or  Ascension  Day,  Whit  Monday  and  Tuesday. 
[Fbrlb.] 

Bollness.  The  title  by  which  the  Pope  is 
addressed ;  equivalent  te  the  Latin  sanctitds, 

Bollow  Bastton.  In  Fortification,  a  bas- 
tion in  which  the  terreplein  is  limited  by  a 
line  parallel  to  the  scarp,  and  along  which 
!  the  interior  slope  of  the  rampart  extends  con- 
tinuously. 

Bollow  Bewetments.    [Rbvbtments.] 

Bollow  Bitot.  Empty  diells,  with  metal 
screw  plugs,  sometimes  used  in  the  navy. 

Belly  (A.-Sax.  holegn).  The  Bex  Aqui- 
folium  of  botanists,  of  which  many  beautiful 
varieties  are  cultivated  as  ornamental  shrubs. 
The  Holly  is  one  of  the  most  useful  of  evergreens 
for  garden  decoration. 

Bollyliook.  A  popular  flower  of  the  late 
summer  season,  whose  tapering  flower  spikes, 
well  placed  in  a  garden,  have  a  veiy  fine  ap- 
pearance. The  garden  Hollyhocks  are  varieties 
of  AlthtBa  rosea,  and  one  or  two  closely  related 
species,  as  chinensis  Andficifolia. 

Bolm  (A.-Sax.).  An  island,  or  fenny  place 
surrounded  by  water.  Two  well-known  islands 
in  the  Bristol  Channel  are  called  the  Steep 
Holm  and  Flat  Holm. 

Bolm  Oak  or  BoUy  Oak.    [QtrEBCUS.] 

Bolmeslte.  A  mineral  identical  with  Cim- 
tonite,  named  after  Holmes,  who  analysed  it 

Bolocaiuit(Or.  6\6Kawrros,  fromSXof,  whole, 
and  Koiw,  I  bum).  A  solemn  sacrifice  among 
the  ancients,  in  which  the  whole  of  the  victim 
was  consumed  upon  the  altar,  in  contradistinc- 
tion to  the  usual  custom  of  burning  only  a  por- 
tion. A  similar  custom  prevailed  among  the 
Jews ;  it  is  called  in  the  books  of  the  Old 
Testament  a  whoh  burnt  offering. 

Bolooepliall  (Gr.  ti^os,  and  itc^aX^,  head). 
An  order  of  fishes,  distinguished  by  the  follow- 
ing characters  :  jaws  bony,  traversed  and  encased 
by  dental  plates;  endoskeleton  cartilaginous; 
exoskeleton  as  placoid  granules ;  most  of  the 
fins  with  a  strong  spine  for  the  firstray ;  ventrals 
abdominal ;  gills  laminated,  attached  by  their 
margins ;  a  single  external  gill  aperture.  Only 
two  genera  {Cauorhgnchus  and  Cestraeion)  are 
known  to  exist  at  the  present  day.  The  fossil 
species  range  from  the  bottom  of  the  oolitic 
series  of  rocks  to  the  present  period. 

Bolograpli  (Gr.  tiKos,  ana.yp6^,  ItorUe), 
In  the  Civil  Law,  a  will  written  entirely  by  the 
hand  of  the  testator. 

Bolotliiirlans  ( Ghr.  6\o0oiptoy).  The  name 
of  the  funily  of  Echinoderms,  having  the  genus 
Holothuria  for  its  type.  The  body  presents  s 
subcylindrical  elongated  form ;  is  defended  by 
a  coriaceous  not  spiny  integument,  open  at  both 
ends,  and  perforated  bv  numerous  small  canals, 
in  linear  series,  througn  which  prehensile  and 
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sdhMiTB  sQcken  aare  protruded.  At  the  ante- 
rior extremity  is  the  month,  rarrounded  with 
complicated  retractile  tentacnla.  At  the  oppo- 
■ite  end  is  the  aperture  of  the  cloaca,  in  which 
the  rectum  and  a  respiratoTj-  branched  tube 
terminate.  The  intestine  is  very  long,  and  con- 
Toluted  ;  and  it  frequently  happens  that  when 
the  animal  is  disturbed,  it  is  protruded  from 
the  body  or  ruptured  by  the  violence  of  the 
contraction  of  the  muscular  parietes  of  the  ab- 
domen. The  trepang  of  Eastern  commerce  is 
a  dried  species  of  Holothuria. 

Bolt  (A.-Sax.  a  tpood ;  Ger.  holz).  The  ter- 
mination of  many  names  of  places  in  England, 
derived  from  their  ancient  situation  in  a  wood. 
Boly  AlUanoet  Tlie«  A  league  formed 
between  certain  of  the  principal  sovereigns  of 
Europe,  alter  the  defeat  of  Napoleon  at 
Waterloo:  on  the  proposal,  it  is  said,  of  the 
Russian  emperor  Alexander.  It  arose  from  the 
religious  enthusiasm  which  was  prevalent  at 
that  period  of  deliverance  from  French  domi- 
nation, and  with  which  the  czar  was  just  then 
eonsiderably  imbued.  The  act  of  this  alliance 
is  said  to  have  been  sent  in  his  handwriting 
to  the  emperor  of  Austria  and  the  king  of  Prussia, 
and  signed  by  them.  It  is  not  supposed  that 
the  original  terms  of  the  league  were  other  than 
indefinite;  for  the  maintenance  of  justice, 
religion,  &c.  in  the  name  of  the  GospeL  But 
it  was  subsequently  connected  with  the  deter- 
mination of  those  monarchs  to  support,  in 
conjunction  with  England  and  France,  existing 
governments  throughout  Europe,  by  the  De- 
claration of  November  1819.  Aifterwards  the 
congresses  of  Troppau,  Laybach,  and  Verona 
established  the  character  of  the  alliance,  to 
which  the  war  of  France  against  Spain,  in 
1823,  gave  additional  illustration.  But  Eng- 
land may  be  said  to  have  finally  abandoned  its 
principles  in  1827,  France  in  1830. 

Boly  Bood  or  Boljr  Cross.  A  festival 
kept  on  September  14,  to  commemorate  the 
exaltation  <^  the  Holy  Cross.  It  is  from  this 
drcumstanoe  that  the  royal  palace  in  Edinburgh 
has  dfrived  its  appellation. 

Bolj*  Stone.  A  soft  stone  used  for  scour- 
ing the  dedu  of  ships. 

Boly  Tlrarsdajr  or  Aseenslon  Bay. 
In  the  Boman  Calendar,  the  39th  day  after 
Easter  Sunday.  A  festival  in  commemoration 
of  Christ's  ascension. 

Boly  ^Vook.  The  last  week  in  Lent, 
called  also  in  England  Passion  week,  as  the 
period  of  our  Loras  sufferings  and  death. 

Womogo  (Lat.  homagium  or  hominium, 
from  homo,  man,  Uie  usual  term  by  which  the 
vassal  or  dependant  of  a  prince  is  designated 
in  the  older  writers  of  the  middle  ages).  The 
fjrmbolical  acknowledgment  of  dependence  due 
from  a  vassal  to  a  feudal  lord  or  superior  when 
inrested  with  a  fief^  or  obtaining  it  by  succes- 
noo.  In  the  earliest  periods  of  the  feudal 
ijfltem,  fealty  and  homage  appear  to  be  con- 
finoded  (Sir  F.  Palgrave  On  the  Enalish 
OowmomweaUk,  toL  iL  p.  ccexc^;  but  in  later 
the  distinction  was  demy  established, 
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'  and  fealty  might  sometimes  be  due  where 
homage  was  not.  Homage  was  either  homa- 
gium ligeum,  liege  homage^  by  which  full  and 
unreserved  allegiance  was  rendered ;  or  homa- 
gium non  ligeum,  simple  homage^  a  mere 
acknowledgment  of  feudal  superiority,  with  a 
saving  or  exception  of  the  rights  of  other 
feudal  lords.  The  one  was  personal,  and 
could  not  be  renounced  (hence  tne  doctrine  of 
allegiance) ;  the  other  bound  the  vassal  only  so 
long  as  he  held  the  fief  in  respect  of  which  it 
i  was  due. 

I  Bomallaoeae  (Homalium,  one  of  the 
'  genera).  A  natural  order  of  arborescent  or 
I  shrubby  epigynous  Exogens,  inhabiting  the 
tropics.  According  to  Brown  they  are  related 
to  PassifloraceeBf  but  distinguished  by  their 
inferior  ovary.  lindley  places  them  between 
Lauracea  and  Cactaceay  in  the  Cactal  alliance ; 
Be  Candolle  between  Samydacea  and  Chad' 
letiacea.  They  are  plants  of  some  beauty,  but 
of  no  particular  use. 

Bomberff**  Vliooplioras.  Fused  chloride 
of  calcium,  which  is  luminous  in  a  dark  place 
after  having  been  exposed  to  the  solar  rays. 

Bomber^ '•  Fyroplionui.  [Ftbofhobus.] 

Bomberv's  Sedatiwe  Salt.  Boracic 
acid,  to  which  Homberg  erroneously  assigned 
sedative  powers. 

Borne.  In  Naval  language,  this  term  is  used 
of  anything  that  is  dose  in  its  pbce ;  it  is 
applied  to  the  sheets  of  the  sails,  Uie  shot  and 
cartridge  in  a  gun,  and  any  article  of  stowage. 

Bomerio  Voems.  This  title  is  generally 
given  to  the  lUad  and  Odyssey,  and  the  hymns 
which  have  been  preserved  to  us  in  honour  of 
Apollo,  Dionysus,  Hermes  and  other  Hellenic 
deities  and  heroes.  But  the  poems  which  have 
come  down  to  us  are  only  a  small  portion  of 
the  treasures  which  were  possessed  by  the 
Greeks  of  the  age  of  Pisistratus  or  Pericles. 
[Ctcuc  Posts.]  The  Iliad  relates  the  events 
of  a  few  months  in  the  Trojan  war,  which  was 
caused  by  the  theft  of  Helen  by  Paris,  once  called 
Alexandros :  the  Odtsset  gives  the  narrative  of 
the  return  of  Odysseus  or  Ulysses  from  Hion  to 
Ithaca.  An  examination  of  these  two  poems 
seems  to  show  that  the  groundwork  of  the  tale 
is  in  each  case  the  same,  and  that  this  ground- 
work is  common  to  the  epic  poems  of  other 
nations,  as  the  Volsunga  Saga,  the  Nibeluneen 
Lied,  &c  Hence  a  presumption  arises  that 
these  poems  were  the  result  of  a  very  gradual 
growth,  and  that  in  them  are  combined  several 
lays  or  poems  written  by  several  writers.  [Epia] 

Bomiolde  (Lat  homicidium,  from  homo, 
and  c»do,  /  kill).  In  Law,  the  killing  of  any 
human  creature;  which  is  either  justifiable: 
viz.  1.  In  case  of  necessity,  public  or  private ; 
2.  By  permission  of  law  for  the  advancement 
of  justice  ;  3.  For  the  prevention  of  forcible 
ana  atrocious  crime.  Or  excusable:  1.  By 
misadventure ;  2.  In  self-defence  on  a  sudden 
affray,  or  chance-medley.  Or  felonious :  of 
whicm  the  species  are :  1.  Self-murder ;  2. 
Manslaughter,  which  is  defined  '  the  unlawful 
killing  of  another  without  malice,  express  or 
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implied ; '  3.  Murder,  or  the  wilftil  killing  of 
another  by  malice  aforethought ;  4.  Petit 
treason,  which  by  the  Statute  of  Treasons  was 
confined  to  the  cases  of  a  servant  wilfully 
killine  his  master,  a  wife  her  husband,  or  an 
ecclesiastical  person  his  superior ;  but  the  dis- 
tinction in  judgment  between  this  offence  and 
murder  is  now  abolished.  In  the  law  of  France, 
homicide  is  of  four  sorts :  assassinate  meurtre 
(corresponding  respectiTely  to  our  murder  and 
manslaughter),  accidental  homicide,  and  homi- 
cide committed  in  self-defence. 

Bomily  (Gr.  S/ukiet,  an  assemblage).  Used 
by  the  early  Others  in  the  same  sense  as  our 
word  sermon.  Up  to  the  fifth  century  the  prac- 
tice of  preaching  was  confined  to  the  bishops, 
and  the  only  homilies  extant  are  of  their  com- 
position. The  term,  which  has  now  become 
obsolete,  was  in  constant  use  as  late  as  the 
Beformation ;  and  the  English  Book  of  Homi- 
lies is  a  collection  of  sermons,  setting  forth 
the  principal  doctrines  of  Christianity,  and 
pointing  out  the  principles  of  Protestantism; 
of  whi(m  the  first  jpart  was  published  by  Cran- 
mer  in  the  reign  of  Edward  vL,  and  the  second 
by  order  of  convocation  in  that  of  Elisabeth. 

Hominy.  A  kind  of  meal  prepared  from. 
maize  or  Indian  com. 

Homo-  (Gr.  6/A^f,  one  and  the  same),  A 
prefix  used  in  composition  to  denote  resem- 
olance,  and  thus  opposed  to  heterO',  which 
indicates  difference, 

Bomooliroinoiis  (Gr.  6fA6xp«»tMSf  qf  one 
colour).  In  Botany,  when  aH  the  florets  in  the 
same  flower-head  are  of  the  same  colour. 

BomcBokeplialio  Xepresentatlon  (Gr. 
Sfioioff,  like ;  icc^a\^,  head).  This  term  is  used 
by  Professor  J.  AitJcen  Meigs  to  denote  skulls 
belonging  to  a  particular  type  of  men,  which 
repeat  analoffically  the  characters  of  another 
type  with  which  they  have  no  direct  connection, 
e.  g.  between  the  Awares  and  the  Peruyians,  or 
between  the  Bomesman  and  the  Mongolian  racea 
The  occasional  aevelopement  of  aninterparietal 
bone,  formed  by  the  ossified  elements  of  the 
tipper  half  of  the  super-occipital,  both  in  the 
ola  Aymar4  skulls  on  the  borders  of  Lake  Titi- 
eaca  and  in  many  other  races  of  men,  forms  an 
example  of  homoeokephaUc  representation. 

BomcDomeria  (Gr.  SfuuofUpttOt  similarity 
of  parts).  The  name  giren  to  the  physical 
theory  of  Anaxagoras  of  ClazomensB,  wbo  fiou- 
rished  in  the  fifUi  century  b.  c.  According  to 
this  hypothesis,  every  material  substance  is 
made  up  of  infinitely  small  parts  similar  to  it- 
self. This  theory  bears  some  resemblance  to 
that  of  the  monads  of  Leibnits  in  modem 
times.    [Monad.] 

BomcMipatliy  (Gr.  If^tos,  similar,  and 
wdBoSf  fedinff  or  affection).  The  homosopathic 
method  of  healing  diseases  was  first  proposed 
by  Samuel  Hahnemann,  a  (German  physician, 
in  1796.  It  consists  in  the  administration  of 
medicines  which  are  presumed  to  excite  in 
healUry  persons  symptoms  similar  to  those  of 
the  disease  which  is  to  be  treated,  upon  the 
ptina^  thst  similia  similibus  curantur.  Thus 

HO 


HOMCXJENEOUS  FUNCTION 

it  is  maintained  that  sulphur  produces  a  pus- 
tular eruption  upon  the  skin,  and  therefore 
cures  pustular  eruptions  ;  and  that  quinia  pro- 
duces febrile  symptoms,  and  therefore  cures 
agues,  and  so  forth.  Not  the  least  remarkable 
part  of  this  practice  is  the  smallness  of  the 
doses  in  whicn  the  homceopathic  remedies  are 
administered,  it  being  presumed  that  by  in- 
finite subdivisions  the  virtues  of  remedies  are 
proportionately  refined  and  exalted.  A  grain, 
for  instance,  of  any  active  remedy,  sudi  as 
aloes,  is  triturated  with  1,000  grains  of  sugar 
of  milk;  when  this  mixture  is  complete,  a 
grain  of  it  is  again  diluted  with  1,000  of  the 
vehicle ;  and  so  of  medicines  which  the  or- 
dinary practitioner  administers  in  doses  of  one 
I  or  two  grains  or  more,  the  homceopathist  pre- 
scribes a  millionth  or  the  decilL'onth  of  a  grain, 
or  even  less. 

BomcBOBOio  Belts  (Gr.  Hfioios,  and 
^y,  animal).  These  tracts,  defining  the  boun- 
daries of  the  geographical  provinces  of  marine 
animals,  are  bounded  by  climatal  lines ;  which 
are  not,  however,  parallel  with  linos  of  latitude, 
but  undulate  in  subordination  to  climatal  influ- 
ences of  warm  or  cold  oceanic  currents,  relations 
of  land  to  water,  &c.  Of  these  belts  Professor 
K  Forbes  has  deflned  nine;  one  equatorial, 
with  four  to  the  north  and  four  to  the  south, 
which  are  mutually  representative. 

Bomogamoofl  (Gr.  6fjJyaf/os),  In  Grasses, 
when  all  the  florets  of  the  spikelets  of  the  same 
individual  are  hermaphrodite;  in  Composite 
plants,  when  aU  the  florets  of  a  flower-head  are 
hermaphrodite. 

Bomoffeneous  (Gr.  6/ioytrfis,  of  the  same 
kind).  Homogeneous  bodies  are  those  of  which 
the  constituent  elements  are  all  similar.  Ho- 
mogeneous quantities  are  such  as  can  be  added 
to  or  subtracted  from  each  other. 

BomoiToneoiis  Fnnotloii.  In  Algebra, 
a  function  of  two  or  more  variables,  such  that 
the  result  of  substituting  in  it  ix,  ty,  tz,  &c. 
...  in  place  of  x,  y,  r,  &c  .  .  .  respectively, 
is  equivalent  to  the  multiplication  of  the  ori- 
ginal function  by  a  power  of  t.    Thus 

tt„=F(jp,  y,  ir,  &c  .  .  .) 

is  called  a  homogeneous  function  of  the  n*" 
degree  when 

F(te,  ty^  tz,&c,,  ,)»t*  F(jr,  y,  r,  &c  .  .  .), 

where  n  may  be  positive  or  negative,  integral 
or  fractionaL  Differentiating  the  above  equa- 
tion according  to  t  several  times  successively, 
and  putting,  finally,  ^—1,  important  theorems, 
due  to  Elder,  are  readily  deduced.  The  two 
simplest  of  these  are : 

dUn       dtt^       dUn      -, 
dx     ^  dy       dz 


'dydji 


d*Ur, 
dzdy 


+  Sy^irr! + 2^':7r5:  +  2^  Ji7.. + &c. 


rfy« 
^  dxd\t 


whence  the  general  law  is  evident.    In  modem 
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•Igebn,  ft  rfttional  and  integral  homogeneous 
ftmction  of  the  n*^  degree  in  fit  Tariables  is 
called  an  m-aiy  n-ic     [QuAicna] 
The  operative  symbol 

^        d        d       d 


nns  been  termed  by  Carmichael  (Cambridae 
and  Dublin  Mathematical  Journal,  voL  n.) 
the  index  symbol  of  homogeneous  functions. 
It  is  obvious,  from  the  above,  that 


Vtf,«n^,,  VV«ii=vX' 


in'uo. 


and  generally  that 

/(vK-/(»»K- 

For  farther  consequences  of  this,  see  also 
Boole*s  Differential  EquaUona, 

BoiBoseiis  (Gr.  hfjuaynriis),  A  name  once 
given  to  a  group  of  Exogens,  which  have  Uieir 
wood  arranged  in  the  form  of  a  series  of  wedges 
instead  of  concentric  circles.  This  condition  is 
seen  in  the  stems  of  Peppers,  AristolochiaSf  &c. 

MaakagTBphiOm  A  term  of  modem  geo- 
metry, introduced  by  Chasles  {Giameirie  Supi- 
rieure)f  and  applied  originally  to  two  geome- 
trical figures  BO  related  that  to  any  point  in 
one  corresponds  but  one  point  in  the  other, 
and  vice  versA;  whilst  to  points,  in  lineA,  in 
either  figure  correspond  collinear  points  in  the 
other.  The  following  special  applications  of 
the  term  are  important 

Tkpo  row3  of  pointSf  no  matter  whether 
they  are  in  the  same  line  or  in  distinct  lines, 
are  said  to  be  hofnographic  when  the  relation 
between  them  is  such  that  each  point  in  the 
one  line  determines  and  is  determined  by  one, 
and  only  one,  point  in  the  other.  (Chasles, 
Cumptes  Rendue,  December  24,  1856.)  If  m 
and  nil  ^  corresponding  points  of  two  such 
series,  and  i  and  ji  two  fixed  points  in  the 
respective  lines,  then,  in  virtue  of  the  above 
definition,  the  following  relation  wiH  exist  be- 
tween the  distances  i  m  andy^mx : 

A,im .jimi  +  B . i »i  +  C .^iiWi  +  D « 0  (1), 

where  A,  B,  C,  D,  are  numerical  constants 
which  will  be  determined  as  soon  as  three  pairs 
of  corresponding  points  have  been  chosen.  If 
▼e  suppose  t  ana  the  infinitely  distant  point  in 
the  first  row  to  correspond,  respectively,  to  the 
pomt  at  infinity  and  to  ji  in  the  second,  then 
the  above  equation  takes  the  simpler  and  veiy 
convenient  form  im  .j\  m^  »  A:,  where  A;  is  a  con- 
stant still  to  be  disposed  of.  From  this  it  may 
readily  be  shown  that  two  homographic  rows  of 
points  or  ditnsions,  as  th^  are  sometimes  called, 
correspond  anharnumicdlt/^  that  is  to  say  the 
aoharmonic  ratio  of  any  four  points  of  the  one 
v  equal  to  that  of  the  four  corresponding  points 
of  the  other;  symbolically,  {abcd)^{aibiCidi), 
When  two  homographic  divisions  are  super- 
posed, there  are  in  general  two  points  e  and/; 
each  of  which,  considered  as  a  point  of  either 
series,  coincides  with  its  corresponding  point ; 
these  an  called  the  common  points  of  the  two 
lovi ;  they  will  be  real  or  imaginary  according 
io  the  Datoce  of  the  constant  ^ ;  in  all  cases, 
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I  however,  they  are  equidistant  firom  the  middle 
!  point  of  the  segment  t/j,  and  in  virtue  of  the 
anharmonic  correspondence  of  the  two  series 
we  shall  have  (aft«/)  =  (ai  Aic/)  or  (aa^ef)^ 
(bbief)^&e. ;  that  is  to  say,  the  anharmonic 
ratio  of  the  common  points  and  any  pair  ci 
corresponding  points  has  a  constant  valuer 
Hence,  if  a  single  paur  of  corresponding  points 
are  harmonic  coi\)ugates  with  respect  to  the 
common  points  «  and/,  every  other  pair  will  be 
so ;  and  this  will  occur  whenever  tne  divisions 
are  so  superposed  that  the  points  i  andy^  co- 
incide, or,  which  amounts  to  the  same  thing, 
whenever  a  point  m,  regarded  as  a  point  oi 
either  series,  corresponds  to  the  same  point  n, 
for  then  (m  » ^/)  =  (n  «i «  /)  =  —  1 .  [Habhonio 
Row  OF  Ponns.]  In  this  case  the  corresponding 
points  of  the  superposed  hom(^raphic  (£ivisions 
form  an  involution  of  the  second  order  [Invo- 
lution], of  which  e  and /are  the  double  points 
or  focif  and  o,  or  the  middle  point  of  «/(with 
which  i  andji  now  coincide),  is  said  to  be  the 
centre. 

It  is  evident  that  any  row  of  points  and  the 
row  formed  by  projecting  the  latter  on  any 
other  Une  are  homographic,  and  conversely 
that  two  homographic  aivisions  may  be  so 
placed  as  to  be  projections  one  of  the  other. 
On  this  account  the  term  projective^  first  pro- 
posed by  Steiner,  is  frequently  used  in  place  of 
hoTnographic. 

The  term  homographic^  as  applied  to  two 
pencils  whose  elements  consist  either  of  right 
lines,  planes,  curves,  or  curved  surfaces,  has  a 
precisely  similar  definition ;  that  is  to  say, 
two  pencils  are  said  to  be  homographic  when 
the  relation  between  them  is  such  that  each 
element  of  one  pencil  determines  and  is  deter- 
mined by  one,  and  only  one,  element  of  the 
other.  It  can  be  readily  shown  that  the  ele- 
ments  of  homographic  pencils  correspond  an- 
harmonically.  To  do  so  in  the  case  of  curves, 
it  is  only  necessary  to  remember  that  the  an- 
harmonic ratio  of  any  .four  curves  of  the  pencil 
is  identical  with  that  of  the  pencil  of  tangenttf 
to  these  curves  at  any  one  of  the  funda* 
mental  points  through  which  they  all  pass. 
[Pencil.] 

The  term  homographic  is  also  frequently  ap- 
plied to  two  geometrical  systems  whose  elements 
are  dissimilar ;  thus,  a  pencil  of  rays  and  the 
row  of  intersections  of  these  rays  by  a  trans- 
versal are  said  to  form  homographic  systems. 
In  this  case,  however,  Chasles  woidd  simply  say 
that  the  systems  correspond  anharmonicalfy. 

The  numerous  resetirches  of  Steiner,  Chasles, 
De  Jonquiires,  Cremona,  and  other  cultivators 
of  modem  pure  geometry,  abundantly  prove  the 
importance  of  the  theory  of  homographic  rela- 
tions. Recent  continental  mathematical  pub- 
lications, indeed,  will  be  unintelligible  unless 
the  reader  bring  to  their  perusal  a  knowledge 
of  the  elementary  parts  of  the  theory  above 
sketched.  Amongst  the  English  works  to  be 
consulted  on  the  subject  are  Salmon's  Conies, 
Mulcah/s  Principles  of  Modem  Geometry,  and 
Townsend*s  Chapters  on  Modem  Geometry,  On 
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the  Continent  the  best  works  are  those  of 
Ghasles,  AperguHistorique  and  GhnUtrie  Supi' 
rieure^&c;  DBJonqm^TeB^MilanffesdeGioTTUtrie 
Pure  and  Essai  aur  la  GSnSraUon  des  Courbes 
GionUiriques ;  Steiner,  Systematische  Entwicke' 
lunq  der  Abhiingigkeit  geonutrischer  Geataiten ; 
Hobius,  Barycentriidhe  Catcul  (in  which  the 
term  coUinear  is  nsed  in  place  of  homographic)  ; 
and  Cremona,  Iniroduzione  ad  una  Teoria 
Geometrica  detle  Curve  Piane^  Bologna  1862. 

BomolOiTfttioii  (Or.  6ft6KoyoSf  agreeing 
with).  In  Civil  Law,  the  act  whereby  a  com- 
petent tribunal  recognises  and  sanctions  the 
acts  of  private  individuals  or  of  an  inferior 
authority.  Thus  a  composition  with  creditors 
requires  in  France  homologation  by  the  Tri- 
bunal of  Commerce. 

Bomoloffons    (Gr.    6fi&\oyos).      A    term  | 
applied  in  Euclid  to  the  antecedent,  as  well  as 
to  the  consequent,  terms  in  proportionals  (book  j 
yi.  det  12).  Homologous  sides  in  similar  figures 
are  those  which  occupy  corresponding  positions 
with  respect  to  the  equal  angles. 

Bomoloffooa  Series.  Cboups  of  chemical 
compounds,  the  formulse  of  whose  members 
differ  from  each  other  by  one  equivalent  of 
carbon  and  two  of  hydrogen,  or  a  multiple  of 
that  number.  The  alcohols,  ethers,  fatty  acids, 
and  organic  bases  are  examples  of  homologous 
series. 

Bomology  (Or.  6^o\oyla,  agreement).  In 
Anatomy,  that  department  of  the  science  which 
teaches  the  essential  correspondence  of  parts, 
either  in  different  animals,  or  in  different  seg- 
ments of  the  same  animal,  or  in  the  same  seg- 
ment, and  also  the  correspondence  of  the  parts  of 
an  animal  with  the  ideal  archetype  which  has 
governed  the  plan  of  its  organisation.  Thus, 
firstly,  the  wing  of  a  bird  is,  homologically, 
the  same  limb  as  the  arm  of  a  man  or  the 
f(xrefoot  of  a  horae ;  and  the  oe  quadratuin  of  a 
bird  is  shown  to  be  the  same  bone  as  the  os 
tympanicum  of  the  tortoise,  and  as  the  auditory 
process  of  the  temporal  bone  of  a  man.  They 
are  said  to  be  homologous  parts,  and  the  pro- 
positions are  examples  of  what  has  been  called 
special  homology.  Secondly,  the  wing  of  a  bird 
is  the  same  or  correlative  part  in  its  segment  of 
the  body,  as  the  leg  is  in  a  more  posterior 
segment;  just  as  the  frontal  bone  is  the  cor- 
relative element  in  its  segment,  with  the 
superoccipital  bone  in  its  segment.  The  wing 
of  the  right  side  is  also  the  answering  part  of 
"the  wing  of  the  left  side ;  in  the  same  way  that 
the  right  neurapophysis  of  any  given  segment 
answers  to  the  left  neurapophysis  in  the  same 
segment.  Propositions  of  this  kind  are  examples 
of  what  is  termed  serial  h&mology;  and  the 
parts  so  corresponding  are  said  to  bo  Iwmotypal ; 
thus  the  arm  is  the  homotypo  of  the  leg,  the 
humerus  of  the  femur,  the  radius  of  the  tibia, 
the  ulna  of  the  fibula,  &c.  Thirdly,  in  relation 
to  the  archetype  of  the  vertebrate  skeleton,  the 
arm  is  the  diverging  appendage  of  its  segment ; 
the  superoccipital  bone  is  the  neural  spine ;  the 
ezoocipital  bone  or  condyloid  part  oj  the  occi- 
pital bone  in  Anthropotomy  is  the  neurapophy- 
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sis ;  the  basioccipital  bone  or  basilar  process  of 
the  occipital  bone  is  the  centrum  or  body  qf  its 
segment:  these  propositions  are  instances  of 
what  is  termed  aeneral  hoTnotogy^  as  being  ex- 
pressive of  the  mghest  generalisations  in  that 
philosophical  department  of  anatomical  science. 
(Owen  On  the  Archetype  and  Homologies  of 
the  Vertebrate  Skeleton.) 

Bomomorplioiui  (Ghr.  Zfios,  and  fiop^, 
form).  In  Botany,  applied  when  bodies  of  the 
same  order  are  uniform^  or  shaped  alike. 

Bomonjinoiis  (Chr.  ^/u^w/ios,  of  the  same 
name).  In  Anatomy,  this  term  is  synonymous 
with  homotypal.  *  If  those  of  the  right  side 
arise  from  the  left  part  of  the  brain,  and  vice 
versA,  which  seems  to  be  the  opinion  of  the 
best  anatomists,  then  one  would  imagine  that 
the  homonymous  nerves  of  the  right  and  left 
side  must,  in  crossing  over,  lie  somewhere  con- 
tiguous to  each  other,  and  so  impart  vibrations 
to  each  other.*    (Hartley.) 

Bomoiijmis  (Gr.  Sfu&yvfiot).  Words  which 
agree  in  soimd  but  differ  in  signification,  as  the 
noun  bear  and  the  verb  bear.     [Poltontmt.] 

Bomooaaians  and  Bomoiooaiaiis* 
Names  by  which  the  Orthodox  and  Arian 
parties  were  distinguished  in  the  great  con- 
troversy in  the  fourth  century  upon  the  nature 
of  Christ ;  the  former  word  signifying  that  the 
nature  of  the  Father  and  Son  is  the  samCy  the 
latter  that  thev  are  similar.  [Arians.]  (Mil- 
jnan's  Hist,  of  Christianity^  ii.  443.) 

Bomoplionoiis  (Gr.  2fu$^o»yof,  of  the  same 
tone).  In  Music,  of  the  same  pitch,  or  unisonal. 
Two  or  more  sounds  are  said  to  be  homo- 
phonous  when  they  are  of  exactly  the  same 
pitch. 

Bomoplionj.  Homophonous  words  or 
syllables,  in  Language,  are  words  or  syl- 
lables having  the  same  sound,  although  ex- 
pressed in  writing  by  varioxis  combinations  of 
letters.  Languages  which  abound  in  homo- 
phonies  are,  1.  Some  Oriental  monosyllabic 
tongues,  namely,  the  Chinese  and  its  kindred 
dialects,  in  which  very  few  sounds  comprise 
the  whole  vocabulary,  and  the  same  sound  is 
expressed  by  a  variety  of  ideographic  charac- 
ters; in  Chinese  there  are  only  400  such 
sounds,  multiplied  by  the  distinctions  of  tone 
and  accent  to  1,600  or  2,000 ;  and,  2.  Some 
European  tongues  in  which,  according  to  the 
genius  of  the  dialect,  the  syllables  of  the  original 
languages  from  which  the  words  are  chiefly 
derived  have  been  contracted  in  speaking, 
and  part  of  their  sounds  dropped,  while  the 
greater  part  of  the  letters  is  retained.  Thus 
in  English,  and  still  more  in  French,  which 
is  peculiarly  a  dialect  of  Latin  abounding  in 
contractions,  homophonies  are  numerous;  in  the 
latter  tongue  the  number  of  syllables  differently 
spelt,  all  having  nearly  the  sound  of  our  broad 
A,  amounts  to  more  than  a  hundred ;  while  in 
Italian,  in  which  the  original  proportions  of  the 
Eoman  language  are  preserved,  they  are  scarcely 
to  be  found. 

Bomopterans  (Gr.  ifi^wrtpos^  of  the  same 
plumage).  The  name  of  an  order  of  insects,  dis- 
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membeied  fiom  the  Hendptera  of  Tiinnmnw, 
inclndiiig  those  in  which  the  mng-covers  are 
of  a  uniform  semi-membranoas  consistency. 
Latreille  diTides  this  order  into  the  three 
following  divisions :  viz. 

1.  The  Cicadariea,  having  the  tarsi  three- 
jointed,  and  the  antennae  veiy  short,  terminated 
Dj  a  fine  bristle. 

2.  The  ApkidianSy  haying  the  tarsi  two-jointed, 
and  the  antennse  longer,  without  a  terminal 
bristle;  containing  the  families  Aphidm  and 
PsylUda. 

3.  The  GaUinsectOf  having  the  tarsi  one- 
jointed,  terminated  by  a  single  daw.  The  males 
have  two  wings,  and  are  destitute  of  a  month ; 
the  females  are  wingless,  and  furnished  with  a 
sucker. 

Homotropal  (Or.  rphw,  I  turn).  In 
Botany,  a  term  usea  in  describing  the  direction 
of  bodies,  to  denote  any  one  having  the  tome 
direction  as  the  body  to  which  it  belongs,  but 
not  being  straight. 

Bomotype  (Or.  r^oi).  In  Anatomy,  the 
correlative  in  one  segment  with  any  given  part 
in  another  segment,  or  in  the  same  segment, 
of  one  and  the  same  animal.  Thus  the  fron- 
tal bone  is  the  homot^pe  of  the  superoccipital 
bone ;  the  humerus  is  the  homotype  of  the 
femur ;  the  parts  on  the  right  side  are  homo- 
types  of  those  which  are  repeated  on  the  left 
side.  It  is  the  object  of  serial  homology  to 
determine  homotypal  parts.     [Homology.  J 

Bonay  (Ger.  honig).  A  sweet  liquid  secreted 
by  many  kinds  of  flowers,  and  collected  by 
the  honey  bee:  the  portion  not  required  for 
their  food  is  returned  into  the  combs  in  the 
form  of  a  yellow  syrup,  the  qualities  of  which 
differ  according  to  the  flowers  whence  it  has 
been  derived.  In  its  original  liquid  state  it 
probably  resembles  uncrystallisable  su^ar  of 
fruits^  &c. ;  but  when  kept  for  some  tune,  a 
large  portion  of  it  passes  into  a  granular  form. 
Hon^  also  contains  a  little  wax,  gum,  colour- 
insr  matter,  and  mannitc.     [Hivbs.] 

Honey  2>eir.  A  sugary  clammy  secretion, 
formerly  regarded  as  being  formed  by  the 
leaves  of  plants  in  hot  weather.  It  appears 
to  be  secreted  by  Aphides^  and  is  sometimes  so 
abundant  as  to  fall  from  the  leaves  in  drops.  It 
is  greedily  collected  by  the  honey  bees,  and  its 
recurrence  several  times  during  the  same  season 
a^ids  greatly  to  the  amount  of  honey  collected 
by  these  insects. 

Boney  locust.  The  GlcdiUchia  iria- 
canthos  of  botanists. 

Boney  8toiM*«  A  yellow  mineral  found 
in  octab«iral  crystals  at  Artem  in  Thuringia. 
It  is  extremely  rare.  It  consists  of  a  peculiar 
acid  (mellitic  acid)  combined  with  alumina  and 
water. 

Boa«yraekle»  The  common  name  of  the 
plants  belonging  to  the  genus  Lonicera,  well- 
knowD  fragrant  climbing  shrubs,  of  which 
two  species  occur  wild  in  this  country.  Agri- 
eoltsrists  sometimes  apply  the  same  name 
to  Meadow  CloTer,  Tri/olium  pratense.  The 
HoiMfTiiickle  of  Australia   is   a  tree  of  the 
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proteaceous  family,  the  Banksia  serrata  of 
botanists ;  and  what  is  called  French  Honey- 
suckle is  Hcdysarum  coronarium. 

Bong.  The  Chinese  name  for  the  foreign 
feictories  situated  at  Canton.  The  hong  mer- 
chants alone  were  legally  permitted  to  trade 
with  foreigners  until  the  treaty  with  China  of 
1842.  The  restriction  is  now  abolished  by 
art  5  of  that  treaty. 

Bonorarimn  (Lat  from  honos,  honour).  A 
term  used  almost  synonymously  with  fee^  and 
applied  at  present  chiefly  to  the  fees  tendered 
to  professors  in  universities,  and  to  medical  or 
other  professional  gentlemen  for  their  services. 
It  was  originally  applied  solely  to  the  salaries 
of  the  great  officers  of  state,  whose  services  it 
was  considered  were  remunerated  only,  as  it 
were,  honoris  causa ;  a  shade  of  meaning  which 
is  still  perceptible  in  the  present  use  of  the 
term. 

Bononr  (Lat.  honor).  In  Law,  this  word 
signifies  the  more  noble  sort  of  seigniories,  on 
which  other  lordships  or  manors  depend  by 
the  pejrformance  of  customary  services. 

The  term  honour ^  in  its  common  sense,  is 
susceptible  of  various  significations;  all  of 
which,  however,  may  easily  be  traced  to  its 
original  meaning,  esteem  or  regard  built  on 
opinion.  Among  the  Romans  honour  was 
deified ;  and  in  modem  times  the  term  is  used 
to  indicate  certain  rules  by  which  society  in 
general,  and  especially  that  portion  of  it  called 
fashionable^  has  tacitly  consented  to  regulate 
its  proceedings,  any  de\4ation  from  it  being 
attended  by  expulsion  from  its  pale.  To  this 
class  mav  be  referred,  with  slight  modifications 
of  meaning,  the  phrases  debt  of  honour,  law  oj 
honour^  court  of  honour,  affair  of  honour,  &c., 
which  are  all  self-explanatory.  The  term  was 
formerly  the  style  of  a  man  of  rank  generally ; 
but  it  is  now  distinctively  conferred  on  the 
Vice-Chancellors  and  the  Master  of  the  Bolls. 

Bonoor,  Iieg^ion  of.     [Lboion,  &c.] 

Bononm.  The  compliments  paid  by  troops 
to  royalty,  officers  of  rank,  &c.;  and  at  military 
funerals  to  all  grades  of  the  army.  A  scale  of 
honours  is  laid  down  in  the  queen's  regulations. 

Bonourable.  A  title  prefixed  to  the 
Christian  names  of  the  younger  sons  of  earls, 
and  to  those  of  all  the  children,  both  sons  and 
daughters,  of  viscounts  and  barons.  It  is  also 
conferred  on  persons  filling  certain  offices  of 
trust  and  dignity,  such  as  the  maids  of  honour 
of  the  queen  and  queen  dowager ;  and  collec- 
tively on  certain  public  bodies  or  institutions, 
as  the  House  of  Commons,  the  Congress  of  the 
United  States,  &c  &c.  The  title  of  righi 
honourable  is  given  to  all  peers  and  peeresses 
of  the  United  Kingdom  ;  to  the  eldest  sons  and 
all  the  daughters  of  peers  above  the  rank  of 
viscount ;  to  all  privy  councillors ;  and  to  some 
civic  functionaries,  as  the  lord  mayors  of 
London  and  Dublin,  the  lord  provosts  of  Edin- 
burgh and  Glasgow,  &c. 

Bood  Mouldinff.  The  moulding  which  is 
introduced  in  Mediaeval  Architecture,  to  throw 
off  the  rain  from  the  tracery,  or  to  protect  it 
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from  dust^  is  &lled  the  hood  moalding.  It  is 
generally  made  of  the  depth  of  the  arch  in 
which  the  tracery  is  introdaced;  but  if  the 
latter  be  continued  below  the  level  of  the 
8prin2:ing,  the  hood  mould  is  also  prolonged. 
The  character  of  the  mouldings  differs  slightly 
in  Norman  and  Pointed  architecture;  being  in 
the  former  merely  a  fillet  accompanied  by  a 
splay,  often  ornamented  with  a  billet  and 
zigzag;  and  in  the  latter  an  ogee  moulding 
with  a  hollow  on  the  side  of  the  traceiy.  In 
the  English  and  the  perpendicular  styles, 
the  hood  mouldings  are  often  terminated  by 
brackets,  shields,  or  heads. 

Booded  SBAka.  The  Cobra  di  Capello, 
or  Naja  tripudians  of  Guvier,  a  poisonous 
snake  frequently  used  by  the  Indian  jugglers, 
after  the  poison-fangs  have  been  removed. 

Bookali.  An  Asiatic  pipe,  in  which  the 
smoke  of  the  tobacco  is  made  to  pass  through 
water  in  order  to  cool  it 

Boopinff  Conffb.  A  contagious  spasmodic 
cough,  of  which  the  medical  name  ia  jpertu^siSf 
from  the  Latin  tussis,  a  cough.  This  disease 
lusts  from  three  weeks  \xi  six  months,  according 
to  the  robustness  of  the  patient,  the  time  of 
year,  or  the  mildness  of  the  season.  It  generally 
attacks  children,  and  commences  with  simple 
catarrh,  which  after  ten  days  or  a  fortnight 
assumes  the  character  of  hooping  cough.  The 
peculiar  sound  produced  by  the  patient,  to 
which  the  disease  owes  its  name,  is  caused  by 
a  long  and  violent  inspiration  following  the 
numerous  expiratoiy  efforts  made  during  the 
cough.  The  paroxysms  are  generally  very 
violent,  and  terminate  in  the  excretion  of  a 
glairy  mucous  discharge  from  the  bronchial 
tubeii,  and  vomiting  occurs  also  in  most  cases. 
The  disease  is  not  accompanied  with  any  febrile 
disturbance  when  uncomplicated,  and  its  patho- 
logy is  still  unexplained,  belonging  as  it  probably 
does  to  the  mysterious  class  of  blood  diseases. 
The  treatment  consists  in  the  exhibition  of  mild 
sedatives,  sudorifics,  and  aperients.  Khubarb 
and  ipecacuan  are  highly  extolled,  and  also 
prussic  acid.  Counter-imtation  to  the  spine  is 
practised  with  occasional  advantage.  Under 
all  methods  of  treatment^  however,  a  great 
point  is  gained  by  keeping  the  patient  in  a 
moderate  temperature  (from  64°  to  66°  Fahr.), 
and  exhibiting  light  and  nutritious  food. 

Boopoa.  In  Ornithology,  the  vernacular 
name  of  the  Upupa  Epops. 

Bop  (Ger.  hopfen,  Fr.  houblon).  The 
Humtdia  Luptdtts  of  LinnsRUS,  the  female 
flowers  of  which  are  used  for  imparting  a 
bitter  flavour  to  malt  liquors  for  the  purpose  of 
preserving  them  from  fermentation.  The  hop 
plant  is  a  perennial  indigenous  to  Britain  and 
different  parts  of  Europe;  but  to  produce 
abundance  of  hops  it  requires  to  be  very  care- 
fully cultivated  in  good  soil,  and  even  then  is 
one  of  the  most  precarious  of  crops. 

The  fields  in  which  hops  are  grown  are 
commonly  called  hop  gardens :  a  loamy  soil  on 
a  dry  subsoil  is  chosen,  and  the  plants  are 
placed  in  hills,  stools,  or  groups  of  throe  or 
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four,  the  hills  being  in  rows  five  or  six  feet 
apart)  and  at  about  the  same  distance  in  the 
row.  A  full  crop  is  not  produced  till  the 
fourth  or  fifth  year  after  planting.  Every  year 
the  ground  is  dug  in  winter,  and  kept  clear  of 
weeds  during  summer;  and  the  hills  have 
poles,  generaUy  three  or  four  to  a  hill,  for  the 
plants  to  twine  on :  the  purchase  of  these  poles, 
the  fixing  them  in  the  soil  every  spring,  the 
taking  them  down  and  stacking  them  every 
autumn,  and  their  renewal  every  five,  six, 
eight,  or  ten  years,  according  to  uie  kind  of 
wood  used,  constitute  a  considerable  part  of  the 
expense  of  hop  culture. 

The  hops  wnen  mature  are  picked  by  hand, 
and  as  they  are  picked  they  are  carried  to  a 
drying  kiln  [Hop  Oast],  dried,  and  packed 
into  bags  or  pockets ;  and  this  is  also  an  ex- 
pensive process. 

The  hop  plant  is  particularly  liable  to  be 
injured  by  insects,  by  cold  and  continued  rains, 
and  by  thunder  storms;  in  consequence  of 
which  it  is  estimated  that  a  full  crop  is  not 
obtained  oftener  than  about  once  in  five  years. 
I  Hence  it  is  easy  to  conceive  that  the  price  of 
hops  must  vary  greatly  in  different  years,  and 
that  the  grower  who  has  a  command  of  capital 
may  profit  largely  by  keeping  them  back  from 
market  when  the  prices  are  low,  and  sell- 
ing them  when  they  are  high.  In  order  to 
keep  hops  for  two  or  three  years,  they  require 
to  be  powerfully  compressed,  and  put  into  much 
closer  canvas  bags  than  when  they  ar«  to  be 
sent  immediately  to  market ;  they  also  require 
to  be  kept  in  arj  airy  lofts,  neither  too  warm 
nor  too  cold.  The  culture  of  hops  was  intro- 
duced into  England  from  Flanders  in  the  reign 
of  Henry  VIIL  The  most  extensive  planta* 
tions  are  in  Kent,  Surrey,  Sussex,  and  Here- 
fordshire; but  they  are  cultivated  to  a  con- 
siderable extent  in  other  counties.  The  hop 
growers  are  now  no  longer  placed  under  the 
surveillance  of  the  excise,  the  duty  having  been 
abolished. 

Bop  Oast.  A  particular  sort  of  kiln 
used  for  drying  hops.  The  fioor  of  the  kiln 
is  generally  of  wire  cloth,  and  the  heat  is 
generated  m  a  stove  with  fines  below.  The 
hops  after  being  put  on  the  kiln  are  frequently 
turned,  and  in  general  they  are  rendered  suf- 
ficiently dry  in  the  course  of  a  few  hours ;  when 
dried  they  are  taken  to  a  loft  and  left  to  cool 
for  a  day  or  two,  and  then  put  into  bags,  having 
been  previously  subjected  to  the  slight  action  of 
the  fumes  of  burning  sulphur  (sulphurous  acid), 
by  which  they  are  to  a  certain  extent  bleached. 

Bop  Voles.  Poles  or  stakes  annually  in- 
serted at  the  roots  of  hop  plants  for  their 
stems  to  twine  round.  When  a  hop  plantation 
is  first  made,  as  the  plants  are  weak,  the  poles 
are  not  required  to  be  more  than  five  or  six 
feet  in  length ;  but  in  the  third  or  fourth  year 
they  require  to  be  ten  or  twelve  feet  in  length. 
Any  kind  of  young  trees  or  saplings  may  be 
used  as  hop  poles ;  but  the  most  durable  are 
those  of  the  oak,  the  ash,  the  sweet  chestnut, 
and  the  hirch.    Much  of  the  durability  of  the 
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hop  pole  no  doabt  depends  on  the  soil  in  which 
it  is  grown ;  bat|  all  drcnmstances  being  alike, 
poles  of  larch  wood,  which  are  much  employed 
u  the  neighbonriiood  of  Famham,  have  been 
foond  to  last  longer  than  anj  other. 

Bopeita.  A  mineral  named  after  Dr.  Hope. 
late  Prof  of  Chemistry  at  Edinburgh ;  it  is  suid 
to  be  a  hydnms  phosphate  of  sdnc  and  cadmium. 
Boplltes  (Qt.  ^Arroi,  fiom  SirAo,  arins). 
The  heayy-armed  infimtry  of  Grecian  antiquity. 
According  to  the  ^henian  regulations  (similar 
probably  to  those  of  other  states),  the  higher 
classes  of  citizens  only,  as  estimated  by  the 
census;  were  liable  to  this  expensive  form  of 
military  serrice ;  in  process  of  time,  however, 
it  seems  that  the  Thetes  or  inferior  classes  also 
served  as  Hoplites.  The  Hoplites  were  armed 
in  early  times  with  the  spear,  heavy  defensive 
armour,  and  large  shield  ;  the  latter  were  ex- 
changed sfter  tne  time  of  Iphicratcs  for  the 
light  cuirass  and  target 

BorsB  (Lat.;  Gr.  "ilpcu).  In  Mythology, 
divinities  regarded  in  two  points  of  view — as 
the  goddesses  of  the  seasons,  and  of  the  hours 
of  the  day.  Their  duty  was  to  hold  the  gates 
of  heaven,  which  they  opened  to  send  forth  the 
chariot  of  the  sun  in  the  morning,  and  receive 
it  again  in  the  evening.  No  classical  poet  has 
described  them  with  greater  beauty  than  Shel- 
ley, in  his  Promeihfus  Unbound,  These  god- 
desses are  often  depicted  as  forming  the  train 
of  Aphrodite  or  Venus,  (Homer,  Hymn,  ad 
Fen.  145;  Hes.  Erff.  rer.  76,  and  Hymn, 
cd  A  poll.  194 ;  Gray's  Ode  on  the  Spring.) 

Borary  CMroles.  On  globes,  circles  mark- 
ing the  hours,  drawn  through  the  poles  at  a 
distance  of  15^  from  each  other.  They  are  the 
same  as  meridiana. 

Borary  MCotioii.  The  apparent  motion 
of  a  celestial  body  in  an  hour.  The  apparent 
horary  motion  of  the  heavenly  bodies  in  their 
diurnal  revolution  is  16® ;  for  as  the  whole 
circle  is  completed  in  24  hours,  the  twenty- 
fourth  part  of  it,  or  16°,  must  be  passed  over 
in  one  hour. 

Borde.  A  name  given  to  the  migratory 
bands  of  nomadic  nations  who,  like  the  Tartars, 
unite  plunder  and  rapine  with  a  pastoral  life. 

Bordein  (Lat.hordeum).  The  residue  after 
the  treatment  of  barley  starch  with  acidulated 
wnter,  a  mixture  of  starch,  cellular  tissue,  &c. 
Bordeolnm  (Lat  dim.  of  hordeum).  A 
small  tumour  on  the  eyelid,  somewhat  resem- 
Ming  a  barley-corn ;  it  is  a  little  boil  projecting 
from  the  edge  of  the  eyelid,  and  is  commonly 
esUed  a  stye. 

Bordeuin  (Lat).  The  genus  of  the  Barleys 
and  Barley-grasses,  distinguished  by  having  its 
spikelets  in  threes,  arranged  on  opposite  sides 
of  the  rachis,  so  as  to  form  a  distichous  spike. 
[Baklbt.] 

Boraliaiiiid  (derivation  nncertain).  The 
Marruiium  wdgare,  an  Indigenotis  plant  with  a 
bitter  and  aomewhat  aromatic  flavour,  and  con- 
iUsrod  as  an  expectorant,  and  as  giving  relief  in 
asthma;  hence  the  eAti\mtj of  horehound  tea  and 
eantikd  hnrehound  among  the  common  people. 
Vol.  n.  146 
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Borlson  (Gr.  6  6pi(<»y  kCkKos,  thi  boundary 
circle).  In  Astronomy  and  Geography,  the 
plane  of  a  grsat  circle  of  the  sphere,  dividing 
the  visible  £om  the  invisible  hemisphere.  The 
horizon  is  either  sensible  or  rational.  The  sen- 
sible horizon  is  a  plane  which  is  a  tangent  to 
the  earth's  surface  at  the  place  of  the  spectator, 
extended  on  all  sides  till  it  is  bounded  by  the 
sky ;  the  rational  horizon  is  a  plane  parallel  to 
the  former,  but  passing  through  the  centre  of 
the  earth.  Both  the  sensible  and  rational 
horizon  are  relative  terms,  and  change  with 
every  change  of  the  spectator's  position  on  the 
surface  of  the  earth ;  in  all  cases  they  are  per- 
pendicular to  the  direction  of  gravity. 

Boxixon,  ArUflolaL  The  plane  of  the 
horizon  is  a  tangent  to  the  curvature  of  the 
earth  at  any  place,  and  is  assumed  very  nearly 
by  the  surface  of  a  quiescent  liquid,  which  thus 
becomes  an  artificial  horizon  irom  which  the 
altitude,  of  a  heavenly  body  for  instance,  may 
be  measured.  From  the  law  of  the  reflection 
of  light,  it  follows  that  the  angle  subtended  at 
the  eye  of  an  observer  by  a  star  and  its  image 
as  seen  reflected  from  such  a  liquid  surface  is 
twice  that  of  the  altitude  of  the  star  above  the 
horizon.  On  account  of  its  high  reflecting 
power,  mercury  is  the  liquid  generally  used  for 
an  artiflcial  horizon. 

Boxizontal  Varallaz.  [Pabaixax.] 
Borixontal  Ban^e.  [Gxtknebt.] 
Bom.  Homy  matter  in  general  (such  as 
cow-horn,  tortoise-shell,  quiU,  claws,  nails, 
whalebone,  &c)  is  intermediate  in  composition 
between  aibumen  and  gelatin  ;  it  does  not 
furnish  gelatin  when  boiled  in  water,  but  by 
the  proper  application  of  heat  it  may  to  some 
extent  be  softened,  so  as  to  admit  of  moulding 
by  pressure  into  yarious  forms.  Horn  gen- 
dually  dissolves  in  the  caustic  alkalies,  and  on 
neutnilising  the  solution  with  an  acid,  a  pre- 
cipitate is  obtained  resembling  that  from  siinilar 
solutions  of  the  albuminoid  compounds.  The 
average  ultimate  composition  of  horn  may  be 
represented  as  60  per  cent,  of  carbon,  7  of  hy- 
drogen, 23  of  oxygen,  17  of  nitrogen,  and  3  of 
sulphur.  The  earthy  and  saline  matters  of 
the  more  perfect  varieties  of  horn  do  not  exceed 
2  or  3  per  cent.    [ConiruA.] 

Born*  Frenob.  A  brass  musical  wind  in- 
strument of  a  complex  spiral  form,  increasing 
in  diameter  to  its  end  or  mouth,  which  the 
French  call  its  pavilion.  The  inflexion  of  it 
is  much  regulated  by  the  insertion  of  the  hand 
in  the  pavilion.  Of  late  years  the  scale  and 
intonation  of  the  horn  have  been  very  much 
improved  by  the  addition  of  valves,  as  in  the 

CoBNBT-l-PlSTONS. 

Born  SllTer.  A  name  given  by  mine- 
ralogists and  also  by  the  older  chemists  to 
chloride  of  silver,  which  when  fused  puts  on  a 
homy  appearance.  For  the  same  reason  chlo- 
ride of  mercury  or  calomel  is  occasionally  called 
horn  quicksilvrr^  and  chloride  of  lead  horn  lead, 

Born-wrork.  In  Fortification,  a  work 
composed  of  two  lialf-bastions  and  a  curtain, 
with  two  long  sides  called  winga. 
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Hombeam*  The  Carpinua  Betulus  of  bo- 
tiiniBts ;  a  usefal  tree  of  the  Coiylaceous  order. 
The  wood  is  white,  hard,  and  heaTj  (whence 
the  name),  bat  apt  to  be  shakj,  and  therefore 
not  well  adapted  for  oonstmetive  purposes, 
though  it  forms  excellent  faeL  It  is  also  a 
yeiy  useful  hedge  phmt^  being  patient  of  the 
kmfa,  and  holding  on  its  dead  leaves  during  the 
early  part  of  winter. 

Bombilla.    [BudROS.] 

Bomblanda.  A  minnal  of  a  dark-green 
or  black  colour,  abounding  in  oxide  of  iron, 
and  entering  into  the  composition  of  seyeral  of 
the  trap  rocks.    It  is  the  ampkibole  of  Haiiy. 

Bornblende  SoelL.  A  rock  of  which 
hornblende  is  the  principal  ingredient.  Hom- 
blendic  granites  are  called  syenite,  and  consist 
of  quartz  and  felspar,  with  hornblende  instead 
of  mica.  Homblendic  porphyry  is  quartz  and 
hornblende. 

Somblende  Scblst.  A  slaty  Tariety 
of  hornblende,  generally  including  felspar  and 
grains  of  quartz ;  it  is  of  a  dark-green  or  black 
colour.  Where  cliy  slate  is  in  contact  with  gra- 
nite, it  sometimes  passes  into  hornblende  slate. 

Bomer's  Matliod.  A  method  of  solving, 
numerically,  algebraic  equations  of  all  degrees. 
It  constitutes  unquestionably  the  most  impor- 
tant step  made  in  this  branch  of  mathematics 
since  the  time  of  Yieta.  It  was  first  published 
in  the  Phil,  Trant,  for  1819 ;  its  inventor,  Mr. 
W.  G.  Homer,  was  at  that  time  a  teacher  of 
mathematics  at  Bath;  he  died  in  1837.  We 
propose  here  to  give  a  short  sketch  of  the  nature 
of  the  method,  referring  readers  who  may 
desire  to  become  expert  calculators  by  this 
method  to  the  Laditi  Diary  for  1838,  to  the 
article  *  Involution  and  Evolution '  in  the  Penny 
Cydo^y  or  to  Young's  or  Todhitoter's  Theory 
o/ Algebraic  Equations^  for  further  details. 

The  chief  merit  and  peculiarity  of  Homer^s 
method  may  be  said  to  consist  in  a  convenient 
and  uniform  process  for  finding  the  values  of 
the  successive  derived  functions  of  a  given 
rational  and  integral  function  F( ar),  correspond- 
ing to  any  given  value  a  of  x.  This  process  will 
be  sufi&ciently  explained  by  the  following  dia- 
gram, which  has  reference  to  the  quintic 

F(jr)  =  Adr*  +  Bjr«  +  C«»  +  Da:»  +  Er  +  F, 
and  in  which  eveiy  new  symbol  immediately 
below  a  horizontal  line  represents  the  sum  of 
the  two  quantities,  in  the  same  vertical  column. 
Immediately  above  that  line  ;  thus, 

L=Ka  +  H,  iF"(a)=Oa  +  M,  &c.  .  .  . 
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Now,  F(4f  +  «)  -  At»  +  iiP'(a)x«  +  J|P"(a>p» 
+ iiF'(a)«* + F(a>r + F(a), 

so  that  by  the  above  process  we  are  enabled  to 
form  readily  the  equation  F(x<«-a)sO,  whose 
roots  are  each  less  by  a  than  the  roots  of 
F(x)=0. 

To  illustrate  the  application  of  Homer^s 
method,  let  us  suppose  that  by  Stubu's  Theo- 
BEic,  or  in  some  other  way,  we  have  ascertained 
that  F(x)sO  has  a  root  between  30  and  40 
[Thboby  of  Equations]  ;  then  the  equation 
i''(*+30)«=0,  which  we  proceed  at  once  to 
form,  will  have  a  root  between  0  and  10. 
Newton's  method  of  approximation  [Equation], 
the  last  process  having  supplied  the  necessary 
data,  will  now  lead  us  without  much  trouble  to 
the  determination  of  two  consecutive  numbers, 
say  2  and  3,  between  which  a  root  of  the  last 
equation  must  lie;  so  that  by  repeating  the 
last  process  we  shall  be  able  to  form  the  equa- 
tion F(jr  +  32)  =  0,  whose  roots  are  loss  by  2 
than  those  of  the  last ;  in  other  words,  less  by 
32  than  those  of  the  firet,  and  which  further 
has  a  root  between  0  and  1.  Newton's  method 
will  now  lead  to  a  new  approximation,  and  the 
operation  ma^y  be  repeated.  Proceeding  in 
this  manner,  it  is  clear  that  from  F(jr)  =  0  we 
may  deduce  an  equation  F(x  +  a)  =  0  having  a 
root  as  near  to  0  as  we  please.  This  done,  the 
corresponding  approximate  root  of  the  original 
equation  will,  of  course,  be  «=a.  It  is  scarcely 
necessary  to  mention  that  Homer^s  method  is 
immediately  applicable  to  the  extraction  of  the 
ordinary  roots  of  numb^s.  To  find  the  fifth 
root  of  10,  for  example,  it  is  merely  necessary 
to  solve  the  equation  **— 10  =  0;  in  other 
words,  to  make  in  the  above  scheme 

A  =  l,  B=sC=D=E=0andF«-10. 

Bomat.    [VBSFiDiB.] 

Bornliiff,  Xiettam  of.  In  Scottish  Law^ 
a  species  of  diligence  (i.e.  process)  against  a 
debtor.  They  are  writs  in  the  kmg's  name, 
proceeding  on  the  warrant  of  a  decree  of  the 
court  of  session,  or  of  the  magistrates  of 
boroughs,  and  of  various  other  inferior  authori- 
ties ;  but  in  these  cases  a  warrant  of  the  court 
of  session  must  also  be  obtained.  They  direct 
the  debt  to  be  paid  within  a  limited  number  of 
days  (according  to  the  nature  of  the  debt).  In 
default  of  such  payment  the  debtor  incurs  the 
charge  of  rebellion,  and  is  thereupon  liable  to 
caption  or  arrest 

Bompipa.  The  name  of  a  well-known 
dance,  for  the  skilful  performance  of  which  the 
British  sailora  have  long  been  celebrated.  The 
origin  of  the  name  is  uncertain  ;  but  it  is  be- 
lieved to  be  derived  from  a  kind  of  musical 
instrument  called  pib-com  (Aug.  hornpipe), 
consisting  of  a  wooden  tube  with  holes  and  a 
reed,  and  a  horn  at  each  end,  which  was  for- 
merly used  in  Wales.  (Barrington's  ArcheBoloyiOf 
vol.  iiL  177.) 

Bomatone.  A  variety  of  flint  of  a  semi- 
transparency  somewhat  resembling  that  of 
horn.  One  of  the  varieties  of  porphyry  goes 
under  the  name  of  homstone  porphyry. 
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(Gr.  tfpa,  hour,  and  ypdipv,  I 
write).  The  ait  of  dmwiiig  hour-lines,  or  of 
coDstnicting  dials. 

Borolofiiain  VlonB  (Lat).  A  time-table 
of  flowers,  formed  by  noting  the  hours  when 
thej  reepectiTely  open  and  close. 

Borolocy  (Gr.  Upa,  and  h&ycs^  discourse). 
This  word  signifies  literally  an  explanation  of  the 
methods  of  measuring  and  marking  the  hours  of 
the  day.  Anciently  the  term  horologium  was 
api^ed  to  any  sort  of  contrivance  for  measur- 
ing the  hours,  as  the  Cuefstdba  and  Sun-diax 
[which  see] ;  but  as  these  instruments  have 
been  succeeded  by  clocks  and  watches,  horology 
is  now  usually  understood  to  signify  a  descrip- 
tion of  the  principles  on  whidi  machines  for 
the  measurement  of  time,  moved  by  weights  or 
springs,  are  constructed. 

Machines  for  measuring  time  are  designated 
by  the  general  appellation  of  clocks  and  watches ; 
but  they  are  also  distinguished  by  peculiar 
names  arising  from  certain  modifications  in 
their  construction,  or  from  certain  particuliirpur- 
poses  which  they  are  intended  to  sen^e.  By  the 
term  dock  is  understood  an  instrument  which 
not  only  shows,  but  also  strikes,  the  hours.  A 
time-piece  is  one  which  shows  the  hours  without 
striking  them;  a  quarter-clock  is  one  which 
strikes  the  quarters  as  well  as  the  hours ;  an 
astronomical  clock  is  one  which  shows  sidereal 
time ;  a  itatch  is  a  portable  or  pocket  time-piece ; 
a  repeater  is  one  having  a  contrivance  by  means 
of  which  it  can  be  maoe  at  any  time  to  repeat 
the  hours  ;  a  chronometer  is  a  watch  of  the  best 
kind,  or  one  fit  to  be  employed  for  astronomical 
purposes,  A  marine  chronometer  is  a  large  kind 
of  wiitch,  specially  constructed  and  hung  for 
sea  voyages. 

In  a  general  view,  horological  machines  may 
be  regarded  as  consisting  of  three  essential 
parts :  1.  A  moving  power,  which  produces  a 
rotatory  motion  about  an  axle ;  2.  A  train  of 
wheel-work,  by  means  of  which  a  velocity  is 
obtained  having  any  required  ratio  to  that  of 
tho  primary  axle;   3.  A  regulator,  by  which 
the  rapidity  of  tho  revolution  is  determined, 
and    uniformity    of   motion    produced.     The 
moving  power  is  cither  a  heavy  weight  which 
descends  by  the  force  of  gravity,  or  a  spring 
which  is  coUed  up  within  a  barrel  and  unwinds 
itself  by  the  force  of  its  elasticity :  the  first 
is  Tireferred  on  account  of  the  perfect  regu- 
larity of  its  action  when  the  instrument   is 
to  remain  fixed  in  a  place;   the   second   is 
Decenary  for  pocket  time-pieces    and    those 
which  cannot  be  kept  in  a  fixed  position,  as  on 
shipboard.    The  tnun  of  wheel-work  is  chiefly 
remarkable  on  account  of  tho  delicacy  and 
accuracy  of  its  construction.      The  regulator 
is  either  a  pendulum,  of  which,  by  the  theory 
of  fiilling  bodies,  the  oscillations  arc  isochronal 
or  poformed  in  equal  times ;  or  a  heavy  balance, 
the  reciprocal  vibrations  of  which  are  also  iso- 
dironaL     [Baulkcs;  PB2n)xrLT7H.] 

Of  the  Tftrioas  mechanical  contrivances  in- 
tmdoeed  into  horological  machines  for  accom* 
pBdung  porticidar  purposes,  it  would  be  useless 
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to  attempt  a  description  in  this  place,  as  our 
limits  will  not  permit  them  to  be  given  with 
that  minuteness  of  detail  which  is  indispensable 
in  order  to  convey  a  clear  idea  of  their  action. 
The  most  important  is  the  escapement  (or 
Bcapement),  or  that  part  of  the  mechanism  by 
which  the  original  rotatory  motion  is  converted 
into  a  reciprocating  motion,  and  gives  impetus 
to  the  pendulum  or  balance.  Some  other  parts 
are  also  of  primary  importance  ;  as  the  main- 
taining power,  a  contrivance  by  means  of  which 
the  motion  is  maintained,  or  the  machine  kept 
going,  while  the  weight  or  spring  is  being 
wound  up;  the  fusee,  by  which  in  watches  and 
spring-docks  the  force  acting  on  the  wheel- 
work  is  rendered  equal  in  all  states  of  the 
tension  of  the  spring.     [Fuseb.] 

The  general  arrangement  of  tho  wheel-work 
of  a  clock  or  watch  may  be  understood  from 
the  following  description.    Fig.  1  represents 


Fig.  1. 


JL-A 


^»mm 


the  movement  of  a  common  vertical  watch,  the 
frame  plates  being  omitted,  and  the  dial  being 
supposed  to  be  turned  downwards.  A  is  the 
barrel  containing  the  spring  which  produces 
the  motion.  B  is  the  fusee,  connected  with  the 
barrel  by  the  chain  b.  C  is  the  fusee-wheel, 
called  also  the  Jirst  or  great  wheel,  which  turns 
with  the  fusee,  and  works  into  the  pinion  D, 
called  the  centre-wheel  pinion:  this  pinion, 
with  the  centre  wheel  or  second  wheel  E,  turns 
once  in  an  hour.  The  centre  wheel  E  works 
into  the  third-wlwel  pinion  F;  and  on  the  same 
arbor  is  G,  the  third  wheel,  which  drives  the 
fourth  or  centrate-wheel  pinion  H,  and  along 
with  it  the  centrate  wheel  I.  The  teeth  of  this 
wheel  are  placed  at  right  angles  to  its  plane, 
and  act  in  the  pinion  K,  called  the  balance-wlteet 
pinion;  L  being  the  balance-wheel^  or  scape- 
wheel,  or  croum-wheel,  attached  to  the  same 
arbor.  The  balance-wheel  acts  on  the  two 
pallets  m  and  n  attached  to  the  verge  or  arbor 
of  the  balance  M ;  and  these  being  placed  at  a 
distance  from  each  other  equal  to  the  diameter  ■ 
of  the  balance-wheel,  and  in  different  planes, 
receive  alternately  from  the  scape-wheel  an 
impetus  in  opposite  directions  which  keeps  up 
the  vibratory  motion  of  the  balance. 

This  last  part  of  the  mechanism,  which  it 
requires  some  attention  to  understand,  is  ro-- 
presented  more  distinctly  in  fig.  2,  where  A  is, 
the  scape-wheel,  and  B  and  C 
the  two  pallets.     The  pallets, 
it  is  to  be  observed,  are  not 
placed  on  tho  verge  in   the 
same  plane,  but  their  planes 
form  an  angle  equal  to  the  ex- 
cursion of  the  balance ;  so  that, 
supposing  one  of  them  to  be  about  40**  or  5(P 
from  the  mean  point  towards  the  right,  tho^ 
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other  ifl  just  as  many  degrees  from  the  same 
point  to^nirds  the  left  The  teeth  of  the  scape- 
wheel  are  bent  forward  in  the  direction  of  the 
motion,  like  the  teeth  of  a  saw,  and  their 
number  is  odd.  Suppose,  now,  a  tooth  of  the 
scape- wheel  to  have  caught  the  pallet  B ;  it  will 
continue  to  bear  on  that  pallet^  and  to  accelerate 
the  balance,  until,  by  the  revolution  of  the 
verge,  the  extreme  edge  of  the  pallet  comes 
into  the  plane  of  the  extremities  of  the  teeth, 
when  the  pallet  escapes.  But  as  the  balance 
continues  for  a  short  time  longer  to  move  in 
the  same  direction,  the  pallet  C  now  comes  in 
between  two  teeth  at  the  point  diametrically 
opposite  to  the  front  of  the  tooth  which  B  has 
just  quitted ;  and  as  the  .vibration  of  the  balance 
now  commences  in  the  opposite  direction,  this 
pallet  is  in  its  turn  pressed  upon  and  accelerated 
by  the  wheeL 

The  CrovjU'Wheel  Escapement^  now  described, 
is  the  oldest  and  the  original  form,  and  is  still 
used  in  common  watches,  where  it  answers 
sufficiently  well;  but  when  applied  to  clocks 
regulated  by  pendulums,  it  is  exceedingly  de- 
fective ;  for,  as  it  requires  the  vibration  to  bo 
made  in  an  arc  of  considerable  extent,  the  pen- 
dulum must  of  necessity  be  short  and  light,  and 
hence  it  becomes  a  very  imperfect  regulator. 
In  order  to  obviate  these  defects,  Clement,  a 
London  watchmaker,  in  1680,  invented  the 
crutch  or  anchor  escapement,  which  was  greatly 
improved  upon  by  Graham  about  the  year  1700. 
Graham's  escapement  is  represented  in  fig.  3. 
Fig.  8.  0  is  the  centre  of  the  scape-whecL 
BAG,  the  crutch  or  ancnor,  con- 
sists of  a  heavy  piece  of  metal 
attached  to  the  rod  of  the  pen- 
dulum with  which  it  moves.  A 
is  its  centre  of  motion ;  and  in 
the  original  construction  of  Graham,  the  dis- 
tance of  A  from  0  was  equal  to  the  diameter 
of  the  scape-wheeL  The  extremities  of  the 
crutch  form  the  pallets,  the  acting  faces  of 
which  are  inclined  planes  ;  while  the  parts  on 
which  the  teeth  successively  fall  are  cylindrical 
surfaces,  the  radii  of  which  are  equal  to  0  A. 
The  tooth,  being  received  on  this  surface,  slides 
along  it  without  tending  to  accelerate  or  retard 
the  pendulum,  until  the  pendulum  arrives  near 
the  middle  of  its  vibration,  when  the  inclined 
plane  comes  to  the  extremity  of  the  tooth,  and 
the  tooth  then  begins  to  act  upon  the  plane, 
and  to  turn  the  pallets,  and  consequently 
accelerate  the  pendulum.  By  this  arrangement 
the  motion  of  the  wheel  continues  only  during 
the  short  time  the  tooth  is  sliding  along  the 
plane  of  the  pallet^  while  during  the  rest  of 
the  vibration  the  tooth  rests  on  the  cylindrical 
surface,  and  the  wheel  stands  still,  or  is  dead ; 
whence  this  escapement  is  called  the  dead  heat^ 
or  the  escapement  of  repose.  In  Hooke's  form, 
where  the  cylindrical  surfaces  are  wanting,  the 
impulse  given  to  one  pallet  carries  the  opposite 
with  some  force  against  the  approaching  tooth, 
and  drives  the  wheel  backward,  or  produces  a 
recoil ;  and  tliis  force  being  applied  at  the  ex- 
tremities of  the  vibrations,  tends  greatly  to 
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disturb  their  isochronism.  By  Graham*s  me* 
thod  there  is  no  recoil:  the  impetus  is  given 
while  the  pendulum  is  near  the  middle  of  the 
vibration,  and  the  velocity  the  greatest ;  and 
during  the  rest  of  the  vibration  the  pendulum 
is  nearly  altogether  free  of  the  action  of  the 
wheels. 

Numerous  other  modifications  of  the  crutch 
escapement  have  been  proposed,  and  some  of 
them  carried  successfully  into  effect ;  but  for 
their  description  we  must  refer  to  the  works  in 
which  the  subject  is  technically  treated.  There 
are  two,  however,  which,  by  reason  of  the 
greater  ingenuity  displayed  in  their  contrivance, 
and  their  almost  universal  application  to  the 
best  kinds  of  pocket  watches,  require  particu- 
lar notice.  These  are  the  duplex  and  the  de- 
tached escapement,  the  latter  being  that  which 
is  used  in  modem  chronometers. 

Duplex  Escapement. — This  is  represented  in 
fig.  4.  A  A  is  part  of  the  scape- wheel,  which 
is  furnished  with  two  sets  of  w    i 

teeth,    whence    probably    the  ^*  ' 

name  is  derived.  MNIl  are 
the  teeth  of  repose,  lying  in 
the  plane  of  the  wheel;  mnr 
are  the  teeth  of  impulse,  and 
stand  perpendicular  to  the  plane  of  the  wheeL 
BC  is  the  impulse  pallet,  fixed  upon  the  arbor 
of  the  balance  just  above  the  plane  of  the 
wheel,  so  that  its  extremity  C  may  be  caught 
by  the  teeth  mnr,  and  receive  the  impulse 
from  them  as  they  successively  pass.  A  small 
ruby  roller  is  also  placed  upon  the  arbor,  behind 
the  pallet,  having  a  notch  m  one  side  of  it  for 
receiving  the  teeth  MNK.  When  the  tooth 
m  has  passed  the  claw  of  the  pallet,  the  tooth 
M  falls  upon  the  ruby  roller,  where  it  rests 
until  by  the  returning  vibration  of  the  balance 
the  notch  is  brought  to  the  point  of  the  tooth. 
The  tooth  then  falls  into  the  notch,  and  thus 
passes  the  roller ;  and  the  next  impulse  tooth 
n  comes  up  to  the  pallet,  on  the  point  of  which 
it  acts  with  great  advantage  in  consequence  of 
the  long  lever.  As  the  successive  impulses  are 
all  given  in  the  same  direction,  the  balance 
necessarily  makes  two  vibrations  for  each  im- 
pulse given  by  the  upright  tooth.  The  chief 
advantage  of  Uiis  construction  consists  in  there 
being  only  one  pallet,  and  in  the  action  being 
independent  of  great  accuracy  in  the  execution 
of  the  teeth  of  the  scape- wheel,  which  is  in- 
dispensable in  the  case  of  the  escapements 
already  described,  and  also  for  the  lever  es- 
capement, which  in  fact  is  only  a  modification 
of  the  crutch. 

Detached  Escapement. — The  annexed  dia- 
gram, fiff.  5,  represents  Eamshaw's  construc- 
tion. A  IS  the  main  pallet 
projecting  from  the  verge 
or  arbor  of  the  balance, 
concentric  with  which  is 
another  small  pallet,  called 
the  lifting  palUt^  which, 
when  the  balance  is  vibrating  from  A  towards 
B,  lifts  a  very  slender  spring  B,  and  with  it 
the  detent  epring  C,  so  as  to  set  at  liberty  or 
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unlock  the  tooth  D,  the  point  of  which  rests 
on  a  ruby  pin  projecting  firom  the  detent  spring 
C,  and  forming  the  detent.  The  point  £  of 
the  principal  pallet  having  passed  the  tooth  F, 
the  wheel  moves  forward  by  the  action  of  the 
mainspring,  until  the  next  tooth  G  falls  upon 
the  ruby  pin  and  is  locked.  The  screw  H 
serves  to  adjust  the  position  of  the  detent  and 
the  strength  of  ^e  locking.  In  the  return  of 
the  bahu^ee^  the  pallet  A  passes  easily  by  the 
detent  spring  by  rorcing  baoL  the  slender  spring 
B.  As  in  the  case  of  the  duplex,  the  balance 
here  makes  two  vibrations  for  each  impulse. 

Maintaining  Povoer, — In  order  that  a  clock 
or  watch,  when  perfectly  regulated,  may  con- 
tinue to  indicate  true  mean  time,  it  is  necessary 
that  it  should  have  some  contrivance  for  continu- 
ing the  action  while  it  is  wound  up.  Various 
methods  of  accomplishing  this  have  been  de- 
vised. One  of  the  simplest  consists  in  the 
interposition  of  a  spring  between  the  fusee  and 
the  wheel  impelled  by  it,  a  little  inferior  in 
force  to  the  mainspring  (or  weight),  so  as  to 
remain  always  bent  until  the  pressure  of  the 
mainspring  is  removed  by  the  action  of  winding, 
when  it  begins  to  act  upon  a  fixed  point  on  one 
side  and  the  wheel  of  the  fusee  on  the  other,  so 
as  to  propel  the  work  for  a  short  time  with  a 
force  nearly  equal  to  that  of  the  mainspring. 

Some  of  the  other  parts  of  the  mechanism, 
as  the  wheels  for  moving  the  minute  and  second 
hands,  the  striking  part  of  a  clock,  and  the 
r^)eating  part  of  a  watch,  though  they  form  a 
considerable  part  of  the  bulk  of  the  machine, 
require  no  great  refinement  of  invention  or 
dexterity  of  construction,  and  will  be  better 
imderstood  from  the  inspection  of  a  common 
dock  and  repeating  watch  than  firom  any  de- 
scription which  could  be  given. 

The  history  of  the  invention  of  clocks  is 
very  imperfectly  known.  By  some  it  has  been 
ascribea  to  Pacificus,  archdeacon  of  Verona,  in 
the  ninth  century,  and  by  others  to  Boethius 
in  the  early  part  of  the  sixth.  The  Saracens 
are  supposed  to  have  had  clocks  which  were 
moved  by  weights  as  early  as  the  eleventh  cen- 
tury ;  and  as  the  term  is  applied  by  Dante  to 
a  machine  which  struck  the  hours,  clocks  must 
have  b<«n  known  in  Italy  about  the  end  of  the 
thirteenth  or  beginning  of  the  fourteenth  cen- 
tury. It  is  said  that  the  first-  clock  made  in 
England  was  furnished  out  of  the  proceeds  of 
a  &ie  imposed  upon  the  chief  justice  of  the 
King's  Bench  in  1288,  and  that  it  remained  in 
its  original  situation,  in  Old  Palace  Yard,  as 
late  as  the  reign  of  Elizabeth.  In  the  reign  of 
Richard  II.  a  large  astronomical  clock  was 
made  by  Richard  of  Wallingford,  abbot  of  St. 
Alban's,  which  was  regulated  by  a  fiy.  But 
the  most  ancient  clock  of  which  we  possess  any 
certain  account  was  erected  in  a  tower  of  the 
palace  of  Charles  V.,  king  of  France,  about 
the  year  1364,  by  Henry  de  Wick,  or  de  Vick, 
a  German  artist.  A  clock  was  erected  at 
Stnsbui^  about  1370,  at  Courtray  about  the 
time  period,  and  at  Spire  in  1395.  In  the 
following  century  public  clocks  appear  to  have 
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existed  in  all  the  principal  towns  of  Europe,  and 
private  ones  to  have  come  into  very  general  use. 
The  earliest  clocks  were  doubtless  very  rude 
and  imperfect  instruments,  and  their  present 
state  of  excellence  must  have  been  attained  by 
slow  and  successive  improvements.  Wheel 
work,  set  in  motion  by  springs  and  weights, 
was  known  in  the  time  of  Archimedes ;  and  in 
order  to  have  a  timepiece  it  was  only  necessary 
to  spply  some  contrivance  to  regulate  the 
motion.  For  this  purpose  recourse  was  first 
had  to  a  fly-wheel ;  but  it  would  soon  be  found 
that  the  fly,  the  action  of  which  depends  on 
the  resistance  of  the  air,  would  form  a  veiy 
imperfect  regulator.  The  clock  of  Henry  de 
Wyck,  above  mentioned,  was  regulated  by  an 
alternating  balance,  which  was  formed  by  sus- 
pending two  heavy  weights  from  a  horizontal 
bar  fixed  at  right  angles  to  an  upright  arbor, 
and  the  movement  was  accelerated  or  retarded 
by  diminishing  or  increasing  the  distance  of 
the  weights  from  the  arbor.  It  had  no  regu- 
lating spring,  and  the  action  may  consequently 
be  supposed  to  have  been  very  irregular; 
nevertheless,  clocks  regulated  in  this  way  were 
used  for  astronomical  purposes  by  Walther, 
Tycho  Brahe,  Mcestlin,  the  landgrave  of  Hesse, 
and  others.  The  capital  improvement  of  the 
pendulum  dates  from  about  the  middle  of  the 
seventeenth  century ;  but  it  is  very  uncertain 
by  whom  the  application  was  first  made  or  pro- 
posed. Galileo  was  the  first  who  remarked, 
or  at  least  the  first  who  formally  announced, 
in  his  work  on  mechanics  and  motion,  which 
was  published  in  1639,  the  isochronal  property 
of  oscillating  bodies  suspended  by  strings  of 
the  same  length ;  and  it  has  been  pretended 
that  he  actually  applied  a  pendulum  to  a  clock 
for  the  purpose  of  observing  eclipses  and  de- 
termining longitudes.  There  is,  however,  no 
absolute  proof  of  this  fact  Sanctorios,  in 
his  Commentary  on  Avicenna,  describes  an 
instrument  to  which  he  had  applied  a  pendu- 
lum in  1612.  Richard  Harris  is  said  to 
have  constructed,  in  1641,  a  pendulum  clock 
in  London  for  the  church  of  St.  Paul,  Covent 
Garden.  Vincenzo  Galilei,  a  son  of  Galileo, 
is  stated,  on  the  authority  of  the  Academy 
del  Ci'mentOf  to  have  applied  the  pendulum 
in  1649.  It  was  applied  byHuygens  in  1656; 
and  by  Hooke,  for  whom  the  invention  has 
been  claimed,  about  1670.  But  to  whom- 
soever the  merit  may  belong  cf  having  first 
made  the  application,  Huygeus  is  unquestioU' 
ably  the  first  who  accurately  explained  ther 
theory  of  the  pendulum ;  and  hence,  perhaps, 
the  invention  of  the  pendulum  clock  has  been 
usually  ascribed  to  him.  Huygens  demonstrated 
that  the  vibrations  in  circular  arcs  are  not  in- 
dependent of  the  length  of  the  arc,  and  that 
in  order  to  obtain  perfect  isochronism,  the  ball 
of  the  pendulum  must  move  in  the  arc  of  a 
cycloid  ;  and,  ingeniouslv  applying  a  property 
of  the  cycloid,  of  which  ne  was  the  discoverer, 
namely  that  its  involute  is  a  curve  similar  to 
itself,  he  procured  the  re<juisite  motion  by 
causing  the  pendulum  to  vibrate  between  cy- 
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doidal  cheeks  about  which  the  upper  and 
flexible  part  of  the  suspending  rod  wrapped 
itself  in  its  motion.  But  it  was  found  that  no 
practical  advantage  could  be  obtained  from 
this  beautiful  oontrivance ;  and,  in  fact,  it  was 
soon  rendered  unnecessary  by  the  invention  of 
the  anchor  escapement,  which  gives  the  means 
of  rendering  the  arcs  of  vibration  very  small, 
in  which  case  the  error  depending  on  the  length 
of  the  arc  becomes  insensible.  The  application 
of  the  spiral  spring  to  the  balance  is  the  un- 
doubted invention  of  Hooke. 

Another  invention,  which  marks  an  epoch  in 
the  history  of  horology,  is  that  of  a  method  of 
counteracting  the  effect  of  changes  of  tempera- 
ture on  the  pendulum  rod  and  balance.    The 
mercurial  compensation  pendulum  was  invented 
by  Graham  about  the  year   1716.     Oraham 
likewise  suggested  the  method  of  effecting  the 
compensation,  by  means  of  the  unequal  expan- 
sions of  different  metals,  an  idea  which  was 
subsequently  realised  by  Harrison  in  the  con- 
.•fltruction  of  the  gridiron  pendulum,  which  is 
Mlow  very  generally  used.    The  compensating 
.-Apparatus  in  the  watch  balance  depends  upon 
Hhe  same  principle,  but  the  mechanical  arrango- 
^dnent  is  necessarily  very  different   [Balance.] 
For  Aill  information  on  this  subject,   the 
sreader  is  refenred    to  the   following  works: 
.Denison,    Rttdimentary    Treatise   on   Clocks; 
Berthoud,  Easai  tur  VHorlogerie;  Id.  Histoire 

•  4»  la  Misure  du  T'ems ;  Cumming's  Eletntnts 
.  <^  Clock  and  Watch  Work;  Derham's  Artificial 

doekmaker;  Harrison's  Principles  of  his  Tijne- 
iueper;    Earnshaw^s   Explanations  of   Time- 

.Aeepers;  Raid's  Treatise  on  Clock  and  Watch 
Making ;  the  art.  *  Horology '  in  the  English 
'Oydopmdia ;  Beckman's  Hist,  of  Inventions,  &c. 
Horopter.  The  surfSeuie  of  single  vision 
oorrespondinff  to  any  given  binocular  parallax 
is  thus  nam^ 

Soroseope  (Gr.  ifpoffK6iros,  from  6pa,  an  hour, 
And  irKoir4o9, 1  observe).  A  representation  of  the 
4upect  of  the  heavens  and  positions  of  the 
•celestial  bodies  at  a  particular  moment,  drawn 
according  to  the  rules  of  the  imaginaiy  science 

'  of  astrology.    Thus  the  aspect  of  the  heavens 
at  the  moment  of  the  birth  of  an  individual  is 
his  horoscope,  and  supposed  to  indicate  his 
future  destinies.     [Astbolooy.] 
BorM.    [Equus.] 

HoBSB.  In  Nautical  affairs,  a  foot-rope  to  sup- 
port the  feet  of  the  seamen  while  leaning  over 

•  a  yaid  or  boom  to  furl  the  sail.    Also,  a  rod  or 
Tope  along  which  the  edge  or  the  comer  of  a 

*»au  traverses  by  means  of  hunks. 

Borse  Artillery.    [Abtillbby.] 

^oree  n j*    [Hippobosca.] 

Borse-olieetnnt.  JEscuhts  Hippocasta- 
num.  The  seeds  of  this  tree  contain  a  consi- 
derable quantity  of  starch,  accompanied  by  a 
peculiar  bitter  principle,  tannin,  and  mucilage. 
Attempts  have  been  made  to  separate  the 
starch  for  domestic  purposes,  but  hitherto 
without  much  success.  According  to  Flandin 
(Comptes  BendusioLxu.  391),  when  the  peeled 
and  bruised  chestnuts  are  well  kneaded  in  a 
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I  very  dilute  solution  of  carbonate  of  sodium, 
the  ftaxch  separates,  and  after  having  been 
well  washed  Incomes  nearly  tasteless.  A  bit- 
ter substance  called  arayroscin  has  been  ex- 
tracted from  the  horse-chestnut  by  Bodileder. 
[MscuuffJ] 

Bome-power.  The  unit  adopted  in  esti- 
mating the  power  of  steam  engines.  It  is  of 
the  dynamic  value  of  33,000  lb.  raised  one  foot 
high  per  minute.  In  buying  engines  a  certain 
area  of  piston  was  suppos^  to  represent  a 
horse-power,  and  in  Watt's  early  engines  the 
dynamic  and  commercial  units  were  nearly 
equivalent.  This  is,  however,  no  longer  the 
case,  and  in  some  modern  engines  the  dynam- 
ical or  indicated  horse-power  is  as  much  as  nine 
times  greater  than  the  nominal  or  commercial 
power.     [Steam  Ezfoixa.] 

Borseradlsli.  The  root  of  the  Cochlearia 
Armoracia,  which  when  scraped  is  often  eaten 
as  a  condiment  and  an  ingredient  in  sauces. 
It  has  a  place  in  the  Materia  Medica  as  a  sti- 
mulant, and  a  compound  spirit  and  compound 
infusion  are  directed  in  the  Pharmacopcn4i: 
the  latter  very  soon  becomes  putrid,  and  neither 
are  useful.  The  root  of  aconite  has  occasion- 
ally been  accidentaUy  substituted  for  that  of 
the  horseradish,  and  has  proved  fataL 

Bortloulture  (Lat.  hortus,  a  garden,  and 
colo,  /  cultivate).  The  culture  of  the  kitchen 
garden  and  orchard.  In  the  kitchen  garden 
are  cultivated  all  kinds  of  root,  herb,  flower, 
and  fruit,  used  in  cookery;  and  in  the 
orchard  the  more  hardy  firuits  used  in  cookery, 
and  in  the  dessert.  The  finer  fruits  are  grown 
against  espaliers,  walls,  hot  walls,  or  imder 
glass.  The  chief  difference  between  horticul- 
ture and  agriculture  is,  that  in  the  former 
the  culture  is  performed  by  manual  labour  in  a 
comparatively  limited  space  called  a  garden ; 
whfle  in  the  latter  it  is  performed  jointly  by 
human  and  animal  labour  in  fields,  or  in 
an  extensive  tract  of  ground  called  a  farm. 
[Gabdbning;  Aosicultubb;  Farmino.] 

Bortaa  Sloene  (Lat.  a  dry  garden).  A 
coUection  of  dried  plants  preserved  in  books 
or  papers. 

Boms  or  Bor-«pollo.  In  Egyptian  My- 
thology.    [Habpocratbs.] 

Bosanna  (Heb.).  An  exclamation,  signi- 
fying literally  save  now.  This  Hebrew  word 
occurs  only  once  in  the  Old  Testament,  viz. 
Psalm  cxviii.  25.  This  psalm  is  the  last  of 
those  which  compose  the  great  Hallel.  It  was 
commonly  adopted  in  the  Christian  church. 

Boepltal(Fr.  hopital,  from  Lat.  hospitium, 
a  place  for  lodging  strangers).  A  building 
for  the  reception  of  persons  incapable  of  taking 
care  of  themselves,  or  of  procunng  medical  as- 
sistance. Many  of  the  charitable  institutions 
of  Great  Britain  are  called  hospitals,  as  Christ's 
Hospital,  London,  Heriot's  Hospital,  Edinburgh. 
The  English  medical  hospitals  are  incorporated 
bodies  possessed  of  great  wealth,  which  is  ex- 
pended in  the  support  of  medical  schools. 

Bospltal  Ckuiffrene.  A  species  of  ul- 
cerating gangrene,  peculiarly  characterised  by 
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Us  mfeetioiu  nature^  and  its  tendency  to 
attack  wounds  or  ulcers  in  crowded  and  xll- 
Tentilated  bospitalsL 

Hoaplf  nar  (Fr. ;  Lat  hospitinm).  In  its 
original  acceptation,  this  name  was  applied 
to  certain  refigioos  bodies,  who  held  it  their 
doty  to  provide  lodging  and  entertainment  for 
persons  engaged  in  pilgrimages.  One  of  the 
most  celebrated  institutions  of  this  kind  was 
that  at  Jerusalem,  which  gave  its  name  and 
origin  to  the  Knights  Hospitallers — instituted 
about  the  end  of  the  eleventh  or  the  beginning 
of  the  twelfth  century.  They  soon  afterwards 
settled  in  England,  and  gradually  attained  a 
degree  of  wealth  and  importance  unequalled 
in  the  history  of  similar  bodies.  They  fol- 
lowed the  rule  of  St.  Austin,  and  wore  a  black 
habit  with  a  white  cross  upon  it  At  their 
original  institution  they  were  styled  Knights 
of  St.  John  of  Jerusalem;  afterwards  Knights 
of  Bhodes,  and  again  Knights  of  Malta; 
these  two  islands  haTing  been  successively 
conferred  on  them  by  different  monarchs. 
{Tempiass  ;  Teutonic  Order.] 

Bospltitim  (Lat^.  This  word  signifies  in 
general  a  place  or  inn  for  the  reception  of 
strangers,  in  which  sense  it  is  used  by  old 
writers;  but  it  is  in  modem  times  almost 
wholly  restricted  to  the  celebrated  inns  on 
8L  B^ard  and  St  Gotthard,  in  Switzerland, 
to  which  traveUers  to  and  £rom  Italy  resort 

Boffpodar  (Slavonic).  The  lieutenants  ap- 
pointed by  the  Porte  to  govern  the  two  Christian 
principalities  of  Moldavia  and  Wallachia  are  so 
called  in  the  Levant  By  the  treaty  of  Adria- 
nople  between  Prussia  and  Turkey  (1829), 
these  officers  were  to  hold  their  appointments 
for  life,  and  pay  a  fixed  annual  tribute.  Under 
the  treaty  of  Paris,  1856,  and  by  the  subsequent 
arrangement  of  1861,  acceded  to  by  the  Porte, 
the  principalities  have  been  formed  into  one  pro- 
vince, named  Boumania,  under  a  single  prince. 

Boat  (£rom  the  Latin  hostia,  a  victim).  In 
Theological  language,  the  bread  and  wine  under 
the  appearance  of  which  the  Roman  CSatholics 
conceive  the  body  and  blood  of  Christ  to  be 
^esent  upon  the  altar.  The  elevation  of  the 
Host  is  a  ceremony  prevalent  in  all  Catholic 
countrifs,  in  which  the  consecrated  elements 
are  raised  aloft  and  carried  in  procession 
through  a  church,  or  even  through  tne  streets 
of  a  city.  On  these  occasions  t£e  people  fall 
on  their  knees  and  worship  the  Host.  The 
origin  of  the  custom  is  dated  from  the  twelfth 
century,  when,  it  is  said,  it  was  thought  neces- 
sary to  make  this  public  and  conspicuous  de- 
claration of  the  Eucharist  on  the  occasion  of 
the  promulgation  of  the  opinions  of  Beren- 
garius  against  transubstantiation. 

Sostac^  (periiaps  from  Lat  obses,  obsidis, 
through  the  Low  Latin  form  obstagius).  A 
person  left  as  sorety  for  the  performance  of  the 
articles  of  a  treaty.  The  practice  of  taking 
homages  is  now  almost  imknown  in  the  mutud 
vStisooB  of  CEviHaed  eommunities ;  but  was  for- 
nedy  so  common  as  to  have  gnren  rise  to  many 
questioBB  in  the  law  of  nations.    Hostages  were 
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divided  into  principal  and.  accessoiy;  the  latter 
being  where  it  is  expressly  stipulated  by  treaty 
that  thehostage  shall  be  answerable  for  the  event 
One  of  the  points  debated  among  civilians  on 
this  subject  was,  whether  such  a  hostage  could 
lawfully  stake  his  life,  and  whether  in  the  event 
of  his  doing  so  it  was  lawftd  to  take  it  The 
afi&rmative  was  argued  from  the  most  ancient 
example  of  hostageship  on  record,  Reuben's 
words  to  Jacob,  *  Slay  my  two  sons  if  I  bring 
not  Benjamin  back.'  According  to  Philip  de 
Comines,  the  Liegois  having  given  hostages  to 
Charles  duke  of  Burgundv,  with  express  power 
to  put  them  to  death  in  the  event  of  an  infrac- 
tion of  the  treaty,  and  that  event  having  taken 
place,  it  was  much  debated  in  the  council 
whether  the  power  should  not  be  carried  into 
execution;  but  after  much  discussion  their 
lives  were  spared.  It  has  also  been  questioned 
whether  a  hostage  can  be  delivered  up  against 
his  will:  Grotius  decides  in  the  affirmative. 
The  extent  of  the  rights  of  conquerors  over 
hostages,  the  events  which  may  dissolve  their 
obligation,  the  effect  of  their  escape  upon  the 
convention  between  the  principals,  and  other 
points  of  the  subject,  axe  treated  at  length  by 
writers  on  national  law. 

Bot  Blast.  The  stream  of  heated  air  forced 
through  a  furnace  is  known  by  the  name  of  the 
hot  blast,  when  the  temperature  of  the  air  is 
made  about  600°  Fahr.  The  efibct^  of  this,  in 
the  iron  blast  furnace  where  the  air  is  heated, 
by  the  waste  heat  and  gases  from  the  furnace, 
is  a  considerable  saving  in  fuel  and  time. 

Bot  Sliot«  Common  shot  heated  in  a  fur- 
nace, and  fired  against  shipping  and  combustible 
mat-erial.  When  shot  are  heated,  it  is  neces- 
sary to  reduce  the  charge  of  powder. 

Bot  UTell.  The  reservoir  for  the  water 
pumped  out  of  the  condenser  of  a  steam  engine 
by  the  air-pump. 

Bototipot.  In  Law,  a  blending  or  mixing 
together  of  lands  given  in  marriage  with  lands 
in  fee  falling  by  descent  As  if  A  had  two 
daughters,  and  gives  a  third  part  of  his  lands 
in  marriage  with  one  of  them  to  her  husband, 
and  dies  seised  of  the  other  two  thirds :  in  order 
to  acquire  any  further  share  of  these  lands,  the 
married  daughter  must  bring  the  lands  first 
given  into  hotchpot;  that  is,  she  must  renounce 
l^e  gift,  and  allow  the  land  to  be  confounded 
with  the  rest-,  in  order  that  she  may  inherit 
her  whole  share ;  otherwise  her  sister  will  have 
the  remaining  two  thirds  of  the  lands.  There 
is  also  a  rule  of  hotchpot  with  respect  to  the 
distribution  of  personal  property  within  the 
Stat  22  &  23  Ch.  II.  c.  10 ;  as,  where  a  certain 
sum  is  to  be  raised  and  paid  to  a  daughter  for 
her  portion  by  a  marriage  settlement^  if  the 
daughter  would  have  any  further  share  of  her 
father's  personal  estate  she  must  bring  this 
money  into  hotchpot,  and  allow  it  to  form  part 
of  the  distributable  residue. 

Botel  (Fr. ;  Old  £ng.  hostel,  from  Lat.  hospi- 
tium).  This  word  signifies,  in  a  general  sense, 
a  large  inn  for  the  reception  of  strangers ;  but  in 
France  it  is  appUed  especially  to  the  residences 
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ot  the  king,  nobility,  or  other  persons  of  rank : 
or  it  is  used  synonymonsly  with  hospital,  as 
the  Hoid  Dieu,  HoUldes  InvalideSf  &c 

Botbonse.  A  general  term  for  the  glass 
structures  used  in  Qurdening,  and  induding 
stoves,  greenhouses,  orangeries,  and  conserra- 
tories.  Pits  and  frames  are  garden  structures 
with  glass  roofs,  with  the  sides  and  ends  of 
masonry  or  wood ;  but  they  are  generally  so 
low  as  not  to  admit  of  being  entered,  and 
this  seems  to  prevent  them  from  being  induded 
under  the  term  hothouse.  [Stovb;  Gbbbn- 
HonsB ;  Pits  and  Fbahes.] 

Sotpresslngr*  In  Printing,  a  mode  of 
giving  a  glossy  appearance  to  books.  The 
printed  sheets  are  placed  between  glazed  or 
milled  boards  to  a  thickness  together  of  about 
five  inches,  and  laid  on  two  cold  iron  plates  at 
the  bottom  of  a  hydraulic  or  screw  press,  then 
a  cold  plate,  a  hot  plate,  another  cold  plate,  a 
ftirther  supply  of  sheets  between  glazed  boards, 
and  so  on  till  the  press  is  full.  The  press  is 
then  pumped  up,  or  screwed  down  with  a 
powerful  lever,  and  left  for  a  short  time. 

Bottentots.  The  inhabitants  of  the 
southern  extremity  of  Africa.  They  exhibit 
many  and  manifest  points  of  dissimUarity  with 
the  pure  negroes,  with  the  Caffres,  and  with 
the  other  indigenous  African  races.  They  are 
usually  of  smaJl  size,  of  a  dusky  olive  com- 

glexion ;  high  cheek-bones,  and  crisp  woolly 
air.  Some  of  them,  as  the  Griquas,  are  much 
mixed  with  European  blood  from  the  Dutch 
Boers.  The  Hottentots  are  on  the  whole 
docile,  and  some  have  been  disdplined  as 
soldiers  for  the  purpose  of  defence  against  the 
other  aboriginal  tiibes. 

Botwall.  In  Gurdening,  walls  for  the 
growth  of  fruit-trees,  which  are  built  with  flues 
or  other  contrivances  for  being  heated  in  severe 
weather,  so  as  to  facilitate  the  ripening  of  the 
wood  or  the  maturation  of  the  fruiL  The  most 
common  form  of  hotwalls  is  that  in  which  flues 
or  tunnels  are  conducted  tlirough  them,  into 
which  the  smoke  and  heated  air  from  fires  are 
made  to  ascend  from  a  furnace  at  the  bottom 
of  thj  wall  to  a  chimney  on  the  top ;  but  in 
some  cases  hotwalls  are  formed  by  constructing 
the  entire  wall  hollow,  tying  the  two  sides 
together  by  cross-stones  or  bricks,  and  intro- 
ducing heat  by  means  of  pipes  of  metal  con- 
taining steam  or  hot  water  along  the  bottom  of 
the  vacuity,  the  heat  of  which  rises  to  the  top 
of  the  wall,  and  heats  every  part  in  its  progress. 
In  all  climates  north  of  the  meridian  of  London, 
hotwalls  are  of  great  use  for  ripening  fruits  and 
young  shoots,  and  preserving  tender  plants. 
[Wall.] 

Bonnd  (Ger.  hund,  Gr.  lev^y).  It  is  not 
easy  to  determine  from  what  original  stock 
English  hounds  have  sprung.  [Canis.]  The 
several  varieties  in  this  country  have  during 
the  last  century  been  diminishing  in  number,  and 
are  now  reduced  practically  to  three — the  fox- 
hound, the  harrier,  and  the  beagle.  The  stag- 
hound,  now  nearly  extinct,  is  a  mongrel  blood- 
hound ;  the  latter  to  produce  this  variety  being 
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I  crossed  seemingly  with  some  lighter  animal, 
as  a  greyhound  or  a  lurcher.  The  foxhound 
is  also  sprung  from  a  graft  on  the  old  English 
bloodhound,  apparent^  within  the  last  150 
years.  The  harrier,  now  being  different  from 
the  harriers  of  half  a  century  l^k,  may  be  con- 
sidered as  a  miniature  foxhound.  The  beagle, 
an  animal  with  great  beauty  of  form,  is  now 
nearly  extinct ;  as  a  hunting  dog,  it  is  com- 
paratively useless,  being  noisy,  and  apt  to 
dwell  on  the  scent,  while  the  game  is  escaping. 
The  greyhound  is  no  longer  classified  amonc 
dogs  used  in  chase,  since  he  has  been  deprived 
of  the  necessary  £eumlty  of  smelL  (Stonehenge, 
The  Greyhound  in  1864.)  The  terrier,  pro- 
bably so  called  from  his  eagerness  to  get  under 
ground,  no  longer  accompanies  foxhounds,  as 
foxes  are  not  so  often  digged  for  as  formerly. 
{Encyclopedia  BritannicOf  s.v.  *  Hound.') 

Bounds*  In  Maritime  language,  the  pro- 
jecting parts  of  the  sides  of  the  mast^  near  its 
head,  which,  like  shoulders,  support  the  rigging. 
Boor  (Lat.  hora,  Gr.  &pa).  In  its  general 
acceptation,  denotes  the  twenty-fourth  part  of 
a  mean  solar  day,  or  of  the  time  in  which  the 
earth  makes  a  complete  revolution  in  respect  of 
the  sun.  The  division  of  the  artificial  day,  or 
time  from  sunrise  to  sunset^  into  twelve  equal 
parts,  belongs  to  the  remotest  ages  of  antiouity 
(Goguet,  Origine  des  Loix^  i^C')\  the  division 
of  the  night  into  the  same  number  of  parts 
was  introduced  at  Home  in  the  time  of  the 
Punic  wars.  The  Italians  make  the  day  com- 
mence at  sunset,  and  reckon  on  to  twenty-four 
hours,  or  to  the  succeeding  sunset.  Astrono- 
mers reckon  twenty-four  hours  from  mid- 
day to  midday ;  but  in  the  civil  reckoning  only 
twelve  hours  are  counted,  namely  from  midnight 
to  midday,  and  from  midday  to  midnight. 
The  hours  which  result  from  the  division  of  the 
artificial  day  into  twelve  parts  are  culled  tempo- 
rary hoiirSf  from  being  of  unequal  lengths  at 
the  different  seasons  of  the  year. 

Boor  Anffle  of  a  Beawenlj  Body. 
The  angle  at  the  pole  between  the  celestial 
meridian  and  the  drcle  of  declination  passing 
through  the  place  of  the  body. 
Boor  Circles.  [Hobabt  Circlbs.] 
Boors.  In  Mythology.  [HoRiB.] 
Boors,  Canonical.  The  seven  hours  of 
prayer,  observed,  it  is  said,  by  the  Catholic 
church  since  the  fifth  century ;  (miefiy  in  monas- 
teries. The  number  seems  before  that  time 
to  have  varied,  although  some  peculiar  seasons 
of  the  day  and  night  were  always  set  apart  for 
this  observance.  They  became  finally  fixed  at 
seven  by  the  rule  of  St.  Benedict;  a  number, 
perhaps,  recommended  by  a  literal  acceptation  of 
the  words  of  David  (Psidm  cxix.), '  Seven  times 
a  day  will  I  praise  Thee.'  These  hours  are 
termed,  in  the  language  of  the  Latin  church, 
matinSf  prime^  terce^  noneSj  vespers,  compline  or 
complctorium,  whidi  last  takes  place  at  mid- 
night. At  the  time  of  the  Reformation  the 
canonical  hours  were  reduced  in  the  Lutheran 
church  to  two,  morning  and  evening ;  the  '  re- 
formed '  church  never  observed  them.    (Bing- 
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haa't  Ant  MSxL  6 ;  Eneh  and  Ghmber^s  Encvd, 
'Horn.') 

Soar^lAMk  A  apedes  of  chronometer  or 
depsjpdia,  measuring  intervals  of  time  by  the 
ranning  of  water  or  sand  from  one  glass  into 
another. 

Sourls.  The  name  gixen  bj  Europeans  to 
the  imaginary  bein^  whose  compuny  in  the 
Mohammedan  paradise  is  to  form  the  principal 
felidty  of  the  deiievers.  The  name  is  dorired 
from  h^  al  oytn,  signifying  black-fyed.  They 
are  represented  in  ^  Koran  as  most  beautiful 
Tirginsy  not  created  of  day,  like  mortal  women, 
bat  of  pore  mnsk;  and  endowed  with  im- 
mortal youth,  and  immunity  from  all  disease. 
{Koran,  chap.  Ir.  hi.  Sales  translation;  and 
the  PreL  Discourse,  s.  4.) 

Mofumm  (Ger.  haus).  A  human  habita- 
tion above  the  ground.  Amongst  eastern  and 
southern  nations,  houses  are  usually  found  to 
be  flat  at  the  top,  with  the  ascent  to  the  upper 
storey  by  steps  on  the  outside.  As  we  proceed 
towards  the  north,  a  dedivity  of  the  roof  be- 
comes necessary  to  throw  off  the  rain  and  snow, 
which  are  of  greater  continuance  than  in  lower 
latitudes.  Among  the  andent  Greeks  and 
Romans,  the  houses  usually  endosed  a  quadran- 
gular area  or  court  open  to  the  sky.  This 
part  of  the  house  was  by  the  Romans  called  the 
implumum,  or  the  cavtedium,  and  was  provided 
with  channels  to  carry  off  the  water  into  the 
sewers.  (Smith's  Dictionary  of  Greek  and 
Roman  Antiquities^  s.v.  '  Domus.')  The  word 
house  ia  used  in  various  ways ;  as  in  the 
phrase  a  rdigious  hottse,  by  which  either  the 
buildings  of  a  monastery  or  the  community  of 
persons  inhabiting  them  may  bo  designated. 
In  the  middle  ages,  when  a  £imily  retired  to  the 
lodge  connected  with  the  mansion,  or  to  their 
country  seat,  it  was  called  keeping  their  secret 
house.  (Northuittherland  Household  Book.  See 
also  Domestic  Architecture  in  England:  Oxford, 
Parker.) 

Souse  of  CJommoiis*    [PABLiAUBirr.] 

Sonso  of  Corrootloii*  A  prison  for  the 
ponisbment  of  idle  and  disoraerly  persons, 
Tagrants,  trespassers,  &c.  The  distinction  be- 
tweep  houses  of  correction  and  other  prisons  is 
abolished  by  the  Prisons  Act  1865.     [Prison.] 

Sonso  of  &ords«    [Parltambnt.] 

Boasotiold  Brigade.  The  household 
troops,  consisting  of  the  two  regiments  of 
life  guards,  the  royal  hone  guards,  and  the 
three  regiments  of  foot  suards,  are  so  called. 
These  troops  perform  tne  special  duties  of 
honour  about  the  person  of  the  king  or  queen. 

Sovfloliold  Coal.  The  coals  best  suited 
Ibr  domestic  use  are  those  which  bum  in  a 
steady  and  uniform  manner,  leaving  a  black 
duder  and  little  ash,  and  giving  out  the  greatest 
quantity  of  heat  The  district  affording  this 
kind  of  Coal  in  the  north  of  England  extends 
from  the  Tjne  to  the  Wear,  and  from  the  last 
river  to  Castle  Eden,  and  occupies  another  area 
about  Bishop  Ancklamd. 

The  beat  household  fire-coal  was  for  many 
vean  pfodnced  £rom  the  High  Main  Coal  of  the 
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Tyne,  the  immediate  collierjr  being  called  Walls- 
end,  and  hence  the  origin  of  the  designation 
Wallsend  to  distinguish  the  best  household 
fire-coal.  It  is  also  obtained  from  the  various 
collieries  of  Percy  Main,  Walker,  Heaton,  Wil- 
lington,  &c.,  on  the  Tyne,  and  from  the  Button 
seam  on  the  Wear. 

Bonsoboldv  Tbe  Queen's.  The  chief  offi« 
cers  of  the  queen's  household  are :  1.  The  lord 
steward ;  in  whose  office  are  the  treasurer  and 
comptroller  of  the  household,  &c  2.  The  lord 
chamberlain,  under  whom  are  the  vice-cham- 
berlain, lords  in  waiting,  grooms  in  waitings 
gentlemen  of  the  privy  chamber,  yeomen  of  the 
guard,  gentlemen  pensioners,  &c.  3.  The  master 
of  the  horse.  The  mistress  of  the  robes  is  at 
the  head  of  the  ladies  of  the  queen's  household, 
and  has  under  her  regulation  the  duties  be- 
longing to  the  bedchamber,  and  the  rotation  of 
service  of  the  several  ladies,  viz.  eight  ladies 
of  the  bedchamber,  eight  bedchamber  women, 
eight  maids  of  honour. 

Booaebold  Troops.    [Guards.] 

Bonael&older.  In  Law,  the  occupier  of  a 
house.  Where  the  right  of  voting  for  members 
of  parliament  was  in  inhabitant  householder!;,  it 
has  been  settled  by  a  current  of  decisions  that 
no  one  is  to  be  considered  as  such  who  does  not 
possess  the  exclusive  right  to  the  use  of  the 
outward  door  of  the  building.  He  retains  the 
character,  however,  although  by  taking  inmates 
he  may  for  a  time  have  relinquished  the  exer- 
cise of  that  exclusive  right.  The  outward 
drx>r^  to  satisfy  this  description,  need  not  be  a 
door  opening  on  the  public  way ;  a  room  or  set 
of  rooms  having  a  separate  and  exclusive  out- 
ward door  (as  chambers  in  one  of  the  Inns  of 
Court)  may  in  the  eye  of  law  constitute  a 
house.  The  same  principle  is  followed  in 
criminal  law,  where  to  constitute  the  offence  of 
burglary,  it  is  necessary  that  a  hoiue  shall  have 
been  broken  and  entered. 

Bonseleek  (A.-Sax.  leac,  a  leek  or  plant). 
The  Sempervivum  tectorum  of  botanists,  a  plant 
forming  rosulate  tufts  of  succulent  leaves,  from 
which  arise  stout  flower-stems  bearing  pink 
polj'petalous  star-shaped  flowers.  It  is  com- 
monly met  with  in  this  country  on  cottage 
roofs  and  old  walls,  and  is  esteemed  by  country 
people  for  its  cooling  properties. 

Bonaing.  In  Architecture,  the  space  taken 
out  of  one  solid,  to  admit  of  the  insertion  of 
another,  is  called  a  housing. 

Bowel.  An  open  shed  for  sheltering  cattle, 
for  protecting  produce  or  material  of  various 
kinds  from  the  weather,  or  in  which  are  per- 
formed various  agricultural  operations  during 
heavy  rains,  falls  of  snow,  or  severe  frosts. 
In  common  language,  the  term  is  generally 
applied  to  the  meanest  kind  of  cottages. 

Bowen.  The  inflation  of  the  stomach  and 
intestines  of  cattle  in  consequence  of  the  im- 
perfect digestion  and  fermentation  of  their 
food.     [TncpANiTis.] 

Bowltzer  (Ger.  haubitze,  Fr.  obusier).  A 
piece  of  ordnance  used  for  throwing  shells. 
Howitzers   are  shorter,  and  have  much  less 
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weight  of  metal,  than  guns  o£  the  same  calibre. 

£0]IDlfANCB.] 

Moy  (Dnteh,  hay).  A  small  vessel  having 
generally  one  mast,  and  ordinarily  used  for  the 
carriage  of  luggage  to  and  fiom  larger  vessels 
and  the  shore. 

Bobertf  Order  of  Saint.  The  highest 
Bavarian  order  of  knighthood,  founded  in  1444. 

Bnolio.  A  species  of  trout  (Sahno  Huoho) 
Ibund  in  the  Save,  Laybach,  and  other  rivers 
tributary  to  the  Danube :  it  attains  a  weight  of 
about  three  pounds.  *  The  skin  of  this  fish  is 
thick;  the  scales  smaller  than  those  of  the 
common  trout,  and  the  pectoral  fin  has  four 
apines  more,  which  I  think  enables  it  to  turn 
with  more  rapidity.  Fried  or  roasted,  he  is  a 
good  fish ;  his  flesh  is  white,  but  not  devoid  of 
curd,  and  though  rather  softer  than  that  of  a 
trout,  I  have  never  observed  in  it  that  muddi- 
ness  or  peculiar  flavour  which  sometimes  occiirs 
in  trout  even  in  perfect  season.'  (Davy's  Sal- 
monia.) 

Bnokabaok  (Teut.  huycke,  a  ooverinp). 
A  coarse  table  linen  or  towelling,  having  the 
weft  alternately  crossed,  so  as  to  produce  a 
raised  pattern. 

Boe  and  Cry.  In  Law,  the  common 
process  of  pursuing  a  felon.  This  custom  is 
of  ancient  origin,  and  evidently  arose  from  the 
practice  of  pursuing  the  offender  with  a  loud 
outcry,  that  all  might  try  to  bring  him  to 
justice. 

Biiiruenots.  In  French  History,  a  name 
given  in  the  sixteenth  century  to  the  Protes- 
tants or  Calvinists  of  France.  The  writers  of 
that  time  were  not  acquainted  with  the  true 
derivation  of  this  popular  nickname,  to  which 
they  assigned  various  absurd  etymologies;  it 
is,  undoubtedly,  a  corruption  of  the  German 
Eidgenasaen^  signifying  the  Swiss  confederates. 
Geneva  was  Uie  literary  and  ecclesiastical 
metropolis  of  the  French  reformed ;  and  conse- 
quent^ they  were  naturally  confounded,  in  the 
eye  of  the  Catholic  populace,  with  the  Swiss, 
who  supported  that  rejpublic  by  their  alliance. 
After  a  long  period,  durmg  which  they  increased 
in  numbers  m  spite  of  occasional  persecution 
^under  Francis  L  and  Henry  IL),  a  large 
party  of  the  Huguenots  took  part  in  the 
conspiracy  of  Aml^ise  in  1560 ;  and  although 
the  free  exercise  of  their  religion  was  secured 
to  them  by  the  edict  of  January  1662,  yet  tbey 
were  driven  by  the  violations  of  that  edict 
to  take  up  arms  against  the  government  of 
Francis  II.  in  the  same  year.  At  that  period 
their  leaders  were  of  the  houses  of  Bourbon 
Qung  of  Navarre  and  prince  of  Cond^)  and 
OhatiUon  (tiie  Admiral  Coligny).  They  were 
powerftd  in  numbers,  and  still  more  in  wealth 
and  consequence.  A  very  large  proportion  of 
the  higher  nobility,  and  of  the  middle  oobility 
and  gentry,  especially  in  the  central  and  south- 
western parts  of  France,  the  whole  or  greater 
part  of  the  population  in  some  towns,  as 
Bowen,  La  Rochelle,  Dieppe,  Nismes,  and, 
finally,  a  large  body  among  the  peasantry  in 
fome  diatricts^  especially  of  the  south,  where 
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the  doctrines  of  the  Albigeois  were  never  Ailly 
extinguished,  belonged  to  their  party.  But 
during  the  religious  wars  of  the  sixteenth 
century  they  gradually  lost  ground  under  the 
increasing  zeal  and  fanaticism  of  the  great 
Catholic  body;  and  after  the  conversion  of 
Henr^  IV.  most  of  their  chiefs  among  the 
nobihty  successively  abandoned  the  fiuth. 
They  sustained  two  civil  wars  in  the  following 
century  against  Louis  XIII.,  which  cost  them 
the  loss  of  the  strong  places  which  they  had 
held,  and  of  many  of  their  privileges.  The 
history  of  the  Protestant  diurch  in  France 
then  ceased  to  be  the  history  of  a  political 
party ;  and  the  name  of  Huguenots,  about  tlie 
same  time,  began  to  pass  out  of  ordinary  use. 
De  Thou,  Davila,  D  Aubigny,  Lanoue,  are 
perhaps  the  most  valuable  of  the  many  con- 
temporary historians  of  the  sixteenth  century. 
Among  modem  compilations,  see  Smedley's 
History  of  the  Rdigiotta  Wars  of  France; 
Sismondi,  vols.  xvi.  to  xx. ;  Michelet,  *  Guerres 
de  Beligion,'  a  division  of  his  History  of 
France ;  Browning's  History  of  the  Hugonots 
from  the  Edict  of  Nantes,  1 839. 

BnisBler  (Fr.  from  the  old  word  huis,  a 
door;  whence  our  usher^.  Executive  officers 
in  the  French  courts  of  justice,  whose  original 
function  was  to  keep  the  door  of  the  tribunal 
Such  officers  were  styled  by  the  Komans 
apparitoreSf  cohortales,  exseoutores^  and  by  a 
variety  of  other  names.  In  France  the  huis- 
siers  were  originally  a  subdivision  of  the 
general  class  of  servienteSf  seryens ;  but  after- 
wards the  latter  came  to  be  called  indiscri- 
minately huissiers.  Their  functions  are  now 
numerous  and  important.  They  give  notice  on 
behalf  of  and  execute  the  processes  of  the 
courts  to  which  they  are  attached,  both  civil 
and  criminal.  Those  of  the  Court  of  Cassa- 
tion are  appointed  by  itself;  those  of  the 
cours  d'appel  and  other  tribunals  by  the  govern- 
ment. The  officers  termed  huissiers^priseurs, 
or  commissaires-priseurSf  are  employea  as  ap- 
]^sers  at  public  sales.  (Bomllet,  Dictionnaire 
Universd,) 

Bulk.  The  name  given  to  old  ships  laid 
by  as  unfit  for  further  seagoing  service,  and 
used  as  d^p6ts  for  coal,  sailors,  &c.  The  hulks 
near  Woolwich  consisted  formerly  of  old  ships 
to  which  convicts  were  sent  previously  to  their 
departure  from  the  country. 

Bull.  The  body  of  a  ship,  exclusive  of  the 
masts,  rigging,  &c 

Hull  dovm  expresses  that  the  hull  of  the  ship 
is  concealed  by  the  convexity  of  the  sea. 

Btunanitariaii  (Lat.  humanitas).  A  term 
sometimes  applied  to  those  who  deny  the  di- 
vinity of  Christ,  and  assert  Him  to  have  been 
mere  man.  This,  however,  is  more  than  the 
word  exactly  signifies;  and  the  term  Psilan- 
thropist^  or  mere  Humanitarian,  has  been  sug- 
gested as  conveying  the  idea  more  precisely. 
[Soguoak;  Unitarian.] 

Bnznanitlea  (Lat.  humanitas).  A  word 
employed  until  lately  in  European  schools  and 
colkges  of  various  nations,  to  signify  grammar, 
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ibctofk;  and  poetiy,  ineltidiiig  the  study  of  the 
andent  daaiics.  It  may  be  regarded  as  syno- 
nymons  with  polite  Hteratiire.  A  student  in 
humanities  (Inens  homainiores)  was  termed  a 

Bee,      [HxLLnrBKA.] 

ilMMtlne  (so  called  in  honour  of  Baron 
Humboldt).  A  iMttTe  oxalate  of  iron.  It  oo- 
cnis  in  ydlow  capiDaiy  crystals,  also  botiyoidal, 
fibrous,  gramilar,  or  earthy. 

■mnegrae  (Lat.).  The  bone  of  the  arm. 
The  first  of  the  radiated  system  of  bones  of  the 
anterior  extremity,  articulated  with  the  scapula 
in  the  rertebiated  animals.  In  Entomology, 
Kr.  Kizby  so  calls  the  third  joint  of  the  ante- 
rior pair  of  legs  in  Hexapod  insects. 

amBSe  £LeML  or  Bmnln  (Lat.  humus,  the  \ 
ffrmmd).  The  peculiar  brown  matter  which 
nuiy  be  obtained  Arom  bog-earth,  peat,  and  turf, 
and  which  may  also  be  extracted  £rom  most 
soils,  where  it  is  derived  from  the  slow  decay 
of  plants ;  it  is  also  contained  in  brown  decayed 
wood,  and  in  the  brown  exudations  of  the  bark 
of  certain  trees,  more  especially  in  that  of  the 
elm,  or  uhmu.  By  the  action  of  several  chemi- 
cal agents  on  different  organic  bodies,  a  similar 
substance  is  frequently  produced.  It  contri- 
butes to  the  fertility  of  soil,  chiefly,  perhaps,  in 
consequence  of  its  absorptive  power  in  regard 
to  ammonia.     [ULMDr.! 

Bmnlftisve  (Lat  humus,  the  ground,  and 
fimdo,  I  pour  or  spread  out).  In  Botany,  de- 
notes the  spreading  of  plants  over  the  surface 
of  the  ground :  procumbent. 

Bamlrlmeeee  (Humirium,  one  of  the  ge- 
nera). A  natural  order  of  arborescent  or 
shrubby  Exogens,  placed  by  Lindley  in  the 
Erieal  aBiAaoe,  and  inhabiting  Brazil,  but  not 
very  well  understood.  They  differ  trom  Meli- 
^  in  their  albuminous  seeds  and  their  slender 


embryo ;  agreeing  in  the  latter  respect,  and  in 
their  balsamic  wood,  with  Styracea.  Humirium 
/lorUmndum  yields,  on  being  wounded,  a  liquid 
yellow  balsam,  called  Balsam  of  Umiri,  some- 
what resembling  Balsam  of  Tolu.  H,  balsami- 
ferum  also  yields  a  balsam  used  for  perfumery 
and  in  medicine. 

Homite.    A  rariety  of  Chondrodite,  named 
in  honour  of  Sir  Abraham  Hume,  in  whose  col- 
lection it  was  first  noticed  as  a  distinct  species. 
It  occurs  in  minute  shinins  cxTstals,  generally 
of  a  ydlowish  or  deep  reddish- brown  colour,  in 
ejected  masses  of  a  granular  or  crystalline  rock 
on  Monte  Somma.    [CH0in>R<9niB.] 
SnannlBC  Bird-    [I'xocHiLrs.] 
aCBBUBoek*    A  level  sheet  of  ice,    A  dr- 
colar  mound  seen  at  a  distance  is  also  so  called. 
SvBMnnU  Vetliolovy.  The  doctrine  which 
refers  disease  to  a  morbid  condition  of  the 
hamours  or  fluids  of  the  body,  as  opposed  to 
acmms  pathology,  which  refers  them  to  the 
urroufl  energy  resident  in  the  solids. 
[Wrr.] 
•f  tlie  Mf^    [Eyb.] 
(Lat.  humus,   the  earth).    The 
Cooonoa  Hop  is  the  Humulut   Lupulue   of 
'      "         [Hop.] 
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Httiidred  (connected  with  Lat  centum).  A 
hundred  is  a  territorial  division,  having  fbr  xti 
object  the  more  convenient  and  efficient  adminis- 
tration of  justice ;  anciently  subsisting  in  other 
countries,  particularly  Fiance  and  I^mbardy, 
as  well  as  in  England,  and  adopted  in  this 
country  as  the  subdivision  of  a  county.  The 
institution  of  the  hundred,  as  well  as  that  of  the 
county  and  tything,  is,  upon  no  precise  authority, 
usually  referred  to  the  reign  of  Alfred ;  but  it 
is  probable  that  the  division  was  of  an  older 
date,  and  that  it  was  not  introduced  into  all 
parts  of  England  at  the  same  time.  Having 
originated  in  the  south,  it  was  subsequently 
applied  to  the  divisions  previously  established 
in  the  northern  counties  under  the  name  of 
wcppentakes.  To  each  hundred  belong^  a 
court  baron,  similar  in  the  nature  and  extent  of 
its  jurisdiction  to  the  county  court,  and  also  a 
court  leet  [Leet]  ;  both  of  which  were  usually, 
and  by  the  common  law,  held  either  by  the 
sheriff,  or  by  a  deputy  or  steward  having  autho- 
rity under  him.  But  in  some  cases  the  juris- 
diction of  the  court  baron  and  court  leet,  or  of 
one  of  them,  within  the  hundred,  was  by  special 
grant  of  the  crown  vested  in  private  persons, 
and  exercised  by  them  or  their  deputies.  The 
essential  use  of  the  hundred  was  in  the  liability 
of  the  hundrcders,  when  offences  were  com- 
mitted within  their  district,  either  to  produce 
the  offender,  or  make  good  the  damage.  This 
liability,  much  restricted  by  statute,  still  sub- 
sists in  certain  cases  of  riotous  and  wilful 
mipchief. 

Bimaredwoiirbti  A  denomination  of 
weight  containing  112  pounds.  It  is  subdivided 
into  4  quarters,  each  containing  28  pounds. 
[WnoHTs.] 

Bnngrer  (Ger.).  The  sensation  in  the  region 
of  the  Btomach  arising  from  the  want  of  solid 
food :  in  intensity  it  varies  considerably  in  dif- 
ferent individuals,  and  is  sometimes  attended  by 
pain  and  windv  rumblings  in  the  epigastrium. 
When  severe,  hunger  is  attended  by  slow  re- 
spiration and  circulation,  and  diminution  of  the 
heat  of  the  body  and  of  the  secretions.  The 
return  of  hunger  is  accelerated  by  exercise  and 
fatigue,  and  by  a  low  temperature.  In  debili- 
tated constitutions  excessive  hunger  should  be 
carefully  avoided ;  and  in  any  case,  the  effects  of 
fasting  may  prove  prejudicial  to  the  functions  of 
the  stomach. 

Bmttera.  Venantea,  A  tribe  of  spiders  are 
so  called  which  are  incessantly  running  or  leap- 
ing about  in  the  vicinity  of  their  abode,  to  chase 
and  seize  their  prey. 

Bnra  (the  South  American  name).  The 
Sandbox-tree,  H,  crfpitane,  indigenous  in  South 
America,  grows  thirty  to  forty  feet  hish,  and 
produces  hard-shelled  furrowed  fruit  as  large  as 
an  orange,  which  when  ripe  and  exposed  to  a 
dry  atmosphere  bursts  with  a  loud  i^arp  crack 
like  the  report  of  firearms.  A  purgative  oil  is 
obtained  from  the  seeds;  and  a  venomous 
milky  juice  abounds  in  all  parts  of  the  plant. 

Buraultte.  A  phosphate  of  iron  and  man- 
ganese found  at  Huraux,  in  th«  Haute  Vienna. 


HURDLE 

Bardie  (Dutch  horde,  6er.  horde).  A  £rame 
made  of  wood  or  iron,  for  the  purpose  of  form- 
ing temporary  fences.  The  frame  consists  of 
two  perpendicuhur  ftakes,  into  which  are  fixed 
five  or  six  horizontal  bars,  and  the  whole  is 
braced  together  by  one  or  two  diagonal  pieces. 
When  a  fence  is  to  be  formed,  the  hurdles  are 
put  down  end  to  end ;  they  are  made  fast  to 
the  ground  by  the  insertion  of  the  lower  end  of 
the  stakes  into  it,  and  to  one  another  by  a 
tie  fastened  round  their  upper  ends,  or  by  a 
movable  wooden  pin  passed  through  them. 

Buronia.  A  name  given  to  certain  radiated 
articulated  bodies  formerly  referred  to  the 
Polyparia^  found  in  the  transition  limestone  of 
Lake  Huron.    (Gtol.  Trans,  vol.  i.  new  series.) 

Bnronita.    A  mineral  from  the  vicinity 
of  Lake  Huron ;  it  occurs  embedded  in  black ! 
Hornblende,  and  is  a  hydrated  silicate  of  alu- 
mina, lime,  magnesia,  and  protoxide  of  iron. 

Barricane  (Span,  huracan,  an  American 
word).  A  violent  storm,  generally  accompanied 
by  thunder  and  lightning,  and  distinguished 
firom  every  other  kind  of  tempest  by  the  vehe- 
mence of  the  wind,  and  the  sudden  changes  to 
which  it  is  subject.  Hurricanes  prevail  chiefly 
in  the  East  and  West  Indies,  the  Isle  of  France, 
and  in  some  parts  of  China.  [Storm;  Tor- 
nado.] 

Burnt  (A.-Sax.).  A  wood;  hence  the  ter- 
mination of  the  names  of  several  places  in 
England,  particularly  in  Kent  and  Sussex. 

Barter  (Fr.  heurtoir).  In  Artillery,  a 
piece  of  timber  placed  along  the  head  of  a 
gun  platform,  at  the  foot  of  ^e  interior  slope 
of  the  parapet^  to  prevent  the  latter  from  being 
injured  by  the  wheels  of  the  gun-carriage. 

Basbaadrj*  A  comparatively  primitive 
term,  including  both  agriculture  and  garden- 
ing, or  all  those  country  occupations  which  the 
&Uier  of  a  fSamily  was  expected  to  perform  in 
the  country.  The  term  is  now  commonly  used 
as  ^monymous  with  agriculture.  The  Berwick- 
shire husbandry^  the  convertible  husbandry,  are 
terms  used  in  agriculture  for  certain  systems 
of  cropping  in  which  the  land  is  alternately  kept 
imder  grass  and  tillage. 

Bassars.  A  kind  of  light  cavalry,  used 
in  all  the  armies  of  Europe.  The  term  is 
of  Hungarian  origin  (being  derived  from  husz, 
twenty^  and  ar,  pay^  every  tiocnty  houses  fur- 
nishing one  man),  and  was  first  applied  to  the 
body  of  troops  raised  by  the  nobles  of  Hun- 
gary on  occasion  of  the  appeal  made  to  the 
fatter  in  145S  by  Mathias  Corvin.  Their  arms 
consist  of  a  sabre,  a  carbine,  and  a  pair  of 
pistols.  In  the  British  cavalry  there  are  thir- 
teen regiments  of  hussars.     [Cavalry.] 

Bassitee.  The  followers  of  John  Huss,  a 
Bohemian  reformer  and  divine,  who  was  con- 
victed of  heresy  by  the  council  of  Constance, 
and  burnt  by  oider  of  the  emperor  of  Germany, 
in  1415.  The  writings  of  Huss  and  Jerome  of 
Prague  were  the  source  from  which  Luther  drew 
a  great  part  of  his  opinions  and  views ;  but  it 
was  from  the  books  of  Wiclif  that  Huss  was 
himself  induced  to  institute  his  enquiries  into 
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the  faith  and  morals  of  the  church.  The  errors 
charged  against  him  contain  many  of  the  opi- 
nions now  held  by  all  Protestants ;  but  several  of 
these  he  himself  denied,  and  those  for  which  he 
ultimately  suffered  have  not  been  universally  held 
by  reformers,  nor  do  they  seem  of  verygreat  im- 
portance. They  were  these :  1.  That  R)pe  Syl- 
vester and  the  emperor  Constantino  did  evil  to 
the  church  when  they  enriched  it.  2.  That  if 
any  ecclesiastic  be  in  a  state  of  mortal  sin,  he  is 
disqualified  for  the  administration  of  the  sacra- 
ments. 3.  That  tithes  are  not  dues,  but  merely 
eleemosynary.  On  the  other  hand,  he  held  the 
Romish  idea  of  transubstantiation ;  and  the 
opinion  of  the  necessity  of  communion  in  both 
kinds,  which  became  afterwards  the  most  re- 
markable feature  in  the  doctrines  of  the  Hus- 
sites, is  not  in  reality  to  be  ascribed  to  their 
founder.  The  condemnation  of  Huss  is  also 
remarkable,  as  it  is  from  the  circumstances 
attendant  on  it  that  the  imputation  of  not 
keeping  faith  with  heretics  is  originally  charged 
upon  the  Roman  church.  The  emperor  Sigis- 
mund  gave  Huss  a  safe-conduct,  to  secure  Um 
from  any  ill  consequences  that  he  might  appre- 
hend from  delivering  himself  up  voluntarily  to 
be  examined  by  the  council.  Nor  did  the 
council  assert  any  right  to  condemn  him.  They 
handed  him  over  to  the  secular  arm,  to  the 
emperor  himself.  But  it  is  confidently  asserted 
that  when  the  emperor  scrupled  to  violate  a 
promise  which  was  undoubtedly  binding  upon 
him,  it  was  at  the  pressing  instance  of  the  pope 
or  cardinals  that  he  allowed  the  execution  to 
take  place.  Their  apologists  aflirm  that  this 
safe-conduct  imported  only  that  Huss  might 
00  to  Constance  without  being  harmed;  the 
words  of  the  ori^al  instrument,  however,  are 
reported  to  be,  Transiref  stare^  morari,  redire 
libere  pcrmittatis,  (Milman,  History  of  Latin 
Christianity^  book  xiii.) 

After  the  execution  of  Huss,  and  of  his 
disciple  Jerome  in  the  following  year,  there 
arose  a  violent  insurrection  among  their  parti- 
sans in  Bohemia,  who  maintained  themselves 
for  many  years  by  force  of  arms,  and  split  into 
two  sects,  under  the  denominations  of  the 
Calixtines  and  the  Thaborites.  The  former,  so 
called  from  demanding  the  cup  in  the  sacra- 
ment^ were  finally  reconciled  to  the  church  by 
the  concession  which  they  required.  The  latter 
were  so  called  from  the  name  they  gave  to  the 
hill  on  which  they  pitched  their  camp  in  the 
nei|;hbourhood  of  Prague,  and  carried  their 
notions  upon  the  authority  of  the  church  and 
its  ministers,  ceremonies,  and  all  the  externals 
of  religion,  to  the  length  of  an  extreme  simpli- 
city. The  Bohemian  Brothers  and  the  Beg- 
hards,  who  gave  so  great  an  impulse  to  the  Re- 
formation, were  the  descendants  of  this  brandi 
of  the  Hussites.  (Cochlaeus,  Hist.  Hussitarum ; 
Gieseler's  Text-hook,  iii.  366,  translation.) 

Bastings  (probably  from  A. -Sax.  bus, 
house,  and  ting,  court  or  judgment).  The  prin- 
cipal court  of  the  city  of  London,  held  before 
the  lord  mayor  and  aldermen  :  also,  in  common 
language,  the  booth  or  elevated  place  on  which 
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candidates  at  a  parliamentaiy  election  are  pro-  ! 
posed,  and  address  their  constitaents.  ' 

gtttntilnaofrtana*  The  name  given  to  those 
who  embraced  the  opinions  of  John  Hutchinson, ' 
a  philosopher  and  naturalist  of  the  eighteenth  I 
century.    The  chief  characteristics  of  Hatchin- 
son*s  philosophy  consist  in   lus  rejection  of 
Kevton's  doctrine  of  graritation;  and  in  his 
maintaining  the  existence  of  a  plenum  on  the ; 
anthoritT  ^  the  Old  Testament,  which  accord- 
ing to  him  embraces   a  complete  pystem  of  | 
natural  philosophy  as  well  as  <n  religion.    (See 
his  works,  12  toIs.  8to.  1748.) 

Bjttdstb  (Gr.  'rdrnpOos),    In  Botany,  the , 
name  of  a  popular  spring  flower,  Hyacinthus  ^ 
criaUalU,  of  which  numerous  garden  varieties, 
chiefly  with  blue,  red,  or  white  blossoms,  are 
cultivated.    To  the  same  genus  belongs  the 
common  Harebell,  Hyacinthus  non  scripttu. 

Htacixth.  In  luneralogy,  the  term  Hya- 
cinth or  Jacinth  is  applied  to  the  transparent 
bright  varieties  of  i&roon,  which  di£fer  from 
Jaigoon  merely  in  their  red  colour. 

MjmeUkttmne*    [MmomTB.] 

SsraelBtlma  (Gr.  'TtUu^of ).  In  Mythology, ! 
the  son  of  AmycLu  kixig  of  Laconia,  accidentally  I 
killed  by  ApoUo,  who  immortalised  his  favourite  | 
by  causing  the  flower  which  still  bears  his  name 
to  spring  from  lus  blood,  and  inscribing  the 
word  AI  on  its  leaves,  to  indicate  the  deep  grief 
of  the  god  for  his  loss.    An  annual  festival, 
named  Hyacinthia,  was  celebrated  at  Amyclse 
in  honour  of  Hyacinthus.    (Mhen,  Jkipfi,  iv. 
p.  139.) 

MjtiAmm  (Or.  *Ti8cf,  from  l^cir,  to  rain).  In 
Mythology,  the  daughters  of  Athis  and  ^thra, 
who,  overwhdmed  with  grief  at  the  death  of 
their  brother  Hyas,  wept  so  violently  that  the 
gods  took  them  into  heaven,  where  they  still 
continue  to  vem  and  are  thence  supposed  to 
presage  rain.  They  form  a  cluster  of  five  stars 
in  the  face  of  Taurus. 

MjQBnm  (Gr.  'Tcum).    A  genus  of  digitigrade 
Carnivorous  Mammals,  separated  by  Storr  from 
the  Canis  of  Tjunapna^  from  which  it  not  only 
differs  in  dentition  and  other  important  particu- 
lars, but,  in  general,  manifests  a  closer  affinity 
with  the  Viverrida ;  between  which  and  Fclis 
the  genus  Hyana  is  placed  by  Chivier.    The 
diaFscteis  of  this  genus  are :  five  molars  above 
and  four  below,  on  each  side,  the  three  anterior 
moLais  being  conical,  smooth,  and  remarkably 
large,  adapted  for  breaking  the  bones  of  their 
prey ;  the  tongue  has  a  broad  patch  of  cuticular 
spines  on  the  anterior  part  of  its  dorsum ;   the 
legs  are  each  terminated  by  four  claws ;   there 
is  a  peculiarly  lai^  perin^  glandular  pouch ; 
and  the  neck  and  jaws  are  remarkable  for  the 
strength  of  their  muscles.      The  species  of 
hjma  are  nocturnal ;  they  prey  on  dead  car- 
eaves.    An  extinct  species  {ilyana  spelaa)  was 

•bondant  in  England  and  France  anterior  to 

the  glacial  epoch,  and  has  left  its  remains  in 

Buy  eavems  in  both  countries. 
MjwtamnieihmiQT.  Soato,  hyana^  and  iyx*^* 

1 9tmyle).    A  £uphorbiaceous  plant,  used  at 

^  Ctpe  of  Qood  Hope  for  poisoning  hyenas, 
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and  hence  called  the  Hysena-poison.  The  spe- 
cies is  H.  eapensis.  It  is  used  by  sprinkling  the 
powder  of  its  fruit  on  raw  flesh,  which  is  left  in 
the  places  which  the  animals  fi^uent. 

Bjvmodon  (Gr.  ffotyo,  and  ^o^f,  tooth). 
A  genus  of  Camivora^  about  the  size  of  a  leo- 
pard, which  has  left  its  remains  in  the  upper 
eocene  strata  of  Hordwell  in  Hampshire.  It 
presents  the  typical  diphyodont  oentition  of 
forty-four  teeth.     [Diphtodont.] 

ByalSBa  (Gr.  ffoAof,  glass),  A  genus  of 
beautiful  Pteropodous  Molluscs,  remarkable  for 
the  delicacy  ana  transparency  of  the  shelL  This 
bears  a  close  resemblance  to  a  bivalve,  with  the 
two  valves  unequal  and  soldered  together  at  the 
hinge.  That  portion  of  the  shell  which  corre- 
sponds to  the  ventral  aspect  of  the  animal  is 
convex ;  the  dorsal  plate  is  nearly  flat,  and  is 
longer  than  the  other;  the  hinder  or  closed 
margin  of  the  shell  is  produced  into  three  sharp 
points.  The  inhabitant  is  provided  with  two 
large  wing-like  processes  of  the  mantle,  which 
it  protrudes,  when  swimming,  from  the  anterior 
open  fissure  of  the  sheU.  The  species  are  found 
floating  in  the  Mediterranean  and  tropical  seas. 

Bjallte  (Gr.  HaXos ;  \i$os,  a  atone).  A  yel- 
low or  grey  variety  of  uncleavable  Quartz  or 
Opal ;  it  is  commonly  concretionary  or  chalce- 
donie,  of  a  vitreous  fracture  and  lustre.  It 
occurs  in  trap-rocks  in  erains.  filaments,  and  bo- 
tryoidal  masses  resembling  colourless  glass :  it  is 
silica  combined  with  about  6  per  cent,  of  water. 

Byalold  (Chr.  0aAos,  and  cTSor,  form),  A 
term  applied  to  transparent  membranes,  and 
more  particularly  to  that  which  invests  the 
vitreous  humour  of  the  eye. 

Byaloslderite  (Gr.  ffoAor,  and  alBripos, 
iron),  A  mineral  consisting  essentially  of 
the  silicates  of  magnesia  and  iron,  from  Sas- 
bach,  in  the  Brisgau.  It  is  of  a  glassy  lustre, 
and  is  a  variety  of  Chrysolite. 

Bybemaoalmn  (Lat.).  A  term  applied 
by  Linnseus  to  denote  a  leaf-bud;  which  he 
rijghtly  considered  the  winter-quarters  of  the 
point  of  growth  in  a  plant. 

Bybermatioii  (Lat.  hibemus,  wintry). 
The  act  by,  or  the  state  in,  which  certain 
animals  exist  during  that  season  of  the  year 
when  excess  of  cold  or  of  heat,  or  lack  of  food, 
prevents  their  going  abroad  and  performing 
their  customaiy  functions.  As  this  state  is 
generally  superinduced  by  the  rigours  of  win- 
ter, it  has  received  its  denomination  from  that 
circumstance  ;  but  in  the  tropics  the  effects  of 
the  hottest  and  driest  weather,  in  reducing  the 
numbers  of  the  insect  world,  are  such  as  to 
render  it  necessary  for  many  reptiles  and  some 
insectivorous  mammals,  as  the  Tenrecs,  to  pass 
into  a  state  of  inactivity  or  torpidity,  in  order 
to  maintain  life  until  the  recommencement  of 
the  rainy  season.  The  condition  of  hyberna- 
tion is,  in  fact,  less  the  alteration  of  tempera- 
ture, than  the  abstraction  of  the  means  of 
subsistence  dependent  thereon;  as,  e.g.,  the 
disappearance  of  insects  in  the  winter  season 
of  our  own  climate. 

Animals  so  highly  organised  as  the  warm* 
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blooded  and  (^nick-breathing  mammalia  cannot 
maintain  tbeir  complicated  organic  machineiy 
in  action  without  frequent  supplies  of  food ;  an 
interruption  in  this  respect  of  a  few  days,  or 
at  most  a  few  weeks,  is  fatal.  I^  therefore, 
the  phenomenon  of  hybernation  had  been 
known  only  in  the  cold-blooded  classes,  an  in- 
sectivorous mammal  in  a  climate  where  insects 
could  not  subsist  for  several  months  in  the 
year  would  be  inconceivable.  The  modifica- 
tion of  the  vital  powers  by  which  a  warm- 
blooded animal  is  made  even  temporarily  to 
assume  the  state  and  properties  of  a  reptile, 
is  perhaps  one  of  the  most  striking  instances 
of  special  adaptations  to  meet  an  exceptional 
case  that  the  history  of  animals  presents. 
When  the  atmosphere  becomes  vacant  of  insect 
life,  when  the  bat,  in  its  nocturnal  flittings, 
would  vainly  traverse  it  in  search  of  food,  and 
when  the  few  insects  that  survive  the  winter 
have  burrowed  too  deeply  in  the  earth,  or  con- 
cealed themselves  in  hiding-places  too  secure 
for  the  reach  of  the  hedgehog — these  species, 
with  starvation  staring  them  in  the  face,  are 
preserved  by  the  suspension  of  those  functions 
the  maintaining  of  which  in  a  state  of  activity 
is  essentially  dependent  on  an  uninterrupted 
supply  of  nutriment  The  bat  suspends  itself 
in  the  innermost  recesses  of  its  cave,  the 
hedgehog  creeps  to  its  concealed  nest,  and 
both  resign  themselves  to  deep  repose ;  but 
the  breathing  becomes  gradually  slower  than 
in  ordinary  sleep,  the  pulsations  of  the 
heart  diminish  in  force  and  frequency,  the 
supply  of  stimulating  arterial  blood  to  the 
muscles  and  the  brain  is  progressively  reduced, 
relaxation  of  the  muscular  fibres  is  converted 
into  stiff  inaction,  and  sleep  sinks  into  stupor : 
at  length  respiration  entirely  ceases,  and  with 
it  those  chemical  changes  in  the  capillary  circu- 
lation on  which  animal  heat  mainly  depends. 
The  preservation  of  life,  in  its  passive  or 
latent  state,  is  now  due  to  the  irritable  pro- 
perty of  the  heart's  fibre,  which  is  excited  to 
contract  by  the  present  dark  or  carbonised 
state  of  the  blood,  and  continues  to  propel  it 
slowly  over  the  torpid  frame  during  the  whole 
period  of  hybernation.  This  slow  circulation 
of  venous  blood  through  both  the  pulmonic  and 
systemic  vessels  is  the  only  recognisable  vital 
act  during  that  period,  and  the  material  con- 
veyed by  the  absorbents  into  the  circulating 
fluid  is  sufficient  to  counterbalance  the  slight 
waste  thus  occasioned.  So  long,  therefore,  as 
the  state  of  torpidity  continues,  the  hedgehog 
and  bat  are  independent  of  supplies  from  with- 
out, but  they  purchase  that  independence  by  a 
temporary  abrogation  of  their  vital  faculties. 

The  hybernation  of  lizards,  snakes,  frogs, 
toads,  and  other  cold-blooded  reptiles,  is  ac- 
companied by  analogous  changes,  differing 
only  in  degree;  for  as  the  heart  in  these 
animals  is,  at  all  times,  destined  to  propel 
blood  imperfectly  oxygenated — as  the  respira- 
tory or  oxygenating  apparatus  is  imperfect — 
and  as  the  heat  of  the  body  in  them  rises  and 
falls  with  the  external  temperature,  a  slight 
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deterioration  of  these  lower  conditions  of  the 
circulating  and  respiratory  functions  induces 
torpidity,  with  the  consequent  loss  of  appetite 
ana  independence  of  food.  Some  quadrupeds, 
as  the  dormouse  and  squirrel,  which  subsist  on 
articles  of  diet  better  adapted  to  be  laiid  up  in 
store  than  insects,  carry  a  winter  provision  to 
their  hybemating  nests ;  and  their  torpidity 
is  more  nearly  sllied  to  a  profound  but  ordi- 
nary sleep ;  respiration  is  never  wholly  sus- 
pended ;  the  waste  of  the  organism  is  pro- 
portionate to  the  degree  of  activity  in  the 
working  of  the  machine,  and  they  occasionally 
rouse  themselves  and  take  in  thb  requisite 
supply  from  their  provident  store.  Insecti- 
vorous birds,  being  independent,  through  their 
power  of  traversing  space,  of  the  vicissitudes 
of  climate  and  their  consequences,  transport 
themselves,  when  their  food  fails  in  one  coun- 
try, to  latitudes  favourable  to  its  abundance : 
hence  the  immigration  of  the  cuckoo  and  swal- 
low at  the  commencement  of  the  genial  season, 
and  their  subsequent  disappearance. 

Bybodonts  (6r.  iffi6s,  gibbous^  and  HBoh, 
tooth).  A  family  of  Plagiostomous  fishes 
found  in  all  the  secondary  rocks  from  the  trias 
to  the  chalk  inclusive.  The  teeth  of  the  hy- 
bodonts  are  conical,  but  broader  and  less  sharp 
than  those  of  true  sharks.  The  enamel  ia 
strongly  marked  b^  longitudinal  grooves  and 
folds.  One  cone  is  larger  than  the  rest^  and 
called  the  principal ;  the  others  are  secondary. 

Bylirid  (Lat  hybrida).  The  produce  of  a 
female  plant  or  animal  which  has  been  impr^- 
nated  by  a  male,  of  a  different  variety,  species, 
or  genus. 

The  most  common  hybrids  are  those  which 
result  from  the  connection  of  different  varieties 
of  the  same  species,  as  the  produce  of  the  wild 
boar  and  domestic  sow ;  the  endless  modifica- 
tions which  restdt  from  analogous  interbreeding 
from  varieties  of  the  rose  and  other  ornamented 
or  useful  plants  are  familiar  examples  of  the 
principle  among  vegetables. 

Specifical  hybrids  have  been  produced  by 
Koelreuter  from  the  artificial  fertilisation  of  the 
Nicotiana  rustica  with  the  pollen  of  the  ^ico- 
tiana  paniculata ;  and  it  has  been  ascertained 
by  numerous  observations,  that  a  multitude  of 
plants  produce  specifical  hybrids  in  a  state  of 
nature.  Naudin  has  lately  been  occupied  in 
hybridising  gourds,  and  his  researches  are 
published  in  the  Annales  des  Sciences  NatureUea. 

Hybrids  from  different  species  of  insects, 
under  similar  circumstances,  have  been  obtained ; 
as  from  the  connection  of  Papilio  Juriina  with 
P.  Janira,  of  Chrysomeia  nfnea  with  Chr.  alni,  of 
Phalangium  comuium  with  Ph.  Opilio.  Speci- 
fical hybrids  have  been  obtained  in  the  class  of 
fishes  by  artificial  impregnation  between  the 
Cyprinua  Carpio  and  Cypr,  CarassiaXy  and  be- 
tween the  Qrpr.  Carpio  and  Cypr.  Gtbelio.  In 
birds,  hybrids  have  been  bred  between  the  gold- 
finch and  canary,  between  the  reeves  and  the 
common  pheasant — the  pheasant  and  the  com- 
mon fowl — ^the  swan  {Anas  OloTy  Linn.)  and  the 
goose  {Ancu  Avaer,  Linn.) — between  the  Dstrao 
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TkMr  and  TOrao  l7W»ia0acf--between  the  (hr- 
vu»  Q^rtnusiiAChnmaEriti^^  AmongMam. 
malfl^  hybrids  hare  been  produced  between  the 
lion  tnd  tiger,  the  dog  and  wolf,  the  dog  and 

I'adcal,  the  dog  and  foz,  the  goat  and  ibex,  the 
lone  and  zebra,  the  zebra  and  ass,  and  the 
horse  and  ass;  the  prodace  of  the  two  last 
apedes,  as  it  is  the  moat  common  and  nseful 
of  hybrids,  being  termed  par  eaeellenee  the 
mnle. 

But  a  frmtfhl  connection  is  not  only  possible 
between  indiTidnals  of  different  Tarieties  or  of 
distinct  apeciea,  but  also  occasionally  between 
MiimaU  of  different  genera.  Generical  hybrids 
hare  thna  reanlted  from  the  nnion  of  the  goat 
{O^qfra  SireuB)  with  the  antelope  {Antilope 
Bi^piatpra\  of  the  stag  with  the  cow,  and  of 
the  boQ  with  the  sheep,  notwithstanding  their 
disparity  of  size.  Among  reptiles,  between  the 
toad  (Bufo)  and  the  frog  (hana) ;  among  insects, 
between  Caniharia  mdanura  and  Elater  niger^ 
and  between  MdoUmtha  offricola  and  Cetonia 
kirta.  Experiment  alone  can  determine  the 
amount  of  affinity  beyond  which  fertilisation  is 
impracticable,  but  at  present  it  seems  to  be 
restricted  to  indrriduals  belonging  to  genera  of 
the  same  natnral  group. 

The  tendency  of  all  the  natural  phenomena 
relating  to  hybriditir  is  to  prevent  its  taking 
place,  and  when  it  has  occarred  to  arrest  the 
propagation  of  yarieties  so  produced,  and  to 
limit  their  generatiye  powers  so  as  to  admit 
onhr  of  reversion  to  the  original  specific  forms. 

It  would  seem  that  in  most  cases  the  fertili- 
sng  particles  had  a  specific  power  over  the  ova 
denved  from  the  same  species,  or  were  attracted 
by  them  in  a  peculiar  manner ;  for  the  milt  and 
roe  of  different  species  of  fishes  are  not  unfro- 
quently  excluded  in  the  same  locality,  yet  hy- 
brids are  not  met  with  in  consequence.  Spal- 
lanzani  was  not  able  to  impregnate  the  ova  of 
the  frog  with  the  semen  of  the  newt,  nor  to 
produce  a  fertile  combination  of  those  of  the 
toad  and  newt;  nor  did  the  ii^'ection  of  the 
s«*men  of  the  dog  into  the  vagina  of  the  cat  im- 
pregnate any  of  ner  ova. 

^nie  individuals  of  different  species  which 
produce  a  hybrid  oflfiipring  do  not  voluntarily 
capulate.  llie  salacious  mare  must  be  blind- 
folded, or  she  will  not  receive  the  ass.  The 
stallion  refuses  to  mount  the  she-ass,  if  a  mare 
be  in  sight.  Hunter  states  that,  when  he  desired 
*to  have  a  she-wolf  lined  by  some  dog,  she 
would  not  allow  any  dog  to  come  near  her,  but 
was  held  while  a  grej^ound  dog  lined  her; 
while  in  conjunction  she  remained  pretty  quiet, 
but  when  at  liberty  endeavoured  to  fly  at  the 
dog.*  Buffon  reared  puppies  of  the  wolf,  fox, 
aod  dog  together,  to  familiarise  them  with  each 
other;  but  when  they  were  in  heat,  the  females 
of  each  species  exhibited  an  insurmountable 
repugnance  to  the  male  of  the  others,  and  mor- 
til  combats  ensued  instead  of  fertile  union  be- 
tween the  different  sexes  of  the  different  species. 
{Asmales  du  Musium,  t.  xii  p.  119.) 

In  a  few  exceptional  cases,  serving  only  to 
tttahtiidi  the  rule  of  their  infertility,  specifical 
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hybrids  have  been  known  to  propagate  together, 
and  produce  a  degenerate  intermediate  race, 
which  soon  becomes  extinct ;  it  more  commonly 
happens  that  a  hybrid  is  sterile,  or  propagates 
onlv  with  an  individual  of  pure  breed. 

On  the  assumption  that  a  hybrid  produced  by 
two  individuals  of  undoubtedly  distinct  species 
is  sterile,  experiments  have  been  made  on  the 
breeding  powers  of  hybrids,  to  determine  the 
nature  of  doubtful  species.  Thus  Hunter  be- 
lieved that  ho  had  obtained  absolute  proof  of 
the  jackal  being  a  dog,  and  to  have  equally 
made  out  the  wolf  to  be  of  the  same  species ; 
and  he  then  proceeds  to  speculate  whether  the- 
wolf  is  from  the  jackal,  or  the  jackal  from  the 
wolf;  for  he  had  obtained  pups  from  the  con» 
nection  of  a  female  hybrid  jackal-dog  and  a 
male  terrier,  and  between  a  female  hybrid  dog- 
wolf  and  a  male  greyhound ;  and  he  adds,  in 
respect  of  the  latter  fact,  that  *  it  would  have 
equally  proved  the  same  fact  if  she  had  been 
lined  either  by  a  wolf,  a  dog,  or  one  of  the  males 
of  her  own  litter.*  (Hunter's  Animal  Economy, 
by  Owen,  8vo.  p.  323.)  But  this  assertion, 
that  the  fertility  of  a  hybrid  with  an  individual 
of  a  pure  breed  proves  the  fact  of  the  identity 
of  two  supposed  distinct  species  equally  with 
the  production  of  offspring  from  the  connection 
of  hybrid  with  hybrid,  cannot  be  admitted.  To 
prove  the  identity  of  two  supposed  distinct  spe- 
cies, on  the  assumption  that  the  fertility  of  tho 
hybrids  from  the  two  gives  the  proof  required, 
it  should  be  shown  that  such  hybrids  are  fertile 
among  themselves,  and  capable  of  propagating 
indefinitely  an  intermediate  variety.  Hunter's 
celebrated  experiments,  however,  only  proved 
that  two  nearly  allied  species  will  produce  a 
hybrid  offspring,  and  that  such  hybnd  may  be 
impregnated  by  an  individual  of  the  pure  breed ; 
but  this  fact  illustrates  the  general  law  by 
which  the  reversion  of  tho  hybrid  to  the  pure 
breed  is  provided  for ;  while,  on  the  other  hand, 
the  intermixture  of  distinct  species  is  guarded 
against  by  the  aversion  of  two  specifically  dif- 
ferent inaividuals  to  sexual  union. 

Bydartbrus  (Gr.  08ctfp,  and&p0pov,  a  joint). 

The  white  swelling.    The  joints  most  subject  to 

it  are  the  knee,  elbow,  wrist,  and  ankle.    It  is 

distinguished  from  rheumatic  swelling  of  the 

joints  by  a  fixed  and  wearing  pain  preceding 

I  the  tumefaction,  and  often  existing  for  a  long 

j  time  before  any  enlargement  of  tho  part  is 

I  perceptible :  also  by  the  general  state  of  the 

Bydatlds  {QtT,  i^orrlsy  a  bladder).    A  term 
somewhat  vaguely  applied  both  to  morbid  cysts 
and  true  Entozoons  of  tho  order  Cystica.     Of 
the  latter  some  are  globular,  with  a  tunic  com- 
posed of  a  double  albuminous  membrane  be- 
tween which  the  sporules  or  ova  are  developed. 
In  the  species  developed  in  the  human  liver, 
the  ova  are  detached  from  the  internal  surface, 
and  it  is  hence  termed  Acfphalo^siis  endogena. 
In  a  species  infesting  similar  organs  in  the 
j  lower  animals  the  ova  are  detached  from  the 
I  cxt^^rnal   surface,    and  it  is  called  Acephalo" 
xcystis  exogcna.    In  a  higher  organised  genus 


HYDE 

of  Hydatids,  a  slender  and  more  or  less  elon- 
gated process  is  continued  from  the  cyst»  and 
terminates  in  an  extremity  provided  with 
suckers  and  a  coronet  of  recurved  booklets, 
like  the  head  of  a  tapeworm:  this  genus  is 
termed  Cysticercits,  Another  genus  has  nume- 
rous similarly  organised  appendages  attached 
to  the  cyst,  and  is  accordingly  termed  Cctnurus. 
A  hydatid  of  the  last  genus  is  developed  in  the 
brain  of  sheep,  and  produces  the  giddy  sickness 
or  staggers.     [Acbfhaloctst.] 

Byde  or  Bide.  A  measure  of  land  com- 
mon in  Domesday  Book  and  old  English 
charters.  The  derivation  of  the  name  is  fanci- 
fully traced  to  the  ancient  fable  (common  to 
many  nations)  of  the  deceit  practised  by  a 
colonist  in  acquiring  from  the  owners  so  much 
land  as  he  could  cover  with  the  hide  of  an 
ox,  and  then  dividing  it  into  strips  so  as  to 
makle  it  extend  over  a  large  space.  Its  con- 
tents are  also  uncertain,  but  are  stated  by  somn 
authorities  to  amount  to  100  Norman  or  120 
Enelish  acres.  (Warner's  ^w<.  of  Hampshire  \ 
EUls's  Introdrtction  to  Domesday.) 

Bydnooarpns  (Gr.  08vov,  a  tuber,  and 
•ropirdr,  fruit).  Of  this  genus  of  PangiacetBf 
one  species,  H.  venenata,  produces  a  fruit  of 
the  size  of  an  apple,  covered  with  a  brown 
velvety  down.  This  fruit  is  of  a  very  poison- 
ous character,  and  is  used  by  the  Cinghalcse  to 
poison  fish,  which  is  thereby  rendered  unfit  for 
food.  The  seeds  contain  a  considerable  quan- 
tity of  oil,  which  is  used  medicinally. 

Bydra  (Lat;  Gr.  S9pa).  In  Astronomy, 
one  of  the  ancient  constellations  in  the  southern 
hemisphere. 

Htdra.  In  Mythology,  a  monster,  which 
was  said  to  infest  the  lake  Lema  in  Pelopon- 
nesus. According  to  the  fable,  when  one  of 
its  heads  was  cut  o£^  it  was  immediately  suc- 
ceeded by  another,  unless  the  wound  was  cau- 
terised. Heracles  is  said  to  have  destroyed 
this  monster  by  the  constant  application  of 
firebrands  to  the  wounds  as  the  heads  were 
cut  oSi  The  term  hydra  is  sometimes  used  in 
a  metaphorical  sense  for  any  manifold  eviL 

Htdba.  In  2jOology,  this  name  is  restricted 
to  a  genus  of  minut«  fresh-water  Polyps.  The 
term  Hydrus  waa  applied  by  Linnseus  to  a 
genus  of  water-snakes. 

By draclds.  Acids  containing  no  oxyeen. 
Usually  confined  to  the  hydrides  of  the  hadoid 
group,  as  hydrochloric  acid,  hydriodic  acid,  &c. 

Bydraffogne  (Gr.  iHpaytjySs,  conducting 
Vfoter).  This  term  is  gener^y  applied  to  vio- 
lent cathartics,  which  bring  away  a  large  quan- 
tity of  watery  secretion  from  the  intestines. 

BydraniTsaeesD  (Hydrangea,  one  of  the 
genera,  from  Gr.  88wp,  and  iLyyos,  a  vessel).  An 
order  of  perigynous  Exogens  of  the  Saxifragal 
alliance,  the  chief  marks  of  which  are  the  oppo- 
site exstipulate  leaves,  and  the  distinct  styles, 
lindley  places  it  between  Sojnfragacea  and 
CunoniacetB,  Some  of  its  species  are  orna- 
mental, but  of  little  utility.  Hydrangea  Hor- 
Unsia  and  H.  japonica  are  well-known  decora- 
tive garden  plants. 
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I  aCydraivo«olilorides«  Compounds  of  the 
bichloride  of  mercury  with  other  chlorides, 
forming  a  class  of  haloid  salts. 

j  Bydrarfyllite  (Gr.  88ofp,  Lat  argilla,  clay). 
A  name  ^ven  to  the  native  phosphate  of  alu- 

!  mina,  under  the  erroneous  idea  that  it  consisted 
of  alumina  and  water. 

Sydrargryriiiii    (Gr.  08mp,    and   Apyvpos, 
silver).     Quicksilver  or  mercury. 

Bydrates.  Compounds  containing  water  as 
one  of  their  proximate  elements,  and  in  definite 
proportion.  Slaked  lime,  a  dry  white  powder,  is 
a  hydrate  of  limey  CaOH^O ;  furmed  by  the  com- 
bination of  one  equivaleiit  of  lime  »  56,  with  one 
of  water  »  18.  They  may  also  be  considered  as 
compounds  of  hydroxil (HO)  with  other  radicles. 
Bydraolio  Banalde.  In  Hydrodynamics, 
a  machine  put  in  motion  by  the  power  obtained 
from  a  fall  of  water  applied  m  a  particular 
manner.  A  cylindrical  trough  of  tin-plate  is 
fix^  to  a  vertical  axis  of  iron,  which  passes 
through  the  middle  of  a  hole  in  the  bottom  of 
the  cylinder,  the  diameter  of  the  hole  being 
somewhat  greater  than  that  of  the  axis,  so  as 
to  allow  the  water  to  escape.  A  drum  of  tin- 
plate,  close  above  and  below,  is  also  fixed  upon 
the  axis,  and  placed  within  the  trough;  its 
diameter  being  so  much  less  than  that  of  the 
trough  that  a  clear  cylindrical  space  of  about 
an  inch  and  a  half  in  thickness  is  left  between 
the  outer  circumference  of  the  drum  and  the 
inner  circumference  of  the  trough;  and  the 
bottom  of  the  drum  is  also  about  an  inch  and  a 
half  from  the  bottom  of  the  trough.  This  space 
between  the  two  bottoms  is  divided  into  com- 
partments, by  diaphragms  radiating  from  the 
axis  to  the  circumference  of  the  drum.  Into  the 
space  between  the  two  cylinders  water  is  made 
to  fall  from  a  reservoir  above,  through  one  or 
more  pipes,  the  ends  of  which  are  bent  into  a 
horizontal  direction,  so  that  the  wateT  escapes 
in  the  direction  of  a  tangent  to  a  horizontal 
section  of  the  cylinders,  and  impinging  on  the 
interior  surface  of  the  trough,  communicates  a 
circular  motion  to  the  machine.  The  water 
between  the  cylinders  thus  acquires  a  centri- 
fugal force,  in  consequence  of  which  it  presses 
against  the  interior  surface  of  the  trough  and 
the  diaphragms  on  the  bottom ;  while,  on  the 
other  hand,  the  action  of  gravity  constantly 
tends  to  make  it  run  out  at  the  hole  in  the 
bottom.  The  moving  power  is  measured  by 
the  weight  of  water  escaping  from  the  supply 
pipes  multiplied  into  the  height  of  the  re- 
servoir, ana  the  useful  effect  by  the  same 
product  diminished  by  half  the  force  which 
the  water  retains  when  it  issues  from  the 
hole  in  the  bottom  of  the  cylinder. 

Bydranlio  Mortar.  Mortar  which  pos- 
sesses the  property  of  hardening  under  water  is 
called  hydraulic  mortar.  This  proper^  waa  as- 
certained by  Vicat  to  be  owing  to  the  presence 
of  clay  in  the  limestone  of  which  the  mortar 
was  made ;  or,  in  fact,  to  the  presence  of  silicate 
of  aluminium  in  it     Vicat  divided  limestones 

I  into  the  pure  limes,  the  moderately  hydraulic, 
the  hydraulic,  and  the  eneigeticallj  hydnnliOi 
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The  first  were  thoee  which  were,  comparatively 
speaking,  pare;  the  second  had  variable  pro* 
portions  of  silicate  of  alnminiom  present  in 
the  ratio  of  from  6  to  12  per  cent. ;  the  third 
showed  the  presence  of  from  12  to  20  per  cent, 
of  the  silicate ;  the  fourth  from  20  to  80  per 
cent, ;  and  the  last  was  composed  of  variable 
proportions  of  the  silicate  of  aluminium,  varying 
firom  30  to  60  per  cent,  to  carbonate  of  calcium 
from  70  to  40  per  cent. 

With  Fbitland  cement,  which  is  made  of  16 
parts  of  day  to  84  parts  of  limestone  prind- 
pall^  from  the  chalk  formation,  the  rate  of 
•ettan^  is  influenced  by  the  degree  of  heat 
to  which  the  mixture  has  been  expoced.  The 
over-burnt  portions  will,  for  instance,  be  slow 
in  setting;  but  attain  great  hardness  under 
water;  the  properly  burnt  parts  will  set  more 
rapidly,  but  wiU  not  be  ultimately  so  hard  as 
the  over-burnt;  while  the  under-burnt  parts 
will  set  rapidly,  but  will  not  attain  the  same 
amount  of  hardness  under  water.  The  same 
tbing  occurs  with  every  kind  of  hydraulic  lime 
to  a  greater  or  less  extent.   [Bbton  ;  Ckmemt.] 

BardnMiIio  Bam  or  Heater  Ham.  An 
ingenious  hydraulic  machine  for  raising  water 
by  means  of  its  own  impulse.  The  principle 
of  its  action  and  the  mechanism  of  its  con- 
atmction  may  be  described  as  follows : — 

The  water  arriving  at  A  from  the  reservoir 
with  the  velocity  due  to  the  height  of  the  fall 
passes  along  the  pipe  A  B,  which  should  have 
an  inclination  of  at  least  an  inch  for  every  two 
vards,  escapes  through  an  orifice  C,  which  may 
be  shut  at  pleasure  by  means  of  a  valve.  A 
reservoir  F  filled  with  air  is  attached  by  means 
of  a  cylinder,  abed,  to  the  pipe  A B  D  ;  in  the 
middle  of  the  bottom  of  the  reservoir  F  is  a 
circular  orifice,  to  which  there  is  adapted  a 
short  cylindrical  tube,  of  which  the  extremity 


E  ia  ako  ftmished  with  a  valve.  Anothrr 
valve  S  Mnres  to  supply  the  air  to  the  spa<  e 
comprised  between  the  cylinder  abed  nrd 
the  tuba  £.  GIH  is  an  ascensional  tube 
riimg  from  the  reservoir  F.  The  water 
whidA  escapes  at  C  is  carried  off  by  the  waste 
pipeKL. 

Hie  ftnn  of  this  apparatus  (or  perhaps  its 
moda  of  action)  suggMcted  the  name  it  has  re- 
eaved.  The  pipe  ABC  is  called  the  body  of 
<ftt  ram ;  and  the  extremihr,  where  the  valves 
and  the  reaervoir  F  are  placed,  is  called  its 
lead.  Both  valves  D  and  £  are  formed  of 
hoQow  balk  supported  on  muzzles,  and  of  such 
ft  thifkaeas  of  metal  that  they  weigh  about 
tvies  as  much  as  the  quantity  of  water  which 
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We  may  now  consider  the  effects  of  the  en- 
gine when  in  action.  The  water  flowing  through 
the  orifice  C  acquires  the  velocity  due  to  the 
height  of  the  fall,  and  rait>es  the  ball  D  from 
its  support  till  it  comes  to  the  orifice  C ;  the 
extremity  of  this  orifice  is  covered  with  leather, 
or  with  cloth  filled  with  pitch,  so  that  when 
the  ball  is  applied  to  it  the  passage  of  the 
water  is  effectually  prevented.  As  soon  as  this 
orifice  is  closed,  the  water  raises  the  ball  E 
which  had  shut  the  orifice  of  the  reservoir  F ; 
and  a  portion  of  it  introduces  itself  into  this 
reservoir,  and  into  the  pipe  GIH.  It  thus 
loses  the  velocity  which  it  had  when  the  orifice 
C  was  shut,  and  the  balls  D  and  £  fall  down 
in  consequence,  the  one  on  its  support,  and  the 
other  on  the  orifice  at  £  When  this  takes 
place,  everything  is  in  the  same  state  in  which 
it  was  at  first  The  water  begins  again  to  fiow 
through  the  orifice  C;  the  valve  D  is  again 
shut ;  and  the  same  effects  are  repeated  in  an 
interval  of  time  which,  for  the  same  ram, 
undergoes  little  variation. 

As  often  as  the  impulse  is  renewed,  a  quantity 
of  water  is  forced  up  into  the  reservoir  F  and 
the  tabe  H ;  and  as  it  is  prevented  from  re- 
turning by  the  action  of  the  valve,  it  must 
necessarily  be  delivered  at  the  extremity  of  H. 
The  use  of  the  air-vessel  F  is  to  keep  up  a 
continuous  motion  of  the  ascending  column  of 
water.  The  communication  with  the  external 
atmosphere  being  cut  off,  the  air  within  F  is 
compressed  by  a  force  proportional  to  the 
heignt  of  the  surface  of  the  water  in  H  above- 
its  surface  in  F ;  and  this  compressed  air  act- 
ing by  its  elasticity  on  the  water  maintains 
a  continuous  fiow  through  H.  The  air-vessel, 
however,  though  it  assists  the  action  of  the- 
ram,  is  not  an  essential  part  of  it ;  the  con- 
tinuity  of  the  discharge  of  water  may  be 
effected  by  means  of  two  or  more  rams,  of 
which  the  ascensional  pipes  G I II  all  terminate- 
in  a  single  branch.  On  this  principle  works^ 
have  been  erected  at  Marly,  in  France,  which, 
raise  water  in  a  continuous  jet  to  the  height 
of  57  metres,  or  187  English  feet. 

As  the  ascending  column 'of  water  communi- 
cates with  the  air  in  the  reservoir  F,  this  would 
soon  be  exhausted  if  a  fresh  portion  of  air  were 
not  introduced  at  each  stroke  of  the  ram.  The 
little  tube  S,  which  is  stopped  by  a  valve  opening 
inwurdsi,  serves  for  this  purpose.  At  the  in- 
stant when  the  orifice  C  is  closed  a  recoil  takes 
place,  by  which  the  water  is  thrown  back  from 
the  head  of  the  ram  towards  the  dstem ;  and  a 
partial  vacuum  being  thus  produced  within  the 
cylinder  abed,  the  pressure  of  the  external 
atmosphere  forces  open  the  valve  in  the  canal 
S,  and  a  portion  of  air  enters  the  cylinder, 
whence  it  is  driven  into  the  reservoir,  excepting 
the  small  part  of  it  which  lodges  in  the  space 
between  the  cylinder  abed  and  the  tube  £. 
(Hachette,  ThiitS  dea  Machines.) 

The  invention  of  the  hydraulic  ram,  at  least 
in  the  improved  form  here  described,  belongs 
to  Montgolfier  of  Montpelier.  A  machine, 
however,  on  the  same  prinriple  had  preriously 
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been  suggested,  and  even  erected  at  Chester, 
by  our  eountryman,  Mr.  Whitehnrst,  but  much 
less  perfect  in  its  mode  of  action ;  for  the  ori- 
fice 0,  instead  of  being  opened  and  shut  by  the 
action  of  the  water  itself  required  to  be  opened 
and  shut  by  the  hand  by  means  of  a  stop-cock. 
Owing  to  this  cizcamstance,  Whitehurst*s  ma- 
chine was  of  little  utility,  and  appears  to  hare 
soon  been  entirely  forgotten. 

Bydraalics.  That  branch  of  Natural 
Philosophy  which  treats  of  the  motions  of 
liquids,  the  laws  by  which  they  are  regulated,  and 
the  effects  which  they  produce.  By  some  authors, 
the  term  hydrodynamics  is  usually  applied  to 
the  generad  science  of  the  motion  of  fluids; 
while  hydraulics  is  more  particularly  applied 
to  the  art  of  conducting,  raising,  and  confining 
water,  and  to  the  construction  of  water  works. 
This  latter  signification  appears  to  be  the  most 
consistent  with  the  deriration  of  the  words, 
though  it  is  hard  to  draw  the  line  between  the 
two  branches  of  the  subject  in  practice. 

There  is  no  part  of  mechanical  science  which 
offers  greater  difficulties  to  the  mathematician, 
or  where  the  results  oi  theoretical  observation 
present  so  little  asreement  with  experience. 
This  arises  from  the  excessively  complicated 
nature  of  the  movements  which  take  place 
amongst  the  particles  of  a  liquid  mass  when 
its  equilibrium  has  been  disturbed,  and  also 
partly  from  the  great  number  of  the  disturbing 
causes  by  which  those  movements  are  effected. 
The  first  and  principal  problem  of  hydraulics 
is  to  determine  the  velocity  with  which  a  liquid 
flows  through  an  aperture  in  the  bottom,  or 
sides,  of  a  containing  vesseL  In 
order  to  discover  the  law  of  this 
velocity,  let  ABCD  (fig.  1)  be  a 
vessel  filled  with  water  to  the  height 
E  F,  and  let  0  be  a  very  small  open- 
ing in  the  side  of  the  vessel ;  while 
the  water  stands  at  EF,  it  will  issue 
from  O  with  a  certain  velocity  de- 
pending upon  the  height  of  E  F 
•bove  0.  Let  it^  therefore,  be  proposed  to  de- 
termine to  what  height  G  H  the  vessel  must  be 
fllled  in  order  that  the  velocity  of  efflux  through 
O  may  be  doubled.  From  the  principles  of 
hydrostatics  it  is  shown  that  the  force  urging 
a  particle  of  the  fluid  at  0,  through  the  orifice, 
is  the  pressure  due  to  the  height  of  the  vertical 
column  abiwe  0.  Now  we  may  consider,  in 
the  first  place,  that  when  the  velocity  of  a 
particle  in  motion  is  doubled,  the  momentum, 
or  moving  force,  must  also  be  doubled ;  and, 
in  the  second  place,  if  the  velocity  of  efflux  is 
doubled,  the  number  of  particles  that  will  be 
put  in  motion  in  the  same  space  of  time  will 
also  be  doubled;  and  consequently  the  momen- 
tum or  moving  forco  also  must  be  doubled  ou 
this  account  Hence,  when  the  velocity  of  the 
discharge  through  0  is  doubled,  the  moving 
force,  which  in  uiOipresent  case  is  the  pressure, 
must  be  quadrupled.    But  the  pressure  is  pro- 

Eortional  to  the  height  of  the  fluid  above  0, 
ence  the  height  must  be  quadrupled.    By  the 
same  ^mress^  reasoning,  we  conclude  that  to 
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obtain  a  threefold  velocity,  a  ninefold  depth 
would  be  necessary,  and  so  on  ;  and  generuly 
that  the  depths  must  increase  as  rapidly  ss  the 
squares  of  the  velocities;  or,  in  c^er  words, 
the  velocities  are  proportional  to  the  square 
roots  of  the  depths  of  the  orifice  below  the  sur- 
&oe  of  the  liquid  in  the  vessel. 

By  means  of  this  law,  the  absolute  velocity 
with  which  water  issues  from  an  orifice  at  any 
depth  under  the  surface  may  be  ascertained, 
provided  we  can  determine  the  velocity  for  any 
particular  depth.  Now,  if  we  suppose  the 
orifice  0  to  be  on  a  level  with  the  surface  of 
the  liquid,  or  if  we  suppose  0  to  be  in  the 
bottom  of  the  vessel  covered  with  an  extremely 
thin  film,  there  would  be  no  pressure  on  a 
particle  at  0,  which,  therefore,  would  drop  out 
merely  by  the  effect  of  its  own  weight,  and 
consequently  with  the  velocity  of  a  heavy  body 
beginning  to  fall.  But  the  velocity  of  a  falling 
body  is  proportional  to  the  square  root  of  the 
height  £rom  which  it  has  &llen;  therefore, 
since  it  has  been  shown  that  the  velocity  of 
discharge  through  an  orifice  is  proportional  also 
to  the  square  root  of  the  height  of  the  liquid 
above  the  orifice,  and  that  the  two  velocities 
are  the  same  in  one  particular  case,  it  follows 
that  they  must  be  the  same  in  all  cases ;  and 
hence  we  have  this  important  theorem,  *  That 
the  velocity  with  which  a  liquid  issues  from  an 
extremely  small  orifice  in  the  bottom  or  side  of 
a  vessel  that  is  kept  fiill,  is  equal  to  that  which 
a  heavy  body  would  acquire  by  falling  from 
the  level  of  the  surface  to  tne  level  of  the  orifice.' 

Several  consequences  follow  immediately  from 
this  fundamental  theorem.  In  the  first  place, 
if  the  aperture  be  enlarged,  each  particle  of 
the  liqmd  presenting  itself  there  will  escape 
with  the  same  celerity ;  and  hence  the  quantity 
of  water  that  issues  through  an  orifice  is  as  the 
area  of  the  section  multiplied  by  the  square 
root  of  the  depth.  Aeain,  if  the  water  be 
thrown  up  in  a  perpendicular  jet,  it  ought  to 
ascend  to  the  height  of  the  reservoir;  or  if 
several  orifices  be  made  in  the  same  vessel, 
each  presented  upwards,  the  jets  escaping  from 
each  of  them  would  all  rise  to  the  same  height 
But  by  reason  of  the  resistance  of  the  air,  the 
friction  on  the  sides  oi  the  orifice,  the  mutual 
cohesion  of  the  liquid  particles  which  impedes 
their  separation  and  escape,  and  the  action  of 
the  opposing  currents  formed  in  the  interior  of 
the  liquid,  Uiese  conclusions  must  be  received 
with  considerable  modifications.  The  effects 
of  the  disturbing  causes  can  only  be  determined 
by  a  comparison  with  experiment 

Water  issuing  through  a  hole,  or  pipe,  in  the 
side  of  a  vessel  kept  fioll,  like  other  projectiles 
when  the  resistance  of  the  air  is  sujpposed  to 
be  withdrawn,  describes  a  parabola  in  a  ver- 
tical plane.  Let  ABCD  (fig.  2)  be  a  cylin- 
drical vessel  filled  with  water,  and  E  an  orifice 
in  its  side ;  the  water  will  be  projected  from  E 
with  a  velocity  that  would  carry  it  horizontally 
through  double  the  space  B  £  in  the  same 
time  in  which  a  body  falls  from  B  to  £.  But 
from  the  instant  it  escapes  at  E  it  begins  to 
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dMc^nd  with  m  aeodenited  motion  to  tho  lefTfd 
of  D  O,  while  it  contimieB  its  Ymilcmii  horijBontul 
light,  and  thus  deibiiibof  «  panhoU  meeting 


Hi.*. 


tho  gronnd  in  P.  Now  by 
the  theory  of  projectiles 
the  Telodtjr  of  a  body 
moTing  in  a  parnboU  is 
eqoal  to  that  which  is  ac- 
quired by  a  body  filling 
torongh  half  the  parameter 
of  tlM  diameter,  and  'it 
hav  been  shown  that  the 
T«loeztT  it  E  is  equal  to  2BE ;  therefore  the 
directrix  passes  tfaioagh  B,  and  consequently 
4BExEC»CP*.  On  BO,  as  a  diameter, 
let  tfiere  be  desezibed  a  semicircle  BLC: 
then  B  E  X  E  G  ^  £  I/*,  and  consequently 
CI»-4EL»,  whence  CP=2 EL.  The  hori- 
sontal  range  is,  therefore,  the  matcst  when  the 
aperture  is  at  F  in  the  middle  of  BO,  and  is 
then  equal  to  C  Q,  which  in  its  tun  is  equal  to 
2  F  H,  or  to  the  altitude  B  C.  In  all  other 
cases  there  are  two  apertures  £  and  G  equi- 
distant from  F  which  give  the  same  range,  for 
by  the  n&ture  of  the  cSele  there  are  two  equal 
ordinates,  E  L  and  G-  X. 

There  is  a  circumstance  connected  with  the 
efflux  of  a  liquid  through  an  orifice  which 


attention.  While  the  liquid 
is  flowing  out  in  this  manner,  the 
particles  continue  to  descend  in 
Tertical  lines  till  they  reach  with- 
in a  short  distance  of  the  orifice,  as 
at  CD  (fig.  3),  when  those  not 
immediately  abore  it  change  the 
direction  of  their  motion,  and  approach  the 
orifice  with  rery  different  obliquities,  con- 
Terging  as  it  were  to  a  centre,  the  posi- 
tion of  which  is  somewhat  without  the  orifice. 
In  consequence  of  this  tendency,  the  Tcin 
of  water  as  it  issues  out  is  contracted,  its 
br«*adth  at  «r,  m  being  less  than  the  width  of 
the  orifice.  The  contraction  of  jet  was  first 
obserr^  by  SKr  Isaac  Newton,  who  gave  it  the 
name  of  me  ifena  eontraeta,  or  the  contracted 
rein  of  the  liquid.  The  distance  firom  the 
orifide  at  which  the  contraction  is  the  greatest 
depends,  in  some  degree,  on  the  dimensions  of 
the  orifice  itself;  and  it  is  equal  to  about  half 
the  diameter  when  the  orifice  is  circular  and 
smalL  Hie  consequence  of  this  contraction  is 
that  the  discharge  of  water  from  a  containing 
vessel  is  not  so  great  as  would  be  giren  by 
theoiy;  but  is  irauced  bv  the  proportion  of 
the  breadth  of  the  rein  where  the  contraction 
w  greatest,  to  that  of  the  orifice.  According 
to  Newton  this  proportion  is  as  6  to  7  nearly, 
and  accxndine  to  Bossut  as  6  to  8 ;  but  these 
figures  would  require  to  be  altered  according 
to  eiivumsfances  that  might  occur  in  practice. 

As  the  same  quantity  of  liquid  must  evidently 
P»69  through  the  orifice  and  the  contracted  vein 
m  the  same  interval  of  time,  it  follows  that  the 
vdncity  at  the  latter  point  must  be  ^pester; 
and  by  applying  the  theorem  respecting  the 
velocity  of  discharge,  it  is  the  velocity  Ol  the 
eontriLled  Tein  that  must  be  regaided. 
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It  is  fbund  that  if  a  short  tube,  about  one  o^ 
two  inches  long,  is  inserted  in  the  vessel,  and 
tlie  water  be  allowed  to  flow  through  this  tube, 
the  contraction  of  the  vein  may  be  consider- 
ably diminished,  and  the  quantity  of  water  di»> 
ehiurged  through  the  tube  is  much  greater  in 
the  same  time  than  through  an  orifice  of  equal 
diameter.  Ventura  found  that  the  discharge 
through  a  smooth  hole  in  the  bottom  of  a 
reservoir  of  tin  amounted  to  64  quarts  in  100 
seconds ;  a  short  pipe  of  the  same  diameter  of 
ther  hole  being  applied  to  the  bottom  of  the 
reservoir,  so  as  to  be  flat 
and  even  with  it^  the  dis- 
charge was  augmented  to  {) 
82  quarts  in  the  same  time ;  V 
and  on  giving  the  bottom  of  ^ 
the  vessel  the  form  here  re- 
presented, leaving  the  orifice  at  A  the  same  tm 
oefore,  the  discharee  was  increased  to  92  quarts. 
By  enlai^ng  the  Tower  end  of  the  pipe  and 
giving  it  a  cun-ature,  as  B,  the  quantity  of 
water  delivered  in  the  same  time  received  a  still 
further  augmentation:  such  additional  pipes 
are  called  adjutages. 

The  velocity  and  other  circumstances  relative 
to  the  motion  of  water  in  conduit  pipes,  and  in 
open  canals  and  rivers,  cannot  be  accurately 
determined  from  any  abstract  theoretical  prin 
ciples;  but  verv  numerous  experiments  have 
been  made  on  the  subject,  fh>m  which  results 
have  been  deduced  of  great  value  in  directing 
the  practice  of  the  engineer.  When  water  flows 
fhmi  a  reservoir  in  horizontal  pipes  of  the  same 
diameter,  the  discharges  maoe  in  equal  times 
are  nearly  in  the  inverse  ratio  of  the  square 
roots  of  the  lengths.  But  this  rale  applies 
within  limits  that  are  not  very  extendeo,  and 
is  not  admissible  with  respect  to  long  pipes; 
and,  according  to  M.  Darey,  it  requires  to  bs 
modified  accoiding  to  the  nature  and  the  state 
of  the  pipe.  It  was  found  by  Bonut  that 
water  has  its  velocity  diminished  eight  times 
in  passing  through  a  tube  of  one  inch  in 
diameter  and  204  feet  long.  In  order  to  obtain 
the  greatest  discharge  from  a  pipe,  it  is  necessaiy 
that  the  inside  should  be  smooth,  the  width 
uniform,  and  sudden  changes  of  direction  be 
avoided.  The  want  of  evenness  of  surfiice 
impedes  the  motion  of  the  fiuid,  which  is  fhr- 
ther  obstmcted  by  any  sudden  changes  in  the 
direction,  or  the  rate  of  flow.  Whether  the 
pipe  or  channel  be  contracted  or  enlarged, 
the  change  is  always  attended  with  a  propor- 
tionate loss  of  velocity.  Any  sharp  flexure  of 
the  pipe  or  conduit  will  occasion  a  still  greater 
waste  of  the  moving  force.  It  has  been  found 
that  a  curvilinear  pipe  discharged  less  water 
than  a  rectilinear  one  of  tho  same  length ;  and 
that  when  the  flexures  are  vertical  the  quantity  is 
less  than  when  they  are  horisontal.  When  a  large 
pipe  has  a  number  of  oontrazy  flexures,  the  air 
sometimes  mixes  with  the  water  and  occupies 
I  the  highest  ports  of  those  flexures,  by  which 
means  the  velocity  of  the  fluid  is  greatly  re- 
\  tarded,  and  the  quantity  discharged  greatly  di* 
I  minished.    The  ancient  Romans  appear  to  havs 
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been  aware  of  this  fact,  as  they  proTided  escapes 
for  the  air  that  might  be  brougnt  down  in  their 
aqueduct  bridges  of  Lyons  and  elsewhere. 

When  liquids  flow  through  very  small  orifices, 
or  capillary  tubes,  the  resistance  is  greatly 
augmented,  and  the  rules  that  apply  to  orifices 
or  pipes  of  considerable  diameter  no  longer 
hold  good.  In  this  case  the  velocity  depends 
very  considerably  on  the  temperature  dif  the 
fluid.  Thus  pure  water  at  a  temperature  near 
the  boiling  pointy  is  found  to  flow  through  a 
capillary  tube  fire  times  faster  than  when  the 
temperature  is  near  the  freezing  point.  Al- 
cohol is  found  to  flow  six  times  faster  than 
before,  when  the  temperature  is  raised  to  124^. 
Quicksilver  is  less. affected,  but  it  is  found  to 
endure  heat  through  a  wider  range. 

With  respect  to  water  running  in  open  chan- 
nels or  in  rivers,  the  resisting  forces  are  so 
numeoous,  and  of  so  irregular  a  nature,  that 
it  is  difficult  to  attempt  to  deduce  their  effects 
from  any  general  principles.  In  all  cases  the 
velocity  is  increased  by  the  depth  of  the  stream, 
and  of  the  declivity  over  which  it  runs  up  to  a  cer- 
tain limit,  i.e.  till  the  resistance,  which  increases 
with  the  velocity,  becomes  equal  to  the  accele- 
ration, when  the  motion  of  the  stream  becomes 
uniform.  The  resistance,  of  course,  depends  a 
great  deal  upon  the  evenness  of  the  bottom  and 
sides  of  the  channel,  which  has  lately  been 
ascertained  by  the  researches  of  Bazin  to  be  a 
very  important  element  in  the  calculations  of 
the  yield  of  such  a  mode  of  conveying  water. 
The  greatest  velocity  of  a  river  is  at  the  surface 
and  in  the  middle  of  the  stream,  froqi  which 
it  diminishes  towards  the  sides  and  bottom, 
where  it  is  the  least  It  has  been  found  by 
experiment  that  if  from  the  square  root  of  the 
velocity  at  the  surface  in  the  middle  of  the 
stream,  expressed  in  inches  per  second,  unity 
be  subtracted,  the  square  of  the  remainder  will 
be  the  velocity  per  second  of  the  water  at  the 
bottom.  Thus  let  v-sthe  velocity  at  the  surface 
in  the  middle  of  the  stream,  then  the  bottom 
Telocity  will  be  expressed  by 

(V«;-l)«-v-  VYv+l. 

It  has  also  been  found,  by  experiment^  that  the 
mean  velocity  (or  that  with  which,  were  the 
whole  stream  to  move^  the  discharge  would  be 
the  same  as  the  real  discharge)  is  equal  to  half 
the  sum  of  the  greater  and  less  velocities,  as 
computed  by  the  above  formula^  The  mean 
Telocity  is  therefore 

2 

These  formulseare  deduced  from  the  experiments 
of  Du  Bust.  (Playfair's  Elements  of  Natural 
PhUosophtf,) 

When  the  sections  of  a  river  vary,  the  quan- 
ti^  of  water  remaining  the  same,  the  mean 
velocities  are  inversely  as  the  areas  of  tbe 
sections;  but  when  the  river  receives  a  per- 
manent addition,  the  velocity  is  immediately 
increased.  The  effect  of  this  is  to  augment 
the  action  on  the  sides  and  bottom,  in  conse- 
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qnence  of  which  the  width  is  augmented,  and 

sometimes,   though  more  rarely,   the    depth. 

i  This  increase  of  width,  by   multiplying  the 

.  points  of  resistance,  again  reduces  tiie  velocity 

:  till  an  equilibrium  is  established  between  the 

velocity  and  resistance  ;  after  which  the  bed  of 

the  river  becomes  as  nearly  permanent  as  the 

conditions  of  the  flow  of  water  will  allow  it  to 

be.    [RrvxB.] 

I  The  determination  of  the  force  with  which  a 
liquid  in  motion  strikes  a  solid  at  rest,  and  the 
force  necessary  to  propel  a  solid  immersed  in 
a  liquid,  is  another  important  branch  of  the 
science  of  Hydraulics,  though  the  name  wiU 
hardly  applv  to  it.  Of  the  general  principles 
hitherto  deduced  from  theory,  there  are,  how- 
ever, only  a  few  which  afford  a  tolerable  ap- 
proximation to  the  results  of  experiment.  The 
force  of  a  stream  must  be  regarded  as  com- 
i  pounded  of  the  force  of  each  particle,  and  of 
the  number  of  particles  that  strike  the  object 
in  a  ^ven  time.  Now,  the  force  of  each  par- 
ticle 18  proportional  to  the  velocity  with  which 
it  impinges ;  and  the  number  of  particles  that 
strike  in  a  given  time  is  also  proportional  to 
the  velocity  of  the  stream,  supposing  its  section 
to  remain  the  same ;  hence  the  whole  force  of 
the  stream  is  as  the  square  of  the  velocity. 
It  follows  that  if  the  plane  struck  by  the  stream 
be  itself  in  motion,  the  impulse  will  be  as  the 
square  of  the  differences  of  their  velocities ;  and 
if  a  stream  strike  obliquely  upon  a  plane,  its 
force  is  less  than  if  it  struck  directly  in  the 
same  plane  in  the  ratio  of  the  cube  of  the  sine 
of  obliquity  to  the  cube  of  the  radius.  But  it 
would  appear  from  experiment  that  this  last 
consequence  only  holds  true  when  the  angle  of 
inclination  is  greater  than  60°.  It  might  seem 
(and  it  is  agreeable  to  theory  to  suppose)  that 
a  plane  moving  against  a  liquid  at  rest  with  a 
certain  velocity,  would  receive  the  same  im- 
pulse as  if  the  liquid  were  to  move  with  that 
velocity,  and  tbe  plane  to  remain  at  rest. 
This,  however,  is  not  conflrmed  by  experience, 
whidi  proves  that  the  resistance  of  a  liquid  to 
a  body  in  niotion  is  considerably  less  than  the 
percussion  of  the  liquid  moving  with  the  same 
velocity  against  the  body  at  rest  The  differ- 
ence arises  from  the  action  of  the  liquid  on  the 
hinder  part  of  the  moving  body,  by  which  the 
resistance  is  in  some  degree  counteracted; 
but  the  resistance  depends  very  materially  on 
the  flgure  of  the  body,  and  the  relation  of  its 
length  to  its  breadth.  A  conical-shaped  bodv, 
when  its  length  is  considerable,  is  more  easily 
drawn  through  the  water  with  its  broad  than 
with  its  narrow  end  forwards.  In  general  it 
is  found  that  whatever  tends  to  diminish  the 
adhesion  of  the  body  to  the  liquid,  tends  also 
to  diminish  the  resistance.  A  wedge,  which 
has  its  sides  rubbed  with  grease,  is  found  to 
move  more  freely  through  the  water  than  if  it 
were  presented  m  its  natural  state ;  hence  the 
great  advantage  of  coating  a  ship*s  bottom 
with  copper.     [Rbsistancb.] 

The  following  are  some  of  the  best  works 
on  the  subject:    Belidor,    Architecture   Hy* 
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dratiUqme ;  Friri,  Opera  Omnia ;  Bossat,  Traite 
tPlfydrodynamique ;  Dn  Boat,  Principea  dHHy- 
drauliqne;  Prony,  Nouvelle  ArchiUcture  Hy- 
drauiiqw;  Rickerche$  Phynco^Matkimatiquca 
»ur  la  Tkhrie  dcs  Eaux  Courantfs;  Navier, 
RiauffU  dea  Le^ona  donnia  a  IPmte  Poly' 
Uekniqua ;  Baccolta  dti  Autori  Italiani  che 
hannoirattatoaur  VAcaue  Corrente;  D'Anbris- 
son's  TVaiU  d  Hydrauiiqtte ;  Eytelwein,  Band* 
Iwck  der  Meckanik ;  Leslie ;  x  onng ;  Bobison  ; 
Lardner's  TreaHsra  on  Hydraulica ;  Nicholson's 
translation  of  Ventnri's  Tracta;  &c.  &c.  A 
more  complete  list  of  the  bibliography  on 
this  subject  will  be  found  in  the  tract  upon 
Hydraulic  Engineering  in  Weale's  Series,  by 
G.  R  BomelL 

SjrdHAeo.  Compounds  of  hydrogen  with 
oUier  elements  or  with  compound  radicles. 

Bydriodlo  Aolda  A  gaseous  compound 
of  hydrogen  and  iodine,  obtained  by  the  mutual 
decomposition  of  iodide  of  phosphorus  and 
water.  It  is  composed  of  127  iodine  +  1  hy- 
drogen ;  and  its  equivalent,  therefore,  is  128. 
The  specific  gravity  of  this  gas  is  4*4.  It  is 
rapidly  alisorbed  by  water,  furnishing  a  sour 
dense  liquid,  which  becomes  brown  by  exposure 
to  air,  in  consequence  of  the  evolution  of  a 
little  iodine.  It  is  decomposed  by  chlorine, 
which  abstracts  the  hydrogen  to  form  hydro- 
chloric acid,  and  sets  the  iodine  free. 

Bydrobromio  Add.  A  gaseous  acid 
composed  of  80  bromine  +  1  hydrogen.  It  is 
obtained  by  the  mutual  decomposition  of  bro- 
mide of  phosphorus  and  water. 

HydrooTbOM.  Compounds  of  carbon 
and  hydrogen.  These  combinations  are  nume- 
rous, and  form  a  variety  of  important  gaseous, 
liquid,  and  solid  products,  the  composition  and 
charactors  of  which  are  8tato«l  under  other 
heads.  Marsh  gas  and  olefiant  gas  may  be 
cited  as  instances  of  gaseous,  oil  of  turpentine 
and  benzol  of  liquid,  and  naphthalin  and  par- 
a£Bn  of  aolid  hydrocarbons. 

Bydroeardia*  Dropsy  of  the  pericardium. 

Bydrooele  (6r.  tZttpt  ^^^  k^^^,  o.  tumour), 
A  collection  of  watery  or  serous  fluid  in  the 
tunica  vaginalis  testis. 

Bjdroecpluaiis  (Gr.  08«p,  and  K9^aX% 
tke  ktady  Dropsy  of  the  brain,  or  water  in 
the  head.  The  acute  form  of  this  disease  is 
almost  confined  to  childhood ;  it  is  marked  by 
febrile  symptoms,  pain  of  the  head,  and  in 
very  young  children  enlargement  of  it.  The 
oyf«  are  irregularly  directed  and  the  pupil 
dilated.  The  eyes  are  not  perfectly  closed  in 
sleep,  and  there  appears  a  degree  of  delirium, 
as  far  as  can  be  judged  of  in  children ;  coma, 
oonvnlaions,  and  paralysis  are  frequent  conso- 
quencea.  The  ventricles  of  the  brain  are  the 
duef  seat  cf  the  watery  accumulation.  Bleed- 
ine  firom  tlie  temporal  artery  or  jugular  vein, 
cold  applicationa  to  the  head,  and  brisk  purga- 
tivei  witii  calomel,  are  the  loiding  remedies. 

Wfdfoolmrldanitgi  THydrodiaria,  one  of 
the  genera).  A  naturu  order  of  floating 
Efidogena  of  the  Hydral  alliance,  inhabiting 
Europe  and  aome  other  places^  known  by  their 
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tripetaloideous  flowers  with  an  inferior  ovanr. 
They  agree  with  Aliamacea  in  habit  and  m 
want  of  albumen,  but  differ  in  their  carpels 
being  deflnite  in  number.  They  are  not  of  any 
known  use,  but  many  of  the  species  are  handU 
some  when  in  flower. 

Bydroolilorlo  Aeid  (Gr.  58»p,  and  x^^P^h 
pale),  A  gaseous  compound  of  1  atom  of 
chlorine  >=  35*5  and  1  atom  of  hydrogen  =  1, 
the  equivalent,  therefore,  of  the  hydrochloric 
acid  is  ^  36*5.     [Muriatic  Acid.] 

BydrooorissD  (Gr.  S9otp,  and  icopis,  a  bu^). 
The  name  of  a  tribe  of  Hemipterans,  includmg 
the  water-bugs ;  these  differ  from  the  Geocon'aa, 
or  land-bugs,  in  baring  minute  antennse  inserted 
beneath  the  eyes.  This  tribe  includes  the 
wnter-scorpions  {Nepida)  and  the  boat-men 
[NotoTifctida). 

Bydrocotyle  (Gr.  08a>p,  and  KoriKri,  a 
cavity).  A  curious  little  native  UmbeUifer, 
sometimes  called  Pennywort,  remarkable  for 
its  round  peltate  leaves.  It  is  reputed  to  be 
injurious  to  sheep,  but  probably  without  just 
cause,  the  marshy  situations  in  which  it  grows 
being  far  more  inimical  to  these  animals. 

Bydrocyanlo  Aold  (Gr.  08c»/>,  and  k^wos, 
blttt).  This  noxious  compound  was  first  dis- 
covered by  Scheele  in  1782.  and  waa  called 
Prussic  acid,  but  its  real  nature  was  not  under- 
stood till  the  discovery  of  cyanogen  byGay 
Lussflc  in  1815.  Its  ultimate  components  are 
1  atom  of  carbon,  1  of  nitrogen,  and  1  of  hy- 
drogen. It  is  obtained  by  gently  heating  in 
a  amall  retort  a  mixture  of  3  parts  of  cyanide 
of  mercury  and  2  of  hydrochloric  acid.  The 
evolved  vapours  should  be  passed  through  a 
tube  containing  fragments  of  marble,  in  order 
to  absorb  any  hydrochloric  acid  that  maj 
chance  to  distil  over,  and  ultimately  condensed 
in  a  receiver  immersed  in  a  freezing  mixture. 
The  hydrocyanic  add  is  a  colourless  liq^nid, 
having  a  strong  odour  resembling  that  of  bitter 
almonds.  It  boils  at  80°  F.  and  freezes  at 
0^  F.  Dissolved  in  a  large  quantity  of  water, 
it  imparts  to  it  the  smcU  and  taste  of  the  laurel 
or  bitter  almond  water  ;  it  is  intensely  poison- 
ous—less than  a  grain  of  it  has  destrcwed  the 
life  of  an  adult  in  twenty  minutes.  Largely 
dihited  with  water  it  is  used  in  medicine  as  a 
Kodative,  and  externally  in  chronic  skin  diseases. 
Tlnf  dihite  hydrocyanic  acid  of  the  British  Pkar- 
tfiaeopaiacouUiins  2  percent,  of  the  real/icid,  and 
th.-it  sold  under  the  name  of  iScheele's  acid  con- 
tHJus  about  5  per  cent.  Of  this,  if  not  further 
tiiluted,  from  twenty  to  thirty  drops  would 
generally  suffice  to  destropr  the  life  of  an  adult. 
The  Hutidotos  to  be  used  m  cases  of  poisoning 
by  this  acid  are  chlorine,  ammonia,  a  mixture 
of  ferrous  and  ferric  hydrates,  cold  affusion, 
and  artificial  respiration.  Cliemically,  it  resem- 
bles hydrochloric  acid.     (Taylor  On  Poisona,) 

Bydrodynamios  (Gr.  tiSwp,  and  9iiyafus, 
power).  The  science  that  applies  the  princi- 
ples of  dynamics  to  determine  the  conditions 
of  motion,  or  rest,  upon  fiuid  bodies.  It  is 
usually  divided  into  two  branches;  namely, 
hydrostatica,  which   explains  the  law  of  the 
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•qailibmm,  presBore,  and  cohesion  of  fluids ; 
and  ht/draulicSf  which  exphiins  the  laws  of 
'their  motion,  together  witn  the  principles  of 
the  machines  in  which  they  are  chiefly  con- 
cerned. Though  the  term  hydrodynamics  is 
sometimes  applied  generally  to  fluids  of  all 
kinds,  it  is  more  usually  confined  to  the 
non-elastic  or  incompressible  fluids,  such  as 
water,  mercury,  &c. ;  m  which  case  the  science 
which  treats  of  the  equilibrium  of  the  com- 
pressible and  elastic  flmds,  like  the  air,  is 
called  aeroataticSf  and  that  which  treats  of  their 
motion  is  called  pneumaticB, 

Hydrodynamics,  though  a  science  of  immense 
importance  in  its  application  to  the  various 
purposes  of  life,  "was  not  cultivated  to  any 
extent  by  the  ancients,  all  their  knowledge  of 
the  doctrine  of  fluids  being  limited  to  a  few 
propositions  regarding  the  pressure  and  equi- 
librium of  water.  Archimedes,  indeed,  estab- 
lished the  general  principles  which  serve  as  the 
foundations  of  hydrostatics  in  his  treatise  De 
Insidentihua  Humido  {ir*p\  r&p  SBart  i^urra- 
lUvwv) ;  and  Ctesibius  and  Hero,  who  flourished 
at  Alexandria  about  120  years  after  Christ, 
invented  the  pump  of  compression,  the  siphon 
and  the  forcing  pump,  unless  the  siphon  is  to 
be  considered  a  much  more  ancient  invention, 
for  the  Egyptian  hieroglyphics  contain  very 
correct  representations  of  this  instrument,  and 
the  Roman  aqueducts  of  about  70  b.  c.  display 
the  knowledge  of  the  ancients  in  this  matter. 
Julius  Frontinus,  who  was  inspector  of  the 
public  fountains  at  Rome,  in  the  time  of  Nen*a 
and  Trajan,  wrote  a  work  on  the  Roman  aque- 
ducts, and  on  the  modes  of  distributing  water 
then  in  use ;  but  he  appears  to  have  been  un- 
acquainted with  the  law  of  the  velocities  of 
running  waters  depending  on  their  depth. 
The  first  known  modem  treatise  on  Hydro- 
dynamics was  published,  in  1639,  by  Castelli, 
ft  disciple  of  Galileo,  imder  the  title  of  Delia 
Misura  delC  Acque  Correnti ;  and  it  contains  a 
satisfactory  explanation  of  various  phenomena 
in  the  motion  of  fluids.  Torricelli  discovered 
the  important  property  that  the  velocities  of 
fluids,  issuing  through  an  orifice,  is  as  the 
square  roots  of  the  pressure ;  Marriotte,  in  his 
Traiti  du  Mouvement  des  Eavx,  employed  the 
principle  of  Torricelli,  and  explained  the  dis- 
crepancy between  theory  and  observation  by 
ascribing  it  to  the  retardation  of  the  water's 
velocity  arising  &om  friction.  Guglielmini 
was  the  firs.t  who  treated  of  the  motion  of 
water  in  rivers  and  open  channels.  The  sub- 
ject of  the  oscillation  of  waves,  one  of  the  most 
difficult  in  the  whole  science,  was  flrst  investi- 
gated by  Sir  Isaac  Newton,  who  determined 
the  duration  of  the  oscillations,  and  thence 
concluded  that  the  velocities  of  waves  formed 
on  the  surface  of  water  are  in  the  subduplicate 
ratio  of  their  size.  He  was  also  the  first  who 
observed  the  contraction  in  the  vein  of  a  fiuid 
issuing  through  an  orifice,  and  he  regarded 
the  contracted  section  as  the  true  orifice,  by 
whidi  the  theory  of  the  escape  of  water  was 
xendered  more  conformable  to  experience.    The 
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Hydrodynamica  of  Daniel  Beroouilli  was  pub- 
lished in  1738.    His  theory  of  the  motion  of 
fittids  consists  in  supposing,  firstly,  that  the 
sur&ce  of  a  fluid  in  a  vessel,  while  emptying 
itself  by  an  orifice,  remains  unchanged,  and 
always  horizontal ;  and,  secondly,  that  if  the 
fiuid  may  be  conceived  to  be  divided  into  an 
infinite  number  of  horizontal  strata,  all  the 
strata  remain  parallel,  and  descend  vertically, 
with  velocities  inversely  proportional  to  their 
breadth,  or  to  the  horizontal  sections  of  their 
reservoirs.     From  these  suppositions,  and  by 
means  of  the  application  of  the  principle  of 
the  conservation  of  living  forces,  he  obtained 
solutions  of  the  principal  problems  of  hydro- 
dynamics.    The  mathematical  theory  of  the 
nature  of  fiuids  was  further  investigated  by 
John    Bernoulli,    Madaurin,    and  the    cele- 
brated D'Alembert»  the  latter  of  whom  placed 
it  in  an  entirely  new  light  by  the  application 
of  £uler*s  doctrine  of  partial  differences.     One 
of  the  best  treatises  on  hydrodynamics  which 
we  possess,  is  that  of  the  Abb^  Bossut,  in 
which  are  given  the  results  of  a  very  exten- 
sive set  of  experiments^  performed  with  great 
judgment  and  accuracy.     Similar  and   more 
extensively    varied   experiments  were    after- 
wards undertaken  by  Du  Buat,  whose  Principes 
d^Hydrauliqiie,  in  Uiree  volumes,    contains  a 
theory  founded  upon    the    results  thus   ob- 
tained.     Du  Buat  was  the  first  who  ascer- 
tained the  effect   of  heat  in    increasing  the 
fluidity  of    bodies    he    experimented    upon. 
Among  the  other  researches    more  recently 
undertaken  for  the  purpose  of  throwing  light 
upon  this  difficult  and  interesting  subject^  we 
may  mention  those  of  Prouy,  Co^omb,  Eytel- 
wein   of   Berlin,  Bidoni  of  Turin,   Sabatier, 
Poncelet,    Lesbros,    Morin,    G^rge    Rennie, 
Jardine  of  Edinburgh,  Darcy,  Belanger,  Bazin, 
&c.    From  the  four  last-named  authors,  some 
valuable  results  with  respect  to  the  flow  of 
water  in   pipes  may  be    derived;    Poncelet, 
licsbros,  and  Morin  principally  turned  their 
attention  to  the  effect  of  various  orifices  upon 
the  rate  of  discharge  of  water  in  channels. 

The  analytical  theory  of  hydrodynamics 
resolves  itself  into  the  integration  of  equations 
of  practical  differences,  a  branch  of  the  cal- 
culus which  we  owe  to  Euler,  who  gave  the 
general  formulae  for  the  motion  of  fluids, 
founded  on  the  laws  of  their  equilibrium,  and 
thus  reduced  the  whole  question  of  the  me- 
chanics of  fluid  bodies  to  a  simple  one  of 
analysis.  If  these  formulss  could  be  inte- 
grated, we  should  be  able  to  determine  com- 
pletely, in  every  case,  all  the  circumstances 
of  the  motion  and  action  of  a  fluid  subjected 
to  the  influences  of  any  forces  whatever ;  but 
such  is  the  difficulty  of  the  subject,  that  the 
integration,  except  in  a  few  limited  cases,  has 
hitherto  resisted  the  efforts  of  the  greatest 
mathematicians.  Lagrange,  in  his  Mtcanique 
Analytique^  had  dedu^  the  analytical  formulse 
of  the  motion  of  fluids  from  the  principle  of 
vertical  velocities,  and. thus  shown  that  dy- 
namics and  hydrodynamics  are  only  branches 
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kii  one  great  principle,  and  results,  as  it  were, 
of  a  single  general  formnla.  Laplace,  in  hin 
'Mkanique  CiUsie,  has  also  given  the  general 
eqnafcioiis  of  hydrodynamics,  and  applied  them 
to  tha  qnestionB  of  the  figure  of  the  earth,  and 
of  the  tides.  Since  the  days  of  those  illustrious 
mathematicians,  the  theory  has  been  illustrate 
with  reference  to  application  to  particular  cases, 
by  Poisson,  Candiy,  Navier,  Challis,  Belanger, 
Wetsbach,  and  others;  but  it  cannot  be  said 
to  have  received  any  particular  extension. 
Treatises  on  Hydrodynamics  are  very  numerous. 
Besides  the  works  of  Lagrange  and  Laplace, 
and  the  others  mentioned  we  would  refer  the 
student  to'RoasQt'Bliydrodtfnamiqiie;  Poisson's 
Micaniqtte;  Moseley's  Elementary  Treatise  on 
Hjfdrottatics  and  Hydrodynamics ;  Jamieson's 
Mechanics  of  Fluids,  &c  [Hti)B08Ta.tics  and 
Htdbauucs.] 

Hytlrofluorio  Aotd*  A  highly  corrosiye 
and  reiy  volatile  liquid,  obtained  by  distilling 
in  leaden  or  silver  vessels  a  mixture  of  1  part 
of  pure  fluor  spar  in  fine  powder  with  2  of  sul- 
phuric acid.  This  compound  acts  vehemently 
upon  glass  and  all  silicious  combinations ;  it  is 
a  compound  of  19  fiuorine  -f  1  hydrogen  :  »  20 
liydrofiuoric  add. 

Byftrogen  (6r.  08»p,  and  y^yvdot,  I  gene- 
rate). Symbol  H;  atomic  weight  1.  This 
important  element  is  only  known  to  us  in  the 
gaseous  or  permanently  elastic  form.  It  was 
formerly  called  inflammable  air,  and  was  some- 
times considered  as  identical  sfiih.  phlogiston^  or 
the  matter  of  heat.  It  is  usually  procured  by 
the  action  of  zinc  or  iron  on  sulphuric  acid  or 
by  passing  the  vapour  of  water  over  red-hot 
iron.  Piffe  hydrogen  is  a  colourless,  tasteless, 
and  inodorous  gas.  100  cubic  inches  at  mean 
temperature  and  pressure  weigh  2*  13  gmios;  so 
that  ita  specific  gravity  compared  with  air  is 
as  67  to  1000,  and  it  is  exactly  16  times  lighter 
than  oxygen.  It  is  therefore  the  lightest  known 
form  of  matter,  being  14'4  times  lighter  than 
air,  and  11,000  times  lighter  than  water.  It 
bums  in  contact  with  air  with  a  pale  flame  ; 
and  when  mixed  with  threo  or  four  times  its 
volume  of  air,  or  with  half  ita  volume  of  pure 
oxygen,  and  inflamed,  it  combines  with  the 
oxygen  with  a  very  violent  explosion.  The 
only  product  of  this  combustion  is  water,  which 
is  thus  shown  to  consist  of  1  part  by  weight  of 
hydrogen  with  8  of  oxygen.  Hydrogen  is  not 
absorbed  by  water,  and  animals  soon  die  when 
confined  in  it.  It  is  absorbed  largely  by  some 
metals,  notably  by  palladium,  with  which  it 
<$oems  to  form  an  allojf  • 

MjdTOtprmgihy  (Gr.  08«i/>,  and  7pd0»,  / 
write).  The  description  of  the  waters  which 
exist  at  the  surface  of  the  earth,  particularly 
with  reference  to  the  bearings  of  the  coasts, 
the  depths,  currents,  and  other  circumstances 
required  to  bo  known  for  the  purposes  of  navi- 
gation. This  term  implies  the  same  thing  with 
regard  to  the  sea  that  geography  implies  with 
TCgard  to  the  land.  Hydrographcal  charts  or 
mttps  are  projections  of  some  part  of  the  ocean, 
in  which  the   meridians,  parallels^  &c.,  with 
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the  coasts,  capes,  rocks,  shallows,  &c.,  are  laid 
down  for  the  uses  of  navigation. 

Bydrogurets  or  Bydmrets.  Compounds 
of  hydrogen  with  metals,  &c  The  term  hydride 
is  now  invariably  used. 

BydrolaaoesD  (Hydroles,  one  of  thegenera). 
A  small  group  of  Monopetalous  Exogens,  now 
included  in  HydrophyUacete, 

BydroUte  (Or.  08a>P}  witer;  A/9o7,a  stone), 
A  name  given  to  Gmelinite  (Soda  Chabazite), 
as  containing  a  large  quantity  of  water.  It  is 
a  silicate  of  alumina,  iron,  and  potash,  con- 
taining nearly  twenty  per  cent  of  water,  and 
has  been  found  in  the  amygdaloidal  rocks  of 
Antrim  in  Ireland. 

Bydrology  (Gr.  08»p,  and  X6yos).  The 
part  of  the  general  science  of  Physical  Geo- 
graphy that  relates  to  the  phenomena  of  water 
in  the  liquid  form. 

The  principal  part  of  the  water  on  tho 
globe  occupies  a  large  depression  of  the  surfieu^e, 
and  is  denominated  the  Ocbak.  Different 
parts  of  it  are  known  as  the  Pacific,  the 
Atlantic,  the  Indian,  the  Arctic,  and  the 
Antarctic  Oceans.  The  rest  of  the  surface 
rises  above  the  level  of  the  ocean,  or  if  de- 
pressed is  occupied  by  waters  that  do  not 
connect  with  the  great  body  of  the  ocean. 

The  form  of  the  land,  or  in  other  words  the 
form  of  the  line  of  intersection  of  the  surface  of 
the  ocean  with  the  land,  is  extremely  irregular,, 
the  water  entering  the  land  at  numerous  re- 
cesses and  the  lanu  projecting  into  the  water  bv 
various  promontories.  The  former  are  called 
Inland  Seas,  Gulfs,  or  Bats,  according  to  the 
extent  to  which  the  water  is  land-locked.  The- 
waters  reposing  in  hollows  within  the  land  are 
called  Lakes,  and  the  waters  running  along  the 
surface  to  enter  the  ocean  or  the  lakes  or  be- 
lost  in  plains  are  called  KrvERS.  The  rivers 
connect  with  each  other,  and  form  large  and 
definite  Kiver  Systems,  draining  definite  tracts 
of  land. 

The  grand  phenomena  of  the  ocean  include 
the  regular  Tides  and  Currents  which  affect 
it^  the  Winds  and  Storms  which  disturb  it; 
its  temperature,  depth,  and  mineral  contents. 
The  phenomena  of  fresh  water  actually  on  the 
surface  are  quite  distinct ;  and  the  phenomena 
of  water  in  the  atmosphere,  including  the 
&Iling  and  distribution  of  rain,  belong  to 
Meteorology,  another  department  of  Phy- 
sical Geo^phy. 

Few  things  connected  with  the  laws  of  mat- 
ter and  their  visible  results  on  the  earth  are 
more  striking  than  those  which  belong  to  the 
circulation  of  water  around  and  through  the 
earth.  The  warm  air  that  floats  above  the 
surface  of  the  ocean  is  constantly  raising 
vapour,  with  which  the  atmosphere  is  charged 
to  the  extent  of  at  least  four  parts  out  of  five, 
being  ready  to  give  it  off  at  the  slightest  change 
of  temperature.  When  the  air  in  this  stat« 
impinges  upon  land,  it  becomes  either  more 
heated  and  therefore  more  absorbent  (the 
additional  supply  being  readily  obtained),  or 
chilled  and  less  absorbent^  and  in  a  condition 
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to  deposit  moisture  M  nuo.    Thui  on  all  bigh 
sronnclii,  whicli  are  necnsiTilj  colder  tban  tba 
towlaodi  Id  the  same  Utitude,  und  on  all  cooler 
UCitoiU*  to  wbich  cloads  are  drifted,  there  is 

orer  la^e  tnietg.  The  nun  tlist  thiu  &1Ib  is 
partlj,  no  doubt,  reabsorbed  ioto  the  air,  or  ia 
lued  in  the  proituclion  of  Tegrtshle  and  animd 
tiwae.  A  grunt  part,  however,  nina  along  the 
earth's  surfiieein  streams  and  rivers,  cirenlaling 
at  the  miifnce  nitibly,  and  the  rest  enters  the 
Btmla,  perrndea  them,  and  posses  throiiglj  them 
inrisibhr  from  pUc«  to  place,  coming  out  again 
in  apringa,  and  completing  another  circnltition 
out  of  sight. 

The  influence  of  water  is  felt  eTerjwliere, 
and  all  the  phenomena  of  structon-  obserrable 
in  nwka  of  every  kind  are  influenced  bj  this 
complete  and  nevet^reaaing  circulation.  I 

Hjdrologj  is  thiu  n  department  of  great 
inportance  and  interest.  The  dctaili  Till  be 
filiind  considered  in  Tarioo*  Bepanile  articles, 
of  which  Iha  names  are  printed  in  the  above 
paragraphs  in  capital  letters. 

HytSrdmftnej'  (Gr.  ^pA/arrit^  a  vjaicr- 
pnpiel).  Among  the  ancienis,  a  method  of 
divinatian  by  water.  It  waa  performed  in 
various  ways.  Its  origin  is  ascribed  b;  Vam> 
to  the  Feraiuas. 

Krdnnnel  (Or.  Hvp,  and  fii^i,  iotuy). 
Water  sveetened  with  houny,  which  nhen  fer- 
maDtfll  forms  mead. 

Srdramster  (Or.  tBagp,  and  fi^por,  iiva- 
Siiir).  An  initrnment  for  determining  the 
specific  gravities  of  liquids,  and  tlience  also  the 
■trangths  of  spiritonua  IiquorK.  Various  in- 
atnmenls  of  different  forms  have  been  proposed 
for  ascertaining  readily  the  apcciflc  G;ruTilies  of 
floida;  hut  Sikes's  hydiomeler,  directed  by 
Act  of  Parliament  to  be  used  in  collecting  the 
rareniie  of  the  United  Kingdom,  may  be  con- 
aidered  aa  deserving  of  description.  This  in- 
atnunent  is  represented  in  the  an- 
Doied  flgnre.  A  B  is  a  flat  stem, 
divided  on  both  aides  into  eleven 
equal  parts,  each  of  which  is  again 
subdivided  into  two.  The  stem 
carries  a  hollow  brass  ball  B  C,  in 
which  is  fixed  a  conical  stalk  C  D, 
terminating  in  a  pear-ahaped  bulb 
Eight  different  weujhts  of  a 
\  circular  form,  and  mnrkert  with  the 
bers  10,  20.  30.  40,  fiO,  80,  70, 
^-~^'  and  80,  are  out  in  the  manner  repre- 
/«.  J"  aented  at  W,  so  that  they  can  be 
'*'  II  placedon  the  stalk  CD.     When  the 

strength  of  spirits  is  to  be  measured, 
one  of  the  circular  weights  is  placed 
on  C  D,  which  is  found  by  trial  to  be  capable  of 
sinking  the  ball  so  far  that  the  surfsce  of  the 
Ijqnid  cuta  the  stem  at  one  of  the  divisions 
betwoen  A  and  B.  The  nnmber  of  this  division 
ia  then  observed,  and  also  the  temperatuie  of 
the  liquid;  and  the  corresponding  strwgth  ^ 
oant  of  the  spirit  is  then  found  in  a  table  which 
aocompanie*  the  isstromant.  Glass  hydro- 
iMtns,  adaptad  to  rariooa  acalesi  aw  in  con- 
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stant  nse  for  detenntning  the  apecifio  graTitiel 
of  all  kinds  of  liquids. 

Jona'i  H^iroButtr  is  an  improvement  on 
Sikea's.  It  has  a  square  st«m  canring  a  dif- 
ferent seals  upon  each  of  Its  four  sides,  and  is 
accompanied  by  three  separate  weight',  which 
with  the  unweighted  instmment  correspond 
with  the  four  scales. 

BaamSi  HydromiUr  is  mach  nsed  on  tbs 
Continent.  In  principle  it  does  not  differ  &om 
Sikea's.  Its  scale,  however,  is  quite  arbitrary ; 
and  as  the  gntvities  of  liquids  are  freqneiilly 
given  in  degrees  Baum^  in  foreign  books,  the 
following  tables  wil!  be  found  useful  in  trans- 
lating these  degrees  into  real  spociSc  gravities  : 
TabltfoT  tke  Reduction  <if  Degrcet  of  BauntPi 

Hgdrovuttr  to  real  Spreific  Graiiitiei  {atUcr 
I).    lAgvida  heamer  than  Water. 
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TieadddCt  Hydronteter  ia  much  used  by 
[nglish  chemical  manufacturers  for  taatug 
quids  heavier  than  water.  Its  degrees  are 
inverted   into  ordinary  specific   gravities  br 
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Anotiier  easy  method  of  determining  the 
densitiea  of  different  liqaids,  aometimee  prac- 
tised, is  bjr  means  of  a  set  of  gUas  beads  pre- 
vioasly  adjusted  and  numbered.  Thrown  into 
any  liquid,  the  heavier  balls  sink  and  the  lighter 
float  at  the  surface ;  but  one  of  them  approach- 
ing the  density  of  the  liquid  will  be  in  a  state 
of  indifference  as  to  buoyancy,  or  will  float 
under  the  surface.  The  number  on  this  ball 
indicates,  in  thousandth  parts,  the  specific 
density  of  the  liquid. 

Bydrometra  (Or.  99«fp,  and  mW^i  ^^ 
womb).    Dropsy  of  the  uterus. 

BydrometrldSB  (Or.  68«p,  and  ii4yrpa).  A 
fiunily  of  GeocoriSiB,  or  land-bugs,  but  of  aqua- 
tie  habits ;  not^  howerer,  living  in  water,  but 
frequenting  the  surface. 

Sjrdropatby  (Gr.  08a»p,  and  vdBos,  disease). 
This  term  is  applied  to  a  treatment  of  disease 
generally  called  the  cM- water  cure\  it  was 
suggested,  in  1828,  by  Vincent  Priessnitz  of 
Graefenberg  in  Silesia^  and  connists  in  the 
internal  and  external  administration  of  cold 
«ater,  accompanied  by  air  and  exercise,  early 
hours,  and  strict  attention  to  diet ;  there  are, 
therefore,  many  cases  in  which  such  a  plan 
rationally  pursued  must  be  obviously  useful, 
more  especially  to  OTerphysicked  individuals, 
residing  m  populous  towns,  eating  and  drinking 
too  much,  ana  keepine  bad  hours.  At  the  same 
time,  some  parts  of  the  treatment  are  by  some 
considered  to  be  '  of  so  outrageous  a  character 
as  frequently  to  aggravate  the  disease  which 
they  are  intended  to  cure,  and  occasionally  to 
endanger  the  life  of  the  patient.* 

Bydroperleardiiun  (Gr.  tZwp,  and  ircpi- 
Kdfl^um^  about  the  heart).  Dropsy  of,  or  an 
unnatural  accumulation  of  watery  fluid  in,  the 
sac  of  the  heart 

Bj-dropbane  (Gr.  03«p,  and  ^cuVm,  1  show). 
A  variety  of  opal,  which  is  white  and  opaque 
when  dry,  but  becomes  translucent  in  water. 

Bydropbidas  (Gr.  09wp,  and  ^£r,  a  ser- 
pent). A  name  applied  to  the  section  of  Ophi- 
dians, including  the  water-snakes.  These  are 
principally  distinguished  by  ha>ing  the  tail 
compressed  or  flattened  sideways,  for  the  pur- 
pose of  swimming.  They  are  armed  with 
poison  fongs ;  but  these  are  of  small  size,  and 
are  associated  with  a  row  of  non-venomous 
maiillary  teeth. 

BydropbllldSB  (Gr.  88fl»p,  and  ^iA^»,  1 
love).  A  family  of  Pentamerous  Coleopterans, 
including  those  species  which  have  short  davate 
antemuK,  long  and  slender  palpi,  mandibles 
bidentate  at  the  tips ;  body  oval  and  convex ; 
and  the  hind-legs  often  ciliated.  The  Hydro- 
philida,  like  the  DyticidtBy  are  aquatic  beetles, 
and  have  wings  by  which  they  can  transport 
themselves  from  one  piece  of  water  to  another ; 
but  they  are  vegetable-feeders,  and  are  less 
active  in  their  movements  than  the  predatory 
water-beetles.  IHiefiimily  includes  manv  genera. 
The  typical  species,  Hydropkilus  caraoMes^  is 
common  in  the  stagnant  ponds  and  ditches  of 
thisoonntzT. 

BydrepHoMa    (Gr.   Upo^fiia,  dread  of 
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]  water).  A  disease  remarkably  characterised  by 
I  alarm  at  the  approach  of  water,  and  caused  by 
I  the  bite  of  a  mad  dog  or  other  rabid  animal ; 
but  it  does  not  appear  capable  of  being  com- 
municated by  the  human  subject.  At  some  in- 
deflnite  period  after  the  bite,  and  often  lonff 
after  all  local  injury  has  healed,  itching  and 
pain  in  the  bitten  part,  heaviness,  great  rest- 
lessness and  uneasiness,  and  mental  alarm 
ensue,  followed  by  pains  about  the  neck,  sense 
of  choking,  and  great  irritability  and  horror  at 
any  attempt  to  drink,  although  solid  food  can 
generally  be  swallowed.  Fever,  vomiting,  ex- 
cessive thirst,  spitting  of  viscid  saliva,  and 
diflicult  respiration  then  come  on,  with  ir- 
regular pulse  and  convulsions,  under  which  the 
sufferer  sinks  more  or  less  rapidly  according 
to  the  strength  of  bis  constitution.  Delirium 
sometimes  precedes  death,  but  not  always ;  in 
many  instances  the  judgment  appeaiH  unaffected. 
It  unfortunately  happens  that  nothing  in  the 
way  of  cure,  and  little  even  as  palliation,  has 
been  successfully  effected  in  this  disease ;  but 
there  appears  little  doubt  that  the  timely  appli- 
cation of  preventive  measures  has  been  success- 
ful, and  of  thes^e  tlie  amputation  or  excision  of 
the  bitten  part,  and  the  application  of  caustics 
to  it,  or  both  united,  are  most  to  be  relied  on  ; 
and  the  sooner  they  are  resorted  to  the  better 
the  chance  of  success,  but  it  appears  that  they 
may  be  effective  any  time  before  the  appearance 
of  symptoms.  Among  caustics,  the  nitric  acid 
is  perhaps  the  most  effective.  It  energetically 
acts  upon  and  decomposes  all  animal  matter, 
and  fluids  more  especially :  and  if  applied  very 
soon  after  the  bite,  can  scarcely  fail  to  be 
effective:  it  also  penetrates  the  wound,  and 
forms  a  sloughing  sore.  The  appearance  of 
madness  in  dogs,  in  its  early  stages  at  least,  is 
unfortunately  not  very  well  defined,  nor  always 
easily  distinguishable  from  their  other  maladies: 
whether  the  bite  is  less  dangerous  before  they 
become  evidently  rabid  than  afterwards,  seems 
to  be  doubtful.  In  general  the  animal  is  ob- 
served to  be  unusually  dull  and  unsociable, 
refuses  food,  hangs  his  head,  and  appears 
drowsy :  he  flies  at  strangers,  but  usually  re- 
cognises his  master,  though  with  compara- 
tive indifference.  Afterwu^di  his  breathing 
is  quick  and  heavy ;  frothy  matter  runs  from 
his  mouth ;  he  walks  slowly,  but  occasionally 
runs  and  starts  forward ;  at  length  he  foists 
his  master,  often  falls  down,  flies  at  everybody 
in  his  way,  grows  furious,  and  in  four-ana- 
twenty  or  thirty  hours  dies. 

BydropliyllaoesD  (Ilydrophyllum,  one  of 
the  general).  A  natural  order  of  herbaceous 
Exogens,  inhabiting  America  and  belonging  to 
the  Cortusal  alliance.  They  come  very  near  to 
Boraginacca,  from  which  they  are  known  by 
their  one-celled,  many-seeded  fruit,  and  other 
characters.  Some  Polemoniaeeee  have  the  habit 
of  this  order.  The  species  of  Eutoca  and  Pha^ 
celia  are  often  cultivateil  on  account  of  their 
pretty  flowers. 

Bydropliytes  (Gr.  ffSwp,  and  ^vrJr,  a 
plant).    Plants  which  thrive  in  water ;  a  nama 
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givMi  by  botanistfl  to  algaceous  plants,  and 
W>metinies  confined  to  those  which  are  found 
in  fresh  water.  It  has  been  remariced  by  LycU 
{Principles  of  Oeolcgy)  that  the  number  of 
hydrophytes  is  very  considerable,  and  their 
fttations  more  varied  than  could  have  been 
anticipated;  for  while  some  plants  are  daily 
coverwi  and  uncovered  by  the  tide,  others  live 
in  abysses  of  the  ocean  at  the  extraordinary 
depth  of  1,000  feet ;  and  although  such  situa- 
tions must  be  profoundly  dark,  at  least  to  our 
organs,  many  of  these  vegetables  are  highly 
coloured. 

Bydrops  (Gr.  ffSpH')*  Dropsy.  An  un- 
natural accumulation  of  fluid  in  the  cellular 
membrane  or  cavities  of  the  body. 

Bydroptlialinia  (Gr.  08<»/>,  and  t^BuXyuos^ 
the  eye).    Dropsy  of  the  eye. 

Bydroracliitis  (Gr.  thvp,  and  ^<(x('i  ^^^ 
9pine).  A  tumour  upon  the  spine  of  infants ; 
at  first  of  a  blue  colour,  but  afterwards  becoming 
translucent;  it  is  attended  with  paralysis  of 
the  lower  limbs,  and  is  usually  fatal  in  its  con- 
sequences. 

-  Bydrosoope  (Gr.  lApoaK&irtov^  from  08wp,  and 
d-JcoTCM,  I  view).  An  instrument  anciently  used 
for  measuring  time  by  means  of  the  fiowine  of 
water  through  a  small  orifice.  It  consisted  of 
a  cylindrical  tube,  conical  at  the  bottom.  The 
cylinder  was  graduated ;  and  as  the  water 
trickled  out  at  the  apex  of  the  cone,  its 
surfiice  became  successively  contiguous  to  the 
divisions  marked  on  the  cone,  and  thereby 
pointed  out  the  hour. 

Bydrostatio  Balance  (Ghr.  l^pocrifnis\ 
A  balance  for  weighing  substances  in  water, 
for  the  purpose  of  ascertaining  their  specific 
gravities. 

Bydrostatio  Bellows.  An  apparatus 
for  illustrating  the  hydrostatic  paradox,  or  that 
peculiar  propoty  of  liquids  in  virtue  of  which 
they  transmit  pressure  equally  in  every  direction. 

In  the  annexed  figure  B  C 
and  D  £  are  two  flat  boards 
united  by  leather  or  flexible 
cloth  A,  water-tight.  A  short 
tube  fitted  with  a  stop-cock 
communicates  with  the  in- 
terior of  the  bellows,  by  which 
the  liquid  may  be  discharged. 
From  the  short  tube  a  long 
tube  T  rises  perpendicularly, 
and  terminates  in  a  funnel  F. 
The  upper  board  B  C  is  loaded 
with  weights,  which  press  it 
against  the  lower  board  D  £.  On  pouring  water 
into  the  funnel  F  it  will  descend  through  the 
tube  T,  and  enter  between  the  boards;  and 
by  continuing  the  supply  a  column  will  be 
formed  in  the  tube,  the  weight  of  which, 
transmitted  through  the  water  in  the  bellows, 
will  raise  and  support  the  weights  on  the 
board. 

Bydrostatio  Paradox.  A  term  frequently 
employed  to  designate  that  principle  in  nydro- 
statics  according  to  which  any  quantity  of 
vater,  however  small,  may  be  made  to  balance 
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any  weight,   however  griat.      [Htdrostatio 
Bellows.] 

Bydrostatio  Fress*  also  called  the 
Bydraolie  Vressy  and  sometimes,  from  the 
name  of  the  engineer  who  gave  it  the  form 
imder  which  it  is  now  constructed,  and  brought 
it  into  general  use,  Bramal&'s  Vress.  A 
machine  by  means  of  which  an  enormous  force 
or  pressure  is  obtained  through  the  medium  of 
water.  The  principle  is  the  same  as  that  of 
the  hydrostatic  bellows  ;  from  which,  indeed,  it 
only  differs  by  the  substitution  of  a  strong 
forcing  pump  for  the  long  tube,  and  a  barrel 
and  piston  for  the  leather  and  boards.  It  con- 
sists of  a  short  and  very  strong  pump-barrel 

A  B,  with  a  solid  piston  C   - y 

of  proportionate  strength,    \      / 


I 


which  is  pushed  upwards  p 
against  tne  thing  to  be  a. 
compressed  by  water  s_ 
driven  into  the  barrel  ** 
beneath  it  at  F  from  the 
small  forcing  pump  E.  If  the  small  pump 
have  only  one-thousandth  of  the  area  of  the 
large  barrel,  and  if  a  man  by  means  of  its 
lever  handle  D  press  its  piston  down  with  a 
force  of  600  pounds,  the  piston  of  the  great 
barrel,  in  virtue  of  the  hydrostatic  principle  of 
equal  pressure  in  all  directions,  will  rise  with  a 
force  of  a  thousand  times  500  pounds,  or  more 
than  200  tons.  The  hydrostatic  press  is  applied 
to  a  great  variety  of  useful  purposes ;  for  com- 
pressing bales  of  goods,  as  paper,  cotton,  wool, 
tobacco,  &c. ;  for  expressing  oils  tvom  seeds, 
raising  weights,  uprooting  trees,  &c. 

Bydrostatioa.  The  name  of  an  order  of 
Acalephes,  including  those  which  have  one  or 
more  air-vessels  appended  to  their  body. 

Bydrostatlos.  The  science  which  explains 
the  properties  of  the  equilibrium  and  pressure 
of  bquids.  It  is  the  application  of  statics  to 
the  peculiar  constitution  of  water  or  other 
bodies  existing  in  the  perfectly  liquid  form. 

The  whole  doctrine  of  the  equilibrium  and 
pressure  of  liquids  is  deduced  fh>m  the  follow- 
ing fundamental  law:  'When  a  liquid  mass 
is  m  equilibrium  under  the  action  of  forces  of 
any  kind,  every  moleciile  of  the  mass  sustains 
an  equal  pressure  in  all  directions.' 

One  of  the  most  obvious  consequences  of  the 
above  law  is,  that  the  surface  of  a  liquid  when 
at  rest  in  an  open  vessel,  and  acted  upon  by  no 
other  force  than  gravity,  is  horizontal,  or  per- 
pendicular to  the  direction  of  gravity.  If  the 
directions  of  gravity  are  parallel,  the  surface 
will  consequently  be  a  plane  ;  if  they  converge 
to  a  point,  the  surface  of  the  liquid  will  be  a 
portion  of  a  sphere.  Stagnant  water  at  the 
surface  of  the  earth,  therefore,  assumes  the 
spherical  figure ;  but  by  reason  of  the  magni- 
tude of  the  sphere  the  curvature  of  any  small 
portion  of  it  is  insensible,  and  the  surface  may 
be  regarded  as  a  plane.  A  portion  one  mile  long 
of  a  ring  surrounding  the  earth  would  bend  away 
from  a  perfectly  straight  line  only  eight  inches. 

If  a  free  communication   is  made  between 
two  or  more  vessels  containing  a  liquid  by 
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or  tnbes  or  othmrise,  the  surface  of  the 
[iquid  when  in  equilibrium  will  always  stand 
at  Hie  same  leTeL 

The  liquid  contained  in  a  vessel  being  at 
rest,  and  snljected  to  the  action  of  gravity 
only,  any  particle  of  it  is  pressed  in  all  direc- 
tions (yertieaUy,  horisontaily,  or  obliquely)  by 
a  force  which  is  eqnal  to  the  weight  of  the 
TBTtieal  oolomn  of  tne  liquid  incumbent  on  it 

Instead  of  a  particle  of  the  b'qnid  itself  we 
may  consider  the  column  to  rest  on  an  inde- 
finitely small  portion  of  the  bottom  or  the  sides 
of  the  Teasel  in  which  it  is  contained,  and  it 
will  follow  that  the  pressure  on  an  indefinitely 
small  portion  of  the  area  at  any  point  of  the 
bottom  or  sides  is  perpendicular  to  the  piano  of 
that  area,  and  equal  to  tlie  weight  of  a  vertical 
column  of  the  liquid  standing  on  it  as  a  base 
and  reaching  to  the  surface.  Hence  the  whole 
pressure  sustained  by  any  finite  portion  of  the 
bottom  or  sides  of  the  vessel  is  equal  to  the 
weight  of  a  column  of  the  liquid  having  for  its 
base  the  surfiice  pressed  on  (extended  into  a 
plane  if  necessary),  and  for  its  altitude  the 
distance  of  the  centre  of  gravity  of  that  surface 
from  the  surface  of  the  liquid. 

The  point  of  a  plane  surface  at  which  the 
resultant  of  all  the  liquid  pressures  upon  it  is 
applied,  is  called  the  centre  of  pressure.  From 
the  above  it  follows  that  the  pressure  on  the 
bottom  of  the  vessel  depends  only  on  the  mag- 
nitude of  the  bottom  and  the  depth  of  the 
liquid,  and  is  entirely  independent  of  the  form 
of  the  sides  and  of  the  quantity  of  liquid  in 
thevesseL  It  is  on  this  principle  that  the 
hydrosUUic  press  and  hydrostatic  bellows  are 
constructed.  A  body  immersed  in  a  liquid  is 
pressed  upwards  by  a  force  equal  to  the  weight 
of  the  liquid  it  displaces ;  and  the  difference 
between  the  absolute  weight  of  a  body  and  its 
weight  when  entirely  immersed,  is  Uie  same 
with  the  weight  of  a  quantity  of  the  liquid 
equal  in  balk  to  the  body.  The  specific  gravity 
of  a  body,  therefore,  being  the  ratio  of  its  own 
weight  to  that  of  an  equal  volume  of  water, 
may  at  once  be  found  by  weighing  it  first  in 
air  and  then  in  water.  The  equilibrium  of 
solid  bodies  floating  on  liquids,  a  subject 
discussed  by  Archimedes  in  his  treatise  De 
Hunddo  InsidentHmSf  is  an  important  part  of 
hydrostatics  in  consequence  of  its  relation  to 
the  construction  and  stowage  of  ships.  A  body 
placed  on  a  fluid  specifically  heavier  than  itself, 
will  sink  so  fur  that  the  weight  of  the  fluid 
displaced  is  equal  to  the  whole  weight  of  the 
body;  and  when  it  assumes  the  position  of 
equilibrium,  the  line  which  joins  the  centre  of 
giavity  of  the  body  and  the  centre  of  buoyancy 
(which  is  Uie  same  as  the  centre  of  gravity  of 
the  immersed  part  supposed  to  be  homogeneous) 
is  perpendicular  to  the  sur&ce  of  the  water,  or 
the  horizon. 

The  centre  of  gravity  of  a  bodv  is  a  fixed 
point  relatively  to  the  body  itseu;  but  the 
eratre  of  buoyancy,  whidi  depends  on  the  figure 
of  the  immersed  pait»  will  change  its  place 
iriieii  the  fknxPb  or  relative  situation  of  the  im- 
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mersed  part  undergoes  any  alteration.  The 
character  of  the  equilibrium  of  a  fioating  body 
depends  upon  the  relative  positions  of  the  cen'< 
tree  of  gravity  and  buoyancy  with  respect  to  a 
certain  point  called  themeiacentre,  which  latter 
niay  be  defined  as  the  point  in  which  the  line 
joining  the  centre  of  gravity  with  the  centre  of 
buoyancy,  in  the  position  of  equilibrium,  is 
intersected  by  the  vertical  through  the  centre 
of  buoyancy  corresponding  to  a  slightly  altered 
position  of  the  body.  The  metacentre  may  in 
all  cases  be  determined  from  the  form  and 
density  of  the  body,  and  the  equilibrium  will 
be  stable,  neutral,  or  unstable,  as  it  falls  above, 
upon,  or  below  the  centre  of  gravity. 

Bydrosnlpliates  or  Bydrosnlplmi^tB. 
Compounds  of  hydrosulphuric  add  or  sulphu- 
retted hydrogen. 

Bj-dros«lpliiirio  JLeidm  [Sitlphubbtthd 
Htdboobn.]  This  compound  has  also  been 
called  hydrothionic  acid  (from  hydrogen,  and 
Or.  dciov,  sulphur\  and  sulpkydrio  acid, 

Bydrotboraz  (Gr.  0&0/>,  and  B^pa^,  the 
chest).  Dropsy  of  the  chest  The  symptoms 
are :  difficult  breathing  when  in  a  recumbent 
posture,  paleness,  cough,  thirst,  swelling  of  the 
le^  and  feet,  quick  and  often  irregular  or  inter- 
mitting pulse.     [DaopsT.] 

Bydromoa  (Gr.  0d«p ;  fdoy,  animal).  These 
are  defined  by  the  best  zoologists  as  gelatinous, 
oblong,  or  conical  am'mals  with  a  contractils 
body,  an  intestinal  cavity,  and  an  oral  aperture, 
which  is  surroimded  by  a  circlet  of  arms  Of 
tentacles. 

Bydmret  or  Bydroniret.  A  term  tor- 
merly  applied  in  Chemistry  to  some  of  the  com- 
pounds of  hydrogen,  now  called  hydrides. 

Bydrus  (Gr.  S8por).  A  genus  of  water 
snakes,  characterised  by  a  compressed  or  late- 
rally flattened  tail  adapted  for  swimming ;  and 
by  having  many  maxillarv  teeth,  like  non- 
vencmnus  sexpents,  but  with  the  flrst  larser 
than  the  rest,  and  grooved  for  the  transmission 
of  a  poison-duct^  The  species  are  confined  to 
the  seas  of  the  warmer  latitudes. 

HTDBua  In  Astronomy.  A  southern  con- 
stellation. 

Byirieia  (Gr.  tyUia,  health).  The  goddess 
of  health,  in  the  Greek  Mythology:  daughter  or 
wife  of  Asklepios  (.^culapius).  Her  statues 
(of  which  the  most  celebrated  was  at  Sicyon) 
sometimes  represented  her  with  a  huge  serpent 
coiled  round  her  body,  and  elevating  its  head 
above  her  arm  to  drink  of  a  cup  which  she  held 
in  her  hand.  Isis,  in  Egvptian  monuments, 
appears  sometimes  in  a  similar  attitude. 

Bygiene.  That  branch  of  medicine  which 
relates  to  the  means  of  preserving  publio 
health. 

Bygrology  (Gr.  vy^Sy  moist,  and  A^^os). 
In  Medicine,  the  doctrine  of  the  humours  or 
fluids  of  the  body. 

Bygroma  (Gr.  iyp6s).  A  tumour  contain- 
ing serum  or  other  non-purulent  fluid. 

Bygrometer  (Gr.  (rfp6sy  and  M^poy,  meor 
sure).  An  instrument  for  measuring  the  de- 
grees of  moisture  or  dryness  of  the  atmosphex*. 
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Variations  in  the  state  of  the  atmosphere  with 
respect  to  moisture  and  dryness  are  manifested 
by  a  great  variety  of  phenomena ;  and  accord- 
ingly numerous  contrivances  bare  been  proposed 
for  ascertaining  the  amounts  of  those  variations 
by  referring  them  to  some  conventional  scale. 
All  such  contrivances  are  called  hygromeUrs ; 
but  though  the  variety  of  form  that  may  be 
given  to  them,  or  of  substances  that  may  be 
employed,  is  endless,  they  may  all  be  referred 
to  two  classes ;  namely,  Ist,  those  which  act  on 
the  principle  of  absorption;  and,  2nd,  those 
which  act  on  the  principle  of  condensation. 

1.  Ht/grometers  on  the  Principle  of  Absorp' 
Hon, — Many  substances  io  each  of  the  three 
kingdoms  of  nature  absorb  moisture  from  the 
atmosphere  with  greater  or  less  avidity,  and 
thereby  suffer  some  change  in  their  dimensions, 
or  weight,  or  some  of  their  physical  properties. 
Animid  fibre  is  softened  and  relaxea,  and  con- 
B*>quently  elongated,  by  the  absorption  of  mois- 
ture. Cords  composed  of  twisted  vegetable  sub- 
stances are  swollen,  and  thereby  shortened, 
when  penetrated  by  humidity ;  and  the  alter- 
nate expansion  and  shrinking  of  most  kinds 
of  wood,  especially  when  used  in  cabinet  work, 
and  after  the  natural  sap  has  been  evaporated, 
is  a  phenomenon  with  which  everyone  is  fami- 
liar. Hanv  mineral  substances  absorb  moisture 
readily,  and  thereby  obtain  an  increase  of  weight. 
Now  it  is  evident  that  any  of  these  changes, 
dither  of  dimeuuion  or  of  weight,  may  be  re- 
garded as  the  measure  of  the  quantity  of  mois- 
ture absorbed,  from  which  the  quantity  of 
water  existing  in  the  atmosphere  in  the  state  of 
rapour  is  inferred ;  but  many,  indeed  the  far 
greater  part  of  them,  are  so  small  in  amount,  or 
take  place  so  slowly,  that  they  afford  no  certain 
indication  of  the  actual  state  of  the  atmosphere 
at  any  particular  moment.  In  fact,  all  contri- 
vances which  depend  upon  absorption  have  been 
successively  abandoned  as  incapable  of  afford- 
ing reliable  indications. 

2.  Hygrometers  on  the  Principle  of  Conden- 
sation.— The  instruments  of  this  class  are  of  a 
fur  more  refined  nature  than  those  which  we 
have  been  describing.  In  order  to  give  an  idea 
of  the  general  principle  on  which  they  depend, 
let  us  conceive  a  glass  jar,  having  its  sides  per- 
fectly clean  and  transparent,  to  bo  fille.l  witli 
water,  and  placed  on  a  table  in  a  room  vibert- 
the  temperature  is,  for  example,  60°  F.,  thf 
temperature  of  the  water  being  the  same  as  that 
of  the  room.  Let  us  next  suppose  pieces  of  ice, 
or  a  freezing  mixture,  to  be  thrown  into  the 
water,  whereby  the  water  is  gradually  cooled 
down  to  66,  60, 46,  &c.  degrees.  As  the  process 
of  cooling  poes  on,  there  is  a  certain  instant  at 
which  the  jar  loses  its  transparency,  or  becomes 
dim  ;  and  on  attentively  examining  the  pheno- 
menon, it  is  found  to  be  caused  by  a  very  fine 
dew  or  deposition  of  aqueous  vapour  on  the 
external  surface  of  the  vesseL  The  precise 
temperature  of  the  water,  and  consequently  of 
the  vessel,  at  the  instant  when  this  deposition 
b^ns  to  be  formed,  is  called  the  dew  point,  and 
it  capable  of  being  noted  with  great  precision. 
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Now  this  temperature  is  evidently  that  to 
which,  if  the  air  were  cooled  down,  under  the 
same  pressure,  it  would  be  completely  saturated 
with  moisture,  and  ready  to  deposit  dew  on  any 
body  in  the  least  degree  colder  than  itself. 
The  difference,  therefore,  between  the  tempera- 
ture of  the  air  and  the  temperature  of  the 
water  in  the  vessel  when  the  dew  begins  to  be 
formed,  will  afford  an  indication  of  the  dryness 
of  the  air,  or  of  its  remoteness  from  the  state 
of  complete  saturation. 

But  the  observation  which  has  now  been 
described  is  capable  of  affording  far  more  inte- 
resting and  precise  results  than  a  mere  indi- 
cation of  the  comparative  dryness  or  moisture 
of  the  atmosphere.  With  the  help  of  tables  of 
the  elastic  force  of  aqueous  vapour  at  different 
temperatures,  it  gives  the  means  of  determining 
the  absolute  weight  of  the  aqueous  vapour 
difiiised  through  any  given  volume  of  air,  the 
proportion  of  vapour  existing  in  that  volume  to 
the  quantity  that  would  be  required  to  saturate 
it,  and  of  measuring  the  force  and  amount  of 
evaporation. 

The  elastic  force  of  aqueous  vapour  at  the 
boiling  point  of  water  is  evidently  equal  to 
the  pressure  of  the  atmosphere.  This  may  be 
assumed  as  corresponding  to  a  column  of  mer- 
cury 30  inches  in  height.  Dr.  Dal  ton,  in  the 
fifth  volume  of  the  Manchester  Memoirs,  has 
given  the  details  of  a  valuable  set  of  ex- 
periments by  which  he  ascertained  the  elastic 
force  of  vapour  from  water  at  every  degn»e 
between  its  freezing  and  boiling  points,  in  terms 
of  the  column  of  mercury  which  it  is  capable 
of  supporting.  As  the  same  experiments  have 
since  been  firquently  repeated,  and  the  different 
results  present  all  the  accordance  which  can 
be  expected  in  so  delicate  an  investigation,  the 
tension  of  vapour  at  the  different  tempera- 
tures may  be  regarded  as  sufficiently  well 
determined.  Supposing,  then,  we.  have  a  table 
exhibiting  the  elasticity  or  tension  correspond- 
ing to  every  degree  of  the  thermometer,  the 
weight  of  a  given  volume  of  vapour,  for  example 
a  cubic  foot,  may  be  determined  as  follows : — 

Steam  at  212®,  and  under  a  pressure  of  80 
inches  of  mercury,  is  1,700  times  lighter  than 
an  equal  bulk  of  water  at  its  greatest  density, 
or  a  temperature  of  about  40°,  and  a  cubic  foot 
of  water  at  that  temperature  weighs  437,272 
grains ;  the  weight,  therefore,  of  a  cubic  foot 
(if  steam  at  that  temperature  and  pressure  is 
437,272 +  1,700  =  257-218  grains.  Hence  we 
may  find  the  weight  of  an  equal  bulk  of  vapour 
of  the  same  temperature  under  any  other  given 
pressure,  suppose  0*56  of  an  inch;  for  the 
density  being  directly  as  the  pressure,  we  have 
30  in. :  066  in.  :  :  267*218  grs.  :  4-801  grs., 
which  is  the  weight  required. 

Having  found  the  weight  of  a  cubic  foot  of 
vapour  under  a  pressure  of  0-66  of  an  inch, 
and  at  the  temperature  212®,  we  may  find  its 
weight  under  the  same  pressure  at  any  other 
temperature,  suppose  60^.  It  is  ascertained  by 
experiment  that  all  aeriform  bodies,  whether 
vapours  or  gases,  expand  the  1-48 0th  part  of 
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their  Toliime  for  erery  aceeflsion  of  temperature 
eqniTttlent  to  one  degree  of  Fahrenheit  b  scale ; 
thenfore,  reckoning  a  volame  of  saa  at  32®  as 
unity,  its  Tolnme  at  60^  is  to  its  v<3iune  at  212^ 

or  as  1068  :  1*375; 


asl-f 


2^istol  +  ^«<> 


455  """"iSD' 

and  the  density  and  weight  being  inversely 
as  the  Tolome,  we  have 

1058  :  1-375  : :  4*801  grs. :  6*222  grs. 

for  the  weight  of  a  cubic  foot  of  vapour  at 
temperature  60^,  and  under  a  pressure  of  0*56 
of  an  inch  of  the  mercurial  column. 

The  following  table,  abridged  from  DanielVs 
M*  Uoraloffical  Eatayt,  shows  the  force  or  ten- 
sion, weight,  and  expansion  of  aqueous  va- 
pour, at  diffbrent  temperatures  on  Fahrenheit's 
scale: — 


Ten  p. 

1 

Fore* 

Weight  of  a  Cable 
Foot 

Ekpuuloo 

0 

•oes 

-856 

•9334 

5 

•083 

1*084 

•9438 

10 

•098 

1*208 

•9542 

19 

•119 

1*451 

•9646 

30 

•140 

1*688 

•9750 

35 

•170 

2*028 

-9856 

SO 

•200 

2-361 

•9959 

S5 

•340 

2-805 

1-0062 

40 

•280 

8*289 

1-0166 

45 

•840 

8*898 

1-0270 

50 

•400 

4*585 

1-0875 

55 

•476 

5*342 

1*0479 

«0 

•560 

6-2tJ 

1*0583 

65 

•657 

7*230 

1*0687 

70 

•770 

8*392 

1-0791 

75 

•906 

9-780 

1*0895 

M 

1*060 

11*333 

1-1000 

85 

1-285 

13*081 

1*1104 

M 

1-480 

15-005 

1*1208 

:     96 

1-636 

17-009 

1*1313 

313 

80-000 

257*218 

1*3749 

Having  explained  the  principle  of  the  con- 
densation hygrometer,  we  will  now  describe 
one  or  two  of  the  forms  under  which  it  has 
been  most  frequently  constructed.  Darnell's 
hygrometer  is  represented  in    the    annexed 


flem.  a  and  b  are  two  thin  glass  balls  of 
l|  isdi  diameter,  oonnected  together  by  a  tube 
hsfiag  a  bore  about  one-fi>urth  of  an  inch. 
This  tuba  if  bent  at  right  angles  over  the  two 
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balls,  and  the  arm  b  e  contains  a  small  ther- 
mometer d  f,  whose  bulb,  which  should  be  of 
a  lengthened  form,  descends  into  the  ball  5. 
This  ball  having  been  about  two- thirds  filled 
with  ether,  is  heated  over  a  lamp  till  the  fluid 
boils,  and  the  vapour  issues  ftom  the  capillary 
tube  /  which  terminates  the  ball  a.  The 
vapour  having  expelled  the  air  from  both  ballsi 
the  capUlary  tube  is  hermeticallv  closed  by  the 
flame  of  a  lamp.  The  other  ball  a  is  now  to  be 
covered  with  a  piece  of  muslin.  The  stand  ff  h 
is  of  brass,  and  the  transverse  socket  t  is  made 
to  hold  the  glass  tube  in  the  manner  of  a 
spring,  allowing  it  to  turn  and  be  taken  out 
with  little  difficulty,  A  small  thermometer  k  I 
is  inserted  into  the  pillar  of  the  stand.  The 
manner  of  using  the  instrument  is  this :  After 
having  driven  ^  the  ether  into  the  ball  b  by 
the  heat  of  the  hand,  it  is  to  be  placed  at  an 
open  window,  or  out  of  doors,  with  the  ball  b 
so  situated  that  the  surface  of  the  liquid  may 
be  on  a  level  with  the  eye  of  the  observer.  A 
little  ether  is  then  to  be  dropped  on  the  covered 
ball.  Evaporation  immediately  takes  place, 
which,  producing  cold  upon  the  ball  a,  causes 
a  rapid  and  continuous  condensation  of  the 
etliereal  vapour  in  the  interior  of  the  instra- 
ment  The  consequent  evaporation  from  the 
included  ether  produces  a  depression  of  tem- 
,  pemture  in  the  ball  6,  the  degree  of  which  is 
measured  by  the  thermometer  d  e.  This  action 
is  almost  instantaneous,  and  the  thermometer 
begins  to  fall  in  two  seconds  after  the  ether  has 
been  dropped.  A  depression  of  30^  or  40^ 
is  easily  produced,  ana  the  ether  is  sometimes 
observed  to  boil  and  the  thermometer  to  be 
driven  below  zero  of  Fahrenheit's  scale.  The 
artificial  cold  thus  produced  causes  a  conden* 
sation  of  the  atmospheric  vapour  upon  the  ball 
6,  which  first  makes  its  appearance  in  a  thin 
ring  of  dew  coincident  with  the  surface  of  the 
ether.  The  deerce  at  which  this  takes  place 
must  be  carefmly  noted.  In  very  damp  or 
windy  weather  the  ether  should  be  veiy  slowly 
dropped  upon  the  ball,  otherwise  the  descent  of 
the  thermometer  will  be  so  rapid  as  to  render 
it  extremely  difficult  to  be  certain  of  the  de- 
gree. In  dry  weather,  on  the  contrary,  the  ball 
requires  to  be  well  wetted  more  than  once,  to 
produce  the  requisite  degree  of  cold.  (Daniell's 
Meteorological  Essays.) 

A  modification  of  Daniell's  hvgrometer  has 
been  proposed  by  Regnault,  and  is  known  as 
BegnauWs  hygrometer.  In  this  instrument  air 
is  drawn  through  a  silver-coated  gUss  tube 
containing  ether.  The  evaporation  of  the 
ether  caused  by  the  current  of  air  produces  the 
necessary  depression  of  temperature,  and  the 
first  deposition  of  dew  is  readily  seen  upon  the 
polishea  silver  surfiice.  A  thermometer,  the 
bulb  of  which  is  always  immersed  in  the  ether, 

S'ves  the  temperature  of  the  dew  pointy  as  in 
aniell's  hygrometer. 

Of  the  various  methods  which  have  been 
proposed  for  ascertaining  the  hygrometric  con- 
dition of  the  atmosphere,  that  which  consists 
in  deducing  the  tension  kmT  the  aqueous  vapov 
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eoDtamed  in  it  frotn  the  temperatures  indicated 
by  two  contiguous  thermometers,  one  having 
its  bulb  kept  wet,  while  that  of  the  other  is  diy, 
is,  perhajMs,  the  most  generally  couTenient,  and 
is  aooordinfl;ly  that  which  is  usually  adopted  in 
meteoroIogi<»l  observations.  The  apparatus 
has  been  called  a  psychrometer,  though  the 
term,  from  its  etymology,  misht  b«  applied 
with  equal  propriety  to  any  o&er  hygrometer 
or  instrument  for  measuring  the  quantity  of 
vapour  existing  in  air. 

TLe  relation  between  the  tension,  or  the 
eUtftic  force  of  a(}ueous  vapour,  and  the  tem- 
perature (a  relation  which  is  the  subject  of 
experiment)  is  supposed  to  be  known  for  all 
temperatures  under  consideration,  and  exhibited 
in  a  table.  Hence,  to  determine  the  elastic 
force  of  the  vapour  existing  in  the  atmosphere 
at  A  given  temperature,  is  the  same  problem  as 
to  determine  the  degree  of  temperature  to  which, 
if  the  air  were  cooled  down,  it  would  be  satu- 
rated with  the  same  quantity  of  vapour  as  it 
actually  contains,  and  begin  to  deposit  moisture ; 
and,  reciprocally,  if  this  temperature,  which  is 
that  of  the  dew  pointy  be  determined,  the 
tebsion  of  the  vapour  existing  in  the  air 
becomes  known  from  the  previously  ascertained 
rdation  between  the  tension  and  the  tempera- 
ture of  aqueous  vapour.  Tables  of  the  numeri- 
cal expression  of  tliis  relation  were  constructed 
by  Dalton,  and  are  given  in  most  works  whidi 
treat  of  the  subject.    [Yapoub.] 

Objections  of  various  kinds»  theoretical  and 
practical,  have  been  raised  to  the  results 
obtained  by  this  method.  The  fimdamental 
principle  adopted  by  Aug^ust  is,  that  the  whole 
of  the  air  which  supplies  heat  to  the  wet  bulb 
fiills  to  the  temperature  of  that  bulb,  and 
becomes  completely  saturated  with  moisture. 
But  it  seems  more  probable  that  the  air  coming 
into  contact  with  the  bulb  does  not  quite  take 
the  temperature  of  the  bulb,  and  that  the 
saturation  is  not  complete.  Begnault  remarks 
that  the  ratio  of  the  quantity  of  heat  which  the 
air  takes  from  the  bulb  by  the  vaporisation  of 
the  water  to  the  quantity  which  it  loses  in 
being  cooled  is  probably  not  constant^  but  so 
much  the  greater  as  the  air  is  drier,  because 
dry  air  absorbs  moisture  with  greater  avidity 
than  when  it  is  nearly  saturated.  Another 
oljection  is  that  the  heat  which  is  absorbed  in 
eonverting  the  water  on  the  wet  bulb  into 
vapour  is  not  supplied  exclusively  by  the  sur- 
rounding air,  but  in  some  measure  by  the 
radiation  from  objects  aroimd  (for  exam^^e,  the 
frame  to  which  the  thermometers  are  attached, 
or  the  dry  bulb  itself  if  too  near),  the  influence 
of  which  it  is  perhaps  impossible  altogether  to 
eliminate.  Other  objections  are  founded  on 
the  considerable  uncertainty  as  to  the  numerical 
values  of  some  of  the  elements  which  enter 
into  the  formula,  and  especially  with  respect  to 
the  heat  absorbed  by  water  when  vaponised  in 
air.  Begnault,  therefore,  considers  that  the 
safest  course  is  to  determine  the  coefficients 
of  the  formula  bv  direct  experiments  under 
determinate  conditions.    One  means  of  aocom- 
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plishing  this  is  to  compare  the  results  of  a  large 
number  of  observations  with  the  temperatni^ 
of  the  dew  point  ascertained  directly  by  simul- 
taneous observations  with  a  Daniell's  hygro- 
meter ;  but  as  this  instrument  itself  cannot  be 
relied  on  with  certainty,  the  only  sure  method 
would  seem  to  be  that  of  separating  the  moisture 
from  the  air  and  determining  their  proportions 
by  actually  weighing  them. 

The  formula  for  computing  the  temperature 
of  the  dew  point,  from  observations  of  a  dry 
and  wet  bulb  thermometer,  was  first  investi- 
gated by  Professor  August,  of  Berlin,  and  is 
given  in  his  work  Ueber  die  Fbrtachritte  der 
Hygrametrie  (Berlin  1830),  the  same  in  form 
as  the  above,  but  with  slightly  difierent  con- 
stants. There  ia  also  an  investigation  on  the 
same  principle,  and  leading  to  the  same  results, 
by  Dr.  Apjohn,  in  the  Dublin  Trantactians  for 
1834  and  1885,  and  tables  have  been  con- 
structed by  Colonel  Boileau  for  facilitating  the 
computation  of  the  formula.  But  the  fullest 
and  best  information  on  the  subject  is  contained 
in  a  paper  by  Begnault^  published  in  the  AnnaUs 
de  Cmmie  et  de  Physique  (3me  series,  tome  xv. 
Paris  1845). 

Hygromatrie*  This  term  is  commonly 
applied  to  substances  which  readily  become 
nuMst  and  dry  with  corresponding  dhanges  in 
the  state  of  the  atmosphere.  Seaweed  and 
porous  clays  are  in  this  sense  of  the  term  said 
to  be  hygrometric 

BjrgToaoope  (Or.  ^p<$i,  and  <ric(nrcw,  I  view). 
Ai^  instrument  by  moans  of  which  changes  in 
the  condition  of  the  atmosphere  with  respect  to 
moisture  are  observed.     [Htgbomktrk.] 

Bygroaooplo.  A  term  applied  to  sub- 
stances which  readily  absorb  and  retain  mois- 
ture from  the  air,  such  as  potash,  chloride  of 
calcium  and  sulphuric  acid.  Often  used  syno- 
nymously with  nygromeiric, 

Bjtaaoaannia  (Or.  ffXi;,  wood,  and  (rmfpot, 
a  Itjsard).  A  name  given  by  Dr.  Mantell  to  an 
extinct  gigantic  genus  of  reptiles,  the  fossil 
remains  of  which  he  has  discovered  in  the 
wealden  strata  of  Sussex. 

BjUsm  (Or.  ffkri).  In  Metaphysics,  the 
theory  which  regards  matter,  as  the  original 
principle  of  evi^  in  opposition  to  the  good 
spirit.  This  theory  lay  at  the  root  of  the 
Manichsean  philosophy:  it  reappears  under  a 
slightly  different  form  in  Parseeism,  which 
holds  that  the  universe  was  created  by  two 
rival  powers,  Ormuzd  and  Ahriman,  or  Light 
and  Darkness,  the  latter  producing  some  evil 
thing  for  every  good  thing  made  by  the  former 
[Dualism;  Vbitba..] 

Byloblna  (Gr.  Ifk%  and  fiiof,  life),  A 
genus  of  Tetramerous  Coleoptera,  belonging  to 
the  Cureulionida,  or  family  of  weevils,  and 
noted  for  the  ravages  committed  by  one  species, 
Hylobiits  abietis  (Curculio  abietis  and  Curculio 
pini  of  Linnseus),  upon  firs  and  larches,  espe- 
cially in  young  plantations.  This  insect  vanes 
firom  five  U>  nine  lines  in  length,  is  of  a  pitchy 
black  odour,  with  numerous  yellow  spots  on 
the  elytra.  It  has  been  found  in  the  pine  wooda 
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of  Shropshire,  th^  ojordi   of  England,  and 
Scotland. 

Xjrl6n«Biiis  (Gr.  iXoi4ftas,  limng  in  the 
floods),  A  ^enns  df  probably  G^ocephalona 
Keptiiia^  which  has  been  discoTered  by  Dr. 
DawBon  in  the  oarboiiiferoiui  strata  of  the 
Sooth  Joggbw  ooalfidd,  in  Koya  Scotia.  The 
remains  were  fonnd  wfth  those  of  a  land-snail, 
a  myriapodons  annelide,  a  small  ganocephalous 
repdle,  the  Dtndrerwt4m  acadianum,  with 
other  lossils  in  the  hoUow  trunk  of  one  of  the 
foe^  trees  of  SiffUlcrim  of  the  ooal  deposits. 
The  remains  of  Hyhmomtu,  of  which  the 
jaws,  dermal  eoTering,  and  phalangeal  bones 
hsTe  been  saUsfiictoruT  identified,  indicate  the 
existence  of  a  reptile  aifring  the  carboniferous 
age  allied  in  its  general  affinities  to  Archego- 
taunts  and  the  Ganocephala. 

(Gt.  0^q,  Vfoodf  used  by  ancient 


0.  Sbcubifull  :  Abdomen  sessile^  ftimidMd 

with  a  saw;  larva  with  feet 
b.  PupiTOSA.:  Abdomen  pednnculated,  for* 
nished  with  a  borer ;  larrsB  ibotless. 
2.  AcvLEAT/  :  Abdomen  of  the  females  armed 
with  a  sting. 

a,  Hxtbbootna:  Females  wingless. 

b,  FossoBBs:  Females  wing^,  wings  not 
folded;  basal  joint  of  posterior  tarsi 
simple. 

e.  DiPLOPTEBA.:  females  winged,  wings 
folded. 

d.  Meixifxra.  :  Females  winged,  wings  not 
folded ;  posterior  tarsi  enlaiged,  and  con* 
Terted  into  a  pollinigerous  organ. 

(See  the  above  terms ;  and  Apis  and  FonxiCJL.) 
Hymn  (Gr.  Pfufos).    An  ode  in  praise  of  the 
Deity,  or  some  divine  personage.    The  earliest 
, .,        ,  .     .-_    1        .  -3        *  Greek  hymns  are  those  which  are  commonly 

phdosoirfiCTs  to  sicnifjr  the  abstract  idea  of  i^^^  ^  ^he  Homeric  hymns.  They  tM, 
matter,  and  W, /t/f).  In  Philosophy,  strictly  ^^^  ^ne  exception,  in  heroic  verse,  and 
the  doctrine  that  matter  lives.  Some  writers  ^jj^j^  contents,  for  the  most  part,  are  narra- 
have  confined  this  name  to  the  tenet  of  the  tions  of  the  events  in  the  mythological  history 
ammamundi  or  soul  of  the  world ;  others  to  ^f  ^he  respective  gods  and  goddesses  to  whom 
the  theory  of  a  peculiar  life  residing  in  ihe  ^jj^y  ^  dedicated,  related  in  an  encomiastic 
whole  of  nature,  apprMjcW  therefore,  in  this  .train.  In  modem  Uteratrtre,  hymns  are 
sense  to  pantheism.  This  hfe  is  cither  merely  ^i^^ea  of  sacred  poetry  intended  to  be  sung  in 
organic  or  actually  sentient:  the  latter  notion  churches;  of  which  the  Psalms  of  David,  the 
has  been  also  ciHed  hylopatkuM.  (See  the  mostancientpiecesof  poetry,  properly  so  called, 
remarks  on  Cudworth  s  Intellectual  System  m  ^^  ^^^  (e^^cept  the  book  of  Job),  furnish  the 
-Ssn^ms  jAteraiureof  B^nype  iv.  188;  and  gj^j^f  example  and  modeL  St  HUary,  bishop 
Ersch  and  Gruber^s  Encydop<Bdia^  of  Poitiers  in   the  fourth  century,  is  said  to 

Mymen(lAt.;  Gr.  Tm^i^).  In  Greek  Mytho-  ^^^  ^^^  ^he  first  who  composed  hymns  to  be 
logy,  the  god  of  marriage:  represented  m  the  .^^^g  in  churches.  The  Latin  hymns  of  the 
earlier  traditions  as  onpmally  a  mortal  The  ^^^  Catholic  church  are  well  known,  from 
reasons  for  his  invocation  are  very  vanously  the  exquisite  music  to  which  they  have  beeii 
given;  some  saying  that  It  arose  from  the  happi-  ^^jted.  (As  to  the  classical  hymns  and  hymno- 
ness  of  his  mamage,  others  attnbutmff  it  to  a  gjaphers,  see  the  Mim.  de  FAcad.  des  Inter. 
desire  of  avoiding  the  evil  omen  of  his  death  on   y^^  ^ii  and  xvi  ) 

the  ^y  of  his  maznage.  Byn^al  is  used  to  Hyoides  (from  the  Greek  letter  w,  and  cTJof , 
signifjr  a  song  or  ode  oompowd  in  celebration  ujceness),  A  bone  situated  between  the  root  of 
of  amMTiage.    (pat  Oirw.  61.  62.)         _  ^   the  tongue   and  the  larynx  is  caUed  the  oh 

Mymanaea  (lAt  from  Hjonen).    The  West  ^«a««.  or  hyoid  bone,  from  its  supposed  re- 
Indian  locust-tree,  or  Al^robs,  b^ngs  to  this  gembknce  in  shape  to  the  letter  w  or  upsilon. 
genus  of  i>ytfmtfto«<s.  It  is  caUed  51  Omrterf^       ayowsyamlii.      The  active  principle  or 
and  forms  an  enorm6us  tree,  remarkable  for  alkaloid  of  the  common  henbane  {Eyoscyamuk 
the  bnttieoscs  naturally  formed  at  the  base  of  niq^\ 

iu  stem.      Tte  timber   is  hard;  and    close-       Hyosoyamns  (Gr.  &)(riciJa/io»,  literally  %- 
gramed;  and  the  bwk,  which  IS  thick  but  light.   ^^^     ^he  genus  of  the  Henbane,  which  is 
isW  by  the  Indians  for   making  canoes;   jy.  „™.    It  belongs  to  the  5(>/anacf«.     [Hmr- 
while  a  valuable    resin,  resembung    Anime,   ^anb.] 
exudes  from  the  trunk.  Hypesthna  (Gr.  ^cJ^pioj,  from  ifK^,  and 

^rnMlnm.  In  Botany,  a  term  used,  ^^  ^^^s  ^  Architecture,  a  buUding  or 
m  describing  fungi,  to  denote  that  part  m  ^^  j^  uncovered  by  a  roof.  The  temples  of 
which  the  ywules  imm^ately  lie.  It  is  ^^^  ^^^^  ^  arranged  by  Vitruvius  under  the 
enomonly  <»1M  the  ^  in  the  genua  Ago.  ^^^^^  order,  having  six  columns  in  the  front 
ncKt ;  but  in  A*f^  it  is  a  corky  or  spongy  ^^d  rear,  and  being  surrounded  with  a  dipteral, 
substance  perced  foU  of  holes,  and  in  other  ge-  ^r  a  double  portico.  The  famous  temple  of 
nem  presents  a  vanety  of  peculiar  appearances,   Neptune  at  Piestum,  still  remaining,  is  an  ex- 

^tymeaoptermBS,   Myueaoptera    (Gr.  j^  ^^  ^his  species  of  building. 

Mir,  a  membfuney  and  mipow,  a  wina).  An  Hyp»llmffe(Gr.  i>ira\A(r)^,  from  &r«i\A««riw, 
ofder  of  n^ndibnlate  msects.  comprehending  j  change).  In  Grammar  and  Rhetoric,  a  species 
those  which  have  four  membranous  wings  ^f  inversion,  in  which  not  only  the  natural  or 
with  few  nervnres.  Latreille  divides  this  order  customary  succession  of  words  is  changed,  but 
uto  the  foUowing  secUons  and  tnbes  :-  ^jj^  ^^^^  presents  a  species  of  transposition, 

t  TwKWBRhwnA. :    Abdomen  of  the  females   in  which  predicates  are  transferred  from  their 
fimislisd  wiUi  a  saw  or  borer.  proper  sucject  to  another.    Such  examples  as 
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'slndiam  vagina  Taoonm,'  Iht  luord  tinpty  oj 
(lU  rcabbard, '  id  nora  fert  auimui  mntuUi  di  - 
<!ere  formiia  corpora,' tvhera  the  uljectiTe  'ntv  ' 
is  tranefnred  fcom  'form'  to  'body,'  present 
stnlcing  instances  of  this  flgnie  ;  bat  although 
iDch  deriationi  from  the  natural  aenae  could 
not  be  admitted  in  modem  luignage,  aimLliir 
loeutiana  are  Dot  wholly  vsntiiig  among  our- 

KjpMttUtWt  or  Kjrpuit&odliim  (dr. 
M,  and  tr9tt,  aJUnetr).  In  Botany,  a  Seehy 
Kccptade  not  enclae^d  in  an  involucre. 

iTP'PoptiTala  (Or.  iri,  and  iij^uiri:,  a 
jiroccit).  In  Anatomy,  the  uauoli;  exogetirjus 
pioceaa  which  deecendii  from  the  lower  part  of 
the  centrum  or  vertebnil  body  ;  it  is  aomBtinii's 
Ebgte,  OS  in  the  cerincal  v^rtebne  of  the  liuLnl ; 
■ometuncB  perforated,  ua  in  certain  cervical  icr- 1 
t^brm  of  birds  ^  sometimea  doable  In  a  traiit- 
verse  pair,  ■«  in  the  caudul  vertebrlB  of  certiin 
mammals,  where  they  support  the  luemal  arch. 

Mjper  (Or.  i*(f,  aver,  aboue).  In  Chemical 
DomencUtiire,  tbia  prefix  is  somctimea  uaed  to 
denote  acids  containing  more  oiygen  than  those 
to  which  the  term  per  a  prefixed. 

■rp«r  Spaoe.  In  Qeometiy,  ima^nary 
space  of  more  thaD  three  dimensiona.  j 

■rp«r«nnta  (Or.  iwif,  and  aTjUo,  ihod). ' 
Congeation  of  blood  in  any  port.  i 

BTPOrbota  (Or.  Jhr<^0»Xi|).  !□  Qe-imetry, 
one  of  the  conic  aectiona,  farmed  by  cutting  :\ ' 
coDe  by  a  plane  which  ia  ao  Inclined  to  tJie  Viia  ^ 
that  when  produced  It  cuts  alao  tlie  oppocitc , 
cooe,  or  the  cone  which  is  the  continuation  of  ■ 
the  former  on  the  opposite  aide  of  the  vacttx.  J 
[Cotnc  SscnoHa.] 

The  hyperbola  u  also  a  curve  of  the  aaconil 
order,  eharacteriaed  by  having  two  real  iiid  | 
diatinct  aaymptot«s.  [QiTADaic.]  The  ordinary' I 
definition  of  the  hyperbola  is  aa  fbUows : —         | 

If  two  points  F  and  /  be  given  in  a  plaui'. 
and  a  point  D  be  conceived  to  move  aroiud 
them  in  ancli  a  manner  that  the  difference  be- 1 
tween  (ho  two  diatancea  DF  and  D/ia  alwnys 
oodsIodI,  the  point  D  will  deacribe  on  the  plmii- 
ao  hyperbola  DAItl.    The   two   symmelrlo.i.1 


HYPEBBOUC  CYLINDER 
may  be  described  mechanically  as  fbllowa : 
Let  one  end  of  a  string  be  faatened  to  F,  and 
the  other  to  K,  the  extremity  of  a  ruler/DE; 
and  let  the  difference  between  tJie  length  of 
the  mler  and  of  the  string  be  equal  to  A  A'. 
Let  the  other  end  of  the  raler  be  fixed  to  the 
point  f,  and  let  the  ruler  be  made  to  revolve 
about  /  as  a  centre  in  the  plane  in  which  the 
axes  are  situated,  while  the  atring  i.i  stretched 
by  means  of  a  pin  D,  so  that  the  part  of  it  be- 
tween E  and  D  ia  appliad  close  to  the  edge  of 


required ;  and  if  the  ruler  be  made  to  revolve 
about  the  other  focus  F,  while  the  end  of  the 
airing  ia  foatened  to  /,  the  opposite  branch  of 
th«  hyperbola  will  be  described  by  the  pin  ly. 

All  algebraic  eipresuiona  which  hare  re- 
ference to  the  ellipse  become  applicable  to  the 
hyperbola  by  changing  i*  into  — i*.  Thus,  re- 
ferred to  the  centre  aa  origin,  the  equation  of 
the  hyperbola  ia 

f-t  -  1 


..  .... y.r,  and  2b  the  conjugate 

I ;  the  equations  of  the  asymptotes  ai« 


where  24  is  the  m^or,  and  2b  the  ec 

axis ;  the  equations  of  the  asymptotes 


fl  of  which  the 

talned  byaaBUmingfiratone  of  the  given  points 
F,  and  then  the  other  /  as  that  to  whicli  1  \w- 1 
moving  point  is  nearest.  The  pointa  ¥  and  / 
are  the /dci  of  the  hyperbola;  and  C,  which  ' 
bisects  the  diataDce  between  the  fiKi,  is  its  cfn- 
trt.  The  line  AA'  is  the  minor  or  tranivirtr  I 
axu,  its  eitremities  A  and  A  tbe  Kriiea,  i  nii  ] 
a  straight  line  BB'.pasBing  through  the  centr<'. 
peipendicnlar  to  A  A  ,andof  snch  a  length  tji.it 
tbe  a>jaai«  of  its  half  CB  or  CD'  ia  ^nal  !□  I 
the  difference  between  the  aquares  of  CF  cud 
CA,  ia  the  minor  oteoi^ugatt  axis.    The  curvu  j 


luble  ordinate  PF  through  a  focua  F.  The 
hyperbola  derives  its  name  from  the  property, 
expressed  by  thia  equation,  that  the  square  on 
any  ordinate  HD  exceeds,  or  differs  in  exeat 
from,  the  rectangle  under  the  corr«poading 
abscissa  AH  and  panimeter  PF*.  The  eqna- 
tlon  of  the  hyperbola  referred  to  ita  a^mptotea 
Bssamee  the  simple  form  4  x  y=a'-\-V,  wiisnee 
we  learn  that  tbe  area  of  the  parsllelofmm 
formed  by  the  coordlnatpa  is  constant.  When 
the  asymptotes  are  perpendicular  to  each  oUier, 
the  hyperbola  is  said  to  be  tquilaterai.  Its  two 
axes  being  also  eqaaL  Curves  represented  bj 
equations  of  the  form 

J-  y«— a  constant 
are  sometimts  termed  hyperbola*  of  higher 
order  ;  they  posaesa  many  curiona  properties. 

Myp«rbola  (Or,  h-fpSoX^,  txatu).  In  Rhe- 
toric, a  figure  by  which  expresaons  are  used 
algnlfyiDg  more  than  it  la  Intended  to  rspiesent 
to  the  bearer  or  reader ;  as  when  thonghts  and 
aentiments  are  clothed  in  tamid  language,  or 
ideas  are  brought  forward  which  in  themselves 
are  incredible,  in  otder  to  induce  a  belief  ol 
something  less  than  that  which  is  offered.     Ex- 

X ration  is  hyperbole  applied  to  narrative, 
1  fklae  aaaartiona  are  added  to  true  in  order 
to  increase  the  Impreesion  made  by  lliemu 

Bjperliallo  CrUnder.  A  surface  gene- 
tsted  by  the  motion  of  a  line  which  constantly 
remains  parallel  to  itself  and  bw  a  byperbol  i 
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for  its  director.  All  its  plane  sections  arc 
lijperbolss. 

■yperbollc  &pffarttlims.  A  syNtom  of 
logarithms;  so  called  because  the  numbers 
express  the  areas  between  the  asymptote  and 
enrre  of  the  hyperbola,  those  areas  being 
limited  by  ordinates  parallel  to  the^  other 
asymptote,  and  the  ordinates  decreasing  in 
geometrical  progression.  But  as  such  areas 
may  be  maae  to  denote  any  system  of  lo- 
garithms whaterer,  the  denomination  is  not 
correct  In  place  of  hyperbolic  logariUun, 
the  term  Napierian  logarithm  (from  the  in- 
rentor  of  the  logarithms,  Baron  Napier)  is 
mOTe  frequently  nsed  by  Continental  writers, 
and    natural    logarithm    by    English    ones. 

[LOOASITHIC.] 

■yperlMlio  yarabolold.  A  ruled  sur- 
fiice  of  the  second  order,  whose  plane  sections 
are  either  hyperbolas  or  parabolas.  For  the 
method  of  e^nerating  such  a  surface,  see 
QuAORic.     The  equation  of  the  surface  may 

be  reduced  to  the  form  jp— v»  ^bence  it 

a     0 

is  obrious  that  the  plane  of  the  axes  x  and  y 

meets  the  surface  in  the  two  lines 

all  sections  parallel  to  this  plane  are  hyper- 
bolas, the  transverse  axes  of  which  are  paral- 
lel to  the  X  ot  y  axis,  according  as  the  sect  ion 
is  made  aboye  or  below  the  plane  {x  y).  All 
sections  through  the  s  axis  are  pambolHs,  the 
convexities  of  which  are  turned  upwards  or 
downwards,  according  as  the  plane  cuts  through 
one  or  the  other  of  the  adjacent  angl(>s  oon- 

tained  by  the  planes  xjb±y  ^/a «  0.  A  rough 
illustration  is  presented  by  the  surface  of  a 
saddle.  When  a«6  the  paraboloid  is  said 
to  be  (quUateral\  its  equation,  to  other  rec- 
tangular axe-s  may  be  written  in  the  form 
xy*az.  The  axes  of  x  and  y  are  now  lines  on 
the  surface,  and  the  coordinate  planes,  perpen- 
dicular to  them,  meet  the  surface  again  in  two 
infinitely  distant  lines ;  in  other  words,  they 
are  the  tutymptotic  planes.  The  equilateral 
paraboloid  may  obviously  be  generated  by  a 
one  sliding  along  and  turning  around  a  direc- 
trix to  which  it  always  remains  perpendicular ; 
it  is  therefore  a  conoidal  surface.     [Conoid.] 

■yperbolle  Point.  A  point  on  a  surface, 
at  which  the  indicatrix  is  a  hyperbola.  Such 
a  point  is  a  double  point  on  the  section  of  the 
surface  made  by  the  tangent  plane.  The  two 
real  tangents  to  the  section  at  this  double  point 
are  the  inflexional  tangents  at  the  hyperbolic 

point.      [IlfDICATBIX.] 

Myp«rboUo     or     Reciprocal    Spiral. 

The  iiiTerse  of  the  spiral  of  Archimedes.    Its 

equation  is  »*«*.,  and  consequently  it  belongs 

to  the  family  represented  by  the  general  equa- 
tion r^a9^,     [Spibal  of  ABCHnrsDEs.]     The 
^pex^Uc  sptnl  was  first  proposed  by  James 
BenoQlli ;  it  has  a  rectilinear  a83rmptote  A  B 
tea  the  infinitely  distant  point  of  which  it 
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may  be  said  to  start,  and  to  arriye  at  the  pole 
after  an  infinite  number  of  convolutions.  The 
polar  subtangent  of  this 
spiral  is  constant. 

The  hyperbolic  spiral  is 
also  the  reciprocal  of  the 
Involutk  of  thr  Circlb. 
The  properties  of  this  and 
of  allied  spirals  are  given 
in  most  works  on  Algebraic  Geometry. 

Byperbolold.  A  surface  of  the  second 
order,  which  is  cut  by  certain  planes  in 
hyperbolas.  [Quadbic]  Two  kinas  of  hy- 
perboloids  are  distinguished.  The  one,  whose 
equation  is 


nt       AS        /»«  ' 


is  called  the  hyperhciUndof  one  sheet ;  the  other, 
represented  by  the  equation 


i^*-^' 


:,-!' 


bears  the  name  of  hyperholoid  of  two  sheets^ 
from  the  fact  that  certain  planes  in  space  do 
not  intersect  the  surface.  In  the  first  the 
plane  sections  parallel  to  the  axes  a,  c,  as  well 
as  those  parallel  to  b,  c,  are  hyperbolas; 
whilst  those  parallel  to  a  6  are  ellipses.  In 
the  byperboloid  of  two  sheets,  planes  parallel 
to  a  6  and  a  c  give  hyperbolic  sections,  whilst 
those  parallel  to  be  are  either  real  or  imaginary 
ellipses.  The  hyperboloid  of  one  sheet  is  a 
r\d(d  surface^  that  is  to  say,  at  every  point  of 
it  a  straight-edge  may  be  applied  to  the  sur> 
face  in  two  distinct  directions  [Quadbic]  ;  the 
hyperboloid  of  two  sheets  possesses  no  such 
property.  Replacing  1  by  0  on  the  left  of 
the  above  equations  they  represent  the  asym- 
ptotic cones  of  the  ^especti^•e  hyperboloids. 
The  distinction  between  the  two  hyperboloids  is 
clearest  in  the  case  of  hyperboloids  of  revolu- 
tion ;  when  a«-&  in  the  first,  or  when  i=c  in 
the  second  equation. 

Bsrperbolold  of  Scwolutloii.  A  surface 
generated  by  the  rotation  of  a  hyperbola  about 
one  of  its  axes.  If  the  axes  of  rotation  coin- 
cide with  the  conjugate  axis  of  the  hyperbola, 
the  generated  surface  is  a  hyperboloid  of  one 
sheets  whilst  a  hyperboloid  of  two  sheets  is 
generated  by  the  rotation  of  a  hyperbola 
about  its  transverse  axis.  [Htpbbboi.oid.1 
All  hyperboloids  of  one  sheet  being  ruled 
surfaces  [Quadbic],  those  of  revolution  may 
be  generated  by  the  rotation  of  a  line  about 
any  axis  not  in  the  same  plane  with  itself 
A  rough  illustration  of  such  a  surface  is  ob- 
tained by  applying  torsion  to  a  bundle  of 
needles  held  together,  in  the  centre,  by  a 
stfing. 

B3rpci1>oreans  (Or.  ol  'Tirrp/S^ctoi).  Lite- 
rally, people  living  beyond  Boreas  or  the  north 
wind,  I.e.  in  the  extreme  north.  In  the  mind 
of  Herodotus  (iv.  32)  a  rague  feeling  survived 
that  this  people,  leading  a  life  of  unbroken 
happiness,  in  regions  beyond  the  frost  and 
snow,  was  an  actual  nation,  of  whose  exist- 
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ence  he  needed  only  better  evidence  than  that 
which  he  possessed.  In  the  mythology  of 
Pindar  (P^M.  x.  55),  they  are  a  happy  race, 
into  whose  home  strife  and  sorrow,  war  and 
sickness,  cannot  enter,  where  Apollo  and  the 
Muses  wake  undying  harmonies,  and  where 
the  heads  of  all  glisten  with  wreaths  of  ffolden 
laoreL  The  m^h  is  connected  with  that  of 
Perseus,  the  destroyer,  who  comes  to  their 

Slorious  garden  after  having  slain  Medusa,  and 
ying  from  her  Gk>rgon  sisters,  who  only  just 
fail  to  seize  him,  as  he  eludes  their  grasp. 
This  chase,  in  mythical  speech,  denoted  the 
pursuit  of  the  sun  b^  the  dark  shadows  of  the 
deathlike  night,  which  he  has  slain ;  while  his 
escape  signifies  the  rising  of  the  sun  into 
the  upper  regions  of  the  sky,  where  the  morn- 
ing weaves  her  fairy  network  of  delicate  cirrhi 
clouds.  Thus  the  Hyperborean  gardens  resolve 
themselves  into  the  mysterious  web  of  Pene- 
lope (the  weaver),  undone  each  day,  and  re- 
produced on  the  rising  or  setting  of  the  sun. 
Hence,  with  singular  fidelity  to  the  original 
mythical  phrase,  Penelope,  in  the  Odyssey^  says 
that  she  will  know  whether  Odysseus  is  her 
husband,  by  his  recognition  of  the  woven-work 
which  he  wrought  for  her  in  the  days  of  their ' 
early  love  (L  e.  in  the  morning).  It  may  be 
noticed  that  the  Hyperboreans  of  Pindar  wear 
wreaths  of  Daphne  (laurel);  and  thus  the 
myth  is  connected  with  the  beautiful  legend  of 
Daphnd,  or  Dahand,  the  Dawn,  whovanishes  away 
when  pursued  by  her  lover,  PhcBbus,  the  Sun. 
'  For  later  speculations  and  dreams  arising  out 
of  the  myth  of  the  Hyperboreans,  see  Sir  G. 
C.  Lewis,  Astronomy  of  the  Ancients,  p.  490  &c. 

Bjperoataleotto  (G^.  6w4pf  aoove^  and 
KoroAT^icriic^t,  deficient).  In  Greek  and  Latin 
poetry,  a  verse  exceeding  its  proper  length  by 
one  syllable. 

Bjperoatlianis  (Gr.  Mp,  and  k^Bq^is, 
deansinff).    Excessive  purging. 

Sjrperorttlofsin  (Gr.  Mp,  and  KpiriKos, 
critical).  Consists  in  viewing  the  works  of  an 
author  in  an  ungenerous  spirit,  exaggerating 
minor  defects,  and  overlooking  or  undervaluing 
such  merits  or  beauties  as  might  fairly  be  con- 
sidered to  outweigh  the  former. 

Byperdetermiiuuits.      The   name  first 

E,  by  their  discoverer.  Prof.  Caylqy  (Cam- 
e  and  Dublin  Math.  Journal,  voL  i.,  and 
b's  Journal,  vol.  xxx.),  to  the  derivative 
functions,  now  always  referred  to  as  invariants. 
[Inyabumts.]  The  terms  hyperdeterminant 
calculus  and  hyperdeterminant  notation,  how- 
ever, are  still  in  use.    The  latter  consists  of 

such  s^bols  as  12,  123  &c  .  .  which  arc 
respectively  abbreviations  of  the  operative 
symbols 

d       d       d 

dx^  35^*  3^ 

d^  d  d^ 

ir,'  lyl  ds^ 

±  d^  d 

dx^  dy^  2*3 
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The  calculus  in  question  consists  in  operating 
with  such  symbols  t|pon  the  product  U  VW  &c. 
of  given  quantics  U,  V,  W,  &c.,  respectively 
functions  of  the  cogredient  variables  x„  y^  &c ; 
'3f  ya  ^' ;  'si^a  »<^  ;  A°d  the  results  of  such 
operations  are  always  either  covariants  or  in- 
variants of  the  systenL  Thus,  if  we  operate 
upon  the  product  UV,  where 

U = a*i«  +  2&r,y  X  +  <y  i*» 
V  -a'aTa*  +  ih'Xgy^  +  c/ya* 

with  the  symbol  12*1  or  written  in  full, 
^*i*  *  dyf  "    dx^dy^  '  dx^dy^    dx^* 


d^ 

dy/ 


we  obtain  the  invariant  ac' —2bh' ■¥  caf .  Or 
more  generally,  if  we  operate  with  this  sym- 
bol upon  the  prodvct  of  any  two  quantics, 
U  and  y,  whatever,  we  shall  have  a  covariant 
in  two  sets  of  variables,  or  simply  a  covariant 
of  the  quantics  U  and  V,  if,  after  differentia- 
tion, all  suffixes  are  suppressed.    Thus 

da*  '  d^         dxiy  '  dxdy     dy*  *  djfl 

is  always  either  a  covariant  or  invariant  of  the 
system  U,  V,  and  hence  also  when  U  and  V 
are  identical 

<S* '   ^      \dxdy) 

is  a  covariant  (the  Hessian)  of  the  quantic  U. 
Further  details,  and  useful  exercises  in  the 
hyperdeterminant  calculus,  are  given  in  Si- 
mon's Higher  Algebra, 

BypereUiptlo  XntefraL  The  integral  of 
an  expression,  which  involves  the  square  root 
of  a  rational  and  integral  algebraical  function 
of  an  order  higher  than  the  fourth.  [Eluftio 
Iktbobai^]  Such  integrals  are  also  called 
ultra'dliptic. 

Byperreometiie  Series.  A  series  which 
transcends  a  geometric  one.  The  ordinary 
form  of  such  a  series  is 

,^a^^^a(a^l).3(g^l)^^^ 
1.7         1.2.7(7+1) 

for  which  Gauss  uses  the  symbol  F(a,  3,7,  x\ 
and  Cayley  has  proposed  the  modification 


(«= ') 


in  order  to  extend  the  same  notation  to  ultra- 
hypergeometric  series,  such  as 


\i, a, €....'   ] 


If  we  put 


d       d 

dx{     dy^ 

f 

d        d 

dxt    dy^ 

&C. 


y=y'li^-l(l-M)r-^-i(l-Xtt)— <i^ 
it  will  be  found  that 

where  B  denotes  a  Eulerian  integral,  whilst  y 


HYPERICACEiB 

ntisfiestlie  linear  paztial  differential  equation 
of  the  second  order 

jr(l-*)^  +  [7-(a+3+l)x]  ^-.a/57«0. 

(Enlei'a  InsiituHones  Oal.  Integ,  toI.  ii.)  In- 
resticationa  on  Hypergeometric  Series  will  be 
found  in  Oauss'  and  Jacobi's  collected  works ; 
a  raluable  memoir  on  the  subject  by  Kummer 
was  published  in  Crelle's  t/otfrno/,  vol.  xt.  1836. 

VjperleaeeflB  (Hypericum,  one  of  the  ge- 
nera). A  natural  order  of  Exogenous  plants 
belonging  to  the  Outtiferal  alliance.  They 
usual^  have  yellow  flowers  with  the  petals 
wider  on  one  side  than  the  other,  and  marked 
with  black  dots ;  while  the  leaves  are  in  many 
cases  marked  with  transparent  dots.  They  are 
Qsu^y  strong-scented  and  astringent.  Some 
of  them  have  coppery  red  flowers,  and  yield  a 
resinous  substance  resembling  gamboge. 

Hy  perieum  (Gr.  imi^ucov,  or  OwipiKow,  from 
iptUni,  heath).  The  Hypericum  perforatum^  or 
St.  John's  Wort,  was  much  esteemed  by  the 
ancients  as  an  anodyne. 

BypeiioB  (Or.  'Trcpiw).  In  the  Theogony 
of  Hesiod,  ^rperion,  or  the  lo^  one,  is  a  son 
of  Uranus  (Heayen)  and  6«ea  (Earth),  and  the 
father,  by  his  sister  Theia,  of  Helios  (the  Sun), 
Selend  (tl\e  Moon)  and  Eos  (the  Morning). 
But  in  the  Homeric  poems  the  word  is  a  mere 
synonym  for  Helios,  and  the  two  names  more 
commonly  occur  together.  From  the  length 
of  the  penultimate  syllable,  the  word  is  gene- 
rally regarded  as  a  contraction  of  Hyperionion, 
and  equivalent  to  the  patronymic  form  Hy- 
perionides.     [Titan.] 

Htpkrion.  In  Astronomy,  one  of  the 
satellites  of  Saturn. 

Syparezymnrlatea.  Combinations  of 
chloric  acid  were  formerly  so  called:  thus, 
chlorate  of  potash  was  called  hyperoxymuriate 
of  potash. 

Myparathene  (Gr.  intip,  and  tr$4vos, 
strength).  Labrador  Hornblende.  It  is  a 
ferrosilicate  of  magnesia,  with  traces  of  alu- 
mina and  of  lime.  It  occurs  ciystalline  and 
massive  ;  it  is  resplendent,  and  of  a  grey-green 
or  reddish  hue. 

Hjrpirthyrom  (Or.  MpBvpoy,  from  O^pa^  a 
door).    In  Architecture,  the  lintel  of  a  doorway. 

Bjpeitroplij  (Gr.  6a-^p,  and  rpo^^food). 
A  term  frequently  applied  to  the  morbid  en- 
largement of  any  part  of  the  body  This  term 
unght  to  be  restricted  to  cases  in  which  a  part, 
though  increased  in  bulk,  retains  itd  natural 
organisation  and  structure. 

Bypluu  In  describing  Alaety  denotes  the 
filamentous,  fleshy,  watery  thaUus  of  Bussaeeee. 

ByptiflBne  (Gr.  b^Jbm,  to  weave).  The 
Doum  Palm  of  Egypt,  one  of  the  few  plants 
in  this  noble  family  which  prodtice  branching 
trunks,  belongs  to  this  genus.  It  is  called 
H.  thebatca,  and  sometimes  the  Gingerbread- 
tree,  the  fibrous  mealy  husk  of  the  firuit,  which 
ii  eaten  by  the  poorer  classes,  tasting  like 
gineerbieaa  This  or  some  allied  species  is 
i^£ly  dispersed  over  tropical  Africa. 
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ByplieD  (Gr.  i^iy,  strictly  6^'  cv,  in  one). 
In  Printing  and  Writing,  a  mark  or  character 
thus  ( - ),  implying  that  two  or  more  words 
are  connected,  as  mother-in-law,  self-love.  In 
printed  books,  when  a  word  is  divided,  the 
hyphen  goes  with  the  part  of  the  word  at  the 
end  of  the  first  line,  never  at  the  beginning  of 
the  second. 

BypDOtics  (Gr.  drywru^s,  drowsy).  Me- 
dicines which  induce  sleep. 

Bypo  (Gr.  ^6,  under).  In  Chemical  no- 
menclature, this  prefix  indicates  the  presence  oi 
a  smaller  quantity  of  oxygen  than  that  con- 
tained  in  the  acid  or  compound  to  which  it  is 

f>refixed ;  thus  the  hypostdphurotte  acid  contains 
ess  oxygen  than  the  sulphurous,  and  the  hypo- 
suhhuric  acid  less  oxygen  than  the  sulphuric ; 
ana  the  hyponitroua  aad  less  oxygen  than  the 
nitrous,  &;c. 

Bypoaria  {{nt6,  under).  Oval  ganglionic 
structures  into  which  the  fibres  of  the  pre* 
pyramidal  tracts  of  the  brain  in  fishes  swell 
out  beneath  the  optic  lobes.  Their  bulk  is 
increased  by  added  grey  matter,  variegating 
their  outer  surface.  Li  the  cod  and  in  ^ome 
other  fishes,  they  contain  a  cavity  called  hypo^ 
arian  ventricle. 

Bypooaustmn  (Gr.  lnr6KawTrov^  from  ^6^ 
and  ira/»,  /  bum).  In  Ancient  Architecture,  a 
vaulted  apartment  from  which  heat  was  dis- 
tributed to  the  rooms  above  by  means  of 
earthen  tubes. 

Bypootilorlo  Aotd  or  Peroidde  of 
Cbloiine.  A  green  gas  evolved  when  chlorate 
of  potash  is  acted  on  by  sulphuric  acid.  It 
contains  two  equivalents  of  cnlorine  and  four 
of  oxygen,  and  explodes  when  heated  to  212^. 

BypootHorous  AxMu  A  yellow  unstable 
gas  containing  one  equivalent  of  chlorine,  one 
of  hydrogen  and  one  of  oxygen.  Formed  when, 
chlorine  is  agitated  with  moist  mercuric  oxide. 
It  is  supposed  to  be  the  bleaching  agent  in  the^ 
so-called  chloride  of  lime. 

BypooliOBdriasU  (Gr.  6ir^,  under ^  and 
X^y^poSt  cartilage).  Uneasiness  about  the  re- 
gion of  the  stomach  and  liver,  or  of  the  hypo^ 
chondriac  region  ^  is  one  of  the  symptoms  of  ~ 
this  disease.  Particular  circumstances  may 
induce  this  disorder  in  any  individual ;  but  it 
is  most  commonly  met  with  in  persons  of' 
sallow  or  pale  complexions,  spare  habit  of 
body,  and  dark  hair  and  eyes.  Its  mental 
symptoms  are  low  spirits,  a  groundless  appre- 
hension of  evil,  imaginary  local  sensations,  and 
erroneous  impressions  respecting  the  opinions 
and  sentiments  of  others,  with  a  tendency  to 
misconstrue  their  actions ;  aversion  to  society ; 
want  of  mental  and  bodily  energy ;  seeing  per- 
sons and  things  and  hearing  conversations  and 
noises  which  are  purely  imaginary.  The  bodily 
symptoms  are  fiatulency  and  all  the  other- 
concomitants  of  indigestion— ooetiven ess,  dim- 
ness of  sight,  noises  in  the  ears,  want  of  appe» 
tite  and  sleep  in  most  cases,  in  a  few  voracity 
and  drowsiness.  As  this  disease  is  usually 
connected  with  imperfect  action  of  the  liver, 
mild  aperients,  small  doses  of  calomel  or  blue 
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pill,  and  tonics  arc  to  be  prescribed ;  but  occa- 1 
flionalljr  more  powerful   purgatiTes  must  be ' 
resorted  to ;  and  where  there  is  much  headache,  I 
a  blister  to  the  neck,  or  the  loss  of  a  little  \ 
blood  by  cupping,  or  from  the  arm,  may  bo  of 
service.     The  regularity  of  the  circulation  is 
often  much  disturbed,  and  it  is  generally  ne- 
cessary to  keep  the  feet  warm. 

Change  of  scene  and  of  occupation,  cheerful 
society,  moderate  exercise  of  all  kinds,  and 
great  kindness  and  attention  on  the  part  of  the 
medical  adviser,  are  generally  among  the  essen* 
tials  in  the  treatment  of  this  diseased  state. 
But  every  amusement  and  relaxation  must  be 
carefully  proposed  and  pursued;  and  though  it 
is  generally  necessaxy  firmly  but  gently  to  re- 
monstrate against  the  whims  and  caprices  of 
hypochondriacs,  yet  sometimes  they  muRt  be 
conceded  to.    When  persons  are  full  of  evil 
forebodings  and  false  alarms,  it  is  sometimes 
well  to  induce  them  to  keep  a  diary  of  their 
feelings,  the  perusal  of  which  as  they  recover, 
or  in  their  happier  moments,  is  often  comfort- 
ing proof  to  thom  of  the  irtter  want  of  founda- 
tion of  some  of  their  most  inveterate  notions. 
Persons  who    are    very  irritable    and    over- 
anxious, or  who,  after  having  been  actively 
engaged  in  business,  retire  to  a  life  of  ease  and 
•idleness,  who  take  no  interest  in  study,  amuse- 
onent,  or  exercise ;  and  those,  aeain,  who  have 
Icept  bad  hours,  or  who  have  led  debauched 
lives,  or  who  have  studied  intensely — are  those 
•In  whom  some  of  the  worst  forms  of  hypochon- 
driasis occur.    It  is  seldom  in  the  most  aggra- 
vated cases  of  this  disorder  that  well-grounded 
liopes  of  recovery  may  not  be  held  out^  and 
that  its  recurrence  may  not  be  prevented  by 
■timely  and  firm  treatment ;  but  if  it  be  allowed 
'to  run  its  course,  it  often  ends  in  melancholy. 

Bsrpeorateriftynn  (Qt.  ^n6,  and  KpvHfp,  a 
eup).  In  Botany,  that  form  of  a  corolla  which 
.  eonsists  in  a  cyHndrical  tube  which  is  longer 
than  the  flat-spreading  limb,  as  in  the  flowers 
of  the  genus  Phlox.  It  is  called  in  English 
$alver'8haped. 

Bypoojoloid  (Or.  ^^,  and  icv«rAofi8iff, 
eirctUar),  The  curve  traced  by  a  point  in  the 
circumference  of  a  circle  which  rolls  on  the 
concave  side  of  a  fixed  circle.  When  the  radius 
of  the  rolling  circle  exceeds  that  of  the  fixed 
circle,  the  hypocycloid  may  always  be  generated 
-as  an  epicycloid.  [Epicycloid.]  This  property 
was  discovered  by  Euler  (Acta  Retro^,  1784). 
When  the  radius  a  of  the  fixed  circle  is  double 
iliat  of  the  rolling  one,  the  hjrpocycloid  coin- 
cides with  the  diameter  of  the  fixed  circle. 
When  the  radius  a  of  the  fixed  circle  is  four 
iimes  that  of  the  rolling  circle,  the  hypocycloid 
18  also  algebraic,  and  has  for  its  equation 

Hypoejvt*  A  Pharmaceutical  name  of  the 
inspissated  juice  of  the  Ci/tUus  hypocistis,  a 
parasitical  plant  on  the  roots  of  several  species 
4>f  cystua  in  the  South  of  Europe. 

HypoffOMms  (Gt.  6ir^,  and  7^,  the  earth). 
liteniUy,  mbierranean.   In  Botany,  it  denotes 
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all  parts  in  plants  which  grow  beneath  th* 
surfiice  of  the  earth. 

Bsrporastrlum  (Or.  vw6,  and  yatrHip,  the 
stomach).  The  mid(ue  part  of  the  lower  region 
of  the  belly. 

Byporene  (Or.  ^6,  and  7(^0^101).  A  name 
giveH  by  Sir  Charles  Lyell  to  a  group  of  rocks 
formed  within  the  earth,  modified  probably  from 
regular  stratified  aqueous  rocks,  but  having  lost 
all  their  original  characteristics  before  they  are 
presented  to  us  for  examination.  Granite,  por- 
phyries, metamorphic  limestone  and  quartzite, 
are  all  of  them  generally  to  be  regarded  as 
hypogene  rocks.  They  are  especially  abundant 
in  mountain  districts,  forming  either  the  highest 
and  geographical  axis  or  the  real  geological 
axis  of  every  principal  chain. 

Bjporloasal  STerres  (Or.  ^6,  and 
7A<((r(ra,  the  tongue).     The  lingual  nerves. 

ByporjDoaa(Or.  ^6,  and  yw^,  a  female). 
In  Botany,  a  term  denoting  anything  growing 
from  below  the  base  of  the  ovary. 

BjpomoolUIoD  (Ghr.  ^o/i^x^^'^t  from 
tiox\6st  a  lever).  In  Mechanics,  the  fulcrum 
or  support  of  a  lever,  or  the  point  against  which 
the  pressure  is  exerted.  This  term  is  met  with 
only  in  the  old  treatises  on  mechanics  ,*  the  equi- 
valent term  fiticrum  being  now  generally  used. 

Bjponltrlo  Add.  A  compound  of  two 
atoms  of  nitrc^en  with  four  of  oxygen.  It  has 
really  no  acid  properties,  and  hence  is  now 
generally  "termed  peroxide  of  nitrogen.  It  is 
formed  on  mixing  binoxide  of  nitrogen  with 
half  its  volume  of  oxygen,  or  by  heating  nitrate 
of  l«*ad.  It  may  be  liquefied,  and  even  s  lidi- 
fied,  by  cooling.  Passed  into  water,  it  furms 
nitrous  and  nitric  acids. 

Byponltrooa  Add.  The  name  by  which 
nitrous  anhydride,  NjO„  was  formerly  known. 

Bypoplioaplioroiui  Add.  An  acid  com- 
posed of  1  atom  of  phosphorus,  2  of  oxygen, 
and  3  of  hydrogen.  It  is  a  monobasic  acid ;  its 
formula  being  HjPHqO,.  Hypophosphites  of 
iron  and  calcium  are  used  in  medicine. 

Bsrpoplijllliiin  (Or.  M,  and  ^^AAoi^,  a 
leaf).  In  Botany,  a  term  invented  to  denote  a 
petiole  that  has  the  form  of  a  small  sheath,  is 
destitute  of  lamina,  and  surrounds  the  base  of 
certain  small  branches,  having  the  appearance 
of  leaves;  as  in  asparagus.  It  is  nothing  buc 
a  rudimentary  leaf. 

Bjpopbylloiui.  In  Botany,  applied  to 
bodies  which  grow  on  the  underside  of  a  leaf. 

Bypoplmn  (a  term  coined  from  Or.  &r6, 
and  irvoy,  pus).  A  disease  of  the  eye,  in  which 
there  is  an  apparent  collection  of  pus  under  the 
transparent  cornea ;  that  is,  in  the  chamber  of 
the  aqueous  humour. 

Bypoacenium  (Or.  irotncfinoy,  from  ^6, 
and  trmirfif  a  scene).  In  ancient  Architecture, 
the  front  wnll  of  a  theatre,  facing  the  orehestra, 
from  the  stage. 

Bypoatasis  (Or.  iw6<rTa(ns,  answering  to 
the  Latin  substantia).  A  term  used  by 
the  Oreek  fathers  to  express  the  distinct  per- 
sonality  of  the  Father,  Son,  and  Holy  Ohoet. 
This  term  is  retained  by  the  Latin  fathers, 
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who,  like  oonelTeSy  had  no  word  which  could 
ezactij  represent  hypoetasif,  which  differs  from 
abffiof  tubstance,  inasmuch  as  the  latter  is  used 
for  the  divine  substance,  essence,  or  being — 
that  which  is  common  to  each  of  the  hypo- 
stases, persons,  or  individual  substances  which 
compose  the  one  Godhead. 

Bjpostatto  Vnion.  A  term  used  to  signify* 
the  union  of  Christ's  human  nature  with  the 
diTine,  constituting  two  natures  in  one  pen<on. 

Bjposnli^vrlo  Aotd«  Dithionic  acid;  an 
acid  intermediate  between  sulphurous  and  sul- 
phuric acids.  It  may  be  regarded  as  containing 

2  atoms  of  sulphur,  2  of  hydrogen  and  6  of 
oxygen.    It  is  a  dibasic  acid. 

Myposulpliuroiia  Aold«  An  acid  consti- 
tuted of  2  atoms  of  sulphur,  2  of  hydrogen  and 

3  of  oxygen.  Also  a  dibasic  acid.  Hyposul- 
phite of  sodium  is  largely  employed  for  firincf 
photographic  pictures,  as  an  antichlor,  and  for 
extracting  silver  from  poor  ores  after  roasting 
with  common  salt. 

BjpotlieoattoD  (Gr.  vvolN^fti;,  a  j>WJge). 
In  the  Civil  Law,  an  engagement  by  which  the 
debtor  assigns  his  goods  in  pledge  to  a  creditor 
as  a  security  for  his  debt,  without  parting  with 
the  immediate  possession ;  differing,  in  this  last 
particular,  from  the  simple  pledge.  The  term 
nifpothecation,  is  usually  applied  to  things  im- 
movable only  (i.  e.  according  to  the  division  of 
the  English  law,  to  things  real,  things  personal 
savouring  of  the  realty,  and  choses  in  action), 
and  not  to  things  movable  (i.  e.  things  per- 
sonal in  possession).  It  answers  in  general  to 
the  English  mortgage.     [Mobtoagb.] 

BypottaeniUM  (Gr.  i|  xnrvrtivowra  ypafifAi^, 
the  subtending  line).  In  Geometry,  the  Bide  oppo- 
site the  right  angle  of  a  right-angled  triangle. 

VjpoUiOfllfl  (Gr.  {nr6d€<ru).  In  a  mathema- 
tical proposition,  this  term  denotes  that  which  is 
assumed  or  granted,  and  from  which  the  asser- 
tion or  predicate  follows  as  a  consequence.  The 
converse  of  a  proposition  is  formed  by  making 
the  predicate  hypothesis  and  the  hypothesis  pre- 
dicate. As  an  example,  we  have  tne  47th  and 
48th  propositions  of  the  first  book  of  Euclid. 
According  to  the  first^,  if  a  triangle  is  right- 
angled,  the  square  on  one  side  is  equal  to  the 
sum  of  the  squares  on  the  other  two ;  according 
to  the  second,  if  the  sum  of  the  squares  on  two 
sides  of  a  triangle  is  equal  to  the  square  on  the 
third  side,  the  triangle  is  right-angled. 

Htpothksis.  In  Physics  and  Natural  Science, 
this  term  denotes  a  gratuitous  supposition  to 
account  for  some  phenomenon  or  appearance 
of  the  natural  world.  If  the  hypothesis  ser%'es 
to  explain  a  great  number  of  the  circumstances 
accompanying  a  phenomenon,  it  acquires  a 
certain  degree  of  probability;  and  if  all  the 
known  circumstances  can  be  deduced  from  it, 
the  probability  becomes  very  great  (it  then 
vsoally  acquires  the  name  of  a  thfory\  and  in 
the  lapse  of  time  may  amount  to  certainty. 
Thus  toe  hypothesis  of  the  diurnal  rotation  of 
the  earth  and  its  translation  in  the  ecliptic, 
imagiDed  by  Copernicus  to  explain  the  planetary 
iheoomfliia,  his  acquired  aU  the  characters  of 
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certainty  from  continual  astronomical  obseiv 
vation.  In  like  manner,  Kepler^s  hypothesis, 
that  the  planets  move  in  elliptic  orbits,  haa 
been  so  fully  confirmed  by  subsequent  dis- 
coveries and  computations,  that,  however  doubt- 
ful it  might  be  at  first,  no  one  who  is  capable 
of  understanding  the  evidence  can  hesitate 
to  receive  it  as  an  established  law  of  nature. 
'A  well-imagined  hj'pothcsis,'  says  Sir  John 
Herschel,  *  if  it  have  been  suggested  by  a  fair 
inductive  consideration  of  general  laws,  can 
hardly  fail  at  least  of  enabling  us  to  generalise 
a  step  further  and  group  together  several  such 
laws  under  a  more  universal  expression.  But 
this  is  taking  a  very  limited  view  of  the  value 
and  importance  of  hypotheses.  It  may  happen 
(and  it  has  happened  in  the  case  of  the  undu- 
latory  theory  of  light)  that  such  a  weight  of 
analogy  and  probability  may  be  accumulated 
on  the  side  of  an  hypothesis,  that  we  are  com- 
pelled to  admit  one  of  two  things — either  that 
it  is  an  actual  statement  of  what  really  passes 
in  nature ;  or  that  the  reality,  whatever  it  be, 
must  run  so  close  a  parallel  with  it  as  to  admit 
some  mode  of  expression  common  to  both,  at 
least  in  so  far  as  the  phenomena  actually  known 
aro  concerned.  Now,  this  is  a  very  great  step, 
not  only  for  its  own  sake,  as  leading  us  to  a 
high  point  in  mathematical  speculation,  but  for 
its  applications,  because  whatever  conclusions 
we  aoduce  from  an  hypothesis  so  supported 
must  have  at  least  a  strong  presumption  in 
their  favour;  and  we  may  be  thus  led  to  the 
trial  of  many  curious  experiments,  and  to  the 
imagining  of  many  useful  and  important  con- 
trivances, which  we  would  never  otherwise  have 
thought  of,  and  which,  at  all  events,  if  verified 
in  practice,  are  real  additions  to  our  stock  of 
knowledge  and  to  the  arts  of  life.*  {Discourse 
on  the  Study  of  Natural  Philosopht/.j 

BypotraolieUiiiii  (Gr.  tnrorpaxn^iov,  from 
Tpdxri^os,  the  neck).  In  Architecture,  the 
slenderest  part  of  the  shaft  of  a  column,  beinff 
that  immediately  below  the  neck  of  the  capital. 
^Bjrpotrooliold (Gr.  bvS,  andrpoxotiHs,  like 
a  wheel).  The  curve  traced  by  a  point  which  is 
fixed  relative  to  a  circle  rolling  on  the  concave 
side  of  a  fixed  circle.  Hypotrochoids  bear  the 
same  relation  to  liypocvcloids  as  epi trochoids  do 
to  epicycloids.  All  belong  to  the  family  of  rou- 
lettes, and  the  hypotrochoid  becomes  a  hypo- 
cycloid  when  the  generating  point  is  on  the  cir- 
cumference of  the  rolling  circle.  The  hypotro- 
choid is  an  algebraical  curve  when  the  drcum- 
ferences^of  the  two  circles  are  commensurable ; 
in  other  cases  it  is  transcendental.  The  most 
interesting  case  is  when  the  radius  of  the  fixed 
circle  is  double  that  of  the  rolling  one;  the 
hypotrochoid  is  then  an  ellipse,  a  fiact  of  which 
advantage  is  taken  in  the  construction  of  so- 
called  eUiptic  compasseis.     [Elxipsb.] 

Bjpotjposls  (Gr.  ifKorhrtavit,  £rom  r(nros^ 
a  type).  In  Rhetoric,  an  animated  representa- 
tion of  a  scene  or  event  in  descriptive  language 
highly  enriched  with  rhetorical  figures. 

BypezidaoeflB  (Hypoxis,  one  of  the  genera), 
A  natural  order  of  epigynous  monoootyledonf 
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belonging  to  the  Kardssal  alliance.  They  are 
known  bj  their  hexapetaloid  flowers,  by  their 
six  stamens  with  introrse  anthers,  and  by 
having  the  radicle  remote  from  the  hilum  in 
their  seed.     They  are  not  of  much  importance. 

Bjpsiprjmnas  (Gr.  li^^lwpufivos,  with  high 
stem).  A  genus  of  Poephaigous  marsupials,  of 
which  the  Kangaroo  Rat  {Hy^iprymnus  muri- 
nuM)  is  found  in  New  South  Wales.  The 
upper  middle  incisors  are  long  and  produced 
beyond  the  small  lateral  ones.  The  posterior 
far  surpass  the  anterior  extremities  in  length.  I 
The  tail  is  shorter  than  the  body,  and  slender.    I 

Bjpsometry  {Or.  l^f,  height,  and  fi4rpor, 
measure).  The  art  of  measuring  height,  either 
relative  or  absolute,  by  trigonometry  or  the 
barometer. 

Byracluni.  An  article  imported,  as  a  sub- 
stitute for  castor,  from  the  Cape  of  Good  Hope, 
and  derived  from  one  of  the  species  of  Hgrax. 

Myraeotlieiiiim  (Or.  0po^,  and  9riploy, 
beast).  A  genus  of  diminutive  Perissodactyle 
mammalia,  which  flourished  in  England  during 
the  middle  ^cene  period.  It  exhibited  the 
typical  dentition  (44  teeth).  Its  nearest  afiini- 
ties  were  with  Pliolophus  and  Stereognathus. 

Kyras  ( 6r.  ffpa^f  a  shrew-mouse).  This  term 
is  now  applied  to  a  genus  of  smaU  Mammalia 
which  rank  next  the  rhinoceros  in  the  order  of 
their  affinities,  and'  are  the  most  diminutive 
representatives  of  tlio  Pachydermatous  order. 
The  two  known  species  are  found  in  hilly 
districts  at  the  Cape  ( Ugrax  capensis),  and  in 
Syria  {Hgrax  syriacus):  the  latter  species  is 
the  coney  of  Scripture. 

HjsoD.  A  commercial  name  of  one  of  the 
varieties  oi  green  tea.     [Tba.] 

MyMoyns  (Lat^ ;  Gr.  teawwos ;  Heb.  te6b). 
A  genus  of  Labiatee.  H,  officinalis,  the  Common 
Hyssop,  is  one  of  the  bitter  aromatic  herbs 
which  were  formerly  used  as  a  stimulating 
stomachic,  but  it  is  now  seldom  employed. 

BTSterantliias  (Gr.  thrrtpos,  after,  and 
Mos,  a  flower).  In  Botany,  a  term  denoting  the 
appearance  of  the  leaves  aiter  the  flowers ;  as 
in  the  almond. 

Bjsteiia  (Gr.  Urripa,  the  womb,  with  which 
the  disease  was  supposed  to  be  generally  con- 


nected). Hysteria  generally  attacks  unmarried 
females  between  the  ages  of  flfteen  and  thirty- 
flve,  comiog  on  with  low  spirits  and  anxiety, 
sickness,  short  breath,  and  palpitation,  sobbing, 
and  a  sense  of  distension  of  the  bowels,  wliich 
aftemi'ards  seems  to  concentrate  itself  in 
the  stomach,  and  then  rise  like  a  ball  into 
the  throat  (globus  hystericus),  where  it  pro- 
duces gasping,  stupor,  convulsive  motions, 
crying,  laughing,  hiccough,  flow  of  saliva  from 
the  mouth,  and  delirium :  at  length  the  spasms 
abate,  and  the  person  gradually  recovers, 
generally  with  the  expulsion  of  wind  from 
the  stomach.  Some  of  these  symptoms  art^ 
often  much  more  prevalent  than  others,  so 
that  the  disorder  assumes  many  forms:  it  is 
also  very  variable  in  its  duration,  lasting  from 
an  hour  or  two  to  one  or  two  days.  The  treat- 
ment varies  extremely  with  the  apparent  causes 
of  the  disorder ;  sometimes  bleeding  and  do- 
plotives,  at  others  stimulants  and'  tonics  are 
required ;  in  mild  cases  sprinkling  with  water 
and  applying  nasal  stimulants  give  relief.  Great 
attention  to  the  exciting  cause,  exercise,  mode- 
rate and  judicious  amusements  and  occupations, 
regular  hours,  and  change  of  air  and  scene,  are 
among  the  best  preventives  of  its  recurrence. 

Bjsterltis.  Inflammation  of  the  womb. 
This  dangerous  disease  generally  occurs  the 
second  or  third  day  after  delivery ;  it  is  attended 
by  fever  and  pain  of  the  part,  and  requires 
active  antiphlogtstic  treatment 

Bysterolonr  or  BysteroD  Vroteron 
(Gr.  fftrrtpos,  the  latter  of  two,  and  \iyos). 
In  Khetoric,  a  figure  by  which  the  ordinary 
course  of  thought  is  inverted  in  expression,  and 
the  last  put  flrst ;  as,  where  objects  subsequent 
in  order  of  time  are  presented  before  their 
antecedents,  cause  before  effect,  &c.  Some 
comprehend  the  figure  usutdly  called  anticlimax 
[Cldiax]  under  the  name  Hysterolopy. 

Bysterotomy  (Gr.  ^rdpa,  the  womb ; 
r4npfiy,  to  cut).  The  extraction  of  the  fcetus 
fVom  the  uterus.     The  Cesarean  operation. 

Bystrlddae  (Gr.  Zarpi^  aporcupine).  The 
name  of  the  family  of  Bodent  Quadrupeds,  of 
which  the  porcupine  {Hysirix  cristata)  is  tho 
type. 


Z.  The  ninth  letter  of  the  English  and 
most  European  alphabets,  represents  two  very 
different  sounds  in  different  languages.  In  the 
Greek  language,  the  letter  t  is  the  simplest  of 
the  alphabetical  characters,  being  represented 
by  a  single  stroke,  thus,  <.  It  is  also  suscepti- 
ble of  various  interchanges,  more  particularly 
in  the  Latin,  Greek,  and  French  knguages. 
When  two  Ts  followed  in  succession,  the  Bomans 
used  to  contract  them  into  a  single  long  t,  as 
JH  for  DU,  tibioen  for  tibOcen ;  or  made  the 
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letter  larger  than  usual,  as  Chlus.  Shakspeare 
sometimes  substitutes  /  for  ay  or  yes. 

Did  yonr  letters  pierce  the  qooen  ? 

/,  sir ;  8ho  took  'em  and  road  'em  in  my  preaeaxx. 

According  to  Gobelin,  the  letter  t  in  hierogly- 
phic writing  represents  the  human  hand.  As 
a  Boman  numeral  it  denotes  1 ;  and  if  placed 
before  V  or  X,  it  diminishes  by  a  unit  the 
number  expressed  by  these  two  letters.  The 
form  of  J  was  originally  identical  with  that  of 
I ;  and  it  is  only  within  the  last  centoiy  that 
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any  distinction  was  made  between  them.  In  the  !  /  ire  Giuli.    2.  The  yerso  eroico,  or  hendeoa* 
English  and  French  languages  J  has  a  sibilant  i  syllabic,  which  is  the  ordinary  one,  ending  in  a 
soimd,  bat  the  Germans  prononnce  it  exactly  short  syllable : 
as  the  EngUah  y   before  a  voweL     In  the|  OMrtor«rmlpletoM,eMcapltto5. 

KL Jj;;f!XL7ir^^  \^T^  "S^.  i  3-  ^he  yerso  sdrucciolo,  which  ends  with  two 
IS  freqaentiy  substituted  for  X,  which  has  the   ^^^^     ^^^^^  ^^  ^*  ^^^  .^^^ 

same  soond.  j  *' 

Z.  X.  a.     This  abbreyiation  is  generally  sup- .'  ^"^  <»*<*»»  e  di  tua  gloria  imxn6m6r6. 

posed  to  represent  the  initial  letters  of  the  ,  This  also  is  rarely  used  in  serious  writing ;  but 
words  JeauM  Hominum  Salvator.  More  pro- ,  its  occasional  employment  adds  a  peculiar  grace 
bably  Uiey  are  the  first  three  letters  of  the  ,  to  lighter  poetry,  in  English,  according  to  the 
Greek  name  11001%  Je9U8.  \  genius  of  the  language,  the  decasyllabic  line  is 

laoelms*    [Baxxtkits  ;  Dionysus.]  ,  most  common ;  the  hendecasyllabic  occasional, 

SMBbtes  (dr.  ta^ifios).  A  species  of  yerse :  and  more  firequent  in  blank  yerse  than  in 
used  by  the  Greek  and  Latin  poets,  and  espe-  rhymes,  in  consequence  of  the  comparatiye 
ciaUy  1^  the  Greek  tragic  poets.  The  deriya^  |  rarity  of  trochaic  rhymes.  The  German  lan- 
tion  of  ^e  word  has  not  been  ascertained,  guage  is  rich  both  in  iambic  and  trochaic  ter- 
The  iambics  of  the  Chreek  tragic  poets  consisted  minations:  consequently  the  decasyllabic  and 
of  three  entire  metres  or  six  feet,  and  were  hendecasyllabic  are  more  indiscriminately  em- 
thenoe  styled  the  tragic  trimeter  acatalectic.  i  ployed  than  in  either  English  or  Italian ;  and 
They  were  composed  originally,  as  their  name  it  is  not  uncommon  to  use  the  elegant  yariety 
implies,  of  a  succession  of  iambi  (v-)  [Foot,  |  of  alternate  iambic  and  trochaic  rhymes,  like 
in  Prosody] ;  but  at  a  later  period,  yarious  other  the  French  masculine  and  feminine. 
feet  were  admitted,  of  which  the  subjoined  Zapetiis  (Gr.  *\a!wrr6s).  In  Astronomy,  one 
table  will  conyey  an  idea : —  of  the  satellites  of  Sjltubn  [which  see]. 

1.         2.         3.         4.  6.         6.  Iapbtus.     In   Greek  Mythology,   a  Titan, 

vr_       v-      w-      w—       %/-      w  brother  of  Cronos  and  Hyperion,  and  £ither  of 

www       www    "^^^      www       ^^^  PbOMBTHBUS. 

~  ^  ^                ~  w  w  Zatraleiptes  (Gr.  Iarpa\ciim)s,  from  UerpAs^ 

TT  ^^"^     •«  -u             A.\.  4.      *_-v     V          v  ^  physician^  and  A\c(^,  1  anoint),    A  phy- 

?!!^  tJ^}^  if!S  *^f  *  tribrach  may  be  ^j/J^ho  cured  diseases  by  external  rem^is 

mtrodm^dmtoidl  the  places  ex^^^  only,  as  by  friction,  inunction,  &c    There  was 

a  spondee  in  the  first,  third,  Mid  fifth  places ;  a  ^      the  Greeks  a  sect  of  latraleipt®  founded 

dactyl  in  the  flnt  and  third  places ;  and  an  ^    Prodicus 

ana»rt  in  the  tart.    IMj  foot  may  also  be  'i»tt»nMrtli«B»tiol  (Gr.  iaTootmlh,iuiTuaX\. 

j«ea«jU  other  places  of  the  Terse  e«ept  the  p^    i^„,  ^^^  explain  the  functions  of  ui 

Itfi  "^^^  general  rartnrtion.  that  in  the  ^      ^  ^  action  of  remedies,  on  mechanical 

third  and  fifth  ^  it  shonld  be  contained  in  rf/ji  j^     These  doctrines  seem  to  have  ori- 

a  proper  name,  as^t&onS,  or  m  a  preposition  ^    ^^  ^  ^  Asclepiades,  and  in  modem  times 

and  tLe  word  which  it  governs ;  but  t.-o  feet  %      p„mnlgated  ty  BoreUi  as  founded  on  the 

containiM^three  8yU«We«  maynot  foUow  each  .jomic  philoS.phy  of  Descartes, 

other,    "flie  eomic  writers  nsed  much  greater  ^  ^^a  ^  '^his  name  is  restricted  to  a 

hcense  in  the  iambic  tnmeter,   admitting  an  ^^^  „^  ^     the   (ktpra  Ibfx  of  Linnieus, 

anapsst,  even  in  common  words,  into  eveiy  £       tin%t  Boffon  and  the  French  nat»I 

rface  but  the  iMt    For  a  fall  exposition  of  ^^       j^  ^  characterised   by  having  large 

ttis  «ud  flie  other  iambic  metre,  employed  by  ^          ^^  ^  ^^tt^^^^  ^t^^^,  ,^    "^ 

the  Qt^  and  Labn  poets,  the  .«"der  may  ^^  ^^^  prominent  transverse  rid^s  or 

insult  ^rmann's^»™to  .Dcwtnna  JJfc*w« ;  ^^^^     j^  .^^^^  y^^  ^^^t^  ^^  the  iBghest 

Tf?'*:i-  i'^t"    K?  ^V^o/^rtmd^i   „„„„tain  chains  in  the  continents  of  Europe, 
Mdthe«ticle'I«nbi«Vme  inBeess  Cydo-  ^       ^^^  ^^  h      ^^  ^^^  ^    j^  ^ 

padta.    In  most  modem  European  languages,  -^qJ^qjIA 

*^^j  %  ''•  ^^  *!?  f  '  fevourito  ^  ^^       J  bj^  belonging  chiefly 

°*?\.  ^J^'    It  M  nsed  almost  entirely  ^^  ^^e  old  genera  Scolopa^t  and   2W»ya  A 

in  hghter  poet^.  as  V|r  La  Fontaine  and  si-  Li,„,^      .f^^  "^  j_  faUinJL,  is 

miUr  writers,  tie  heroic  venebdng  t^  sixth  j^^  j„  ^^  ^^^  ^^J  ^^  ^    ^^^  ^ 

foot,  or  lUexandnne ;  but  in  English,  German,  ^y^^  ^^^    j„  ^^e  Egyptian  ibU.  the  prevailing 

and  Italian,  the  former  u  the  ▼««»  of  or-  eolour  is  white,  withlong  plumM  of  a  purplbfi 

?^?^;i  'V*"?"  fompoaitiOD.  The  Ita-  ^^^  proceeding  from  the  tertiary  wing-feat W 
h»s  divide  It  into-1.  -Ae  ver«,  ««<fonfe  in   j  ^  J*^^  ^^^^^^  ^^i     ,^  „,  ^^  ^^^^^t 

whi^  the  line  is  decasyUabic,  comnshngof  five  jgy^,^  ^^  „^t   fo,  gi    „,_  ,hieh  was 

"«»»=«-8-  dStK.    (Hetod.^.  66:) 

S  ooBM  albeco  In  nave  ai  leT6.— Dante.  ZoaoinaoeflB  (Icacina,  one  of  the  genera). 

This  variety  is  yeiy  rarely  admitted  in  serious  A  natural  order  of  hypogynous  Exogens,  re- 
eompoctdaii,  and  is  ill  suited  to  the  character  of  ferred  by  Lindley  to  the  Berberal  alliance. 
the  iangiiage.  Poets  have,  however,  sometimes  They  are  related  to  Olacacea^  and  differ  from 
Mtiveiy  stt«mpted  whole  series  of  versi  ea-  that  order  in  the  calyx  not  enlarging  with  the 
an^;  as  in  th«  set  of  sonnets  of  GasU,  called  fruit;  in  the  stamens  being  alternate  with  tlM 
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petals;  in  the  OTaiy  being  normally  many-celled 
with  axile  placentation,  and  one-celled  only  by  j 
abortion ;  and  in  the  ovules  being  suspended ! 
balow  the  summit  of  the  cell.    They  are  not 
known  to  be  of  any  special  use. 

Zoaras.    In  Mythology.    [Djedai^us.] 

Zee  (Ger.  eis).  Frozen  water.  At  the  tem- 
perature of  0®  C,  or  32*^  F.,  water  in  iu  ordinary 
condition,  crystallises  into  ice,  which  if  slowly 
produced  forms  prisms  crossing  each  other  at 
angles  of  60^  and  120^ ;  the  primitire  figure 
has  not  been  ascertained,  though  it  is  probably 
zhomboidaL  The  arrangement  of  the  adcular 
prisms  in  fla|kes  of  snow  is  yery  various,  but 
in  the  same  snow  storm  the  same  forms  of 
anangement  generally  prevail  The  specific 
ffravity  of  ice  in  its  densest  form  is  about  *950. 
It  is  a  non-conductor  of  electricity,  and  becomes 
electric  by  friction.  The  expansion  of  water 
in  the  act  of  freezing  takes  place  with  irre- 
sistible force,  and  the  frequent  rupture  of  thick 
iron  and  leaden  pipes  from  this  cause  is  a  &.mi- 
liar  instance  of  this.  Exposed  to  air,  ice  loses 
considerably  by  evaporation.  In  the  act  of 
freezing,  water  parts  with  all  soluble  matter, 
ao  that  coloured  water  becomes  colourless  ice ; 
saline  solutions  become  pure  water;  and  spiri- 
tuous liquors  part  with  their  alcohol.  To  effect 
this  purification  perfectly,  the  ice  must  be 
formed  under  circumstances  which  prevent  the 
accumulation  of  blebs  and  nir-bubbles,  and 
the  entanglement  in  the  ice  of  any  of  the  un- 
frocen  or  ejected  liquor,  for  the  foreigrn  matters 
held  previously  in  solution  in  the  water  are, 
in  the  act  of  freezing,  transferred  to  the  por- 
tion which  remains  unfrozen.  If  the  whole 
of  the  water  becomes  a  mass  of  porous  ice,  the 
impurities  are  retained  in  the  pores ;  but  if  the 
freezing  takes  place  slowly  and  regularly,  time 
is  given  for  the  escape  of  the  impurities,  and 
thus  the  brilliant  and  perfectly  transparent 
and  dense  masses  of  ice  which  we  find  in  the 
Norway  ice^  as  imported  into  this  country,  yield, 
when  thawed,  water  almost  equal  in  purity  to 
that  which  has  been  distilled,  and  nearly  free 
from  air. 

A  remarkable  property  possessed  by  ice  is 
that  of  riffeJatioHy  first  noticed  by  Professor 
Faraday.  If  two  pieces  of  melting  ice  bo 
placed  together  in  a  warm  room,  the  film  of 
water  between  them  soon  freezes  and  cements 
the  two  masses  together,  and  this  effect  also 
takes  place  beneath  the  surface  of  warm  water. 
It  is  tnuB  that  the  broken  masses  of  ice  form- 
ing the  ice  cascade  of  a  glacier,  become  again  a 
solid  and  unbroken  mass  after  the  cascade  is 
])a.«se<.l.     [Glacier;  Stram-madb  Ice.] 

Zee  Cawea*    [Glaci^rbs.] 

Zee  Zalan<to»    [Icbbbbo.] 

Zee  Plant.  The  garden  name  of  Mesem- 
bryanthemum  ctysUUlinum,  whose  leaves  are 
covered  with  crystalline  warts  which  look  like 
fragments  of  ice. 

Zoe  Spar*  A  mineralogical  s^noujrm  for 
the  Glassy  Felspar  which  is  found  in  Vesuvian 
lavas.  The  name,  which  has  reference  to  the 
rssemblanoe  of  ^e  mineral  to  ice,  is  also 
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applied  to  pellucid  varieties  of  other  kinds  oi 
Pelspar. 

Zoe  Trade.  The  progress  of  civilisation 
has  rendered  the  means  of  procuring  coolness 
in  summer  almost  as  indispensable  as  the 
generation  of  warmth  in  winter,  and  ice  is  now 
laigely  used  for  keeping  small  chambers  called 
ice-safes  at  a  low  temperature,  favourable  tor 
the  preservation  of  provisions,  whilst  no  incon- 
siderable quantity  is  directly  applied  to  the 
cooling  of  wines  and  other  beverages. 

Prior  to  1844,  the  consumption  and  use  of 
foreign  ice  in  England  were  very  insignificant, 
but  in  that  year  the  Wenham  Lake  Ice  Company 
established  their  business  in  London,  for  the 
supply  of  pure  ice  only.  This  they  procured 
from  a  lake  about  uighieen  miles  from  i3oston ; 
but  in  consequence  of  the  high  freight,  and 
the  great  waste  attending  its  importation  and 
storage,  the  speculation  proved  a  failure. 
The  company  then  turned  their  attention  to 
Norway,  from  which  ice  of  equal  thickness 
and  compactness  could  be  obtained  at  less 
cost ;  the  only  difficulty  being  that  of  obtain- 
ing it  of  equal  purity.  The  fjords  of  Nor- 
way yield  ice  of  considerable  thickness,  in 
unlimited  quantities,  and  of  easy  access  for 
shipment ;  but  such  ice  was  found  to  be  too 
impure  for  table  use.  The  ice  of  many  of  the 
Scandinavian  lakes,  although  very  transparent, 
also  proved,  when  analysed,  very  unsuitable, 
owing  to  the  presence  of  much  organic  matter, 
which  is  liable  to  putrefaction  after  the  melting 
of  the  ice.  The  lake  ultimately  selected  by  the 
company  is  remarkable  for  the  purity  of  its 
water,  which  is  attributable  to  the  feict  of  its 
being  supplied  by  springs  only,  and  not  by 
mountain  torrents  bringing  down  with  them 
decomposing  vegetable  matter  in  large  quantity. 
This  lake,  from  which  the  company  have  pro- 
cured their  celebrated  ice  for  many  years  past, 
lies  a  few  miles  from  Drobak  in  the  Christiania 
Fjord,  and  being  their  property  has  been  named 
and  registered  die  Wenham  Lake. 

As  soon  as  it  became  known  that  ice  of  great 
thickness  could  be  obtnined  cheaply  from  the 
fjords  and  lakes  adjoining  the  coast  of  Nor- 
way, fishermen  began  to  use  it  in  preference 
to  English  ice  for  packing  and  preserving  their 
fish,  thus  creating  an  extensive  demand  for  the 
inferior  kind  of  block  ioe,  the  importation  of 
which  during  the  year  1864  exceeded  30,000 
tons,  brought  chiefly  to  London,  Hull,  Grinisbyi 
and  Liverpool. 

Zceberff  (Ger.  eis,  and  berg;  a  mountain)^ 
A  i)ortion  of  a  glacier  broken  away  from  some 
tract  of  land  and  floating  in  the  sea.  An  ice- 
berg is  a  true  floating  island,  containing  often 
an  enormous  quantity  of  stones,  gravel,  and  mud, 
slowly  accumulated,  as  the  glacier  is  gradually 
pushed  into  the  sea,  until  the  smaller  specific 
gravity  of  ioe  than  water  has  made  the  mass 
m  the  sea  so  much  lighter  than  the  same  volume 
of  sea-water  as  to  overcome  the  cohesion  of 
the  whole  and  cause  a  fracture.  Masses  of  ioo 
thus  broken  and  floated  oflT  vary  very  much  in 
dimensioni^  amounting  sometimes  to  islandi 
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measuring  seyeral  miles  in  circumference,  very 
high  and  of  enormous  depth. 

Icebergs  floating  away  from  the  land  near  the 
Arctic  and  Antarctic  circles  are  conveyed  by 
marine  currents  towards  the  equator,  and  often 
pass  far  into  the  temperate  eone  in  both  the 
northern  and  southern  hemispheres.  They  have 
even  been  known  to  cross  the  Gulf  Stream  to  the 
Azores,  their  depth  being  so  much  greater  than 
that  of  t^e  warm  water  crossing  the  Atlantic  an 
to  reach  counter-currents,  carrying  them  at 
right  angles  to  that  stream.  From  the  aouth 
pole  they  have  reached  the  Cape  of  Good  Hope. 
So  great  is  the  multitude  of  icebergs,  that 
Dr.  Sooresby,  when  narigating  the  polar  seas 
in  search  of  whales,  counted  500  drifting 
along  in  latitudes  69^  and  70<^  N.  Some  of 
them  rose  above  the  surface  to  the  height  of 
100  to  200  feet,  and  measured  from  a  few  yards 
to  a  mile  in  circumference.  (  Voyage  in  1822, 
p.  233.)  Many  were  loaded  with  beds  of  earth 
and  rodLS,  of  such  thickness  that  the  weight  was 
coniectured  to  be  from  60,000  to  100,000  tons  : 
and  on  closer  examination  the  mass  was  found 
to  be  composed,  amon^  other  substances,  of 
granite,  gneiss,  mica-schist,  clay-slate,  granular 
felspar,  and  greenstone.  Some  idea  may  be 
formed  of  the  immense  depth  to  which  icebergs 
descend,  from  the  fact  that  the  mass  of  ice  be- 
low the  level  of  the  water  is  about  eight  times 
greater  than  that  above.  Icebergs  differ  from  ice 
floes.  The  former  are  made  up  of  ice  collected 
in  large  masses  on  land  and  pushed  into  the  sea 
till  their  bulk  is  very  considerable.  Ice  floes  are 
masses  made  up  of  flat  ice,  packed  and  heaped 
by  driving  winds  and  storms  and  opposing  cur- 
rents, and  froKen  together:  in  this  way  very 
large  islands  of  ioe  accumulate ;  but  they  are  not 
deep,  and  cannot  therefore  be  floated  so  &r,  nor 
are  ihjpj  loaded  with  mud  and  stones. 

loelABd  Moss.  The  Cetraria  islandica, 
a  common  lichen  in  the  mountainous  districts 
of  Europe.  It  contains  a  bitter  principle,  and 
a  oonsiaerable  quantity  of  starchy  matter ;  it 
is  tonic  and  nutritive,  and  is  often  prescribed 
in  disorders  of  debility,  and  in  pulmonary  con- 
sumption. 

loelaad  Spar.  A  transparent  rhomboidal 
variety  of  Calcspar,  or  carbonate  of  lime,  found 
m  Iceland.  This  form  of  crystallised  carbonate 
of  lime  i8  particularly  valuable  for  e^)eriments 
on  the  double  refraction  and  polarisation  of 
light    [Calcibeous  Spab.] 

J6h,  lUen  (Ger.  /  serve).  The  motto  of 
the  prince  of  Wales,  adopted  originally  b^ 
Edward  the  Black  Prince  in  proof  of  his 
subjection  to  his  father  Edward  III.;  it  has 
been  continued  without  interruption  down  to 
the  present  time. 

XoliaoiiinoB  (Gr.  Ixyc^/iwy,  literally  the 
tracker).  A  name  applied  in  Zoolorjr,  in  a 
double  sense,  to  a  Viverrine  genus  of  quadrupeds, 
and  to  a  family  of  Pupivorous  Hymenoptera. 
As  reffards  the  Mammalia,  the  name  is  changed 
by  niiger  for  Hxbfbstbs  [which  see],  and  tnis 
term  has  bfen  gpuerally  adopted  by  English 
nokffista.    The  ichneunion  of  the  NUe  {Her- 
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pcates  Pharaonit)  was  one  of  the  sacred  animals 
of  the  ancient  £^ptians  ;  and  although  many 
fabulous  feats  were  narrated  of  it  as  the  enemy 
of  the  crocodile,  there  is  no  doubt  but  that  the 
instinct  which  impels  it  to  search  for  the  eges 
of  the  crocodile  as  an  article  of  food  tends 
materially  to  diminish  the  number  of  that 
destructive  reptile.  The  ichneumon  preys, 
however,  on  the  eggs  and  young  of  various 
species  of  animals.  Mr.  Bennett  relates  that 
on  one  occasion  a  grey  ichneumon  (Herpettes 
griseus)  killed  no  fewer  than  twelve  full-grown 
rats,  which  were  let  loose  to  it  in  a  room  six- 
teen feet  square,  in  less  than  a  minute  and  a 
half     [PupivoBA.] 

Xohnoinniplij  (Gr.  Ixi^ayoa^ia,  from  Ix*^^ 
a  mark  or  trace).  In  Architecture,  the  re- 
presentation of  the  ground  plot  of  a  building. 
In  Perspective,  it  is  the  representation  of  the 
building,  intersected  by  a  Horizontal  plane  at 
its  base  or  ground  floor. 

Zolior  (Gr.  Ix^p)-  A  thin  watery  discharge. 
By  the  Greeks  this  name  was  applied  to  tne 
divine  fluid  that  issued  from  the  wounds  of  the 
gods. 

Xoborology  Ox^Pt  i^nd  \Ayos),  The  ana- 
tomy of  the  lymphatic  and  secreting  systems. 

ZebtlUdiii.  An  albuminoid  substance  con- 
tained in  the  roe  of  certain  fishes. 

Zobtbyooolla  (Gr.  ^x^*^'*  ^  fi^^t  ^^^ 
K6\\a,  glue).    [Isinglass.] 

ZolittajodoiTilltea  (Ghr.  ^x^>^^  fi^^f  ^^P^f 
spear ;  and  A(9of ,  stone).  The  petriiSed  spines 
of  placoid  fishes,  of  which  they  are  often  the 
sole  eridences,  especially  in  the  Upper  Silurian 
and  Devonian  strata. 

Zobtbyollta  (Gr.  /x^s,  and  xlBot).  A 
name  sometimes  given  to  the  fossil  remains 
of  fishes,  without  regard  to  their  geological 
position.  Ichthyolitvs  have  been  found  in 
rocks  of  hU  ages  from  the  Silurian  to  the 
newest  tertiary. 

Zobtbyology  (Gr.  Ix^h  And  K^os).  The 
science  which  treats  of  the  nature,  uses,  and 
classification  of  fishes. 

Fishes  are  those  oviparous  vertebrate  animals 
which  have  a  heart  consisting  of  one  auricle 
and  one  ventricle,  which  breathe  water,  and 
have  the  nasal  cavity  communicating  wi^  the 
external  surface  only.  In  a  few  species  an  air- 
bladder  is  present^  and  so  organised  as  to  act 
the  part  of  a  lung ;  but  the  principal,  if  not  ex- 
clusive, organ  of  respiration  consists,  throughout 
the  whole  class,  of  branchiso  or  gills.  The  gills 
are  commonly  composed  of  rows  of  slender  flat- 
tened processes  suspended  by  arches,  attached  in 
general  to  the  hyoid  bone,  and  covered  with  a 
membrane  or  tissue  of  innumerable  minute  and 
close-set  blood-vessels.  The  water  which  the 
flsh  takes  in  by  the  mouth,  instead  of  being 
swallowed,  passes  through  the  interspaces  ^ 
the  gills,  and  escapes  by  the  flssures  on  each 
side  of  the  head,  called  gill-apertures.  The 
air  contained  in  the  water  acts  upon  the  blood, 
which  is  minutely  subdivided  in  the  branchial 
vessels ;  and  the  bilocular  heart  serves  exdn- 
sively  to  propel  the  whole  of  the  venous  blood 
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to  the  branchial  arteries^  and  Ib  thus  analogoos 
m  function  to  the  polmonary  auricle  and  ven- 
tricle of  the  warm-blooded  daases.  The  blood, 
having  been  decarbonised  in  the  gills,  is  col- 
lected into  the  dorsal  arterial  trunk  or  aorta, 
and  is  propelled,  \nthout  the  influence  of  a 
systemic  heart,  to  all  parts  of  the  body ;  vhence 
it  is  again  returned  by  the  veins  to  the  branchial 
anricle  and  ventricle. 

The  whole  structure  of  a  fish  is  as  evidently 
adapted  for  swimming  as  that  of  a  bird  for 
flight  Being  suspended  in  a  fluid  of  nearly  the 
same  specific  sravi^  as  itself^  it  has  no  need  of 
widely-expanded  wings  for  its  support.  Many 
species,  moreover,  have  the  air-bladder  so  or- 
ganised and  developed  as,  by  its  contractions 
and  dilatations,  to  vary  the  specific  gravity  of 
the  fish,  and  aid  in  its  ascent  to  the  surface,  or 
descent  into  the  depths  of  the  water.  Ordinary 
progression  is  effected  by  the  motions  of  the 
tail,  which,  by  the  action  of  powerful  muscles, 
displaces  the  water  alternately  to  the  right  and 
left;  the  gills,  also,  in  expelling  the  water 
ba^^kwards,  may  contribute,  by  the  reaction  of 
the  current,  to  propel  the  fish  forward.  The 
ordinary  extremities,  therefore,  being  of  little 
use,  are  reduced  to  a  low  or  rudimental  condi- 
tion ;  they  are  chiefly  remarkable  for  the  number 
of  parts  corresponding  to  the  digital  phalanges 
of  the  higher  classes,  and  which,  from  their 
disposition,  are  called  rays.  The  pieces  ana- 
logous to  the  bones  of  the  arms  and  legs  are 
extremely  shortened,  and  often  quite  concealed ; 
the  membrane  supported  by  the  diverging  rays 
rudely  represents  the  hands  and  feet.  The 
members  thus  constructed  are  called  yfn^;  those 
which  answer  to  the  antmor  extremities  are 
called  the  'pectoral  fins ;  those  which  answer  to 
the  posterior  extremities  are  the  ventral  fins. 
Other  rays  attached  to  peculiar  bones  above  or 
between  the  extremities  of  the  spinous  processes 
support,  the  vertical  fins,  which  are  mesial  and 
single,  either  above  the  back,  beneath  the  tail, 
or  at  the  extremity  of  the  tail.  The  upper 
vertical  fin  or  fins  are  called  the  dorsal,  the 
lower  ones  the  anal,  and  the  terminal  one  the 
caudal  fin.  The  fin-rays  are  of  two  kinds. 
Some  consist  of  a  single  bony  piece,  usually 
hard  and  pointed,  sometimes  flexible  and  elastic, 
and  divided  longitudinally ;  they  are  called  bony 
or  spinous  rays :  the  others  are  composed  of  a 
vast  number  of  little  joints,  generally  branched 
at  the  extremity ;  they  are.called  soft,  jointed, 
or  branched  rays.  In  general  the  flns,  which 
are  placed  in  pairs,  and  correspond  to  the  ordi- 
nary extremities,  are  four  in  number;  but 
sometimes  there  are  but  two,  and  sometimes 
they  are  entirely  wanting.  When  both  pectoral 
and  ventral  fins  are  present,  they  may  have  the 
ordinary  relative  position;  i.e.  the  pectoral 
fins  may  be  considerably  in  advance  of  the 
ventrals-—8uch  fishes  are  said  to  be  abdominal-, 
or  the  ventrals  may  be  placed  below,  or  on  the 
flame  or  nearly  the  same  transverse  line  as  the 
pectorals — such  fishes  are  termed  thoracic ;  or 
the  ventrals  may  be  situated  in  advance  of  the 
pectorals,  under  the  throat  of  the  fish — ^when 
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the  species  are  called  jugular  fishes.  The 
vertebrae  of  fishes,  when  completely  ossified, 
are  united,  with  very  few  exceptions,  by  opposite 
concave  surfaces.  Most  fishes  have  the  body 
covered  with  scales.  They  are  destitute  of  organs 
of  prehension,  except  the  teeth.  The  imperiec- 
tion  of  the  organ  of  touch  is  remedied  in  some 
by  the  developement  of  soft  tentacles  or  feelers. 

The  teeth  are  very  various  as  to  their 
number,  form,  and  relative  size.  They  are 
either  anchylosed  to  the  jaw-bones,  attached  to 
ligaments,  or  implanted  in  sockets ;  when  the 
latter,  the  tooth  has  always  a  single  and  simple 
fang.  The  teeth  may  be  placed  on  the  maxil- 
lary, premaxillary,  or  lower  jaw-bones :  upon 
the  vomer  or  sphenoid  bones ;  upon  the  paladne 
or  pterygoid  bones,  the  tongue,  the  branchial 
arcnes,  or  the  phaxyngeal  plates ;  or  they  may 
be  entirely  wanting. 

Besides  the  branchial  arches,  the  hyoid  bone 
supports  on  each  side  a  number  of  rays,  which 
support  the  branchiail  or  opercular  membrane. 
This  membrane  is  also  generally  further 
strengthened  by  three  osseous  plates  called 
the  opercular,  suboperctdar,  and  interoperctUar 
bones :  the  kind  of  door  thus  formed  is  joined 
by  the  preopercular  to  the  tympanic  bone,  and 
plays  upon  the  scapular  arch. 

With  respect  to  the  subdivision  of  the  class 
of  fishes  into  orders,  Cuvier,  admitting  the 
great  difficulty  which  exists  in  defining  them  by 
fixed  and  easily  appreciable  characters,  adopted 
after  many  attempts  the  following  classification. 

He  first  divided  the  class  into  two  sub-classes : 

Sub-class  I.  Pisces  ossei,  or  fishes  properly  so 
called. 
II.  Pisces  cartUaginei,  or   Chondro- 
pterygians,  cartilaginous  fishes. 

The  first  sub-class  are  arranged  according  to 
the  modifications  of  their  organs  of  locomotion. 
All  the  osseous  fishes  which  have  the  anterior 
part  of  the  dorsal  fin,  or  the  first  dorsal  where 
there  are  two,  supported  by  bony  rays,  with  some 
bony  rays  in  the  anal  fin,  and  at  least  one  bony 
ray  in  each  of  the  ventrab,  are  collected  into 
an  order,  called  Acanthoptcrygians. 

All  those  osseous  fishes  in  which,  with  the 
exception  of  the  anterior  dorsal  and  pectoral 
rays,  all  the  rays  are  soft,  constitute  the  order 
Malacopterygians. 

The  Afalaooptery^i  are  subdivided,  according 
to  the  relative  poeioon  or  absence  of  the  ventru 
fins,  into  abdojninat,  jugular,  or  sub-brachial, 
and  apodal  fishes. 

Those  fishes  which  have  the  branchise  in  the 
form  of  tufts  constitute  the  order  of  Lopho- 
branchit. 

Those  fishes  in  which  the  maxillary  and 
palatine  arches  are  firmly  united,  or  as  it  were 
soldered  to  the  cranium,  are  called  the  IHccto^ 
gnathi. 

The   Chondropterygian    fishes  are  di^ded 
into  the  three  orders  of: — 
Stubioioans, 
SuTjLCTAxs,  and 
Gtclostomes  [which  see] 
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The  chief  modificatioxi  in  the  arrangement  of 
the  class  of  fishes  has  heen  the  consequence  of 
a  stndy  of  the  natnze  and  affinities  of  the  { 
nnmezons  extinet  foims,  and  a  comparison  of  j 
these  with  existing  speeies. 

M.  Agassis  has  pzored  that  certain  species^ ' 
which  stand  ont  as  exceptions  to  the  ordinary  i 
form  and  stmctore  of  the  dass  among  recent 
fishes,  are  the  types  of  extensive  orders  which  ■ 
peopled  the  seas  of  the  ancient  world,  and  now  i 
characterise  partieolar  strata.    This  naturalist ' 
has  likewise  observed  more  closely  than  his 
predecessors  the  relations  which  subnst  between  j 
the  external  scales  and  the  internal  structure ; ' 
and  he  accordingly  proposes  to  arrange  the  j 
class  of  fishes  according  to  the  modifications 
of  the  scaly  ooTeiing,  and  divides  them  into 
fonr    orders,    each   of  which  contains  fishes  I 
having  a  cartilaginous  skeleton :  and  in  each 
there  are  both  Acanthopteiygian  and  Mala-  | 
copteiygian,  Abdominal  and  Apodal  genera. 
These  orders  are  named  FtACOiDBS,  Ganoides, 
Ctbnoidbs^  and  Ctcloides  [which  see]. 

The  discovery  of  intermediate  forms,  between 
the  true  fishes  and  the  lower  reptUia,  e.g. 
Lepidosiren  and  JrchegosauruSj  has  induced 
Prof.  Owen  to  regard  the  groups  Pisces  and 
Keptilia  no  longer  as  separate  classes,  co- 
equal with  the  birds  and  mammalia,  but  to 
subordinate  them  as  subclasses  of  the  great 
group  H.EMATOCBTA  or  cold-blooded  verte- 
brate animals  [which  seel.  In  that  article 
is  a  list  of  the  orders  of  fishes,  with  those  of 
Reptilia. 

X«lMliyopluiglst  (  Gr.  I'xdvo^^Tot ).  A  fish- 
eater.  Some  savage  tribes  who  live  almost 
entirely  on  fish  were  called  by  the  ancients 
Ichthi/ofkagi, 

Xelittiyaylifhalfnitc  (Or.  IxBlrs,  and  h^ 
9aAf»/^,  the  eye).  A  species  of  zeolite  with  a 
peciiliar  pearly  lustre,  resembling  that  of  the 
eye  of  a  fish. 

lAUqropterTffia  (Qt.  Ix^Os,  and  irrdpv^, 
a  fin).  An  order  of  fossil  reptiles  in  which  the 
veztefaral  centra  are  ossified  and  biconcave; 
joined  by  sjrndesmosis,  not  by  suture,  to  their 
neural  arch.  Pleurapophyses  of  the  trunk  long 
and  bent,  the  anterior  ones  with  bifurcate 
heads.  Teeth  with  converging  folds  of  cement 
at  their  base,  implanted  in  a  common  alveolar 
groove,  and  confined  to  the  maxillary,  pre- 
maxillaiT,  and  premandibular  bones.  Pre- 
maxillanes  much  exceeding  the  maxillaries  in 
size ;  orbit  very  large,  a  circle  of  sclerotic  plates ; 
nostrils  near  the  orbits ;  limbs  natatory,  with 
more  than  five  mnlti-articulate  digits ;  an 
epistemmn  and  clavicles;  no  sacrum.  The 
bones  of  the  head,  as  in  Ganocephaia,  include 
the  supplementary  postorbitals  and  supra- 
temporus,  and  there  is  a  foramen  parietale, 
but  there  are  small  temporal  and  other  vacui- 
ties between  the  cranial  bones,  a  single  con- 
vex occipital  condyle,  and  one  vomer  which  is 
edentulous.  The  order,  which  ranged  from 
the  Has  to  the  chalk  (excepting  in  the 
Wealden)  indbamre,  incindes  the  genus  Jchthyo- 
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XehtliyoMiiiniJi  (Or.  Ix^f*  And  amipos, 
a  Ivpard).  A  genus  of  extinct  marine  animals, 
which  combined  the  characters  of  saurian 
reptiles  and  of  fishes  with  some  of  the  pe- 
culiarities of  the  Cetaceous  Mammalia.  &e 
vertebrss  of  the  backbone  of  the  Ichthyosauri 
resemble  those  of  fishes  in  having  their  bodies 
joined  by  oppoisite  concave  sur£^es;  but  the 
superior  arches  remain  permanently  detached, 
as  in  reptiles.  The  cranium  resembles  in 
structure  that  of  the  crocodiles,  but  is  charac- 
terised by  a  peculiarly  large  orbit,  in  which  a 
circular  series  of  osseous  sclerotic  plates,  ana- 
logous to  those  of  the  crocodile  and  birds,  but 
relatively  much  larger,  has  been  so  frequently 
found  as  to  prove  it  to  be  a  generic  structure. 
The  nostrils  are  situated,  not,  as  in  the  crocodile, 
near  the  point  of  the  snoUt,  but  close  to  the 
anterior  part  of  the  orbit. 

The  teeth  resemble  in  structure  those  of  the 
crocodiles ;  but  are  lodged,  as  in  some  of  thp 
Lacertine  Sauria,  in  a  groove,  and  not  in 
distinct  sockets.  The  locomotive  extremities 
are  similar  in  construction  to  the  paddles  of 
the  whale ;  but  they  are  four  instead  of  two  in 
number,  and  the  anterior  paddles  are  connected 
by  a  broad  ooracoid,  a  complete  clavicle,  and  a 
supplementary  coracoid  bone  to  a  strong  ster- 
num; the  flattened  phalangeal  bones  supporting 
the  fin  are  polygonal,  and  are  relatively  shorter 
and  more  numerous  than  in  the  whale  tribe. 
The  hind  paddles  are  smaller  than  the  fore, 
and  are  attached  to  a  pelvis  similar  to  that 
of  the  crocodile.  Small  supplemental  bones 
are  wedged  into  the  lower  part  of  the  joint  of 
the  atlas  and  occijput,  and  a  few  of  the  suc- 
ceeding vertebral  joints;  and  the  tail  often 
presents  a  fracture  at  a  particular  point,  whence 
the  existence  of  a  caudal  fin  has  been  inferred. 
From  the  form  and  position  of  masses  of  crushed 
and  apparently  half-digested  fish  bones  and 
scales  in  the  abdominal  cavity  of  the  ichthyo- 
saurus, it  is  concluded  that  they  preyed  chiefiy 
on  fish;  that  they  had  a  simple  and  capacious 
stomach,  and  an  intestine  provided  with  a 
spiral  valve.  The  geological  range  of  the  ich- 
thyosaurus, according  to  Dr.  Buckland,  began 
with  the  muschelkalk  and  extended  through 
the  whole  of  the  oolitic  period  into  the  creta- 
ceous formation.  The  most  recent  stratum 
in  which  any  remains  of  this  genus  have  yet 
been  found  is  the  chalk  marl  at  Dover.  The 
chief  British  depository  of  the  bones  of  the 
Ichthyosauri  occurs  in  the  lias  at  Lyme  Begis 
in  Dorsetshire. 

Zobtbyosla  (Or.  2x^')<  ^  roughness  and 
thickening  of  the  skin,  portions  of  which  become 
hard  and  scaly,  and  occasionally  corneous,  with 
a  tendency  to  excrescences.  Friction,  warm 
baths,  and  occasionally  stimulating  ointments^ 
have  been  of  service  in  mitigating  the  progress 
of  this  disease ;  but  it  seldom  yields  permanently 
to  any  plan  of  treatment. 

Xehfliys  (Or.  Ix^^,  a  fish).  A  word  found 
on  many  setds,  rings,  urns,  tombstones,  &c., 
belonging  to  the  early  times  of  Christianity,  and 
suppcwed  to  have  a  mystical  meaning,  from  each 
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eharacter  forming  an  initial  letter  of  the  words 
*li|0-out  XptffrSs,  9fov  T/Js,  Xot-Hip ;  L  e.  Jesus 
Christ,  the  Son  of  God,  the  SMxiour. 

Zdoa  (the  name  in  Guiana).  A  te>pical 
genus  of  Amyridacea,  consisting  of  large  trees 
abounding  in  balsamic  or  resinous  juice.  The 
balsam  obtained  from  many  of  the  species  is 
odoriferous,  and  is  used  as  a  perfume  in  South 
America.  These  balsams  remain  fluid  for  a 
considerable  time,  but  ultimately  harden,  when 
they  are  used  as  incense.  /.  heterophyUa  jrields 
Balsam  of  Acouchi,  employed  as  a  vulnerary ; 
while  that  of  /.  heptaphytla  is  used  as  a  remedy 
for  dysentery,  &c.  The  wood  of  /.  aitissima  is 
preferred  by  the  Indians  for  making  canoes, 
and  is  called  Cedarwood  from  its  fragrance.  It 
grows  in  the  forests  of  Guiana  to  the  height 
of  one  hundred  feet  or  more. 

Zconoclasts  (Gt.  clingy,  an  imager  and 
K\du,  I  break).  laterally,  breakers  of  images ; 
a  title  applied  to  two  of  the  Byzantine  empe- 
rors, Leo  the  Isaurian  and  his  son  Ck>nstantine 
Capronymus,  who  during  their  reigns,  which 
extended  from  726  to  796,  perserer^  in  over- 
throwing the  images  in  the  Christian  churches, 
and  in  extirpating  their  worship.  The  838 
bishops,  also,  who  attended  a  council  at  Con- 
stantinople in  the  reign  of  the  latter  prince, 
and  declared  themselves  in  favour  of  his  views, 
were  stigmatised  by  the  orthodox  party  under 
the  same  name.  In  the  year  787,  however,  a 
general  council  was  assembled  at'  Nicsea  by  the 
empress  Irene,  who  inclined  towards  the  old 
superstition,  and  the  images  were  on  this 
occasion  restored  to  their  former  honours. 
This  council,  the  second  of  Nice,  is  the  last 
respecting  which  the  Ghreek  and  Latin  cburohes 
coincide ;  the  practice,  however,  of  the  Ghreek 
church  makes  a  distinction  between  the  use  of 
pictures,  which  it  allows,  and  graven  images, 
which  it  studiously  rejects.  (Mosheim,  &cl. 
Hist. ;  Schlosser*s  .History  of  the  Iconoclast 
Emperors,  Frankfort  1812 ;  Stanley's  Lectures 
on  the  Eastern  Church ;  Milman,  Latin  Chris- 
tianity, book  iv.  chap.  viL) 

Zoonograplij'  (Or.  tUomrypa^la).  A  term 
invented  to  designate  literary  works  devoted  to 
the  description  of  monuments  of  art ;  and«  in  a 
more  restricted  meaning,  of  portraits.  Among 
works  on  this  subject,  Didron's  Iconographie 
Chritienne  may  be  specially  mentioned.  Icono- 
logy  is  the  explanation  of  emblematic  and  alle- 
gorical representations. 

ZoosAli64roii  (Gr.  •lKo<rAf9pot).  A  solid 
figure  bounded  by  twenty  planes.  One  of  the 
five  Platonic  bodies  or  regular  polyhedra  is  an 
ioosahedron.  It  has  twenty  equal  faces,  each  of 
which  is  an  equilateral  triangle ;  it  has  thirty 
edges,  and  twelve  solid  angles,  each  formed  by 
the  meeting  of  five  plane  angles.  The  total 
surface  of  a  regular  icoeahedron  is  8'6602540 
times  the  square  on  one  of  its  edges,  and  its 
volume  is  2*1816961  times  that  of  the  cube  on 
one  of  its  edges. 

Zoosandroufl  (Gr.  c&oo'i,  twenty,  and 
Mip).  Literally,  any  flower  having  twenty 
ftamens  or  therwbouts ;  but  it  is  usually  oon- 
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I  fined  to  those  flowers  in  which  these  stamens 
are  inserted  into  the  calyx. 

lotenis  (Gr.  Urtpos).  The  jaundice :  so 
called  fix>m  its  resemblance  to  a  bird  of  yellow 
colour,  so  named,  but  now  unknown. 

Zetides  (Gr.  ticrir,  a  weasel).  A  genus  of 
nocturnal  carnivorous  Mammals,  intermediate 
between  the  Plantigrade  and  Viverrine  Digiti- 
grade  tribes,  having  the  plantigrade  walk  of 
the  racoons  and  coatis,  and  the  lender  conical 
snout  of  the  civets  and  other  Viverridm.  The 
dental  formula  of  the  genus  ii 
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The  teeth  resemble  those  of  the  Paradoxurus, 
but  aro  thicker  and  more  tuberoulous;  and 
thus  contribute,  with  the  plantigrade  structure 
of  the  foot^  to  indicate  the  affinity  ofthelctieUs 
to  the  plantigrade  Fera.  Three  species  are 
recorded;  they  are  all  natives  of  Southern 
Asia,  and  are  called  Benturongs.  The  common 
Indian  species  (/.  alb\frons)  is  of  the  size  of 
a  domestic  cat;  but  its  body  is  longer  and 
heavier,  its  legs  shorter,  and  its  gait  lower  and 
more  crouching.  The  tail  is  extremely  thick 
at  its  commencement^  and  gradually  tapers  to 
the  extremity,  where  it  curves  upwards.  The 
pupil  of  the  eye  contracts  during  daylight  into 
a  vertical  fissure.  A  Benturong,  which  was 
kept  in  captivity  many  years,  was  fed  on  a 
mixed  diet  of  animal  and  vegetable  substances ; 
and  they  most  probably  subsist  on  similar  food 
in  a  state  of  nature. 

Zdea  (Gr.  iZUC).  Literally,  the  image  or 
resemblance  of  any  object  conceived  by  the 
mind  There  is  no  word  in  any  language  the 
definition  of  which,  from  the  obscurity  of  meta- 
physical writers,  is  attended  with  such  difficulty 
as  the  term  iden ;  and  the  difficulty  is  enhanced 
when  we  consider  the  vagueness  with  which  its 
equivalents  are  expressed  in  different  languages. 
Like  many  other  terms  of  mental  philosophy, 
the  word  idea  is  derived  from  the  sense  of  sight, 
and  in  its  most  extended  acceptation  is  em- 
ployed to  indicate  '  every  representation  of  out- 
ward objects  through  the  senses,  and  whatever 
is  the  object  of  thought.'  (Dugald  Stewart's 
Phil.  Essays,  Appendix  il ;  Kant's  Critik  der 
reinen  Vemu^ft ;  Bitterns  Geschkhte  der  Phi- 
losophic; Reid  On  the  Human  Mind;  J.  S. 
Mill,  Examination  of  Bir  W.  Hamilton^ s  Phi- 
losophy.) 

Zdoal  (Gr.  \J^4a).  In  Painting  and  Sculpture, 
the  ideal  is  an  image  formed  in  the  mind,  as  the 
result  of  knowledge  and  experience,  and  based 
on  the  material  or  natural  image.  The  beau 
ideal  is  an  ideal  beauty  composed  of  a  selection 
of  beautiful  parts,  and  put  mto  harmony  with 
each  other  by  the  skill  of  the  artist  There  can 
be  no  definite  canon  as  to  what  constitutes  the 
beau  ideal,  as  each  artist,  according  to  his  taste, 
skill,  or  experience,  will  imagine  a  different 
standard;  thus  the  ideal  of  one  school  differs 
from  the  ideal  of  another,  as  much  as  complexion 
and  temperament  differ  in  the  various  races. 
Most  great  painters  and  sculptors  have  esta- 
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Ulshed  their  own  ideal,  and  this  has  been  de- 
liffhtfiil  to  others  in  proportion  to  the  extent 
of  the  powers  of  the  artist  Ghiido  paint-ed 
Madonnas  and  Magdalens  firom  the  head  of  his 
colonr-grinder,  his  model  constituting  merely 
the  basis  of  his  ideaL  Raphael,  in  a  letter  to 
Count  Castiglione,  Terv  clearly  states  his  re- 
course to  an  ideal  standard  in  painting  his  Ma- 
donnas; he  says,  '  To  paint  a  beautiful  woman,  I 
must  see  several ;  but  as  there  are  few  beauUM 
women,  I  have  recourse  to  a  certain  ideal  in 
my  mind.  Whether  this  be  beneficial  to  art,  I 
know  not;  but  I  strive  to  form  such  an  ideal 
in  my  mind.' 

Zeuzis  adopted  the  same  principle,  when 
employed  by  the  citizens  of  Croton  to  paint  a 
figure  of  Hden :  he  obtained  five  of  the  most 
beautiful  virgins  of  the  city  as  his  models,  and 
from  each  adopted  what  according  to  his  ideal 
was  most  beautiful,  and  thus  produced  his 
famous  picture.  fWomum,  Epochs  ofPainiin^f 
1864,  pp.  37-329.) 

X^eallsm.  A  term  applied  to  several 
metaphysical  systems,  vaiying  in  its  si^ifica- 
tion  according  to  the  meaning  attached  m  each 
particular  scheme  to  the  word  i^a ;  from  which 
it  is  derived.  In  England  the  best  known 
system  of  idealism  is  that  of  Berkeley.  In 
reference  to  this  philosopher's  doctrines,  the 
word  is  used  in  its  empirical  sense  for  the  object  of 
consciousness  in  sensation.  [Perception.]  In 
its  Platonic  or  transcendental  sense,  the  term 
idealism  has  been  applied  to  the  doctrines  of 
Kant  and  Schelling;  neither  of  whom  is  an 
idealist  in  the  way  in  which  Berkeley  may  be 
so  called.  The  sj'stem  of  Berkeley  may  be 
thus  expressed :  The  qualities  of  supposed 
objects  cannot  be  perceived  distinct  from  the 
mind  that  perceives  them  ;  and  these  qualities, 
it  will  be  allowed,  are  all  that  we  can  know  of 
such  objects.  If^  therefore,  there  were  external 
bodies,  it  is  impossible  we  should  ever  know  it ; 
and  if  there  were  not,  we  should  have  exactly 
the  same  reason  for  believing  there  were  as  we 
have  now.  All,  therefore,  which  really  exists 
is  spirit,  or  the  thinking  principle — ourselves, 
our  fellow  men,  and  Grod.  What  we  call  ideas 
are  presented  to  us  by  God  in  a  certain  order  of 
succession,  which  order  of  successive  presen- 
tation is  what  we  mean  by  the  laws  of  nature. 

Zdaattcrapliy  (a  word  made  up  from  Lat. 
idem,  the  same,  ana  Gr.  ypd^^  I  write).  A 
name  given  bv  the  Dutch  periodicals  in  1826 
to  an  application  of  the  art  of  lithography,  by 
which  a  reprint  of  common  letterpress  printing 
is  obtained  in  a  short  time,  according  to  the 
mventor  in  two  hours  after  the  arrival  of  the 
maiL     [Ajvastatic  PrbttikoJ^ 

Zdeatltyy  Personal,  llie  sameness  of 
the  conscious  subject,  /,  throughout  all  the 
various  states  of  wiiich  it  is  the  subject.  The 
question.  Wherein  consists  our  identity,  and 
vhat  is  its  evidence  ?  has  been  a  source  of  mani- 
fold controversy  to  modem  metaphysicians.  By 
phflosophers  of  the  materialist  school  the  doc* 
tBDe  has  beeo  ejected,  as  incompatible  with 
diihr  and  obvious  experience.    But  indepen- 
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dently  of  any  hypothesis  respecting  the  nature 
of  the  soul  in  itself,  it  has  been  argued,  that  as 
all  our  knowledge  of  a  substance  is  derived  from 
the  qualities  or  phenomena  which  it  presents 
to  our  senses,  and  that  all  we  can  mean  by  a 
substance  being  the  same  with  itself  is  that  it 
possesses  the  same  qualities  which  it  previously 
did  (for  if  not,  the  substance  is  changed),  so 
all  we  can  know  of  the  substance  mind  in 
particular  is  derived  from  observation  of  the 
changes  which  it  undergoes.  But  we  find  that 
what  we  conceive  to  be  the  same  individual 
does,  at  different  periods,  aissume  under  the 
same  circumstances  widely  varying  appearances. 
A  man  will  laugh  at  what  when  he  was  a 
child  would  have  excited  his  anger  or  jealousy. 
This  reasoning  contains  an  evident  fallacy. 
It  does,  in  fact,  like  all  other  reasoning  of  the 
same  kind,  imply  that  veiy  doctrine  which  it 
means  to  refute.  Consciousness,  it  is  asserted, 
is  the  joint  effect  of  two  substances  acting  one 
on  the  other.  How,  then,  can  we  affirm  that 
one  of  these  substances  is  changed,  unless  by 
assuming  that  the  other  remains  the  same? 
How  can  we  show  that  the  phenomenon  laugh- 
ter in  the  man  is  different  from  the  phenomenon 
jealousy  or  anger  in  the  boy,  unless  we  admit 
that  we  who  observe  these  phenomena — ^L  e.  by 
the  premisses,  on  whom  these  phenomena  pro- 
duce a  given  effect — remain  tne  same  as  we 
were  when  we  were  affected  previously  in  a 
different  manner.  A  lump  of  sugar,  as  wo 
take  it  to  be,  no  longer  melts  in  what  we  take 
to  be  water.  Assuming  that  the  water  remains 
water,  we  may  fairly  infer  that  the  lump  in 
question  is  not  sugar,  or  vice  versA ;  not  so  if 
we  profess  ourselves  equally  ignorant  of  the 
identity  of  both  substances.  This  argument, 
it  will  be  seen,  applies  equally  to  the  materialist 
and  non-materiaiist.  Such  may  be  said  to  be 
the  negative  evidence  of  our  identity.  Its  posi- 
tive evidence  rests  on  the  necessity  and  uni- 
versality of  its  belief,  as  implied  in  every  act 
of  memory.  To  remember  is  to  refer  a  past 
state  of  consciousness  to  the  same  subject 
which  now  at  the  present  moment  recalls  it. 
(Bishop  Butler's  Treatise  on  Personal  Identity  \ 
Brown's  Phil,  of  Human  Mind,  Lect  12,  13, 
14,  &c.  d:c.) 

Zdontitj',  System  otm  In  Philosophy 
(otherwise  called  Identism),  a  name  which  nas 
been  given  to  the  metaphysical  theory  of  the 
Gkrman  writer  Schelling.  It  rests  on  the 
principle  that  the  two  elements  of  thought; 
the  objects  respectively  of  understanding  and 
reason,  called  oy  the  various  terms  of  matter 
and  spirit,  objective  and  subjective,  real  and 
ideal.  Sec,  are  only  relatively  opposed  to  one 
another  as  different  forms  of  the  one  absolute 
or  irtfinite;  hence  sometimes  called  the  two 
poles  of  the  absolute.  [Schblluto,  Philo- 
sophy OF.] 

Zdooffrapliio  Cliaraoters  (Gr.  lUa,  and 
ypii^).  In  Philology,  characters  used  in 
writing  which  express  figures  or  notions,  in- 
stead of  the  arbitrary  signs  of  the  alphabet. 
The  Chinese  characters  are  ideographic,    al« 
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tbongh  the  83rmbol8,  at  first  intended  to  repre- 
sent distinct  objects,  hare  become  by  use 
merely  conyentional.  The  hieroglyphical  cha- 
racters of  the  ancient  Egyptians  were  of  the 
same  description.  Ideographical  writing  is 
apposed  to  phonetic.     [Phonbtic  ;  Alpkabbt.] 

Zdeolorjr  (Ghr.  l^a,  and  X^s).  Literally, 
the  science  of  mind.  The  term  applied  by  the 
later  disciples  of  Condillac  to  the  histoiy  and 
evolutions  of  human  ideas,  considered  as  so 
many  successive  modes  of  ceitain  original  or 
tmnsformed  sensations.  The  writings  of  this 
school  are  characterised  by  an  unrivalled 
simplicity,  boldness,  and  subtlety ;  and  the 
different  phases  of  its  doctrines  are  admirably 
exhibited  in  the  physiological  researches  of 
Cabanis,  the  moral  dissertations  of  Garat  and 
Volney,  and  the  metaphysical  disquisitions  of 
Destutt  de  Tracy.  (Damiron,  Hist,  de  Phil,  en 
France,  &c.  &c.) 

Idem  (Lat.  idus\  One  of  the  three  epochs 
CT  divisions  of  tne  ancient  Roman  month. 
The  calends  were  the  first  days  of  the  diflferent 
months ;  the  ides,  days  near  the  middle  of  the 
months ;  and  the  nones,  the  ninth  day  before 
the  ides.  In  the  months  of  March,  May, 
July,  and  October,  the  ides  fell  on  the  15th ; 
in  the  other  months  on  the  13th.  The  Bomans 
used  a  veiy  peculiar  method  of  reckoning  the 
days  of  the  month.  Instead  of  employing  the 
ordinal  numbers  first,  second,  third,  &c.,  they 
distinguished  them  by  the  number  of  days 
intervening  between  any  given  day  and  tne 
next  following  of  the  three  fixed  divisions. 
For  example,  us  there  were  always  eight  days 
between  tne  nones  and  the  ides,  the  day  after 
the  nones  was  called  the  eighth  before  the 
ides,  the  next  the  seventh  before  the  ides,  the 
next  the  sixth  before  the  ides,  and  so  on.  In 
leap  years,  when  February  had  twenty-nine 
days,  the  extra  day  was  accounted  for  by  calling 
both  the  twentT-fourth  and  twenty-fifth  days 
of  that  month  the  sixth  day  before  the  calends 
of  March ;  whence  the  leap  year  received  the 
name  Bissextile  [which  see]. 

Zdiom  (Gr.  tBlwfia^  from  tSios,  peculiar). 
In  Philology,  a  mode  of  speaking  or  writing 
foreign  from  the  usages  of  universal  grammar 
or  the  general  laws  of  language,  and  restricted 
to  the  genius  of  some  individual  tongue.  Thus, 
a  sentence  or  phrase  consisting  of  words  ar- 
ranged in  a  particular  manner  may  be  a  Latin 
idiom ;  the  same,  arranged  in  a  different 
manner,  an  English  idiom,  &c.  The  use  of  a 
particular  inflexion  of  a  word  may  also  be  an 
idiom.  We  also  use  the  term  idiom  in  a 
wider  sense,  to  express  the  general  character 
of  a  language.  We  have  a  number  of  subordi- 
nate words  to  express  the  idioms  of  particular 
tongues:  thus,  a  Latin  idiom  is  a  Latiiiism, 
a  French  idiom  a  Gallicism,  &c.  The  word 
idiom  vs  also  not  uncommonlv,  but  incorrectly, 
used  in  the  same  sense  with  the  French  idiome, 
a  dialect  or  variety  of  language.  Idioiisme  is 
the  French  term  expressing  the  correct  signifi- 
eation  of  the  English  idiom. 

Zdiopathio  (Gr.  Xiios,  and  xdBos,  an  affec- 
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tMm\  A  diiease  which  does  not  depend  upon 
any  other  disease,  and  which  is  thus  opposed  to 
those  diseases  which  are  sympixmaUc, 

Zdlosynenuqr  (Gr.  IStof;  <r^,  «mM;  and 
Kplatrn^  a  temperament).  A  state  of  constitution 
peculiarly  susceptible  of  certain  agents  which 
m  general  produce  no  effect,  or  one  perfectly 
di^rent.  Thus  honey  and  coffee  act  with  some 
few  persons  as  violently  aperient ;  verv  minut« 
doses  of  antimony  are  occasionally  fbllowed  by 
powerful  emetic  effects,  and  small  quantities  of 
mercury  by  salivation,  &c. 

Zdiot  (Gr.  IJi^njf,  originally  a  private  indi- 
viduaJ).  In  contemplation  of  ikw,  one  who  has 
been  bom  totallv  deficient  in  understanding,  or 
has  lost  it  by  sickness,  so  as  to  have  no  lucid 
intervals :  lunatic,  properly  speaking,  one  who 
has  lucid  intervals.  The  care  of  idiots  and 
lunatics  is  a  branch  of  the  prerogative  of  the 
crown,  and  exercised  ordinarily  by  the  chan- 
cellor.    [Lunatic] 

Zdoorase  (Gr.  dBos,  appearance,  and  Kpatrn, 
mixture,  indicating  that  its  forms  are  a  mix- 
ture of  those  of  certain  other  minerals).  Volcanic 
Garnet.  It  is  of  various  colours,  and  is  some- 
times called  Volcanic  Chrysolite  or  Hyacinth. 
It  occurs  in  the  ejected  masses  of  Vesuvius, 
and  elsewhere.  It  is  an  alumino-silicate  of 
lime,  with  about  6  per  cent,  of  oxide  of  iron. 

Zdolf  Zdolatry  (Ghr.  c^«XoAarpc(a,  from 
^tiiaKoy,  an  image,  and  Xarptia,  service).  The 
figures  of  metal,  stone,  orwood,  by  which  pagans 
for  the  most  part  represent  their  divinities  are 
termed  idol8^  and  the  worship  paid  to  them 
idolatry.  Although  Grecian  idolatry  was  dig- 
nified by  all  the  charms  which  art  could  throw 
around  it,  it  appears  that  the  most  popular 
idols  were  rude  and  almost  formless  images ; 
traditionary  representations  of  the  divinities, 
to  many  of  which  the  vulgar  notion  attributed 
a  divine  origin,  believing  them  to  have  fallen 
from  heaven .  Such  were  the  Hermse  of  Athens ; 
the  image  of  Artemis  or  Diana  at  Ephesus, 
mentioned  in  the  Acts  of  the  Apostles;  the 
sacred  ancile,  or  shield  of  the  Homans :  which 
si>ems  to  have  commanded  more  of  the  vene- 
ration of  the  common  people  than  the  Pallas  of 
the  Parthenon  or  the  Jupiter  Olympius  of  Elis. 
(Vossius,  De  Originc  Idololatri^ ;  Graves  On 
the  Pentateuch',  Creuzer,  Symbolik  der  alien 
Voelker ;  Spence*s  Polymetis ;  Mhn.  df  VAcad, 
des  Inscr.  vol.  xxxviii.  Thirlwall,  History  oj 
Greece,  vol.  i.  ch.  vi.) 

Zdrialliie.  A  fusible  infiammable  substance, 
found  by  Dumas  in  a  mineral  from  the  quick- 
silver mines  of  Idria  in  Camiola. 

Zdryl.  A  fusible  volatile  hydrocarbon  de- 
rived from  Idria  coal  by  distillation. 

Zdyll  (Gr.  u'i^Kfuov,  the  diminutive  of  «75oy, 
form).  A  short  pastoral  poem  of  which  the 
object,  or  at  least  the  necessary  accompaniment, 
has  been  said  to  be  a  vivid  and  simple  repre- 
sentation of  ordinary  objects  in  pastoral  nature. 
Bat  in  common  usage  the  signification  of  this 
word  is  hardly  different  from  that  of  eclogue. 
The  pastoral  poems  of  Theocritus  are  termed 
IdyllSf  those  of  Virgil  Eclogues ;  but  it  would 
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I  e  difflcnH  to  assign  any  distinction  between  the 
two,  flzoept  that  which  arises  from  the  greater 
simplicity  of  hinguage  and  thought  which 
characterises  the  Ibrmer.  Many  critics,  how- 
ever, aTer  that  the  eclogue  requires  something 
of  epic  or  dramatic  action:  the  idyll  only 
pictnresque  representation,  sentiment  or  narra^ 
tiye.  [Ecijooim;  Bucouc]  In  English  poetry, 
amone  this  class  may  be  ranked,  Shenstone's 
SckoMmUtreUf  Bums'  Cottages  Saturday 
yight,  (Goldsmith's  Deserted  "^iUage^  &c.  &c. 
3fr.  Tennyson's  celebrated  volume.  The  Idylls 
of  thf  King^  is  in  truth  misnamed. 

Zrasmie  Aetd.  A  name  piivcn  by  Pelletier 
and  Oiventou  to  an  add  which  is  found  com- 
bined with  strychnia  and  igasurine  in  the  Nux 
vomicfi  and  St.  Ignatitis*s  bean. 

I|;ltte  or  Zglolta.  A  variety  of  Aragonite 
feund  at  Iglo  in  Hungary. 

X|nMtlas*s  Boan.  The  seeds  of  a  plant 
supposed  to  be  the  Stryehnos  multiftoTa,  used 
in  the  Philippine  Islands  as  a  cathartic  and 
emetic.     [Strtchkia.] 

Zgneons  Socks  (Lat.  igneus,  fiery).  The 
materials  poured  out  in  a  molten  state  from 
volcanoes  [Voixjawo],  or  thrown  out  as  ashes, 
lapillK,  or  scorie,  are  beyond  a  doubt  igneous 
rocks,  and  the  large  quantity  of  such  materials 
that  must  exist,  but  is  not  poured  forth,  in  the 
neighbourhood  of  volcanoes,  is  also  of  the 
same  nature.  Ancient  lava  exists,  and  is 
called  basalt.  But  besides  lava  and  basalt 
there  are  many  varieties  of  igneous  rock,  which 
may,  in  many  cases,  be  results  of  submarine 
eruption,  the  lighter  matter,  if  any,  erupted  at 
the  same  time  having  been  carried  away  and 
levelled  by  the  action  of  water,  and  the  point 
of  eruption  not  being  developed  into  a  volcano. 
Many  of  the  largest  eruptions  of  lava  have 
taken  place  at  the  sides  of  the  cones,  at  a  dis- 
tance from  the  hill,  whence  smoke  and  gaseous 
products  issue^ 

Igneous  rocks  are  of  all  geological  periods, 
hut  in  proportion  as  they  are  more  ancient  they 
are  the  more  likely  to  be  obscure.  Thus  in  the 
older  rocks  lava  is  no  longer  recognisable. 
Basalt  there  becomes  greenstone,  and  is  often 
BO  tsT  metamorphosed  as  to  simulate  true 
porphyry.  VoUinic  ashes  become  regularly 
stratified,  and  difficult  to  distinguish  from 
other  mechanical  rocks  of  similar  mineral 
composition. 

IgneouB  rocks  are  not  to  be  confounded  with 
hypogene  or  plutonic  rocks,  which  have  been 
also  apparently  formed  with  much  heat  andunder 
enormous  pressure,  but  which  have  not,  so  far 
as  we  can  tell,  been  directly  melted  by  heat, 
and  were  not  erupted.  The  difference  is  very 
marked,  and  can  generally  be  determined  by 
microscopic  examination  of  thin  sections.  The 
blebs  or  resides  in  the  one  are  occupied  by  air 
or  filled  by  crystalline  minerals ;  those  in  the 
other  are  filled  by  water.  The  amount  of 
piessure  under  which  the  rocks  have  been  eln- 
bonted,  induces  differences  so  important  that 
it  is  often  difficult  to  identify  similar  minerals ; 
W  in  fact  the  nature  of  the  minerals  formed 
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out  of  a  giren  proportion  of  certain  elements 
varies  veiy  greatly,  and  according  to  laws  with 
which  we  are  only  now  beginning  to  become 
acquainted. 

Strictly  and  properly  speaking,  then,  non« 
are  igneous  roclu  but  those  which  wo  know  to 
have  existed  in  their  last  state  in  a  molten 
form,  so  that  lava,  scoriae,  or  the  stony  froth 
of  lava,  and  ashes,  or  the  fine  dust  of  the  scoriae, 
can  alone  be  named  among  modem  rocks,  and 
basalt  and  greenstone  among  the  older.  The 
greenstones,  however,  although  sometimes  cer- 
tainly basaltic,  are  sometimes  of  doubtful 
origin.  Porphyries  of  the  more  familiar  kind, 
such  as  granite  and  syenite,  are  certainly  not 
igneous  in  the  proper  sense,  nor  are  the  con- 
tents of  veins  in  these  rocks.  All  these  are 
more  properly  Mbtamorfhic. 

Zrnls  Vatnas  (Lat.  vain  or  foolish  fire ; 
a  translation  of  the  Fr.  feu  follet).  A  kind  of 
luminous  meteor,  which  is  said  to  fiit  about 
in  the  air  a  littlo  above  the  surface  of  the 
earth,  and  to  appear  chiefiy  in  marshy 
places,  or  near  stagnant  waters,  or  in  church- 
yards, during  the  m'ghts  of  summer.  Many 
instances  are  related  of  travellers  having  been 
decoyed  by  these  lights  into  marshy  places, 
where  they  perished;  and  hence  the  names 
Jack-with-a-tantemf  WiU-with-a-wisp'.  the  peo- 
ple ascribing  tho  appearance  to  the  agency  of 
evil  spirits,  who  take  this  mode  of  alluring  men 
to  their  destruction. 

This  somewhat  dubious  phenomenon  has  not 
yet  received  a  satisfactory  explanation.  It 
cannot  be  referred  to  natural  issues  of  spon- 
taneously infiammable  gas,  since  no  natural 
production  of  such  gas  has  ever  been  observed ; 
neither  can  it  be  duo  to  phosphorescence, 
for  this  kind  of  luminosity  is  too  feeble  to 
be  seen  at  a  distance.  Divested  of  its  imagi- 
nary attributes,  tho  phenomenon  may  probably 
be  referred  to  the  issue  of  marsh-gas  (light 
carburetted  hydrogen)  firom  the  earth.  This 
gas  being  ignited,  either  accidentally  or  inten- 
tionally, continues  to  bum  with  a  fiame  in- 
visible at  a  short  distance  in  daylight,  but 
sufficiently  luminous  to  be  well  seen  at  night. 

Zinsttlon  (Lat.  ignis,  fire).  The  act  of  set- 
ting fire  to,  or  of  taking  fire ;  as  opposed  to 
combustion  or  burning,  which  is  a  consequence 
of  ignition.  The  term  spontaneous  ignition  is 
applied  to  cases  in  which  substances  take  fire 
without  previous  application  of  heat :  thus 
spongy  platinum  is  said  to  become  spontane- 
ously ignited  when  introduced  into  a  mixture 
of  oxygen  and  hydrogen  gases,  and  to  cause 
their  combustion.  The  particles  of  steel  struck 
off  by  collision  with  fiint  become  ignited  on 
pairing  through  the  air,  and  falling  upon  gun- 
powder ignite  it^  and  combustion  ensues.  Iron 
wire,  when  red  hot,  is  also  often  said  to  be 
ignited^  or  in  a  state  of  ignition ;  and  when  in 
that  state  it  is  plunged  into  oxygen  gas,  or  into 
chlorine,  it  undergoes  combustion,  and  burns  in 
those  gases  with  the  fiirther  extrication  of  heat 
and  light. 

The  icrm  spontaneous  ignition  or  combustion 
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18  also  applied  to  cases  of  the  accamulation  of 
heat  as  a  result  of  the  oxidation  or  eremacausis 
of  certain  kinds  of  vegetable  matter,  so  as  to 
occasion  them  to  burst  into  flame.  [Erkmacav- 
SIS.]  Cotton,  flax,  tov,  jute,  and  other  such 
substances  in  a  damp  or  in  a  greasy  state  are 
subject  to  this  form  of  spontaneous  ignition. 
The  heaps  of  greasj  cotton-'waste  used  in 
wiping  and  cleansing  machinery  have  in  this 
waj  become  the  source  of  calamitous  fires. 

ZlTiumuniUi  (Lat.  we  are  ignorant).  In 
Law,  the  endorsement  of  a  grand  jury  on  a  bill 
of  indictment,  equivalent  to  not  found.  The 
jury  are  said  to  ignore  a  bill  when  they  do  not 
find  the  evidence  such  as  to  make  good  the  pre- 
sentment   The  Latin  form  is  now  disused. 

Ifnaaa  (Cuvier  states,  with  reference  to  the 
derivation  of  this  term,  that  it  was  originally 
a  St  Domingo  word,,  where  it  was  pronounced 
by  the  natives  hiuana  or  igoana^  and  quotes 
Hernandez  and  Scaliger  as  his  authorities. 
He  then  proceeds  to  say  that  Bontius  regards 
it  as  derived  from  the  Japanese  word  Icguan. 
In  this  case  the  Portuguese  or  Spaniards  must 
have  transported  it  to  America,  where  they 
transformea  it  into  iguana.  They  apply  this 
term  to  the  monitor  as  well  as  to  the  iguana. 
The  leguan  of  Bontius  is  a  monitor.  The  best 
authorities  in  herpetology  have  adopted  the 
Latinised  iguana  as  the  generic  name  of  the 
reptiles  under  consideration).  A  genus  including 
certain  laree  and  beautiful  lizards  common  in 
the  tropiciu  parts  of  America,  some  of  which 
feed  on  vegetable  substances,  and  are  esteemed 
delicious  food.  The  common  iguana  (Iguana 
tuberculata,  Laur.)  has  accordingly  received 
the  specific  names  delicatiesima  and  sapidis- 
sima.  The  generic  name  iguana  is  now  re- 
stricted to  those  species  which  present  the  fol- 
lowing characters :  A  large  thin  fold  of  skin 
or  dewlap  under  the  chin;  cephalic  cuticular 
plates,  polygonal,  unequal  in  diameter,  flat  or 
carinated ;  a  double  row  of  small  palatal  teeth ; 
maxillary  t^eth,  with  their  edges  finely  denti- 
lated ;  a  crest  on  the  back  and  tail ;  toes  long 
and  unequal ;  a  single  row  of  femoral  pores ; 
tail  veiy  long,  slender,  compressed,  covered 
with  small,  equal,  imbricated  carinated  scales. 

XffaanidflB  (fh>m  Iguana).  The  family  of 
lizards,  of  which  the  genus  lauana  is  the  type, 
and  which  is  divided,  according  to  minor  mo- 
difications of  the  leading  characters  of  the 
Iguanas,  into  the  subgenera  Iguana  proper, 
&rgthophone8,  Baeiliscus,  Aloponotus,  Amolg- 
rj^hus,  MetopoceroSf  Cydura,  Brachylophus^ 
Enyalus,  and  Ophrgoesea. 

XgnaalnsB  (firom  Iguana),  The  Lizards 
iguaniens  of  French  herpetologists.  This  ex- 
tensive tribe  of  Lacertine  Sauna  is  di^-ided  by 
MM.  Dum^ril  and  Bibron  into  two  groups, 
IHeurodontee  and  Acrodontes. 

The  Heurodontes  include  the  families  lauo" 
nidw,  Pblgchrida,  Anoliida,  Tropidolfpidida, 
and  Oplurida. 

The  Acrodontes  embrace  the  families  Galeo- 
iida,  Agamida,  Phrynocephalida,  and  StetUo- 
mda. 
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A  short  and  thick  tongue,  with  base  not  re« 
tractabh*  in  a  sheath,  and  with  the  extremity 
free,  mobile,  and  very  slightly  deft,  is  the 
general  character  of  this  extensive  tribe. 

Zfaanodoii  (ih>m  Iguarui;  and  Or.  69oAs, 
a  tooth).  An  extinct  genus  of  gigantic  herbi- 
vorous reptiles,  discovered  by  Dr.  Mantell  in 
the  Wealden  fi^sh-water  formation  of  the  South 
of  England,  in  the  localities  of  Tilgate  Forest, 
Isle  of  Wight,  and  Purbeck.  The  chief  dis- 
tinctive chwicter  of  this  genus  is  the  form  of 
the  teeth,  which  are  dentilated  along  the  margin 
of  the  crown,  as  in  the  iguana ;  but  thicker,  so 
as  to  present^  when  worn  down,  a  broader 
grinding  surface.  The  structure  by  which  these 
teeth  were  adapted  to  the  cropping  of  coarse 
and  tough  vegetable  food,  such  as  the  Clath- 
raria  and  similar  fossil  plants  of  the  Wealden 
strata  may  be  supposed  to  have  afforded  to  the 
iguanodon^  is  thus  described  by  Dr.  Buckland: 
'  The  teeth  exhibit  two  kinds  of  provisions  to 
maintain  sharp  edges  along  the  cutting  surface, 
from  their  first  protrusion  until  they  were  worn 
down  to  the  veiy  stump.  The  first  of  these  is 
a  sharp  and  serrated  edge,  extending  on  each 
side  downwards  from  the  point  to  the  broadest 
portion  of  the  body  of  the  tooth.  The  second 
provision  is  one  of  compensation  for  the  gradual 
destruction  of  this  serrated  edge,  by  substituting 
a  plate  of  thin  enamel  to  maintain  a  cutting 
power  in  the  anterior  portion  of  the  tooth  until 
its  entire  substance  was  consumed  in  the  service. 
Whilst  the  crown  of  the  tooth  was  thus  gra- 
dually diminishing  above,  a  simultaneous  ab- 
sorption of  the  root  went  on  below,  caused  by 
the  pressure  of  a  new  tooth  rising  to  replace 
the  old  one,  until  by  this  continual  consumption 
at  both  extremities  the  middle  portion  of  the 
older  tooth  was  reduced  to  a  hollow  stump, 
which  fell  from  the  jaw  to  make  room  for  a 
more  efficient  successor.'  The  anterior  sur- 
face of  the  crown  of  the  tooth  also,  instead  of 
being  fiat  and  even,  was  traversed  by  alternate 
longitudinal  ridges  and  furrows,  the  latter 
serving  'as  ribs  or  buttresses  to  strengthen 
and  prevent  the  enamel  from  scaling  off,  and 
forming,  together  with  the  furrows,  an  edge 
slightly  wavy,  and  disposed  in  a  series  of  mi- 
nute gouges  or  fiuted  chisels ;  hence  the  tooth 
became  an  instrument  of  greater  power  to 
cut  tough  vegetables  under  the  action  of 
the  jaw,  than  if  the  enamel  had  been  a  con- 
tinuous straight  line.  By  these  contrivances 
also  it  continued  effective  during  every  stage 
through  which  it  passed,  from  the  serrated 
lancet  point  of  the  new  tooth  to  its  final  con- 
sumption. 

From  the  proportions  which  the  bones  of  the 
iguanodon  bear  to  those  of  the  iguana^  this 
extinct  monster  of  a  former  world  was  thought 
to  have  been  70  feet  in  length  from  the  snout 
to  the  end  of  the  tail ;  the  length  of  the  tail 
alone  being  estimated  at  50  feet ;  but  recent 
discoveries  have  shown  that  the  proportions  of 
the  trunk  and  tail  were  so  modified  as  to  re- 
duce the  total  length  of  the  animal  to  between 
30  and  40  feet    The  thigh-bone  of  the  full- 
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rfaed  iguanodon  is  twenty  limes  the  size  of  that 
of  the^uaniz. 

Il0iim(Lat  ile,  a  gut,  y\,  ilia).  The  last 
portion  of  the  amidl  intestines,  terminating  at 
the  ralye  of  the  csecom. 

Hex  (Lat.).  The  genus  of  the  Holly,  con- 
sisting of  erergreen  trees  and  shrubs,  and  a 
member  of  the  order  Aqui/oliacea.  The  Com- 
mon Holly,  /.  Aqui/oliumy  is  well  known,  with 
its  ^oesy  spinons  leares  and  ooral  berries,  as 
one  of  oar  principal  Christmas  decorations.  Of 
this  there  are  an  immense  number  of  varieties 
in  cultitation,  differing  in  the  form,  size,  and 
colouring  of  the  leaves,  and  in  the  colour  of  the 
berries.  The  plant  has  also  a  medicinal  repu- 
tation, the  root  and  bazk  being  expectorant  and 
diuretic^  the  leaves  febrifugal,  and  the  berries 
purgative  and  emetic.  The  wood  is  used  for 
inlaying^  and  the  inner  bark  to  form  bird-lime. 
/.  paraguayenns  is  the  Mat^  of  South  America. 
[Mat*.] 

ma  (Lat).  The  flanks,  or  the  part  of  the 
abdomen  which  includes  the  small  intestines. 
The  OS  ilium  is  the  haunch-bone,  the  upper 
part  of  tiie  ob  innominatism,  which  supports 
the  intestines. 

ZUae  Pasflion  (Lat.  ilia,  the  bowels),  A 
vomiting  of  bilious  and  ikcal  matter  in  conse- 
quence of  obstruction  in  the  intestinal  canal. 

ZUad  (Or.  'IXtds),  This  poem,  which  is 
generally  regarded  as  narrating  the  events  of  the 
war  of  the  Achseans  against  Troy,  consists,  in  the 
form  in  which  it  has  been  transmitted  to  us,  of 
twenty-four  books,  which  are  still  thought  by 
a  few  to  make  up  one  poem  composed  by  a 
single  poet.  This  position  is  maintained  by  Mr. 
Oladstone  in  his  work  on  Homer  and  the  Homeric 
Age.  Mr.  Ghcote,  on  the  other  hand,  in  his 
review  of  the  Homeric  controversy,  allows  the 
possibility  of  its  composition  by  one  author, 
Dut  maintains  that  it  consists  of  at  least  two 
poems  pieced  together.  This  conclusion  is 
grounded  chiefly  on  the  fact  that  the  first  book 
professes  to  be  the  beginning  of  a  poem  which 
relates  the  wrath  of  Achilles  and  the  consequent 
helplesBness  of  the  Achseans.  But  this  book  is 
followed  by  several  others  which  exhibit  the 
Achsan  chieftains  in  the  full  tide  of  success, 
and  as  being  wholly  forgetful  or  careless  of  the 
absence  of  Achilles.  So  again  the  poet,  who 
relates  in  the  closing  books  how,  by  restoring 
Briseis  and  confessing  his  fault,  Agamemnon 
wipes  out  the  old  grudge,  has  forgotten  that  the 
same  confession  has  been  made,  and  an  equal 
humiliation  undergone  long  before.  Mr.  Grote's 
dissection  of  the  several  parti  of  the  poem  may 
be  found  in  his  History  of  Greece,  part  i.  en. 
zzL  But  it  must  further  be  remarked  that  the 
poem,  as  thus  pieced  together,  relates  only 
a  faw  episodes  in  the  last  year  of  the  war. 
Hector,  indeed,  is  slain ;  but  Ilion  is  not  taken, 
and  it  is  reserved  for  the  Odyssey  to  relate 
inddentallf  how  Achilles  was  sliun  at  the  west- 
en  gvtas  by  the  spear  of  Alexandros  or  Paris. 
The  whole  poem  ironld  thus  appear  to  be  part 
flf  a  long  series  of  legends,  relating  to  the  same 
nibMct    For  the  eonnection  of  Siese  legends 
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with  those  of  other  Aryan  nations,  see  Mttho* 
LOOT,  CoMPABATrvB.  Au  analysis  of  the  poems 
from  nearly  the  same  point  of  view  as  that  of 
Mr.  Gladstone  is  given  in  Mure's  Critical  His' 
tory  of  Greek  Literature^  voL  i. ;  and  in  its  solar 
aspect,  in  Coz^s  Aryan  Mythology,  book  i. 
ch.  ii.     [Epic  ;  Hombric  Pokms.] 

XUoin  (Lat  ilex).  A  neutral  crystalline  body, 
contained  in  holly-leaves  {Bex  aquifolium), 

ZUative  CoiiTorsloii.  In  Logic,  that  con- 
version in  which  the  truth  of  the  converse  follows 
from  the  truth  of  the  exposita,  or  proposition 
ffiven.  Thus  the  proposition, '  No  virtuous  man 
IS  a  rebel,*  becomes  by  illative  conversion,  '  No 
rebel  is  a  virtuous  man.'  '  Some  boasters  are 
cowards ; '  therefore,  k  converso,  *  Some  cowards 
are  boasters.' 

Zllooobmoese  (Illecebrum,  one  of  the  ge- 
nera). A  small  natural  order  of  hypogynous 
Exogens,  belonging  to  the  Silenal  alliance,  allied 
to  Portulacacea,  Caryophyllacea,  and  AmaraU' 
thacea,  and  distinguished  by  having  both  calyx 
and  corolla  present  and  symmetrical,  the  latter 
rudimentary,  and  by  its  scarious  stipules  and  ^ 
amphitropal  ovules.  They  are  plants  of  no 
importance. 

niioiam  (Lat.  illicio,  to  allure).  To  this 
genus  of  Magnoliads  belongs  the  Star  Anise,  /. 
anisatum,  the  fruit  of  which  forms  a  consider- 
able article  of  commerce  amongst  Asiatic  na- 
tions. This  plant  derives  its  popular  name  from 
the  stellate  form  and  anise-like  odour  of  its 
fruits,  which  are  used  as  a  condiment,  and  also 
for  chewing  for  the  purpose  of  sweetening  the 
breath.  The  oil  obtained  from  them  is  substi- 
tuted for  oil  of  anise.  /.  religiosum  is  held  sa- 
cred by  the  Japanese,  who  decorate  the  tombs 
of  deceased  friends  with  it,  and  bum  the  fra- 
grant bark  as  incense.  The  leaves,  however,  are 
said  to  be  poisonous ;  and  those  of  /.  florida- 
num  have  the  same  reputation,  whence  the  lat- 
ter plant  has  acquired  the  name  of  Poison  Bay. 
They  are  all  evergreen  shrubs  or  low  trees,  with 
laurel-like  leaves. 

ZUudorlte.  A  mineralogical  synonym  of 
Epidote. 

XUmnlnati  or  The  Bnliglitenod.  A  se- 
cret society,  formed  in  1776,  chiefly  under  the 
direction  of  Adam  Weishaupt,  professor  of  law 
at  Ineolstadt  in  Bavaria.  Its  professed  object 
was  the  attainment  of  a  higher  degree  of  virtue 
and  morality  than  that  reached  in  the  ordinary 
course  of  society.  It  numbered  at  one  time  2,000 
members.  It  was  suppressed  by  the  Bavarian 
government  in  1 784.  It  has  been  supposed  that 
this  and  some  other  secret  societies  were  actively 
engaged  in  preparing  the  way  for  the  Frencn 
revolution ;  out  of  tlus  no  satisfactoiy  proof  has 
been  adduced.    {Ency.  von  Ersch  and  Gruber.) 

mainliiattiig  Power.    [TBLBflcoFB.J 

znumlnatloiif  Art  of.  The  practice  of 
illuminating  books  with  gold  and  colours  seems 
to  prevail  generally  in  countries  where  printing 
is  unknown,  but  where  a  written  literature 
exists.  With  the  introduction  of  printing  it 
has  invariably  declined,  if  it  has  not  altog^er 
died  out.    In  Arabia,  Persia^  &c,  M^  are 
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still  60  ornamented ;  in  Europe  it  may  now  be 
regarded  simply  as  an  amusement  for  persons 
'with  ample  leisure  at  their  command.  But 
during  the  early  and  middle  ages  of  the  Chris- 
tian era,  the  highest  specimens  of  art  are  to  be 
found  in  the  pages  of  MSS.  The  monastic 
system,  by  cutting  off  large  numbers  firom  all 
secular  business,  gave  great  impulse  to  the  art, 
especially  in  application  to  the  office  books  of 
the  church.  Many  of  these  books,  containing 
exquisite  miniatures  and  borderings  of  flowers 
or  other  designs,  are  preserved  in  libraries  and 
museums,  and  are  invaluable  as  throwing  light 
on  the  developement  and  histoiy  of  art.  The 
character  of  the  illustrations,  with  the  form  of 
the  letters,  suffices  to  determine  the  age  and 
country  where  the  MS.  was  written;  and  a 
comparison  of  MSS.  of  Eastern  and  Western 
Europe  brings  before  us  the  several  stages  which 
mark  the  growth  of  Christian  iconography. 
(Didron,  Iconographie  Chrltienne.)  The  illu- 
minated MSS.  of  historical  works,  as  those  of 
Froissart,  Monstrelet,  &c.,are  not  less  important, 
as  illustrating  the  manners,  costumes,  and  habits 
of  life  prevalent  in  the  ages  of  which  they  treat 
The  devotion  of  the  monastic  illuminators  to 
their  work  caused  naturally  a  strong  resistance 
to  the  introduction  of  printing,  in  which,  how- 
ever, books  were  for  a  long  time  prepared  so  as 
to  resemble  as  closely  as  possible  illuminated 
manuscripts. 

Minute  directions  for  the  practice  of  this  art^ 
in  which  bod^  colours  are  employed  and  the 
leaf-gold  on  size  prepared  in  various  ways,  may 
be  found  in  the  curious  work  of  Cennino  da 
CoUe,  De  Arte  Pingendi.  Imitations  of  illumi- 
nated works  are  now  produced  with  more  or  less 
success  by  the  process  of  printing ;  it  is  unne- 
cessary to  specify  the  many  works  so  prepared 
by  Messrs.  Shaw,  Owen  Jones,  Noel  Humphreys, 
Pugin,  &c. 

ZUmninatlonof  unres.    [Micsombtsr.] 

zaustratioii  (Lat.  illustratio).  In  Rhetoric, 
appears  to  differ  from  comparison  or  rimUe 
in  this  only,  that  the  latter  is  used  merely  to 
give  force  to  the  expression;  the  former  to 
throw  light  upon  an  argument.  The  term  iUus- 
tration  is,  however,  sometimes  used  in  a  wider 
sense,  in  which  it  seems  to  comprehend  exam' 
yfo,  which  is  the  recital  of  a  particular  fact  or 
instance  evincing  the  truth  of  a  general  propo- 
sition laid  down  in  the  argument;  andparaolef 
which  is  a  species  of  symbolical  narrative,  in 
which  the  actors  and  events  are  intended  to 
represent  certain  other  actors  and  events  in  a 
typical  manner.     [Pasablb.] 

Zllnstratlons.  In  Printing,  the  pictorial 
embellishments  of  a  book,  whether  lithograph, 
copper-plate,  or  woodcut  The  cheapest  and, 
in  some  respects,  the  most  effective  are  those 
on  wood,  worked  in  with  the  letterpress  at  one 
impression. 

Smoiiite.  A  variety  of  Titaniferous  Iron 
found  a^stallised  and  massive  at  Lake  Bmen, 
in  Siberia :  also  in  crystalline  lamellar  masses 
in  the  mica-schist  of  Glen  Finnart  in  Argyle- 
ahiie,  Norway,  &c 
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Xlmfmlwin.  A  metallic  base,  so  called  be- 
cause its  ore,  Yttro-ilmenite^  is  found  near  the 
Ilmen  mountains  in  Siberia.  Rose  believes  this 
metal  to  be  identical  with  nioUum  or  colum- 
bium. 

Ilwaiie.  A  mineral  found  in  ELba,  in  black 
prismatic  crystals :  it  is  a  silicate^of  iron  and 
time. 

Ilyaiitliiui  (Gr.  iX^r,  mud^  and  tufBost  a 
flower),  A  genus  of  non-adherent  Sea  Ane- 
mones, with  a  proportionally  larger  column 
than  in  most  true  Actinia, 

XmaiTO  (Lat  imago).  A  representation  of 
the  Deity  in  stone,  wood,  or  metaL  [Idol.] 
For  the  principal  events  in  the  histozy  of 
Christian  image  worship,  see  Iconoclasts. 

Ihaob.  In  Optics,  the  spectrum  or  appear- 
ance of  an  object^  made  by  reflection  or  rd&ac- 
tion ;  or  the  image  of  an  object  may  be  more 
correctly  defined  as  the  locus  of  all  the  pencils 
of  converging  or  diverging  rays  emanating  from 
eveiy  point  of  the  object^  and  received  on  a  sur- 
face. It  is  by  means  of  optical  images  that 
vision  is  effected.  The  eye  is  an  assemblage  of 
lenses  which  concentrate  the  rays  emanating 
from  each  point  of  the  object  on  a  tissue  of  very 
delicate  nerves  called  the  retina^  where  an  exact 
image  or  representation  of  the  object  is  formed ; 
and  it  is  this  image  which  is  perceived  or/e/i 
by  the  retina. 

The  images  of  external  objects  are  painted  on 
the  retina  in  a  reversed  position,  and  from  the 
retina  the  impressions  are  transmitted  to  the 
sensorium  by  the  optical  nerves.  [Etb  ;  Optics.] 

Image.  In  Rhetoric,  a  term  somewhat  loosely 
used ;  it  appears  generally  to  denote  a  meta- 
phor dilated,  and  rendered  a  more  complete 
picture  by  the  assemblage  of  various  ideas 
through  which  the  same  metaphor  continues  to 
run,  yet  not  sufficiently  expanded  to  form  an 
allegory. 

Xmaffery.  May  be  defined  as  the  generic 
term  for  similea,  allegories,  and  meiap&rs,  or 
such  rhetorical  figures  as  denote  similitude  or 
comparison. 

Xmaginary  (Lat  imaginarius).  InAlgebra^ 
a  quantity  is  said  to  be  imaginary  when  its 
symbolical  expression  involves  the  impossible 
operation  of  taking  the  square  root  of  a  negative 
quantity.     The  general  form  of  such  a  quantity 

is  a  +  6  V  —  1,  where  a  and  b  denote  real  magni- 
tudes. By  operating  upon  such  quantities  in 
the  same  manner  as  we  do  upon  real  ones^ 
algebra  gains,  as  it  were,  a  double  power.  Fot 
instance,  an  equation  of  the  form 

involves  the  equalities  aac  and  b^d.  We 
find,  too,  that  the  intelligible,  or  rather  the 
int^retable,  results  of  algebraical  operations 
are  never  vitiated  by  this  mode  of  procedure, 
whilst  uniformity  in  the  enunciation  of  theorems 
and  many  other  advantages  are  thereby  secured. 
Thus,  when  we  say  that  an  equation  has  aiwaya 
a  root,  we  mean  that  an  expression  of  the  form 

a  +  6\/— 1,  where  a  and  b  are  real  (possibly  0), 
always  exists  which,  substituted  for  « in  that 
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equation  and  treated  accordingly,  will  satiafy  oomugate  expression  a-6  V^  is  also  a  ioot> 

it  identically.    The  imaginary  or  impossible  and 

characterof  symbolical  expressions  of  the  above  —                       —               v.     m 

kind,  however,  proceeds  from  the  prescribed  (j^-a-*-/-!)  (*-«  +  6V-l)  =  (x-a)«  +  d«, 

meanings  attributed  to  the  several  symbols,  ^j^jch  is  necessarily  positive  for  all  values  of 

The  results  of  algebra,  regarded  as  the  science  x,  is  a  factor  of  F(x).     Besides  the  ordinary 

of  the  combination   of  symbols  according  to  arithmetical  root,  every  number  a  has  also  ima- 

prescribed  laws,  are  all  equally  real     If  in  ginary  roots  which  are  found  by  multiplying 

accordance  with  these  laws  we  attach  a  meaning  ^^^  former  by  the  imaginary  Roots  op  UNirr. 

to  the  symbols,  the  results  in  question  will  be  xmayinatioii  (Lat  imaginatio).    In  Meta- 

true  whenever  they  are  intelligible,  but  they  will  physics,  maybe  said,  in  its   widest  sense,  to 

not  neceasarily  be  always  intelligible.    Thus  \^  synonymous  with  invention,  denoting  that 

i^  as  in  ordinary  aritiimetic,  +  and  -  denote  faculty  of  the  mind  by  which  it  either  •  bodies 

simply  the  operations  of  addition  and  subtrac-  fo^h  the  forms  of  things  unknown,'  or  produces 

tion,  and  a  and  b  repffesent  numbers,  a-b  will  original  thoughts  or  new  combinations  of  ideas 

be  imaginary  or  impossible  whenever  b  ex-  from  materials    stored   up    in    the    memory. 

ceeds  a.  On  the  other  hand,  if  +  and  -  denote  while  some  (and  among  these  Reid  and  Addi- 

progressiou  in  opposite  directions  on  a  straight  gon)  lu^it  the  domain  of  this  faculty  so  far  as 

line,  a-d  will  be  perfectly  intelligible  whatever  xo  teach  that  it  is  nothing  more  than  a  lively 

maybe  the  relative  magnitudes  of  the  distances  conception  of  the  objects  of  sight,  differing  from 

aandb.  By  recognising  directly  opposite  direc-  conception  only  as  a  part  from  the  whole; 

tions,  therefore,  we  escape  certain  anomalies,  others,  like  Dugald  Stewart,  place  it  in  the 

and   found  a  more   extended  single  algebra,  fofemost  rank  of  the  mental  faculties,  attributing 

In  this  system,  however,   V  — 1   would    still  to  its  operation  the  origination  and  developement 

remain  without  significance.    Analogy  8Uj|;gests  of  the  sublimest  and  boldest  thoughts  in  all  the 

now  the  recognition  of  more  than  two  directly  departments  of  human  knowledge.    Dr.  Reid'a 

opposite  dizections,  and  since  V^T  denotes  an  chapter  On  the  Train  of  Thought  in  the  Mind 

operation  which,  twice  repeated  upon  a  magni-  gives  a  vivid  though  simple  picture  of  the  power 

tode  (Une)  A,  oonverts  it  into  -  h,  we  come  to  of  the  imagination ;  while,  at  the  same  time,  it 

regard  bV^l  as  a  Une  of  the  length  6,  turned  illustrates  the  difficulty  of  treating  this  wibject, 

from  Us  iniHal  position  through  a  right  avgle,  ^J^S  to  a  want  of  precision  m  the  defimtiop 

Ijv-          !-•        *      •            i  /  "^  *u  o^  the  tenn.    In  many  philosophical  disquisi- 

jndbym  obTion8eitem.ion  a  +  6y-l  then  tiom,  imagination  is  uJ/m  newly  8ynony}non« 

^   ?    the  ^thenuse  of   a  nght-angled  ^^j^  ^^2,.     But  it  would  seem  tW  this  is 

taM^e.  one  of  whose  sides  «  has  the  imtial  ^^^J^  application  of  the  term;   for,  as 

dnrec^  whilst  the  other,  b,  has  a  du^tion  j^^^^  Stewart  observes,   the    latter    should 

f  ^  Jf?^%    .^^'                  T  if™*!  ™l^  be  considered  as  that  peculiar  habit  of 

rfo««fe  aij^aof  aetoU  more  general  chareeter,  ^^^^f^^^  ^y^            tg  t„  o^  ehoice  all  the 

and  sbU  more  free  fh>m  imaginary  or  impossible  different  materials  that  are  subservient  to  the- 

^^^^^-  A  O^tlMflibject  he  reader  g.         ^  ^   j.            ^^  ^y^,^          therefore 

r?iS?^ii^htfTl3v^;^fth<.?^!^  be  considered    «.    forming    iU    giundwork. 

on C/ertain  iSranenes  of  Analysis,  m  the  IranS'  r  Aobociattok  •  Pobtkt  1 

t^ ."-f  iH^  ^'^t^^T't"'^^^*,'' i^"  a~«o  (Lat.).    Inktomology,  the  term 

La'l^TTTMde'J'Ktti-'^i  apffiolstieofthebutterflfafteritha. 

T         ^1     /vi     liJ    *  .    rr     i>          >*    7  emerged  from  the  pupa, 

^™«ble  Quantities,    in  the  Penny  Cydo^  ^     ^r^  or  Zm4^    An  inferior  order  of 

^^^S^'         V    ..         *     1    I.       X               i ,  ministers  of  religion  in  the  Turiush  empire.  The- 

™^;^Tr  appttn  of  r  ts  ''">f  '-X  "^T""  »<^- (i"r'^-=f?> 

MMMouj  *«**  w  bUQ  a^^iiv^uvu  u»  i^c   •/cxtu  I  pgpfQjj^g  ^ijg  ordinarv  civil  fimctions  which  in 

!!S""!2'  n   P^Jf  ^^vi^'^^  AjJ.  which  cease  to  ^         j^^^^  ^^^^  ^  ^^^^  ^^^^^  ^^    ^  ^^ 

«M^actiiafly,whenthemagni^^^^  ^^^^    ^^  ^^  circumcision, 

ofcertwn  elements  of  a  figure  srevaned.    Tlius  !  P  ^^^^^^^^^  ^  8^  j^^  ^^j^^^^^    ^; 

we  spe^  of  the  tmagwary  points  common  to  a  >         .^^  ^^^  the  assembly  of  the  faithful  at 

hue  and  a  circle  which  do  not  intersect  one  P^     ^^^                        ^^^  ^^^  ^1^^^  ^^^ 

«i^er,   meaning  thereby  the  points  who_se  ^^  Alyi  uilder  the  superintendence 

coordmatea  would  have  the  form  a  +  b^-1,  ^f  ^^  Khatib,  a  higher  mmister  (who  is  also 

but  would  nevertheless  satisfy,  simultaneously,  i  ^^^   ^^m    that  circumstance  the  Imam'ul 

the  equations  of  the  circle  and  of  the  line.  ;  njumA,   or   Friday  ImAn).     The    legitimate 

[CncuiAB  PoDTO  AT  iNTOfrnr.]  |  successor  of  Mahomet,  who,  in  theqry,  is  pri- 

ZmactaarjSootsof  anBqiiatioii.    Ex-  |  manly  an  ecclesiastical  chief,  is  termed  Imdm 

preasions  of  the  form  a  +  6a/—  1,  where  a  and  by  way  of  pre-eminence;  but  the  Mussulmans 


6  draiota  real  numbers,  which,  when  substi 
t&ted  for  the  unknown  quantify  r,  and  treated 
to  the   ordinary  laws  of  algebra, 


are  not  agreed  among  themselves  as  to  the 

character  of  this  dignily,  or  as  to  those  who 

have  rightfolly  borne  it    The  Persians  reckon 

rcdaee  tfaeeqiiation  to  an  identity.  [Equatuuc.]   twelve  legitimate  Tmnmna^  of  whom  they  believe 

If  c  -f  6  y^  is  a  root  of  an  algebraical  equation  the  kst  ^iahadi)  to  be  still  living.    (Taylor^s 


F(x)  ■>  0  whose  coefficients  are  all  real,  then  the 
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Xmtieoility  (Lat  imbecillitas,  weaknessY 
In  Law,  the  state  of  a  penon  who,  althougn 
not  positively  non  compos,  or  insane,  is 
yet  of  such  great  weakness  of  mind  as  to  be 
nnable  to  guard  himself  against  imposition, 
or  to  resist  importunity  or  undue  influence. 
(Story's  Equity  JurUprudence.)  Equity  will 
not  set  a  contract  aside  on  the  mere  ground  of 
imbecility ;  but  its  existence  affords  a  material 
ingredient  in  examining  whether  it  has  been 
obtained  fraudulently  or  by  undue  influence. 
The  same  principle  prevails  in  the  Civil  Law, 
and  in  the  Scottish  and  other  systems  founded 
on  it.     [LuNACT.l 

Xmbtbttiaii  (Lat  imbibo,  1  drink  in).  The 
absorption  of  a  liquid  into  the  pores  of  a  solid. 
Much  importance  has  been  attributed  to  this 
property  as  belonging  to  the  organic  tissues 
and  as  affecting  their  ftmctions. 

Xmbrleated  (Lat  imbricatus,  from  imbrex, 
a  tile).  In  Botany,  a  term  used  in  speaking  of 
tbe  arrangement  of  bodies,  to  denote  that  their 
parts  lie  over  each  other  in  regular  order  like 
the  tiles  upon  the  roof  of  a  house,  as,  for  ex- 
ample, the  scales  upon  the  cup  of  some  acorns : 
also  applied  in  speaking  of  the  estivation  of  pe- 
tals or  leaves,  to  denote  that  they  overlap  each 
•other  at  the  margin  without  any  involution. 

Xmbroglio  (a  word  borrowed  from  the 
Italian  brogliare,  to  confound  or  mix  together ; 
-whence  the  French  brouiller  and  English 
embroil).  In  Literary  language,  the  plot  of  a 
romance  or  a  drama,  when  much  perplexed  and 
'Complicated,  is  said  to  be  an  imbroglio.  The 
smaU  burlesque  theatrical  pieces  so  termed  by 
the  Italians  derive  their  ludicrous  character 
fix>m  a  similar  species  of  absurdity. 

Zmtdos*  Chemical  compounds  derived  from 
■ammonia  by  the  replacement  of  two  atoms  of 
"hydrogen  by  two  of  an  organic  radical  The 
basic  imides  being  now  generally  termed  secon- 
dory  aminee,  the  word  is  restricted  to  neutral 
•derivatives. 

Zmltatton  (Lat.  imitatio).  In  Music,  a 
species  of  composition  in  which  each  part  is 
made  to  imitate  the  others.  Sometimes  the 
motion  or  figure  of  the  notes  only  is  imitated, 
and  frequently  by  a  contrary  motion,  making 
what  is  called  a  retrograde  imitation,  or  vmi- 
taeione  canchertzante.  Imitation  is  subject  to 
less  strict  form  and  rule  than  fugue. 

Zmmamilate  Conoeptton  of  tho 
Blessed  Vlrf  in-  Ii^  Theology,  an  opinion 
in  the  church  of  Home,  erected  by  the  present 
Pope,  Pius  IX.,  into  an  article  of  faith.  The 
festival  of  the  Conception  of  Maiy  is  of  creat 
antiquity  in  the  Western  Church :  certaixuy  as 
old  as  uie  eighth  century.  But  the  question, 
whether  the  mother  of  our  Saviour  was  free  from 
the  taint  of  original  sin,  can  hardly  be  traced  as 
the  suljact  of  discussion  before  the  affirmative 
was  strongly  maintained,  in  1801,  by  the  Fran- 
ciscan Duns  Sootus.  Eighty  yean  later,  certain 
persons  of  the  Dominican  order  maintained 
the  contraiy  proposition ;  and  thus  a  question, 
hitherto  le&  in  respectAil  mysteiy,  became  the 
subject  of  strong  contzovan^  between  the  two 
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most  powerful  orders  in  the  church.  The  com- 
batants were  popularly  designated  as  Scotists 
and  Thomists.  In  1483,  Sixtns  IV.  took  upon 
himself  to  declare  the  doctrine  of  the  Francis- 
cans not  heretical ;  and  in  1494  the  university 
of  Paris,  which  had  always  adhered  to  the 
doctrine  of  Scotus,  compelled  a  preacher  who 
defended  the  Thomist  side  to  retract  The 
council  of  Trent,  when  afl^rming  the  doctrine 
of  original  sin,  declared  that  it  did  not  intend 
to  comprehend  therein  the  instance  of  the 
Blessed  Virgin.  Still  the  question  was  not 
formally  decided ;  and  aevenu  successive  pon- 
tifEs  in  the  seventeenth  oentuiy  thoueht  fit  to 
renew  their  prohibitions  against  ei£er  side, 
treating  the  supporters  of  the  opposite  doctrine 
as  heretical  Thus  Clement  Xl.,  having  made 
a  constitution  for  the  observance  of  the  feast 
'  Conceptionis  B.M.  Immaculate,'  was  highly 
displeased  that  the  words  of  his  bull  were 
printed  in  an  Italian  city,  in  1709,  in  the 
form  '  Festum  Immaculatae  Conceptionis  B.V.,' 
tliereby  perverting  it  into  a  testimony  in 
favour  of  the  Franciscan  tenet  But  with  the 
revival  of  ultramontane  views  and  high  doc- 
trines of  Roman  Catholic  theology  which  has 
marked  the  present  century,  arose  the  desire 
to  have  this  long-pending  controversy  termi- 
nated in  the  sense  esteemed  most  honourable 
to  the  exalted  personage  who  was  the  subject 
of  it 

Zmmemorial  (Lat  in,  neg.,  and  memoria^ 
memari/).  In  English  Law,  a  custom  or  prescrip- 
tion is  said  to  be  immemorial,  when  its  existence 
is  presumable  from  a  period  anterior  to  possible 
proo£  This  in  English  law  was  long  ago  arbi- 
trarily fixed  at  ▲.D.  1189  (the  commencement 
of  the  reign  of  Richard  I.).  It  is  therefore 
deemed  that  a  custom  ia  established  at  law 
when  reasonable  affirmative  evidence  of  its  an- 
tiquity is  shown,  and  no  instance  to  the  con- 
trary is  proved  to  have  taken  place  since  that 
year;  bat  customs  or  prescriptions  may  now  be 
established  in  some  cases  by  evidence  of  user 
for  a  much  shorter  period.     [Prbscription.] 

Xmmerslon  (Lst  immersio,  from  immergo, 
/  plunge  under).  In  Astronomy,  denotes  the 
disappearance  of  any  celestial  object  behind 
another  or  in  its  shadow.  Thus  in  an  eclipse 
of  one  of  Jupiter^s  satellites,  the  immersion 
takes  place  when  the  satellite  disappears 
behind  the  body  of  the  planet  or  enters  into 
the  planet's  shadow ;  and  in  an  occultation  of 
a  planet  or  fixed  star  by  the  moon,  the  immer- 
sion is  the  disappearance  of  the  star  or  planet 
behind  the  body  of  the  moon.  In  like  manner, 
the  reappearance  of  the  body  is  called  its 
emersion.  The  immersions  and  emersions  of 
fixed  stars  occulted  by  the  moon,  are  phe- 
nomena of  great  importance  for  correcting  the 
lunar  tables. 

Zmmerslon,  BaptUm  by.  Seems  to  have 
been  the  most  ancient  mode  adopted  in  the 
Christian  church.  The  trine  immersion,  in 
honour  of  the  three  Persons  of  the  Divinity,  ia 
mentioned  by  Tertnllian,  and  prescribed  in  the 
iSJatramcntoT^ of  Gtegozytbe Great;  hnt Hngle 
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unmanion  was  held  Talid  by  tliat  pope,  and  hia 
dedaion  waa  confirmed  bj  tne  fourth  council  of 
Toledo,  A.D.  633. 

Zmmolatioii  (Lat  immolatioV  A  ceremony 
naed  in  the  Roman  sacrifices,  which  consisted 
of  throwing  npon  the  head  of  the  victim  some 
sort  of  com  or  frankincense,  together  with  the 
jnoloy  or  salt  cake,  and  a  little  wine. 

Xminoitalitj'.    [Sori..] 

XmmortellM  (Fr.).  The  'Everlasting 
flowers '  produced  by  various  Composite  plants, 
of  which  Hfiickjysum  may  be  taken  as  the 
type.  They  include  Antennaria,  Gnaphalium^ 
Apkelatis,  Pkanocoma,  Waitzia,  Helipterunif 
hJkodantke,  &c  The  so-called  flowers  are  the 
flower-heads  surrounded  bv  dry  scarious  coloured 
involucral  scales,  to  which  their  beauty  is  due. 

Ttntimntty  (Lat.  immunttas).  In  J  urispru- 
dence,  freedom  from  any  legal  obligation.  Thus 
the  phrase  cccUnastical  immunities  compre- 
hends all  that  portion  of  the  rights  of  the  church, 
in  different  countries,  which  consists  in  the  free- 
dom  of  its  members,  or  of  itA  property,  from 
burdens  thrown  by  law  on  other  classes. 

Xmpaet  (Lat.  impactus,  part,  of  impingo, 
/  strilce  against).  In  Mechanics,  the  instan- 
taneous action  of  two  bodies,  one  or  both 
being  in  motion,  at  the  moment  of  their  col- 
lision. When  the  bodies  have  no  motion  of 
rotation,  the  impact  is  said  to  be  direct  or 
oblique  according  as  the  common  normal  to  the 
surfaces  of  the  bodies  at  their  point  of  impact 
does  or  doea  not  coincide  with  the  directions  of 
their  previous  motions.  The  impact  of  spherical 
bodies,  elastic  and  non-elastic,  is  considered 
in  all  elementaiy  treatises  on  Mechanics. 
[Ck>LLi6xoir.] 

Itepagea  (Lat).  In  Architecture,  the 
border  or  framework  which  surrounds  the 
panel  of  a  door. 

XmpaleiiMBt  (Lat.  palus,  a  stake).  A 
species  of  punishment  still  (though  rarely)  in 
use  among  the  Turks,  and  known  to  some  bar- 
barous nations,  which  consisted  in  thrusting  a 
stake  through  the  body,  and  thus  leaving  the 
victim  to  a  lingering  death.  It  is  of  mat 
antiquity,  being  referred  to  in  the  Eumeniaes  of 
^Bsdiylus. 

IxPAUoaotT.  In  Heraldry,  the  division  of 
a  shield  palewise,  when  the  shield  is  said  to  be 
party  ptr  pale.  Impalement  per  baron  etfeme 
IS  the  division  which  takes  place  on  marriage ; 
when  the  husband's  coat  is  borne  on  the  dexter 
aide  of  the  pale,  and  the  wife's  on  the  sinister. 
Fonnerly,  the  husband's  and  wife's  arms  were 
impaled  by  dimidiation;  that  is,  the  dexter 
half  of  the  husband's  coat  was  impaled  with  the 
sinistar  half  of  the  wife's :  and  this  inconvenient 
mode  of  marshalling  was  pursued  in  French 
beraldiy  down  to  the  period  of  the  Revolution. 

XMopmnrntUm  (from  Lat.  panis,  bread).  In 
Theology,  the  substantial  union  of  the  body  and 
blood  of  Christ  with  the  elements  of  the  eucha- 
nA  without  a  change  in  their  nature.  The  word 
appears  to  be  first  used  in  the  controversy  about 
toe  real  presence  in  the  ele?enih  century,  and  to 
be  applied,  by  ths  supporters  of  transubstantia- 
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tion,  to  the  less  material  doctrine  of  Berengarlus 
and  his  followers.  It  has  since  been  objected,  by 
Roman  Catholics,  to  the  Lutheran  theory,  tiiat 
it  revived  the  old  error  of  impanation.  The 
supporters  of  the  opinion  of  Berengarius  were 
sometimes  termed  Adessenarii ;  from  the  word 
adesse,  to  be  present. 

XmparlplnBate  (Lat.  impar,  odd,  and 
pinnatus,  winged).  In  Botany,  a  term  applied 
to  pinnate  leaves  when  there  is  a  single  ter- 
minal or  odd  leaflet,  and  not  an  even  number 
of  pairs. 

Xmparlanoe  (Fr.  parler,  to  speak).  A  mode 
of  delaying  proceedings  in  a  dvil  action  by 
petition  to  the  court  for  further  time.  General 
imparlance  was  to  the  next  term ;  special  im- 
parlance to  a  i^peci^ed  day,  which  might  be  in 
the  same  term.  The  practice  of  imparlance  is 
now  abolished  (see  stat.  2  Wm.  IV.  c.  39,  and 
rule  31  of  Trin.  Term  1853),  improved  methods 
of  procedure  having  been  substituted. 

Xmpastation.  In  Sculpture,  the  mixture 
of  different  matters  bound  together  by  means 
of  cements  capable  of  resisting  the  action  of  fire 
or  air. 

Iknpasto  (Ital.).  In  Painting,  a  term  applied 
to  the  substance  or  thickness  of  the  colours  as 
they  are  laid  on  the  canvas;  as  thin,  solid, 
heavy,  &c. 

Xmpatieiis  (Lat).  A  very  extensive  genus  of 
Balsaminaeea,  whose  head-quarters  are  in  India. 
One  native  species,  L  noli  me  tangere,  is  called 
Tottch-^me-not,  a  name  which  alludes  to  a 
property  possessed  by  the  capsules  of  all  the 
species,  that  of  splitting  up  with  elasticity  into 
their  component  valves,  if  touched  after  they 
become  ripe,  the  seeds  being  often  scattered 
with  violence :  hence  the  generic  name. 

Zmpoaelmioiit  (from  the  Latin  impetere, 
to  prosecute).  A  species  of  process  against 
persons  accused  of  treason,  or  high  pubUc 
crimes  and  misdemeanours  of  an  inferior  de- 
scription. The  first  regular  instances  of  this 
proceeding  appear,  according  to  Mr.  Hatsell, 
on  the  rolls  of  parliament  in  the  latter  end  of 
the  reign  of  Edward  III.  Before  that  time  the 
Lords  seem  to  have  exercised  a  high  but  irre- 
grular  jurisdiction  over  state  offences,  at  the 
prayer  of  the  crown  or  of  private  persons.  But 
m  vie  case  of  Richard  Lyon,  1876,  we  first  find 
the  Commons  appearing  in  their  public  capacity 
as  prosecutors:  and  several  similar  instances 
occur  in  the  course  of  the  following  century. 
From  the  reign  of  Henry  VI.  to  that  of  James 
I.  impeachments  seem  to  have  fallen  into 
disuse ;  bills  of  attainder,  and  prosecutions  in 
the  Star  Chamber,  having  been  employed  in 
their  stead.  In  the  seventeenth  year  of  James 
I.  this  form  of  proceeding  was  revived  against 
Sir  Giles  Mompesson  for  having  procured 
illegal  patents,  and  from  that  time  to  the 
present  has  been  the  regular  constitutional 
form  of  accusation  for  state  offences.  The  form 
of  the  accusation  exhibited  by  the  Commons  is 
styled  the  articks  of  impeachment.  It  is  an 
undoubted  right  of  the  Commons  to  exhibit 
such  articles  against  a  peer  for  treason,  or  any 
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other  high  crimes  and  misdemeanoun ;  but  it 
has  been  doubted  whether  the  Lords  have  juris- 
diction in  capital  cases  over  a  commoner  in 
this  proceeding.  In  one  instance  (in  1681)  they 
xeftised  to  act»  but  have  in  seyeral  other  in- 
stances admitted  their  competency.  Managers 
are  appointed  by  the  Commons  to  conduct  the 
prosecution  before  the  Lords.  In  case  of  an 
impeachment  of  a  peer  for  treason,  it  is  usual 
to  address  the  crown  to  appoint  a  lord  high 
steward;  but  the  appointment  of  such  an 
officer  does  not  seem  essential  to  the  conduct  of 
an  impeachment.  By  12  and  13  Wm.  III.  c.  2 
it  is  enacted  that  a  pardon  under  the  great  seal 
shall  not  be  pleadable  to  an  impeachment. 
This,  however,  does  not  deprive  the  king  of  his 
prerogative  of  pardoning  after  conviction.  It 
was  determined,  on  the  impeachment  of  Warren 
Hastings,  that  this  proceeding  in  the  Lords  is 
Dot  put  an  end  to  by  the  prorogation  or  disso- 
lution of  parliament ;  and  an  Act  was  passed  to 
prevent  prorogation  or  dissolution  from  having 
the  effect  of  putting  a  stop  to  the  previous 
proceedings  in  the  House  of  Commons.  Judg^ 
ment  on  impeachment  must  proceed  on  the 
same  evidence  which  would  be  required  in  the 
ordinary  courts  of  justice;  in  which  respect 
this  proceeding  di£^  from  that  by  bill  of 
Attainder. 

Xmponotrabllity  (Lat  impenetrabilis,  not 
to  be  penetrated).  In  Physics,  one  of  the 
•essential  preperties  of  matter  or  body.  It  is  a 
property  inferred  from  invariable  experience, 
and  resting  on  this  incontrovertible  fact,  that 
no  two  bodies  can  occupy  the  same  portion  of 
space  in  the  same  instant  of  time.  Impene- 
trability, as  respects  solid  bodies,  requires  no 
proof;  it  is  obvious  to  the  touch.  With  regard 
to  liquids,  the  property  may  be  proved  bv  very 
simple  experiments.  Let  a  vessel  be  filled  to 
the  brim  with  water,  and  a  solid  incapable  of 
solution  in  water  be  plunged  into  it ;  a  portion 
of  the  water  will  overflow  exactly  equal  in  bulk 
to  the  body  immersed.  If  a  cork  be  rammed 
hard  into  the  neck  of  a  phial  full  of  water,  the 
dbdal  will  burst,  while  its  neck  remains  entire, 
taxe  disposition  of  air  to  resist  penetration  mav 
be  illustrated  in  the  following  way :  Let  a  tall 
g^ass  vessel  be  nearly  filled  with  water,  on  the 
surface  of  which  a  lighted  taper  is  set  to  float. 
If  over  this  glass  a  smaller  cylindrical  vessel, 
likewise  of  glass,  be  inverted  and  *  pressed 
downwards,  the  contained  air  maintaining  its 
place,  the  internal  body  of  the  water  will  de- 
scend, while  the  rest  will  rise  up  at  the  sides, 
and  the  taper  will  continue  to  bum  for  some 
seconds,  encompassed  by  the  whole  mass  of 
liquid.     (Leslie  s  Elements  of  Natural  PhiUh 

XmpeiiaateSt  Xmpeiinefl  (Lat  in,  and 
penna,  a  wing).  The  name  of  a  tribe  of  swimming 
birds,  having  short  wings  covered  with  feathers 
resembling  scales.  The  penguin  {Aptenodytes) 
and  the  great  Awk  {Mca  impmni*)  are  ex- 
amples of  this  group,  which,  Eowever,  is  not  a 
natural  one. 

Imperativo  Ntood  (Lat  impero,  I  com^ 
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mand).    That  form  of  the  verb  which  denotes 
command,    entreaty,    or,    in  general,   desire. 

[GfiAlCMAR.] 

Xmperator.    [Ehfbbor.] 

Zmperatorln.  A  neutral  crvstaUine  prin- 
ciple contained  in  the  root  of  ImpenUoria 
Oatruthium. 

Zknperfeot  Cadonoe.  In  Music.  [Ca- 
dence.] 

Zmperfect  Concords.  In  Music,  such  as 
are  liable  to  change  from  major  to  minor,  or 
the  contrary,  as  are  thirds  and  sixths;  still, 
however,  not  losing  their  consonancy. 

Zknperfect  xramber.  A  number  which  is 
not  equal  to  the  sum  of  its  divisors.  [Pbrfiot, 
AnuNDAirr,  and  Bbficismt  Number.] 

Zknperfeot  Tonse.  In  Ghnmmar,  that 
modification  of  a  verb  which  expresses  that  the 
action  or  event  of  which  we  speak  was,  at  a 
certain  time  to  which  we  refer,  in  an  unfinished 
state.  This  in  English  is  designated  by  the 
auxiliary  *  was,'  joined  with  what  is  called  the 
present  participie  but  is  really  the  locative 
case  of  a  participial  noun,  fii  Gbeek  it  is 
formed  by  prefixing  the  temporal  augment  c  to 
the  root  of  the  verb.  This  augment  is  supposed 
by  Bopp  to  be  the  same  as  the  negative  particle 
a,  which  is  here  simply  a  denial  <^ present  time. 
In  Latin  this  tense  is  formed,  like  the  future, 
by  adding  an  affix  from  the  root  bhu,  or  bu 
(Gr.  ^v),  to  be. 

Imperial  (Lat^  imperialis).  In  Architec- 
ture, a  species  of  dome,  whose  profile  is  pointed 
towards  the  top,  and  widens  towards  the  base, 
thus  forming  a  curve  of  contrary  fi,exure  ;  the 
domes  executed  in  Persia  present  the  most 
striking  illustrations  of  this  system ;  in  them 
the  stability  is  owing  entirely  to  the  adhesion 
of  the  cement  employed  in  their  construction. 

Imperial.  A  bevexage  formed  by  dissolv- 
ing two  drachms  of  cream  of  tartar  in  a  pint 
of  boiling  water,  and  flavouring  it,  when  cold, 
with  lemon  peel  and  sugar. 

impersonal  Verbs.  In  Grammar,  those 
used  only  in  the  third  person;  as  the  Cbeek 
f|c<m,  Latin  licet,  it  is  Uxwfid.  It  is  quite 
clear  that  every  verb,  whether  active  or  pas- 
sive, must  have  a  necessary  reference  to  some 
noun,  either  expressed  or  understood,  for  its 
nominative ;  and  hence  the  doctrine  of  imper- 
sonal verbs  has  been  justly  rejected  by  the 
best  grammarians,  both  ancient  and  moidem. 
[Grammar.] 

ZmpetliTO  (Lat.).  An  eruption  of  small 
pustules,  sometimes  called  the  moist  tetter. 
Something  of  this  kind  is  often  produced  by  par- 
ticular trades,  where  irritating  substances  are 
applied  to  the  skin.  Cleanliness,  cooling  oint- 
ments, and  occasionally  the  nitrated  mercurial 
ointment  much  diluted,  are  usefuL  Harro- 
gate water  and  baths  have  been  recommended, 
and  mild  aperients.  The  eruption  is  not  con- 
tagious. 

Zmpetiui  (Lat  force).  In  Ghinnery,  the 
altitude  through  which  a  heavy  body  must  fidl 
to  acquire  a  velocity  equal  to  that  with  which 
the  ball  is  discharged  firom  the  piece. 


IMPETUS 

Imfstus.  In  Mechanics,  the  same  with 
wtcmenturn  at  farce, 

Implioatloii  (Lat.  implicatio,  an  intan- 
fflement).  In  Law,  an  inference  necessarily 
arising  from  something  declared.  Thus  con- 
tracts  are  said  to  be  either  express  or  implied. 

[CONTRA-CT.] 

Xmplioit   ronetlOB.      [Exfucit   Func- 

TIOK.] 

XmpliiTliiin  (Lat.).  In  ancient  Architec- 
ture, the  onter  part  of  the  conrt  of  a  house 
which  was  tomoieed  to  the  weather.  In  the 
summer  time,  it  was  the  custom  of  the  Bomans 
to  stretch  an  awning  orer  this  part  of  their 
habitations. 

Imponderable  Sabstanoes.  Heat,  light, 
electricity,  and  magnetism  are  so  called,  by 
those  who  refer  their  phenomena  to  the  pre- 
sence of  rery  snbtile  forms  of  matter  of  in- 
appreciable weight 

Imports  (Lat  importo,  I  bring  in).  The 
mass  of  commodities  purchased  from  foreign 
conntriea,  and  employed  either  for  manufacture, 
with  a  Tiew  to  subsequent  exportation  and 
home  nsc^  or  for  immediate  consumption,  are 
called  the  imporU  of  a  country. 

TbB  declared  ralne  of  each  among  thirty- 
two  heads  of  imports,  purchased  by  the  United 
Kingdom  in  the  year  1863,  exceeded  a  million 
sterling.  Of  these  quantities,  the  most  yaluable 
were  cotton,  reckoned  at  fifty-six  millions; 
com,  including  rice,  at  nearly  twenty-nine 
millions ;  wool  at  nearly  twelve  millions ;  sugar 
at  eleven  millions  and  a  half ;  tea  at  ten  mil- 
lions and  a  half;  raw  and  thrown  silk  at  nine 
millions  and  a  half;  timber  at  five  millions 
and  a  half;  coffee,  wine,  butter,  and  flax,  each 
at  about  four  millions  and  a  half. 

In  ordinary  years  the  largest  amount  (in 
ralne)  of  imports  has  been  derived  from  me 
United  States.  Since  1861,  however,  British 
India  has  headed  the  list.  Stall  the  United 
States  take  the  second  place,  France  ranks 
next,  then  Egypt,  China,  Kussia,  the  West 
India  Islands,  toe  North  American  colonies, 
-Holland,  Australia,  the  Hanse  Towns,  Prussia, 
ToAbj,  Bel^um;  the  imports  from  each  of 
these  countries  (stated  in  the  order  of  the 
quantity  supplied  by  each)  exceeding  five 
millions. 

The  following  is  the  valne  of  imports  since 
1864,  the  year  in  which  the  real  value  was 
fizBl  estimated : — 


1854. 
1855. 
1856. 
1857. 
1858. 
1859. 


152.380,053. 
143,542,850. 
172,544,154. 
187,844,44  L 
164,583,832. 
179,182,355. 


Year 

1860. 

1861. 

1862. 

1863. 

1864. 


210,530,873. 
217,485,024. 
225,716,976. 
248,980,942. 
267,375,333. 


Imposiiir  (Fr.  imposer).  In  Printing,  the 
•mngement  of  the  pages  of  a  sheet,  or  form, 
iqpon  the  imposing  stone  in  their  proper  order, 
so  that  when  thry  are  printed  and  the  sheet 
ftldsd  they  will  follow  eadi  other  consecutively. 
Ihs  filiniUiie  is  then  put  about  them,  with  the 
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chase ;  and  they  are  wedged  up  with  quoin% 
so  as  to  be  ready  for  the  pressman. 

Xmposttton  of  Bands.  This  ceremony  is 
maintained  in  the  English  and  other  diurcnea, 
as  being  conformable  to  the  apostolic  practioe 
and  that  of  the  earliest  ages,  in  which  confirma- 
tion and  the  ordination  of  priests  and  deacons 
are  supposed  to  have  been  accompanied  with 
the  performance  of  this  ceremony.  In  Acts  vi. 
the  apostles  are  represented  as  laying  their 
hands  on  those  appointed  to  be  deacons;  in 
Acts  viii.  and  xix.  the  converts  who  had  been 
already  baj^ised  by  Philip  and  John  are  in 
the  same  manner  confirmed  by  Paul  and  the 
other  apostles. 

Zmpossiblo  Quantity.  In  Algebra,  the 
symbolical  result  of  an  impossible  operation. 
The  term  is  usually  restricted  to  quantities  ex- 
pressible only  in  the  form  a  +  b^/—l,  where  a  and 
o  denote  real  numbers.  If— were  the  symbol 
of  ordinary  subtraction,  however,  and  b  denoted 
a  greater  number  than  a,  the  term  imvosnbU 
might,  with  equal  propriety,  be  applied  to  the 
quantity  a— 6.     [Imaotnart.] 

Impost  (Lat.  impositus,  part  of  impono^  1 
place  upon).  In  Architecture,  the  capiUd  of  a 
pier,  or  pilaster,  that  receives  the  thrust  of  an 
arch.  The  impost  varies  in  the  character  of  its 
mouldings  with  the  order  to  which  it  is  applied. 
Sometimes  the  whole  of  the  entablature  serves 
as  an  impost  to  an  arch.  The  term  is  applicable 
to  any  supporting,  or  springing,  piece. 

The  term  impost  is  also  frequently  used  as 
synonymous  with  a  tax  or  public  burden. 

Zknpreeatloii  (Lat.  imprecatio^.  In  Rhe- 
toric and  Poetry,  a  form  of  speech  in  which  ths 
superior  powers  are  invoked  to  destroy  or  iigms 
the  objects  of  the  speaker's  enmity.  In  Shak- 
speare.  Learns  imprecation  against  his  daughters^ 
and  that  of  Timon  against  the  Athenians,  fiir- 
nish  noble  instances. 

Zknpregnatioii  (Lat  pnegnans,  ftregnant). 
In  Botany,  the  act  of  the  fertilisation  of  ths 
ovules  by  means  of  the  pollen  tubes.  It  is 
equivalent  to  fertilisation. 

Xmpresoriptlble  Rlylits.  In  Law,  rights 
which  cannot  be  lost  to  the  owner  through  the 
claims  of  any  other  founded  on  Prbscbiption. 

Iknprsssinoiit.  The  forcible  levying  of 
mariners  in  time  of  war  for  the  king's  ser- 
vice at  sen.  The  power  of  impressment  is  a 
branch  of  the  king's  prerogative.  It  is  men- 
tioned in  the  statute  2  Richard  II.  c.  4  as  a 
recognised  usage.  Various  classes  of  mariners 
are  exempted  from  it  by  particular  statutes. 
The  officer  impressing  acted  under  an  im- 
press warrant  for  that  especial  purpose ;  bnt 
the  regularity  of  this  instrument  was  care- 
fully watched  by  the  courts,  and  criminal 
informations  have  been  also  granted  against 
officers  guilty  of  unnecessary  severity  or  acts 
of  private  malice  in  carrying  it  into  execu- 
tion. It  was  not  used  in  the  Russian  war 
of  1854. 

Xmprlmatiir  (Lat.  let  it  he  printed).  The 
term  applied  to  the  priviloffo  which,  in  coun- 
tries subjected  to  the  censorship  of  the  press, 


IMPRINT 

sunt  be  granted  bj  a  public  fiiDCtioiiary  ap- 
pointed  for  the  purpose  before  any  book  can  be 
printed.  This  formula  was  much  used  in  Eng- 
lish books  printed  in  the  sixteenth  and  seren- 
teenth  centuries,  and  was  usually  printed  so  as 
to  face  the  title-page.  This  permission  is  still 
Tested  in  some  of  our  own  uniyersities,  especi- 
ally in  Scotland,  where  it  is  not  unusual  to  find 
on  the  title-page  of  some  works  recommended  to 
public  favour  by  the  senatus  academicus,  the 
tmprimatur  of  the  principaL  Unlicensed  books 
and  reprints  were  sometimes  printed  in  places 
called  by  Moxon  holea^  or  holes  private, 

nnprint  (Fr.  imprimcr).  The  designation 
of  the  place  where,  by  whom,  and  when  a  book 
is  printed  or  published,  always  placed  at  the 
bottom  of  the  title.  Among  the  early  printers 
it  was  inserted  at  the  end  of  the  book,  and  is 
styled  the  colophon.  By  the  Act  39  Geo.  III. 
c  70,  erery  printer  was  obliged  to  affix  his 
name  and  residence  to  each  article  printed, 
and  if  it  consisted  of  more  than  one  lea^  then 
upon  the  first  and  last  leaves,  under  a  heavy 
penalty ;  but  there  were  some  exceptions.  The 
Act  39  Geo.  III.  c  79  was  amended  by 
61  Geo.  IIL  c  65  and  2  &  3  Vict  c.  12. 
All  the  provisions  on  this  subject,  however, 
were  repealed  in  1869  (32  &  33  Vict.  c.  24). 
The  chief  practical  use  of  them  was  in  facib- 
tating  proceedings  for  libel,  and  their  repeal 
has  occasionally  cau'ied  difficulty  in  this  re- 
spect, especially  in  cases  where  it  is  sought  to 
proc^  under  the  criminal  law,  as  no  evidence 
can  bo  obtained  from  the  defendant.  The 
author,  the  printer,  and  the  publisher  of  a  libel 
are  all  liable  to  an  action  for  damages  at  the 
suit  of  the  ii^ured  party,  to  an  indictment,  or 
in  certain  cases  to  a  criminal  information. 

Imprompta  (from  the  Latin  phrase,  in 
promptu  esse,  to  be  in  readiness).  In  Litera- 
ture, any  short  and  pointed  production  sup- 
posed to  be  brought  forth  on  the  spur  of  the 
moment;  generally  of  an  epigrammatic  cha- 
racter. 

Xmproper  Fraotton.  In  Arithmetic,  one 
whose  numerator  exceeds  its  denominator :  it 
consists  of  a  whole  number  and  a  proper  frac- 
tion. Thus  the  improper  fraction  {  is  equal 
to  2  +  j-,  which  latter,  written  in  the  form  2  j-, 
18  called  a  mixed  number.  In  Algebra,  a 
fraction  whose  numerator  and  denominator  are 
rational  fimctions  of  the  same  variable,  is  said 
to  be  proper  or  improper,  according  as  the 
degree  of  the  function  in  the  denominator  does 
or  does  not  exceed  that  in  the  numerator. 

Xmprepilatioii  (LaL  proprius,  peeuliar). 
In  Law,  where  the  tithes,  glebe,  or  other 
ecclesiastical  dues  of  a  parish  are  in  the  hands 
of  a  layman.  The  religious  societies  having, 
at  the  time  of  the  Reformation,  the  property  of 
many  benefices  in  their  hands,  clauses  were 
inserted  in  the  acta  by  which  they  were 
dissolved  to  give  that  property  absolutely  to 
the  king,  by  whom  it  was  granted  out  to  lay 
proprietors.  In  common  liuguage,  such  bene- 
fices are  said  to  be  impropriated  as  are  in 
the  liands  of  laymen;  such  as  are  held  by 
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spiritual  corporations,  sole  or  aggregate,  aie 
termed  appropriated, 

Zmprovisatore  (from  Lat.  improviso,  on  a 
sudden,  unexpectedly).  An  Italian  word,  signi- 
fying a  person  who  has  the  talent  of  co«iposing 
and  reciting  verses  on  a  given  subject  im- 
mediately and  without  premeditation.  This 
peculiar  talent,  thus  restricted,  appears  to 
belong,  almost  exclusively,  to  the  Italian  lan- 
gruage  and  people.  Much,  no  doubt,  of  the 
faciHty  of  these  improvisatori,  which  appears 
almost  preternatural  to  one  unaccustomed  to 
hear  them,  arises  from  the  peculiar  ease  and 
fiexibility  of  their  language,  and  its  richness  in 
rhymes.  But  this  circumstance  will  not  wholly 
account  for  so  singular  a  national  faculty ;  for, 
about  the  time  of  the  revival  of  letters,  Italy 
possessed  improvisatori  in  Latin  as  well  as 
m  Italian.  Many  poets  have  enjoyed  consider- 
able celebrity  in  their  day  from  their  success 
in  this  mode  of  composition ;  but  we  are  not 
aware  that  any  of  their  poems  have  acquired  a 
permanent  celebrity,  although  often  taken  down 
from  their  recitation.  Tuscany  and  the  Vene- 
tian States  have  been  most  famous  for  the  pro- 
duction of  improvisatori,  especially  Sienna  and 
Verona ;  in  which  latter  city  the  talent  seems 
to  have  been  perpetuated  by  succession.  The 
chevalier  Bernardino  Perfetti,  the  most  famous 
of  all  these  reciters,  was  of  Sienna:  he  flou- 
rished in  the  first  half  of  the  seventeenth 
century.  He  is  said  to  have  possessed  un- 
bounded erudition,  and  to  have  been  able  to 
pour  forth  extempore  poetical  essays  on  the 
most  abstruse  questions  of  science.  There 
have  been  many  distinguished  females  pos- 
sessed of  this  talent  (improvisatrici).  Conlla, 
the  most  celebrated  of  them,  was  of  Pistoia  in 
Tuscany.  She  was  the  original  of  Madame 
de  Staei  s  Corinne,  She  received  in  1776  the 
laureate  crown  at  Home,  an  honour  whidi  had 
also  been  accorded  to  Perfetti.  Germany  is 
said  to  have  produced  one  noted  improvisatrice, 
Anna  Louisa  Karsch.  There  appears  no 
reason  why  the  term  improvisation  should  not 
also  be  applied  to  the  deliveiy  of  unpremedi- 
tated discourses  in  prose.  It  is  the  exertion  of 
a  very  similar  fisiculty,  perfected  in  the  same 
manner  by  habit  to  a  degree  almost  incon- 
ceivable by  those  not  accustomed  to  witness  its 
exercise.  It  is,  however,  much  more  gejienL 
The  North  American  Indians  are  represented 
to  possess  it  in  a  high  degree.  In  Europe,  it 
is  most  generally  to  be  found  in  the  pulpits 
Public  secular  oratory  of  this  unpremeditated 
description  is  far  more  common  in  England  and 
ihb  United  States,  and  the  power  much  more 
sedulously  cultivated,  than  in  the  continental 
countries  of  Europe.  (Forsyth's  Italy,  Edin^ 
hurgh  Review  vol.  xxii.;  Encyctoptsdia  Metro* 
politana.) 

In  AntU  (Lat).  A  building  is  said  to 
be  in  antis  when  it  has  upon  the  facade  two 
columns,  detached,  standinff  between  two 
antse  that  terminate  the  side  walls  of  the 
building ;  as  in  the  temples  at  Rhamnns  and 
Sunium. 


IN  CiENA  DOMINI 

Zb  Ooeifta  Bomint  (Lat>  at  the  LortTs 
Smpper),  The  name  of  a  celebrated  papal 
ball,  containing  a  collection  of  extracts  from 
different  constitntions  of  the  popes,  comprising 
those  rights  which,  since  the  time  of  Qregoiy 
Vn.,  hare  been  nnintermptedly  claimed  bj 
the  Roman  see,  and  a.  proclamation  of  ana- 
thema against  all  who  violate  them.  It  was 
annually  read  on  Holy  Thoisday,  whence  it  re- 
ceires  its  name ;  bnt  lately  on  Easter  Monday. 
The  sects  of  heretics  are  cursed  in  it  by  their 
several  designations.  A  copy  of  the  bull  is 
hung  up  at  the  chittches  ot  St.  Peter  and 
St.  John  Lateran ;  and  all  patriarchs,  primates, 
bishops,  &C.,  are  required  to  hare  it  read  once 
or  more  annually  in  their  churches. 

SB  Base  (Lat).  A  term  applied  to  things 
actually  existing.  A  difference  is  made  by 
authors  between  in  esse  and  in  posse:  the 
latter  being  applied  to  things  that  are  not, 
but  may  be ;  the  former  being  said  of  things 
actually  apparent  and  visible. 

Zn  Formk  FanperU  (Lat).  In  Law,  a 
person  is  said  to  sue  as  a  pauper,  or  in  formd 
pauperis^  when  he  takes  advantage  of  the  stat. 
11  Hen.  VIL  c  12,  swearing  himself  not  to 
be  worth  five  pounds;  in  which  case  he  is 
entitled  to  have  any  necessary  writs  or  pro- 
cess gratis,  and  attorney  and  counsel  assigned 
him  without  fee,  and  is  excused  from  pay- 
ing costs  when  plaintiff.  By  misconduct,  and 
under  certain  other  circumstances,  the  party 
is  dispaupered,  and  loses  his  pririlege.  He 
is  capable  of  recovering  costs,  although  not 
liable  to  pay  them. 

ZnartiliSiiff*  In  Horticulture,  grafting  by 
approach,  that  is  to  say  uniting  a  scion  to  a 
stock  without  severing  its  connection  with  the 
parent  until  it  has  become  united  to  the 
stock  ;  the  branches  being  brought  together  in 
an  arching  manner. 

Inancvratioii  (Lat.  inauguratio).  This 
term  was  originally  applied  to  the  Roman 
ceremony  by  which  the  augurs  consecrated 
any  person  or  thing  to  the  service  of  the 
gods:  it  is  now  improperly  used  in  a  sense 
nearly  synonymous  with  the  consecration  of 
a  prdate,  or  the  coronation  of  a  king  or  em- 
peror, and  is  even  employed  to  denote  an 
introduction  to  any  office  with  certain  cere- 
monies, or  the  commencement  of  any  under- 
taking. 

Xiica  or  Tkiea«  A  name  given  by  the  In- 
dians of  ancient  Peru  to  their  kings  and 
princes  of  the  blood.  The  empire  of  the  Incas, 
fonnded,  according  to  tradition,  by  Manco 
Capac,  extended  over  the  table-land  of  the 
Andes,  from  Pasto  to  the  neighbourhood  of 
Chili,  as  well  as  the  lowlands  on  the  coast 
It  was  destroyed  by  the  Spaniards  under  Pi- 
zarro  and  Almagro.  The  blood  royal  of  the 
Incas  is  preserved,  or  believed  to  be  so,  among 
the  Indians  of  the  present  day ;  and  Tupac 
Amaru,  who  carried  on  a  long  and  nearly  suc- 
osesful  insurrection  against  Spain  in  the  latter 
part  of  the  lart  eentary,  profesMd  to  be  de- 
■Mndedfroni  thsoL 
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INCERTUM  OPUS 

Zaoandosoenco  (Lat.  in,  and  canden^ 
to  be  warm).  The  luminosity  exhibited  by 
a  substance  when  heated  up  to  a  certain 
point 

Znoantatioii  (Lat  incantatio,  from  in,  and 
canto,  /  sing).  A  form  of  words  combined 
with  certain  ceremonies  for  superstitious  pur- 
poses. They  were  most  commonly  resorted  to 
bj  unsuccessful  lovers.     [Philtbs.] 

Znearoeration  (Lat  in,  and  career,  a  pru 
son).  Literally,  imprisonment  In  Surgery, 
this  term  is  generally  applied  to  ruptures  or 
hemise,  with  the  same  meaning  as  strangulation ; 
but,  according  to  Scarpa,  an  incarcerated  hernia 
is  that  in  which  the  course  of  the  intestinal 
matter  is  interrupted  without  any  considerable 
injury  of  the  bowel  itself;  whereas  in  strangu- 
lated  hernia  the  vitality  of  the  bowel  is  af- 
fected, or  there  is  organic  injury  of  its  coats. 
The  Actions  of  the  merely  incarcerated  in- 
testine are  healthily  resumed  upon  its  return 
into  the  abdomen,  which  is  not  the  case  where 
true  strangulation  has  taken  place. 

Znoarnatlon  (Lat.  euro,  cam  is,  Jlish).  A 
word  in  common  use  among  theologians  to 
express  the  union  of  the  Godhead  with  the 
Manhood  in  Jesus  Christ.  For  the  opinions  of 
the  Arians,  Eutychians,  Nestorians,  Sabellians, 
and  Socinians  on  this  subject,  see  the  respective 
artic4es. 

Znoondiary  (Lat.  incendiarius,  from  in- 
ccndo,  /  bum).  Literally,  one  who  sets  fire 
wilfully  to  a  building  or  stores ;  but  it  is  used 
also  in  a  metaphorical  sense  for  any  political 
agitator  who  seeks  to  inflame  the  minds  of  the 
people.     [Arson.] 

Zneondiary  Ziotter.  In  Law,  a  common, 
though  not  strictly  a  legal  phrase,  especially  in 
Scotland,  for  threatening  letters,  meaning  not 
only  the  burning  of  property,  but  murder  or 
other  mischiefs. 

Znoenae.    [Fbankincbicse.] 

Zaoense^treo  or  Zneonae-wood.  Names 
implying  the  use  to  which  the  resinous  wood 
ana  juice  of  some  species  of  Icica^  espe- 
cially /.  guianensis  and  /.  heterophyUa^  are 
applied. 

Znoeptlve  (Lat  incipio,  /  begin).  A  word 
used  by  Dr.  Wallis  to  express  such  moments 
or  first  principles  as,  though  possessed  of  no 
magnitude  themselves,  have  yet  the  power  of 
producing  it  by  being  extended  or  enlarged. 
Thus  a  point  or  a  Une,  though  the  former 
has  no  proper  magnitude  and  the  latter  na 
breadth,  are  both  said  to  be  inceptive  oi 
enlargement 

In  the  Latin  language  inceptive  or  inchoative 
verbs  (the  latter  term  being  derived  from  the 
Lat  inchoare,  to  begin)  are  those  which,  ac- 
cording to  grammarians,  are  characterised  by 
the  termination  sco  or  scor  added  to  their 
primitives,  to  express  the  augmentation  of  the 
qualities  indicated  by  the  words  from  which 
they  are  derived:  as  augere,  to  increase; 
dugescerey  to  begin  to  increase ;  paUere,  to  bo 
pale ;  pallescere,  to  grow  pale. 

Znooitmn  Opvs  (Lat  uncertain  work)^ 


INCH 

In  ancient  Architecture,  a  species  of  walling 
whose  face  exhibits  an  irregularly  formed 
masonry  not  laid  in  horizontal  courses,  or  in 
regular  dimensions. 

Znoli*  A  measure  of  length ;  the  twelfth 
part  of  a  foot 

IiroH.  A  word  used  as  a  prefix  to  certain 
small  Scottish  islands,  as  Inch-Keith,  Inch- 
Ghurvie.  It  is  derived  from  the  old  Irish  or 
Gaelic  word  Inis  [which  seel. 

Xnoldenoe  (Lat.  incido,  t  fall  upon).  The 
meeting  of  one  body  with  another.  The  term 
angle  of  incidence  is  used  by  writers  on  Me- 
chanics and  Optics  in  different  senses.  Thus, 
in  the  case  of  a  body  striking  against  a  plane, 
the  angle  of  incidence  is  by  some  understood 
to  signify  the  angle  formed  by  the  line  in  which 
the  body  moved  with  a  straight  line  perpendi- 
cular to  the  plane ;  while  others  use  the  term 
to  denote  the  angle  which  the  line  of  incidence 
makes  with  the  plane  itself.  When  light  or 
any  elastic  body  is  reflected  from  a  surface,  the 
angle  of  incidence  is  equal  to  the  angle  of  re- 
flection ;  and  in  the  case  of  refraction,  the  sine 
of  the  angle  of  incidence  has  to  the  sine  of 
the  angle  of  refraction  a  constant  ratio  for  the 
same  media. 

Xncident.  In  Law,  something  necessarily 
appertaining  to  and  depending  on  another, 
which  is  termed  the  principal. 

Zndneration  (Lat  in,  and  cinis,  cineres, 
ashes).  The  combustion  of  organic  substances 
for  the  purpose  of  obtaining  their  ashes  or 
incombustible  residue. 

Znclsors  (Lat  incido,  /  cut).  The  teeth 
implanted  in  the  premaxillary  bones  of  the 
upper  jaw  and  in  the  corresponding  place  in 
the  lower  jaw,  and  generally  shaped  for  the 
purpose  of  cutting  or  coarsely  dividing  the 
food. 

ZnclinatlOB  (Lat  inclinatio).  A  term  of 
firequent  occurrence  in  Geometry  and  Physics. 
Euclid  makes  use  of  the  term  in  order  to 
deflne  an  angle;  a  more  satisfactory  way, 
perhaps,  would  be  the  precisely  opposite  one 
of  regarding  inclination  as  synonymous  with 
angle,  the  latter  being  defined  as  a  quantity  of 
turning  or  rotation,    [Akglb.] 

Incukatioit.  In  Astronomy,  the  planes  in 
which  the  planets  revolve  round  the  sun  are 
inclined  at  different  angles  to  the  plane  of  the 
ecliptic.  Again,  the  axes  of  rotation  of  the 
planets  are  inclined  to  the  planes  in  which 
they  revolve.  The  measure  of  these  angles  is 
called  the  inclination. 

ZnoUned  Vlane*  One  of  the  five  simple 
mechanical  powers.  The  theoiy  of  the  inclined 
plane  is  at  once  deduced  from  the  decomposi- 
tion of  forces.  The  weight  of  a  bod^  resting 
on  such  a  plane,  the  pressure  which  it  exerts, 
perpendicularly,  on  the  plane,  and  the  force 
which  must  be  applied  parallel  to  the  ^lane 
in  order  to  prevent  its  descent,  are  respectively 
proportional  to  the  length,  the  base,  and  the 
neight  of  the  plane. 

There  are  two  properties  connected  with  the 
motion  of  bodies  on  inclined  planes  which 
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may  be  here  noticed.  The  first  is,  that  the 
velocity  acquired  by  a  body  in  descending  from 
any  altitude  to  a  horizontal  plane  is  the  same 
when  it  reaches  the  horizontal  plane,  whether 
it  has  been  allowed  to  fall  freely  in  the  vertical, 
or  been  constrained  to  move  along  an  inclined 
plane  at  any  angle  of  elevation.  The  second  is, 
that  the  times  of  descent  through  all  chords  of 
the  same  circle  to  the  lowest  point  are  equal,  and 
equal  to  the  time  which  the  body  would  take  to 
fall  through  a  height  equal  to  the 
diameter  of  the  circle.  Thus,  let 
A  B  be  the  diameter,  and  C  B,  I)  B, 
and  E  B  chords  of  a  circle ;  the 
time  which  a  heavy  body  would  re- 
quire to  fall  vertically  through  the 
diameter  is  the  same  as  that  which 
it  would  require  to  roll  down  the  ■ 

inclined  plane  C  B,  or  D  B,  or  E  B.  In  other 
words,  bodies  placed  at  A,  C,  D,  and  E,  and 
abandoned  at  the  same  instant  to  the  action 
of  gravity,  would  arrive  at  B  at  the  same 
time.  In  these  propositions  it  is  supposed, 
of  course,  that  there  is  no  resistance  from 
friction. 

ZncUnometer.  An  apparatus  for  deter- 
mining the  vertical  element  of  the  magnetic 
force.  The  difficulty  of  determining  this  ele- 
ment by  a  direct  method  is  considerable,  on 
account  of  the  delicacy  of  the  apparatus  which 
is  requisite;.  Various  indirect  methods  have 
been  proposed.  Dr.  Lloyd,  in  the  Account  of 
the  Magnetical  Observatory  at  Dublin^  describes 
an  Inductive  Inclinometer,  *the  principle  of 
which  is  the  measurement  of  the  intensity 
induced  on  a  vertical  bar  of  soft  iron  by  the 
deviation  it  is  capable  of  causing  in  a  horizontal 
bar  suspended  near  it'  Weber,  of  Gottingen, 
proposed  a  method,  in  which  *  the  defiection  of 
the  horizontal  magnet  is  produced  by  the  earth's 
magnetism,  induced  not  on  a  vertical  bar  of 
soft  iron  at  rest,  but  on  a  ring,  sphere,  or  plate 
of  copper  made  to  revolve  about  a  vertical  axis.' 
Dr.  Lament^  of  Munich,  proposed  a  third  and 
less  simple  method :  '  As  in  Dr.  Lloyd's  pro- 
cess, a  bar  of  soft  iron  is  used  as  a  temporary 
magnet  The  bar  so  temporarily  magnetised 
is  made  to  act  unequally  on  the  two  bars  of 
an  astatic  magnetic  couple,  thereby  tending  to 
draw  them  aside  from  a  given  position  in 
which  they  would  otherwise  be  held  by  a  fixed 
magnet  of  a  given  power.  This  tendency  is, 
however,  destroyed  by  another  magnet  placed 
in  a  given  position  at  a  given  distance.  A 
series  of  reversals  and  changes  of  distance  in 
the  soft  iron  bar  and  the  neutralising  bar  is 
then  operated,  which  furnishes  equations  by 
means  of  which  every  quantity  excepting  the 
intensity  sought  and  known  quantities  can 
be  eliminated.'  {British  Association  Report, 
1842.)    [Maonstombteb.! 

Znolosvre  (Lat  includo,  /  shut  up).  This 
term,  in  a  general  sense,  is  one  of  the  first  acts 
of  appropriation,  since  in  a  new  country  when 
any  portion  of  land  is  purchased,  or  taken 
possession  of,  it  is  inclosed ;  that  is,  snnonnded 
by  a  boundary  line,  indicated  by  certain  ob- 
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jects,  natural  or  artificial,  or  of  both  kinds.  In 
a  pardcolar  sense,  to  indJoee  land  is  to  divide 
it  into  fields,  and  snrround  these  by  fences,  in 
order  that  each  field  may  be  deroted  to  a 
partidilar  description  of  cnltore.  If  nothing 
farther  than  the  coltiyation  of  plants  of  different 
kinds  were  carried  on  in  the  fields  of  a  farm, 
their  snbdiTision  by  fences  would  be  altogether 
Tmneceesary ;  but  as  in  most  cases  fields  are  kept 
alternately  under  tiUage  and  pasture,  it  is  de- 
sirable to  have  fences  to  confine  the  pasturing 
animals  to  the  field  appropriated  for  their  use. 

In  Law,  the  inclosure  of  common  or  waste 
land,  on  which  the  rights  of  commoners  sub- 
sist, is  efifected  in  England  through  Acts  of 
Pariiament,  either  speoal  or  genend,  by  the 
instrumentality  of  commissioners  appointed 
imder  those  Acts.  The  last  general  inclosure 
Act  is  8  &  9  "^ct  c.  ]  18,  amended  by  sub- 
sequent Acts. 

Xnelnsa  (Lat  indusus,  part  of  include,  / 
inclose).  The  name  of  a  tribe  of  shell-bearing 
Acephalous  Molluscs  in  the  system  of  Cuvier, 
eharacterised  by  the  closed  state  of  the  mantle, 
which  eyerywhere  surrounds  and  envelopes  the 
body,  leaving  only  a  narrow  aperture  for  the 
passage  of  me  foot,  and  being  prolonged  pos- 
terior^ into  two  siphons  projecting  beyond 
the  shell,  idiich  is  always  open  at  its  two  ex- 
tremities. The  bivalves  of  this  fomily  are  re- 
movable for  their  powers  of  burrowing  and 
txcavating  day,  sand,  wood,  or  even  stony 
rodoB ;  and  many  of  the  genera  secrete,  in 
addition  to  the  ordinary  valves,  a  calcareous 
lining  to  their  burrows,  which  forms  a  tube 
surrounding  the  valves  themselves.  The  rela- 
tive proportions  of  the  tube  and  valves  well 
illustrato  the  so-called  law  of  the  balance  of 
organs,  the  valves  becoming  diminished  in  size 
as  the  external  sheath  is  more  devdoped.  In 
the  ship-borer  iJOeredo  natnUis),  which  has  the 
longest  tabe,  the  valves  are  of  the  smallest 
sise,  being  reduced  to  the  office  of  mere  boring 
instruments,  instead  of  serving  to  protect  the 
softparts  of  the  animal.  In  the  watoring-pot 
shell  (AMperffiUum,  Lam.)  they  cease  to  be 
movable  organs,  and  are  blended  or  oonfiuent 
with  the  external  tube ;  this  is  dilated  at  the 
anterior  extremity,  which  is  surrounded  with 
a  projecting  radiated  ridge,  and  dosed  by  a 
convex  plato  perforated  Cke  the  mouth  of  a 
watering-pot 

liBelQSt  or  aeolfiai  (Lat.  shut  up).  In 
Eedesiastical  History,  a  class  of  religious 
persons  who  lived  as  hermits  in  single  cells, 
eenerally  attached  to  monasteries,  sometimes 
IB  the  neighbourhood  of  villages  and  towns, 
mder  the  law  of  not  leaving  them  unless  in 
ease  of  extreme  necessity  and  with  the  appro- 
bation of  the  bishop,  whose  seal,  or  that  of  the 
abbot  was  impressed  on  its  door.  The  cells 
axe  said  to  have  been  commonly  twdve  feet  in 
length  and  breadth.  Nuns  became  sometimes, 
but  .more  rarely,  rednses. 

Incosnito  (ItaL  vnknoum).  This  word, 
abbreriiited  into  incog,,  denotes  the  disguise 
resorted  to  by  the  great  when  they  are  un- 
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willing  to  be  recognised.  It  consists  either  fai 
assuming  a  different  name  or  title  for  thie 
nonce,  or  in  travelling  from  one  place  to  an* 
other  without  a  retinue  or  other  marks  of 
distinction. 

Xnoombnstlble  Cloth  (Lat  combustio,  a 
buminq).  This  term  was  originally  applied 
to  clotli  with  which  asbestus  was  interwoven ; 
on  burning  away  the  fibre,  the  incombustible 
mineral  texture  remained. 

More  recently,  cloth  and  other  materials 
have  been  rendered  to  a  great  extent  incom- 
bustible by  impregnating  them  with  certain 
saline  substances,  which,  upon  the  application 
of  firo,  form  a  species  of  glaze  upon  uie  goods, 
and  prevent  them  burning  with  fiame  by  pro* 
tecting  them  from  the  necessary  access  of  air. 
[CoMHUsnoK.J  Borax,  alum,  and  phosphate 
or  tuni^tate  of  sodium  are  the  most  efiectual 
salts  for  this  purpose ;  and  by  properly  apply* 
ing  them,  with  starch,  if  to  muslin  dresses, 
curtains,  or  bed  furniture,  or  with  size  to  paper 
hangings  and  scenery,  these  several  artides 
may  be  rendered  incapable  of  burning  with 
fiame,  and  thus  serious  acddents  by  fire  pre- 
vented. Wood  may  also  be  rendered  compara- 
tively incombustible,  by  soaking  it  in  solutions 
of  the  above  salts.     [Asbbstus.  J 

Income*  In  Finance,  the  annual  produce 
of  taxation  and  other  sources  of  public  revenue, 
the  object  of  which  is  to  defray  the  charges  of 
administration,  of  defence,  of  justice,  and  of 
public  credit 

Some  of  the  annual  charges  to  which  the 
nation  is  liable,  are  fixed,  as,  for  example,  the 
interest  on  the  funded  debt,  the  civil  list,  and 
some  few  similar  liabilities.  Others  are  vari- 
able, as  the  charge  of  the  army  and  navy,  and 
the  interest  on  the  fioating  debt.  On  the  latter 
subjects  votes  in  detail  are  taken  every  year, 
and,  when  parliament  is  pledged  to  supply, 
the  administration,  through  the  Chancellor  of 
the  Exchequer,  announces  its  budget  of  taxes 
for  the  forthcoming  financial  year.  Unless 
something  unforeseen  occurs,  the  precision  with 
which  the  Chancellor  of  the  Exchequer  anti- 
dpates  the  revenue  derivable  frx>m  the  taxes 
imposed,  is  the  measure  of  that  offidal's  intel- 
ligence and  capacity.  In  general  it  is  the 
practice  to  indude  a  slight  estimated  surplus 
m  the  aggregate  of  the  year's  taxation.  All 
excess  of  income  over  expenditure  is  de- 
voted to  the  extinction  of  a  part  of  the  publie 
debt 

In  the  foUowing  table  it  will  be  observed 
that  the  charge  of  collecting  the  revenue  is  not 
included  in  the  first  eiffht  years,  but  is  so 
induded  afterwards.  It  should  be  remembered, 
also,  that  in  all  inferences  from  public  expen- 
diture in  the  United  Kingdom  as  contrasted 
with  that  of  other  covmtries,  a  large  and  vari- 
able amount  of  taxation  for  poor  rates,  countj 
rates,  &c.  is  not  induded  in  the  genem 
account  of  public  charges,  though  analogous 
taxation  does  exist  and  is  induded  genenllj 
in  the  fiscal  arrangements  of  eontineiitu 
countries. 


ThiiU  Amounl  of  tie  EtUmaUd  and  Actual  Btiieniu  and  Expenditure  <if  Ae  United  Kingdom, 
vjiti  the  Difference  ielaeen   tie  Bitimated  and  Jclual  Amounta,  amd  the  Burplus   ~~ 
yqflne 
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Ihcokb.     In  FolitiFsl  EcoDomj,  the  aggn- 

C  value  of  all  material  prodacts  deriTed 
the  lalxiDr  of  a  nation  in  any  one  year, 
conEtitutCB  ita  income,  ail«F  dednctions  for  tba 
nplaeemfnt  of  inch  cspit&l  la  is  extended  in 
the  proccra  of  production. 

Ifliuijr  calculations  hsTO  been  made  as  to  the 
amount  of  national  income,  but  moat  of  the«e 
err  in  tho  fact  that  tiiey  an  HtimBt«d  from 
Pieh  personal  incomes  as  form  the  ol^eet  of 
du«ct  taxation,  added  to  those  which  fall  brlow 
iL  Bnt  it  will  b«  dear  that  all  ttcnonal  in- 
come which  is  derived  withont  tha  eipendi- 
tnre  of  labour  on  the  part  of  the  recipient  is  in 
•Sbet,  valaes  being  consequent  on  labour  only, 
ft  dednction  from  the  fraita  of  labour  itself,  or 
J  of  eipendiluia  which  the 
_.  . .  henriae  poacpsB.     The  rent  of 

land,  the  diTidendB  On  public  debt,  intereat 
pud  by  priTate  individuAla  on  loan  or  mort- 
gage, with  all  payments  made  for  administxa- 
tion,  protection  and  inatrnctian,  and  all  taxes 
which  are  imposed  on  the  public  for  other 
imrpaBM,  are  not  to  be  reckoned  in  national 
ineome  along  with  the  products  of  labour,  but 
are  only  aagfteatire  of  what  that  income  is.  In 
otier  words,  the  aggn^tfi  of  private  incomes 
if  laiEely  in  excess  of  the  amonnt  of  national 
ilkeome,  because  a  lai^  portion  of  every  private 
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incomeischargedwith  the  maintenance  of  other 
private  incomes.  The  service  rendered  by  the 
recipients  of  such  incomea  may  bo  of  the 
highest  importance,  both  to  the  commnnity  at 
large  and  to  parties  who  make  the  paymsnta; 
bnt  they  most  be  in  the  estimate  of  gross  in- 
come looked  on  as  port  oS  the  ezpenw  of  the 
process  of  production,  or  the  same  vsloe  will 
be  reckoned  twice  or  even  many  times  over  in 
the  calculation. 

Iireoira.Tix.     [T*x*TioK.] 

Zneoiu^eiwiirable  [Lat.  in,  nw.,  con~ 
cum,  witk,  and  mensurabilia,  mfoniraMr).  Two 
or  more  quantities  of  the  aune  kind  are  add  to 
be  incommensurable  when  no  other  like  quan- 
tity is  exactly  contained  in  both.  Two  incom- 
mensurable quantities,  therefore,  can  never  be 
proportional  to  two  numbers  or  even  to  two 
fioctioos ;  since  the  latter,  after  reduction  to  a 
common  denominator,  are  proportional  to  thdr 
numemtors,  and  any  two  nnmbera  whatever 
have  unity  for  their  common  meaanre.  Hence 
arisee  the  necesaarily  imperfect  character  of  all 
ilgebraical  demonstrations  of  geometrical  theo 


flflh  and  perhapa  most  perfect  book.   Two  iJoea 
chosen  at  random  will  m  gmeral  be  incom- 
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their   beinff    commonsiirable    is    exceedingly 
■mall;   and  in  attempting  to  represent  these 
lines  hj  numbers,  the  utmost  we  can  do  is  to 
assign  two  numbers  which  shall  be  as  nearly 
as  me  please  proportional  to  the  lines.    The 
diagonal  and  side  of  a  square,  for  instance, 
cannot  be  exactly   represented   by  any   two 
numbers  whatever ;  for,  as  Euclid  has  proved 
in  his  tenth  book,  they  are  incommensurable. 
In  &ct^  if  A  B  C  be  half  a  square, 
CCi  a    circular    arc    described 
around  A  as  centre,  and  G^  A^  a 
tangent  to  this  arc  at  C^,  it  can 
easily  be  shown  that  BCi»CxAi 
=r  Aj  C,  so  that  Ai  B  Cx  is  itself 
half  a  smaller  square.    Now  if 
AB  and  AG  had  a  common  measure,  the 
Litter  would  also  be  a  common   measure  of 
BC^AG  andofBCi»AB-6G,  and  hence 
also  a  common  measure  of  B  G^  and  A^  B ^B  G 
— BG].  [GoxMKXsuRABLB.]  Heuce  the  diagonal 
and  side  of  the  first  square  can  have  no  common 
measure  which  is  not  also  a  common  measure 
of  the  diagonal  and  side  of  the  smaller  square, 
as  well  as  of  the  diagonal  and  side  of  a  third 
and   still  smaller  square  obtained  from   the 
second  in  the  same  manner  as  the  second  was 
obtained  from  the  first ;  and  so  on.     The  con- 
struction being  manifestly  endless,  we  conclude 
that  the  diagonal  and  side  of  the  original 
square  can  have  no  common  measure  which  is 
not  also  a  common  measure  of  the  diagonal  and 
side  of  the  least  square  of  the  series ;  in  other 
words,  they  have  no  common  measure  whatever. 
Xneompatibles  (Lat  in,  neg.,  con^BCum, 
and  patior,  I  endure).    In  Chemistry,  salts  and 
other  substances  are  said  to  be  incompatible 
which  cannot  exist  together  in  solution  without 
mutual  decomposition.    Thus  the  soluble  salts 
of  lead  and  of  barium  are  incompatible  with 
sulphuric  acid  and  the  sulphates,  because  the 
sulphates  of  lead  and  of  barium  are  insoluble, 
?ni  consequently  thrown  down  in  the  form  of 
precipitates. 

XncomprasAlblUty  (Lat  in,  neg.,  con— 
cum,  and  premo,  pressi,  I  press).  That  quality  of 
bodies  in  virtue  of  which  their  volumes  cannot 
be  diminished.  There  are  no  substances,  perhaps, 
absolutely  incompressible.  Liquids,  however, 
resist  compression  with  great  force;  but  the 
experiments  of  Oersted,  Perkins,  and  Canton 
hare  proved  that  water  has  its  bulk  sensibly 
dimimshed  by  increasing  the  pressure  upon  it. 
Nevertheless,  the  extent  to  which  the  compres- 
sion can  be  carried  is  veiy  smalL  On  en- 
closing water  within  an  iron  cannon,  the  sides 
of  which  were  three  inches  in  thickness,  and 
applying  a  very  great  force  of  pressure,  the 
cannon  burst  before  the  volume  of  water  had 
been  reduced  to  19-20ths  of  its  original  dimen- 
sions. A  pressure  equal  to  that  of  the  atmo- 
sphere reduces  the  bulk  of  water  only  about 
forty-five  parts  in  one  million. 

laeoBsnioiui  (Lat  incongruus^  inconsis' 
temty.  In  the  theory  of  niunbas,  two  numbers 
ars  said  to  be  inoongraous  with  respect  to  a 
giTen  modulus,  or  &ird  number,  when  the 
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difference  between  those  two  numbers  is  not 
divisible  by  the  modulus.  Thus  15  and  3  are 
incongruous  with  respect  to  the  modulus  7,  but 
congruous  with  respect  to  the  modulus  4.  The 
incongruous  roots  of  a  congruence  are  the 
incongruous  numbers  which  satisfy  that  con- 
gruence. Thus  8  and  16  are  incongruous  roots 
of  0:^  =  1  (mod.  6).     [Coxoruence.] 

ZnoorporatloB  (Lat  in,  and  corpus,  a 
body).  In  Law,  the  formation  of  a  legally 
constituted  body  with  perpetual  succession  and 
corporate  rights.     [Corporation.] 

Xnoraaaate  (Lat.  incrassatus,  rendered 
thick).  In  Botany,  applied  to  bodies  which 
are  thicker  than  usual  in  proportion  to  their 
area,  as  in  the  leaves  of  succulents. 

Xnorement,  Beorement  (Lat  incremen- 
tum  and  decrementum,  increase  and  decrease). 
In  Mathematics,  the  difference  between  two 
successive  values  of  a  variable  quantity  is 
called  an  increment  or  a  decrement  accordingly 
as  the  second  value  is  greater  or  less  than 
the  first  A  decrement  being  considered  as  a 
negative  increment^  we  speak  generally  of  the 
increment  of  a  function  ^mich  corresponds  to  a 

f'ven  increment  of  its  independent  variable, 
he  determination  and  investigation  of  the 
ratio  of  two  such  increments  is  the  primary 
object  of  contemplation  in  the  calculus  of 
differences^  whilst  the  differential  calculus  is 
concerned  chiefly  with  the  limit  to  which  this 
ratio  approaches  as  the  increments  continually 
diminish.  The  method  of  increments  was  the 
name  originally  given  to  the  calculus  of  dif- 
ferences by  Dr.  Brook  Taylor,  whose  Methodus 
/m;rem«n^(>rum,  published  in  1715,  contains  the 
celebrated  theorem  which  has  since  been  made 
the  basis  of  the  differential  calculus. 

iNCREMEirr.  In  Rhetoric,  a  species  of  climax 
rising  graduaUy  from  the  loincest  to  the  highest 
[Glikax.] 

Zncmstatlon  (Lat  incrustatio).  In  Archi- 
tecture and  Sculpture,  a  work  fixed  with  cement, 
or  cramp  irons,  into  notches  made  to  receive 
it ;  such  as  inlaid  work,  mosaics,  &c. 

Znonbatlon  (Lat.  incubatio,  a  brooding). 
Hatching,  or  the  lying  down  of  an  animal  upon 
her  own  or  another's  eegs,  communicating  to 
them,  and  maintaining  them  at,  her  own  tem- 

f>erature:  a  condition  essential  to  their  deve- 
opement.  In  many  animals  the  developement  of 
the  foetus  takes  place  after  the  exclusion  of  the 
egg,  and  whilst  it  is  maintained  in  contact  with 
the  external  surface  of  the  parent's  body,  as  in 
the  crab  and  lobster  tribes,  beneath  the  caudal 
plates ;  or  agglutinated  to  the  surface  of  the 
abdomen,  as  in  certain  species  of  pipe-fish 
{Syngnathus)\  or  concealed  in  cutaneous  mar- 
supial cavities,  as  in  other  species  of  Syngna^^ 
thuSf  and  the  Hippocampus ;  but  in  these  and 
other  instances  from  the  cold-blooded  animals, 
the  protection  of  the  ova  seems  to  be  the  object 
of  their  attachment  to  the  parent,  and  not  tbe 
communication  of  warmth  or  any  other  infiuenoe 
essential  to  their  developement  It  is  only  in 
the  Oviparous  class  with  warm  blood,  or  birds, 
tltat  true  incubation  takes  place,  and  in  thif 
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class  witli  the  sole  exception  of  the  Megapodes 
or  Mound-birds.  Another  characteristic  of 
trae  incubation  is  that  the  place  of  the  eggs 
determines  that  of  the  incubator,  which  can 
only  perform  its  office  by  lying  down  upon 
the  eags ;  while  in  most  of  the  examples  of  false 
incuDation  in  the  cold-blooded  animals,  the  eggs 
are  retained  by  special  contriyances  in  contact 
-with  the  parent,  without  occasioning  any  re- 
straint upon  her  postures  or  movements. 

That  a  due  degree  of  warmth  is  the  essential 
object  of  incubation  in  birds,  is  proved  by  the 
ancient  and  well-known  practice  of  substituting 
artificial  heat,  by  which  fertile  eggs  are  hatched 
in  the  same  period,  and  the  excluded  chick  is 
as  fully  and  strongly  developed  as  when  pro- 
duced by  natural  incubation. 

The  mean  temperature  of  incubation  is  100^ 
V^ta.\  it  may  vary  from  96®  to  106**,  and 
towards  the  dose  of  the  process  may  be  sus- 
pended for  one  or  two  hours,  or  for  a  longer 
period,  according  to  the  degree  of  extraneous 
neat  which  the  egss  may  derive  from  their 
sitaation,  without  latal  consequences  to  the 
embryo. 

The  power  of  communicating  the  requisite 
degree  of  warmth  to  their  eggs  arises  in  birds 
out  of  the  unusual  developement  of,  and  do- 
termination  of  blood  to,  a  peculiar  plexus  of 
Tessels  distributed  over  the  skin  of  the  abdo- 
men, and  which,  in  most  birds,  is  connected 
with  a  derivation  of  blood  from  the  internal 
organs  of  generation,  after  the  subsidence  of 
the  ftmctional  activity  of  the  ovarium  and  ovi- 
duct, to  the  external  integuments.  The  vas- 
cular, hot,  and  sensitive  condition  of  the  skin 
of  the  abdomen  is  the  exciting  cause  of  th&t 
uncontrollable  propensity  to  incubate  which  the 
Greeks  denominated  storge,  and  which,  with  its 
associated  phenomena  of  patience,  abstinence, 
and  self-denial,  forms  so  remarkable  a  feature 
in  the  economy  of  birds.  The  egg  of  the  bird 
presents  several  peculiarities  in  relation  to  the 
drcumstances  unaer  which  it'^is  to  be  developed : 
its  oval  form  permits  a  greater  proportion  of 
its  surface  to  be  in  contact  with  the  heat- 
oommunicating  skin  of  the  parent  than  if  it 
had  been  a  spherical  body ;  while  the  shell,  by 
virtue  of  its  hard  calcareous  texture,  and  its 
arched  disposition  about  the  soft  contents,  suffi- 
ciently defends  them  from  the  superincumbent 
pressure.  As  warmth  is  the  only  essential 
influence  which  the  egg  derives  from  the  parent, 
the  shell  is  porous,  and  permeable  to  air,  and 
the  germ  is  surrounded  by  an  adequate  store 
of  nutritious  matter.  This  matter  is  of  two 
kinds:  the  external,  called  the  white  of  the 
egg,  or  albumen,  which  wholly  disappears 
during  the  process  of  incubation;  and  the 
internal  part,  or  yolk,  inclosed  in  a  peculiar 
membrane,  and  rendered  lighter  and  of  an 
orange  colour  by  the  admixtare  of  a  peculiar 
oil.  The  germ  is  situated  at  the  supemcies  of 
the  yolk,  oeneath  the  vitelline  membrane,  in 
the  circular  opaque  white  spot  called  the  cico' 
trieula,  or  tread ;  and  a  peculiar  mechanism  is 
superadded  to  tiie  yolk,  by  means  of  which  the 
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germ-bearing  surface  of  the  yolk  is  always  kept 
uppermost,  and  next  to  the  warmest  surface  of 
the  egg,  and  at  the  same  time  is  relieved  from 
the  pressure  against  the  hard  shell,  to  which  it 
must  have  been  subject  if  the  light  yolk  had 
not  been  restrained  from  rising  to  absolute 
contact  with  that  surface.  Both  these  purposes 
are  effected  by  the  attachment  of  two  cozds  of 
condensed  albumen,  continued  at  one  end  from 
near  the  poles  of  the  yolk,  but  a  little  more 
distant  from  the  germ-bearing  side  than  the 
line  of  the  transverse  axis,  and  expanding  at 
the  opposite  end,  which  is  lost  in  the  layers  of 
albumen  near  the  poles  of  the  egg.  Thus,  by 
their  presence  and  place  of  attachment,  these 
cords,  called  the  chalaza^  restrain  and  regulate 
the  rising  of  the  yolk ;  so  that  whichever  way 
an  egg  be  turned,  the  larger  proportion  of  the 
light  yolk  always  rises  above  the  attachment  of 
the  restraining  cords,  with  the  cicatricula  upon 
its  summit  The  period  of  incubation  is  gene- 
rally directly  as  tne  size  of  the  bird,  but  the 
degree  of  developement  which  the  chick  attains 
pnor  to  exclusion  varies.  As  a  general  rule,  it 
IS  inferior  in  birds  of  flight,  as  Uie  Accipitrine 
and  Passerine  orders,  than  in  the  terrestrial, 
wading,  and  swimming  birds ;  and  the  warmth 
and  complexity  of  the  nest  bears  relation  to 
this  difference  of  developement  If  the  thrush 
had  been  forewarned  that  her  young  would  be 
excluded  from  the  egg  naked  and  helpless,  she 
coidd  not  have  prepared  beforehand  a  warmer 
and  more  comfortable  abode  than  her  instinct 
had  led  her  to  construct  for  their  accommodation ; 
and  if  with  such  a  nest  we  contrast  the  rude 
recess  of  straw  in  which  the  hen  deposits  and 
incubates  her  eggs,  it  might  be  imagined  that 
she  knew  beforehand  that  her  chickens  would 
come  into  the  world  well  clothed,  and  strong 
enough  at  once  to  run  about  and  pick  up  their 
own  food.  In  this  case,  therefore,  the  nest 
relates  only  to  incubation ;  in  the  other  to  in- 
cubation and  subsequent  rearing  of  the  young : 
and  according  to  the  degree  of  developement 
obtained  during  incubation,  and  the  asso- 
ciated condition  of  the  nest  and  habits  of  the 
parent^  birds  have  been  divided  into  two  great 
groups,  the  Aves  altrices  and  Avea  pracoces, 
[Avis.] 

ZnonlMitloiif  Artmclal.  Artificial  incu- 
bation has  been  practised  from  a  remote  period 
by  the  f^jptians  and  Chinese;  the  former, 
indeed,  have  carried  this  process  to  such  a  high 
degree  of  perfection,  as  in  many  instances  to 
have  entirely  superseded  the  use  of  the  hen 
in  hatching.  It  is  effected  either  bv  means  of 
an  oven,  stove,  or  steam,  theprinciples  of  which 
will  be  found  detailed  in  lire's  Dictionary  of 
Arts,  j-c.  This  process  has  received  consider- 
able attention  from  the  French  philosophers; 
but  perhaps  the  best  exemplification  of  its  re- 
sults witnessed  in  Europe  is  given  by  the  Eo- 
caleobiont  or  egg-hatching  machine,  eidiibited 
in  London.  This  term,  invented  to  exprsss 
the  process  of  artificial  incubation,  is  coined 
from  the  Gr.  iiacaXiu,  leaQ  out,  and  fiUn,  Itfe. 
[Pdbgzculttjbb.] 
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Zneabus  (Lat  from  incubo,  /  lie  uportf 
because  the  sufferer  feels  as  if  something 
pressed  upon  his  chest).  The  nightmare.  The 
same  incubus  is  derived  from  imaginaiy  fiends 
or  spectres.  Many  noble  fiunilies  were  sup- 
posed to  have  their  origin  from  the  connection 
of  incubi  with  females,  as  in  the  well-known 
instance  of  Hobert  of  Normandy,  called  le 
DiabU,  For  the  theories  on  the  intercourse 
of  incubi  and  succubi  with  humun  beings,  see 
Lecky,  Hist  of  Rationalism^  ch.  i.  [Ephialtes.] 

X&munbent  (Lat.  incumbens,  leaning 
upon).  A  term  applied  to  the  holder  of  an 
office ;  in  popular  language  chiefly  of  an  eccle- 
siastical benefice. 

IxcuMBurr.  In  Botany,  applied  to  an  em- 
bzyo  when  its  radicle  is  folded  down  upon  the 
back  of  the  cotyledons. 

Znonmbmred  Bstates*  Aott  Xiisli.  In 
eonsequence  of  a  Tariety  of  causes,  among 
which  the  too  general  improvidence  of  Irish 
iandholders,  and  their  reluctance  to  part  with 
the  appearance  of  territorial  rights  after  the 
substance  had  passed  to  their  creditors,  wvre 
the  chief,  most  of  the  landed  property  in 
Ireland  had  £dlen  into  an  extremely  incon- 
venient and  anomalous  legal  position.  In 
many  instances  the  judgments,  mortgages,  and 
other  chaiges  on  estates  greatly  exceeded  their 
value;  the  owner  was,  in  fact,  only  a  collector 
for  others;  and  the  number  and  variety  of 
these  incumbrances  was  so  great  that  a  sale 
frequently  became  impossible:  the  Court  of 
Chancery  being  unable  to  afford  the  necessary 
relief  by  reason  of  its  forms,  which  require  the 
assent  and  co-operation  of  all  parties,  however 
'remotely  interested.  In  this  state  of  things 
the  Irish  Incumbered  Estates'  Act  was  passed 
in  1849,  after  the  famine  of  1847  had  drawn 
general  and  serious  attention  to  the  economical 
condition  of  the  island.  This  Act  provided  that 
an  incumbered  estate  might  be  summarily  sold 
on  judicial  decree  (pronounced  by  a  court  of 
three  commissioners  created  for  the  purpose), 
on  the  application  of  the  owner  or  of  any  in- 
cumbrancer, providing  for  the  application  of 
the  purchase  money  among  the  parties  entitled, 
and  relieving  the  purchaser  fh>m  any  trouble 
or  risk,  by  giving  him  a  parliamentary  title 
free  from  incumbrances.  The  practical  effects 
of  this  measure  were  abundantly  and  rapidly 
felt.  In  September,  1858,  it  was  estimated 
that  more  than  8,000  conveyances  had  been 
executed  under  the  authority  of  the  court,  and 
that  23,000,000/.  had  been  received  on  account 
of  purchase  moneys  of  estates  sold  under  it, 
of  which  3,000,000/.  came  from  English  and 
foreign  purchasers,  the  remainder  from  Irish. 
These  statistics  appeared  so  convincingly  to 
ertablish  the  value  of  the  institution,  that  the 
mtem  was  rendered  permanent  bv  the  Irish 
Landed  Estates*  Act  of  1868,  and  made  ap- 
pUeable  to  all  estates,  whether  incumbered 
ornot. 

In  1864  a  similar  measure  was  enacted  for 
the  West  Indies  (West  Indies  Incumbered 
Estates*  Act,  17  &  18  Vict  c.  117,  amended 
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by  subsequent  Acts),  which  can,  however,  only 
be  put  in  force  with  the  consent  of  each  colony 
concerned.  It  is  now  in  force  in  five  islands, 
of  which  Jamaica  is  the  principal,  and  extensive 
sales  have  been  effected  under  it^ 

Znoninbrance  (Fr.  encombrer,  to incwnheri 
Mod.  Lat.  comber,  a  weir — Ducange:  Mr. 
Wedgwood,  who  denies — s.  v.  •Combo*' — that 
this  word  is  derived  from  the  Latin  cumulus, 
a  heapf  connects  it  with  the  German  kummer, 
Dutch  komber,  trouble).  In  Law,  the  general 
name  for  liabilities  whereby  property,  and  in 
especial  propertv  of  freehold  in  lands  and  here- 
ditaments, may  be  burdened;  such  as  mortgages, 
dower,  annuities,  and  the  like.  The  rules  of  law 
and  equity  with  respect  to  the  adjustment  of  the 
rights  and  duties  of  different  persons  having 
interest  in  the  inheritance,  in  respect  of  the 
discharge  of  incumbrances,  are  very  minute 
and  complicated.  (Story's  Equity  Jurisprudence, 
§  486.) 

Znoanabiila  (Lat.  a  cradle).  In  Biblio- 
graphy, a  term  applied  to  books  printed  during 
the  early  period  of  the  art ;  in  general  confined 
to  those  which  appeared  before  the  year  1600. 

Zoourveil  (Lat.  incurvus,  curved  inwards). 
In  2Ioology,  when  a  part  is  curved  inwards. 

Zndeellnable  (Lat.  indeclinabiHs).  In 
Grammar,  a  word  admitting  of  no  declension 
or  infiexion.  Adverbs,  prepositions,  particles, 
conjunctions,  are  all  indeclinable.  In  classical 
languages,  indeclinable  nouns  are  the  few  nouns 
(chiefiy  borrowed  by  the  Greeks  and  Latins 
frrom  foreign  languages)  of  which  the  termina- 
tion is  not  altered  in  the  several  cases. 

Zndellnite  (Lat  indefinitus,  ficom  finis,  an 
end).  In  Botany,  when  stamens  are  above 
twenty  in  number;  the  word  is  applied  to  all 
other  parts  when  their  number  is  greater  than 
can  be  readily  counted.  This  term  always 
refers  in  botany  to  number,  and  never  to  form. 

Zndellnite  Zntaffral.  The  general  form 
of  the  sum  of  an  infinite  series  of  infinitesimal 
elements  whose  initial  and  final  terms  are  un- 
determined. It  may  also  be  considered  as  any 
one  of  the  functions  which  has  a  given  function 
for  its  differential  coefficient.  The  corresponding 
equivalent  symbols  for  an  indefinite  integral  are 

/F(x)«?»and  (i)"F(:r). 

[Integral  Calctlus.] 

Zndellnite  Proposition.  In  Logic,  one 
which  has  for  its  subject  a  common  term, 
without  any  sign  to  indicate  whether  it  is  dis- 
tributed or  undistributed.     [Pboposition.] 

Zndebisoent  (Lat  in,  and  dehisco,  Iffapey 
In  Botany,  when  the  pericarpium  of  a  fruit 
continues  perfectly  closed,  without  opening  in 
any  degree  when  ripe. 

Indemnity  (Lat.  in,  neg.,  and  damnum, 
loss).  In  Politics  and  Jurisprudence,  a  word 
of  various  signifieations,  but  applied  usually 
to  laws  passed  to  relieve  individuals  fh)m 
penalties  to  which  they  are  liable  in  conse- 
quence of  acting  in  an  illegal  manner.  The 
Act  of  Indemnity,  annual^  passed  by  the 
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Britiflh  parliament  for  many  years  prior  to  the 
repeal  of  the  Test  and  Corporation  Acta  in 
1828,  was  a  mcasore  for  the  relief  of  persons 
who  had  assumed  any  office  without  qualifying 
themselves  for  it  by  taking  the  oaths  pre- 
ficribed  by  those  enactments.     In  Feudal  Juris- 

Srudence,  the  right  of  the  lord  to  a  certain 
uty  payable  by  religious  establishments  to 
compensate  him  for  the  loss  of  those  fines  on 
alienation  which  would  probably  have  accrued 
from  time  to  time  if  their  property  had  re- 
mained in  lay  hands,  was  termed  indemnity.  In 
the  language  of  modem  politics,  compensations 
paid  by  a  state  to  other  states,  corporations, 
or  individuals,  for  losses  sustained  through 
its  acts,  bear  the  same  name.  Acts  of  in- 
demnity are  also  sometimes  passed  to  relieve 
ministers  from  the  responsibility  of  measures 
exceeding  their  strict  constitutional  powers, 
taken  by  them  when  parliament  was  sitting,  to 
meet  some  unforeseen  public  emergency,  or  in 
iffnorance,  it  may  be,  that  they  had  exceeded 
£e  powers  vested  in  them  by  the  constitution. 
Laws  of  indemnity ^  in  the  language  of  foreign 
jurisprudences,  include  laws  for  compensation. 
Thus  in  1825  a  law  of  indemnity  was  passed 
in  France  to  compensate  the  losses  sustained 
by  the  emigrants  or  their  families,  and  those  of 
persons  who  had  been  condemned  to  death  for 
political  offences  in  the  course  of  the  Kevolu- 
tion.  The  sum  allotted  to  this  purpose  was 
an  annual  amount  of  30,000,000  fhmcs  (about 
1,200,000/.).  A  special  commission  was  ap- 
pointed to  carry  it  into  execution;  but  it 
appears  that  its  labours  were  broken  off  be- 
fore their  completion  by  the  political  changes 
of  1830. 

Indenture  (fh>m  Lat.  dens,  dentis,  tooth). 
In  Law,  a  writing  or  deed  comprising  some 
contract  between  two  or  more  parties.  The 
name  is  derived  from  the  ancient  practice, 
according  to  which  the  original  and  counter- 
part original  (to  be  retained  by  each  ^arty 
respectively)  were  written  on  the  same  skin  of 
parchment,  and  then  the  two  parts  were  se- 
parated by  a  notched  or  indented  cut,  so  that 
when  applied  to  each  other  they  would  appear 
to  match.    [Dbsd.] 

Xndependenoef  X>eolaratlon  of.  In 
the  History  of  the  United  States  of  America, 
the  Declaration  of  Rights  was  adopted  by  the 
first  general  congress  of  the  then  revolted 
colonies  which  met  at  Philadelphia  in  Septem- 
ber 1775.  In  this  declaration  that  assembly 
claimed  the  right  of  internal  legislation  and 
taxation  for  the  provincial  legislatures,  and 
declared  various  acts  of  the  mother  country 
to  be  infringements  and  violations  of  the 
riffhts  of  the  colonists.  The  second  congress, 
which  met  in  May  1776,  adopted  on  July  4 
of  that  year  a  deeUtration  of  independence; 
by  which,  after  again  recapitulating  the  griev- 
ances complained  of  in  the  former  declaration, 
it  declared  the  colonies  to  be  free  and  indepen- 
dent states,  absolved  from  all  allegiance  to  Oroat 
Britain.  The  first  draoght  of  this  famous 
declaration  was  prepared  by  a  committee  of 
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five ;  consisting  of  Jefferson  and  Adams  (both 
afterwards  presidents),  Franklin,  Sherman, 
and  Livingstone.  Jefferson  and  Adams  were 
afterwards  deputed  as  a  sub-committee  to 
prepare  the  aeclaration  itself;  but,  in  the 
shape  in  which  it  finally  appeared,  it  was  in 
fact  the  work  of  the  former. 

Independents.  A  Protestant  sect ;  so 
called  because  they  maintain  that  every  single 
congregation  forms  a  church  or  independent 
religious  society  in  itself,  unconnected  with,  and 
not  amenable  to,  any  other.  They  consequently 
condemn  everything  like  a  national  establish- 
ment of  reli^on,  whether  episcopal  or  pres- 
byterian.  They  have  always  maintamed, 
speaking  generally,  Calvinistic  doctrines:  their 
only  peculiarity  consisting  in  their  maintenance 
of  mdependent  ecclesiastical  government. 

On  tne  reformation  of  religion  in  Eneland, 
the  great  body  of  Protestants  adopted  the 
episcopal  form  of  church  polity,  wnich  was 
established  as  the  national  religion.  But  there 
were  not  a  few  who  conscientiously  thought 
that  this  polity  too  nearly  resembled  that  which 
had  been  supplanted.  These  nonconformists, 
or  dissentients  from  the  established  faith,  are 
known  in  history  under  the  derisive  name  of 
Puritans^  as  the  followers  of  Novatian  had  been 
denominated  in  the  third  century.  [Cathari.] 
But  while  they  forsook  the  national  church,  and 
condemned  many  of  her  tenets,  they  did  not 
agree  among  themselves.  They  were,  in  truth, 
unanimous  m  nothing  but  in  resisting  the  con- 
stitution of  the  predominant  hierarchy.  Some 
of  them  were  in  favour  of  a  presbytery,  such  as 
Calvin  had  established  in  Geneva,  and  as  Knoi( 
had  introduced  into  Scotland.  Others  were 
against  every  form  of  state  religion,  but  re* 
^larded  each  congregation  of  Christians  as  being 
jure  divino  a  complete  and  independent  church. 
Of  this  latter  opinion,  which  constitutes  the 
pure  principle  of  English  Independency,  the 
author  and  great  advocate  was  Kobert  Brown, 
who  was  originally  a  clergyman  of  the  episcopal 
church,  from  which  he  seceded,  and  avowed  nis 
new  doctrines  about  the  year  1580.  (Neal's 
History  of  the  Puritans^  vol.  i.  ch.  vi.  London 
1822.)  Brown  is  represented  by  Neal  as  a 
vehement  and  popular  declaimer,  and  insinua- 
ting in  his  manners.  He  not  only  advocated 
the  leading  principles  of  Independency  as  we 
have  stated  them  above,  but  taught  that  the 
priesthood  was  neither  a  distinct  order,  nor 
conferred  an  indelible  character;  that  every 
person  regarded  by  the  majority  of  a  congre- 
gation as  qualified  to  teach  might  be  set  apart 
for  that  office  by  the  election  of  his  brethren, 
and  by  imposition  of  their  hands;  in  like 
manner,  by  their  authority,  he  mijght  be  reduced 
again  to  the  rank  of  a  private  Christian ;  and 
fbrther,  that  any  member  who  thought  proper 
to  exhort  or  instruct  the  brethren  ei\joyed  the 
inherent  right  of  doing  so,  or  of  prophesying 
before  the  whole  assembly.  Hence  after  the 
stated  pastor  had  finished  his  services,  the 
ordinary  members  were  allowed  to  commanicate 
in  public  their  sentiments  on  any  religious  sub- 
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j«ct  But  while  Brown  enforced  these  views, 
and  claimed  liberty  of  conscience  to  himself,  he 
was  not  willing  to  allow  similar  privileges  to 
other  sects,  particnlarly  the  church  of  England. 

Brown  and  his  followers  suffered  severely 
for  their  principles.  He  was  committed,  as 
he  afterwards  tx>a8ted,  to  thirty-two  prisons 
in  succession,  in  some  of  which  he  could 
not  see  his  hand  at  noonday.  Nor  were  his 
adherents  more  mercifully  treated:  many  of 
them  were  fined  and  imprisoned,  and  some 
put  to  death.  (Neal  i.  313.)  Under  these  cir- 
cnmstancefl^  a  body  of  the  P^Jt  ^^^  Brown 
at  their  head,  fied  to  Houand,  and  founded 
churches  at  Middlebm'g,  Amsterdam,  and  Ley- 
den.  But  these  establishments  were  neither 
•oiUd  nor  lasting.  When  the  BroMmists  were 
delivered  from  the  hands  of  the  bishops  their 
oppressors,  they  quarrelled  among  themselves ; 
and  their  leader,  weary  of  his  office,  came  back 
to  England  in  1689,  and  returned  into  the 
church  which  he  had  so  long  and  so  severely 
calumniated. 

The  Brownists  that  still  remained  in  Holland, 
learning  moderation  ^m  experience,  were  not 
unprepcured  to  modify  or  reform  the  severe 
discipline  of  their  founder.  This  judicious 
change  was  brought  about  by  John  Kobinson 
of  N<nfoIk,  member  of  the  con^egation  at 
Leyden.  (Mosheim  v.  359-60.)  Hitherto  the 
sect  had  been  called  Brownists:  they  now 
renounced  that  name,  and  have  since  been 
known  under  the  title  of  Independents ;  and 
Kobinson,  who  wrote  an  apologv  for  them 
(Apoloffia  justa  et  neeessariaproExulibtts  An- 
qliSf  ^  irownisia  vulgo  appellantur,  Lugd. 
Batar.  1619,  8vo.),  was  considered  as  their 
founder.  They  laid  aside  that  hostility  to 
other  sects  which  Brown  had  inculcated,  and 
difiered  with  them  only  on  the  subject  of  church 
government.  They  were  also  much  more  atten- 
tive than  the  Brownists  had  been  to  the 
establishment  of  a  regular  ministry  in  their 
communities ;  for,  while  the  latter  allowed  all 
ranks  and  orders  of  men  to  teach  in  public,  the 
Independents  had,  and  still  have,  a  certain 
numoer  of  ministers  chosen  respectively  by  the 
congregations  where  they  are  fixed.  Nov  is 
any  person  among  them  permitted  to  speak  in 
pirohc  till  he  has  received  the  sanction  of  the 
congregation. 

Independency,  thus  put  on  a  more  rational 
footing  in  Hollimd,  was  introduced  into  England 
by  Mr.  Heniy  Jacobs,  who,  in  1616,  established 
the  first  Independent  or  Congregational  church 
in  this  country.  For  some  time,  however,  the 
sect  made  but  slow  progress  in  England.  Its 
members  concealed  their  principles  from  public 
view,  to  avoid  the  penal  laws  in  existence 
tgainst  nonconformists.  But  during  the  latter 
part  of  the  reign  of  Clharles  L  the  Independents 
assumed  greater  courage,  and  publicly  avowed 
their  principles.  From  this  period  uieir  pro- 
gress was  rapid  ;  a  circumstance  that  may  be 
imputed  in  no  slight  degree  to  the  support  of 
Oliver  Cromwell,  who  espoused  their  cause  and 
enrolled  himself  among  the  list  of  their  mem- 
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bers.  They  probably  were,  during  Cromwell's 
time,  the  most  powerful  and  important  religious 
body  in  England ;  though  for  a  few  years  pre- 
vious to  the  death  of  Charles  I.  the  Presby- 
terians may  be  said  to  have  had  the  ascendency. 
Indeed,  presbytery  had  been  established  by  Act 
of  Parliament  as  the  national  church ;  and  it 
was  chiefiy  owing  to  the  growing  influence  of 
the  Independents  that  this  Act  was  rendered 
inoperative.  ( Murray's  Life  of  Samud  Ruther^ 
fordf  chap.  viu.  Edinburgh  1628.)  Notwith- 
standing the  Apology  written  by  Robinson, 
the  Independents  as  a  body  had  not  agreed  on 
any  standard  of  faith  and  discipline;  but,  in 
the  year  1658,  their  leading  members  held  a 
meeting  in  London,  tmder  the  sanction  of  the 
Protector,  and  passed  *  The  Savoy  Confession, 
or  a  Declaration  of  the  Faith  and  Order  owned 
and  practised  by  the  Congregational  Churches 
in  England,  agreed  upon  and  consented  unto  by 
the  Elders  and  Messengers  in  their  Meeting  at 
the  Savoy,  Oct.  12,  1658.'  This  Confession, 
and  Robinson's  Apology^  on  which  it  is  mainly 
founded,  contain  a  synopsis  of  their  various 
tenets  ;  and  from  these  it  appears,  as  Mosheim 
remarks,  '  that  they  di£fered  from  the  Presby- 
terians or  Calvinists  in  no  single  point  of  any 
consequence,  except  that  of  ecclesiastical  govern- 
ment (Adam's  Religious  World  Displayed, 
ii.  312-13.) 

Thus  matters  stood  at  the  date  which  we 
have  just  specified.  What  mieht  have  been  the 
issue  of  the  struggle  between  the  Independenta 
and  Presbyterians  if  Cromwell  had  lived,  or  if 
his  son  had  retained  power,  cannot  be  said.  But 
the  restoration  of  Charies  II.,  and  with  him  of 
the  episcopal  church,  put  an  end  to  the  infiuence 
of  both  sects.  The  Act  of  Uniformity,  passed 
in  1662,  was  designed  to  crush  nonconformists,, 
particularly  the  Independents  and  Presby- 
terians. The  Act  reqrjred  from  clergymen 
a  direct  recognition  of  the  principle  of  episco- 
pacy. The  effect  of  this  was  the  retirement  of 
about  2,000  clergymen  from  their  respective 
churches — Independents,  Presbyterians,  and 
Baptists ;  whom  Dissenters  still  characterise 
in  history  as  'the  illustrious  two  thousand,' 
'  the  ejected  members,'  or  *  the  Bartholomew 
worthies.'  The  Independents,  however,  though 
proscribed,  still  subsisted;  but  in  a  state  of 
persecution,  dejection,  and  weakness.  The 
Revolution  of  1688,  and  the  Act  of  Tolera- 
tion, which  was  passed  in  the  subsequent  year, 
brought  them  peace  and  the  free  exercise  of 
their  religion.  They  were  now  a  small  body  aa 
compared  with  the  Presbyterians ;  but  the  two 
sects,  having  much  in  common,  and  differing 
only  as  to  church  government,  entered  into  an 
association  with  each  other,  imder  certain  heads 
of  agreement,  which  tended  to  the  maintenance 
of  their  respective  institutions.  (Whiston'a 
Memoirs  of  his  Life  and  Writings,  vol  ii. ; 
Mosheim  v.  361-63.) 

Since  the  period  of  the  Revolution,  the  In- 
dependents nave  greatly  increased  hoth.  in 
numbers  and  importance.  The  extraordinary 
revival  of  religious  zeal  which  took  placo  about 
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.      INDETERMINATE  INDETERMINATE  COEFEICIENTB 

At  middle  of  l8»t  century,  under  the  inflnonee '  ^^^,''in,o  ,  continned  fraeaon,  and  finding  tli« 
of  the  two  Wesleje  and  WMtfieid,  was  of     *J 

e^entWeerricetotheeed.  M"?  e^^^'P"'- 1  ,,„™eat  ?  immediaWly  preceding  1  We 
BOSS,  awakened  to  a  deeper  tease  of  religion, ,  ^       j  t 

nfiiaing  to  nnita  with  any  of  the  three  bodies  '  ^ijjl  then  haTe  aq  —  bp=±l  [CoNnmnii 
of  Methodists,  the  Weslej;*!!,  tho  Whitfioldian,  | -^.j^^^^^j  „j  „  {±qc)  +  6(+-pi:)^c;  so  that 
or  the  countesB  of  Huntingdon's,  joined  ^o,  j.^gcandy--yc,orelBe  1= -jcandji^yc, 
ludepeDdenta,  and  formed  nnmerous  churches  ]  ^^  i^  an  integral  aolntion  of  the  given  equa- 
m  connection  with  that  sect.   The  Independc-*-  -  ?     -  ■-      .-..-.  ^  ....^  — 


hxn  long  ago  withdrawn  from  thei 
hthol^sbyter" :-J~~i - 


,,„,..     One  sui£  solution  (o,fl)  being  found,  a 
,  iofinito  number  can  be  at  once  determined, 
indeed  with  any  body  I  ^hey  are  all  included,  howarer,  in  the  formula 
"'-'""'"•  '  i(,y-fl— a(,wlw^e(iBanyiQt*gs^whBt- 

The  eolation  of  a  system  of  indetPnni- 


UI  tna  extent  buu  muucnti-  ui  lud  j.«.t,™,-  .  ^^^_  .j-f^^  BOiQlion  01  a  system  01  muewrmi- 
danta  in  England,  a  pretty  correct  idea  may  bo  ^^^  equatjons  ot  the  first  degree  is  reduced  to 
Itinnad  from  the  nnmber  of  their  oolleges  or  ^i^^^  ^  q^^  ,^g  ;„at  dwcribei  In  syBtema  of 
BCadBmie«,  and  of  their  chapels.    The  formep  |  j^uaiJonB  of  higher  degreee,  the  difGculties  are 


ai«  exduBivaly  confined  to  the  education  of 
ministeis  belongiM  to  Ihrar  own  denomination. 
Some  of  these  inetitatione  are  wealthy  endow- 
mente:  others  of  them  are  Bupported  by  annual 
iubBeriptiouB.  Their  nnmber  ia  ten  ;  the  oldest, 
at  Homerlon,  Middlesoi,  having  been  founded 
in  1730.  The  number  ot  Independent  chapels 
in  England  and  Walee,  according  to  the  censuB 
of  1861,  was  3,344.  In  Scotland  the  Inde- 
pendents have  upwards  of  100  chapels,  and 
wlreland  about  30;  bnt  it  is  reckoned  that 
they  hBT«  no  fewer  than  1,000  congregatjons  in 
the  United  States ;  and  the  best  authoritiM 
concur  in  stating  that  their  numbers  aie  on  th( 


iCQsely  inoreaeed.  The  theoiy  of  indrter- 
ate  equations  is  closely  connected  with  that 
„.  .sngrucncfi,  and  thus  forma  a  branch  of  the 
general  themy  of  nwrnbert;  the  works  on  the 
latt«r  subje=t,  therefore,  may  be  eonsnltad  for 
further  details. 

The  oldest  treatise  on  the  subiect  of  the  in- 
detarminale  analysis  is  ths  AHuaactu:  of  Bio- 
phantns  of  Aleiaodria,  the  best  edition  of  which 
is  that  of  ToalouHe,  1670 ;  with  a  Commtntary 
by  Bachet,and  notffli  by  the  celebrated  Fermat 
On  the  rcTival  of  the  mathematical  sdencea,  the 
inbjpct  was  eitenBivelT  oulljrated  by  Fermal, 
Descartes,  Wallis,  Lord  Erounkcr,  and  others. 
One  of  the  moat  luminons  elementary  treatises 
fluthe  Bubjectifl  contained  in  the  second  volume 
)fEuler'8.i/S«*ra. 

Xatfet«rolnBt«  Coeffiolsm*.  A  method 
of  analysifl  invented  by  DeMartCB,  and  of  very 
Entfiuaive  application  in  the  higher  mathematics. 
The  principle  of  the  method  of  indeterminals 
coefficients  consista  in  this,  that  if  we  have  an 
eqnation  of  tliis  form, 

A  +  Bi+Cj'  +  Dr'  +  &c.  =  0, 


B  (lat.  indeterminatna,  u»- 
ii^mtd).  In  Botany,  when  a  stem  ia  never  ter- 
Biinat«d  by  a  flower,  nor  has  its  growth  stopped 
by  any  other  oiganic  cause:  eiample,  Vtrtmice 
OTVentit.  ,. 

iNDBTEBHiKAnL    In  Mathematics,  this  term 
ia  employed  in  varioua  ways,  and  sometima 
loosely.   AoiB(fe(«n»ina(«proWriB,forinstanee. 
denotes  one  which  has  an  infinitt  nnmber  of 
Kdations,  not  arbitrary  but  correlated ;   the  in- 
determination  ariaing,  in  fiict,  not  from  a  total. 
b«t  from  a  certain  drgru  of  imu^fcimey  "■  the 
data  ■    if  the  data  were  Buch  aa  to  reader  the 
problem  capable  ef  receiving  a  finUe  numberof 
solutions,  that  problem  would  no  longer 
(idered  as  indeterminate.     [DmBBBUi*! 
BMii]    In4eien7Hnalteot^;Unl*,Ag»at, 
denoU  tinknovm   eoefflcienta.      Undetermitied 
would  here  be  a  less  objectionable  term. 

BiaetarmlDKte  AnnlTSia.  In  its  widea 
eense  might  be  defined  as  that  branch  of  Ma- 
thamatics  which  has  for  its  object  the  inveetifta- 
don  of  problems  which  admit  of  an  infimte 

nnmber  of  solutions.     Ordinarily,  however,  th 
t«rm  is  TMtricted  to  that  branch  of  Algebi 

whose  object  is  the  dotenninatjon  ot  all  poasiljlp 

iohiticns,  in  positive  (or  negative)  integers,  cf 

a  system  of  equationa  involving  more  unknown      ^^tit 

terms  than  there  are  oqustions.     The  generil   ^^  „„ 

form  of  an  inditrrmimtte  cpiatMn  of  the  firel   ^j^^^  ^ 

degree  is  al  +  fiy-o,  where  «,  6, and  care  posi 

live  or  negative  integers.     If  0  and  6  have  ^i 

common  measure  which  willnot  divide  c,  the  equi 

lion  can, obvioualy.huvenointegralsolationB.  I 

a  and  ft  are  prime  to  one  another,  howwer.thei.  b  .,.p,.l  n«»4.*r- 

M  integial  aolation  may  bo  found  by  convert- 1  B +  Ci4.uj:*  +  6.c. 


in  which  the  coefficients  A,  B,  C  are  constant 
qnaotiticp,  and  x  a  variable  which  may  be  sup- 
posed as  small  as  ever  wo  please,  each  of  these 
coefficients,  taken  separately,  is  necessarily  equal 
to  zero ;  that  is  to  say,  we  must  always  have 
X^Q^  B^O,  C  =  0,  &c,  whatever  may  bo  the 
number  of  terms  of  the  given  equation. 

In  fact,  since  *  may  be  supposed  as  emallas 

we  please,  it  is  always  possible  to  render  ths 

sum  of  all  the  terms  of  the  given  equation  which 

have  I  for  a  factor  us  small  as  we  please  ;  that 

is,  the  Bum  ot  all  the  terms  following  the  first 

may  be  rendered  aa  email  as  we  please.     Hence 

■■  ~"  I  the  Erst  term  difl'ers  from  zero  only  by  a  quan- 

""  "^'  I  titr  which  may  be  less  than    an^  assignable 

". !  onantily  ;   but  the  first  term  A  being  constant. 

'   ?t.   illtfprpnce  from  zero  cannot  be  any  finite 

umed  at  pleaeure,  for  this  would 

be  variable.     It  foUows,  therefore, 

_„ e  nothing  else  than  sero  ;  that  is, 

,B  must  have  A  =  0,  whence  there  renuuns 

Bi  +  Ci'  +  Di'  +  iio.  =  0. 
Divide  this  last  equation  hjx,  and  there  naulU 


INDEX 

and,  for  the  same  reasoofl  as  before,  it  ia  mani- 
lest  that  we  most  have  B««0.  Pnkseeding  in 
the  same  manner,  we  find  aaocessivelj  C«0, 
D»0,  dec 

The  principle  here  explained  is  extremely 
fertile  in  its  applications ;  its  rigorous  demon- 
stration, howeyer,  involves  certain  difficulties, 
for  the  statement  of  which  we  may  refer  the 
reader  to  De  Morgan's  Mgebra^ 

iBdes  (Lat.).  A  term  often  applied  to  the 
forefinger. 

IxBBX.  In  Bibliography,  an  alphabetical 
table,  containing  the  principal  subjects  of  a 
xioA,  or  of  wonls  employed  in  it,  with  refe- 
muses  to  the  part  of  tbe  work  in  which  they 
are  to  be  found.  Many  independent  works, 
containing  catalogues  of  various  kinds,  have 
been  also  entitled  index. 

Ikdsx.  In  Mathematics,  this  term  may 
generally  be  considered  as  synonymous  with 
expontvi.  In  some  branches,  however,  as  in 
the  theory  of  numbers,  a  conventional  distinc- 
tion is  made  between  the  two  terms  which  it 
miPT  be  well  to  notice. 

The  index  of  a  number  to  a  given  6aM,  and 
fios  a  given  prime  modulus,  of  ^niich  that  base 
is  a  primitive  ix>ot,  is  the  index  of  the  power 
of  the  base  which  is  congruous  to  the  number. 
Thns  if  r  denote  a  primitive  root  of  the  prime 
jP,  in  other  words  a  primitive  root  of  the  con- 
graenoe  ^~^  ^  1  (mcwL  p).  Then  by  Febmat's 
TireoiRWK  any  number  n^  prime  to  p,  is  con- 
grooDs  to  some  power  of  r,  say  r*=n  (mod.p). 
This  being  the  case,  a  is  said  to  be  the  index  of 
u  to  the  boie  r  for  the  modulus  p.  It  is  clear 
that  in  place  of  a  we  may  regard,  as  the  index 
of  %  any  number  congruous  to  a  for  the  mo- 
dulus j>«l;  so  that  symbolically  expressed  we 
hare 

aBlnd.rn,  (mod.^— 1). 

On  the  other  hand,  the  exponent  to  which  the 
number  n  appertains  is  the  number  of  incon- 
gruous powers  of  n  for  the  modulus  p ;  this 
exponent  has  but  one  value,  whereas  the  index 
of  »,  being  obviously  dependent  upon  the 
choice  of  the  primitive  root  r,  may  have  many 
values. 

In  1839  the  academy  of  Berlin,  at  the  sug- 
gestion of  Jaoobi,  who  undertook  the  editorship, 
published  the  Canon  Arithmeticus,  which  con- 
sists of  a  series  of  tables  containing  the  num- 
bers conespoindingto  given  indices,  and  indices 
corresponding  to  given  numbers. 

Ihdxx.  In  Printing,  the  hand  0*  used  for 
pointing  out  a  remarkable  passage,  or  one  re- 
quiring particular  attention. 

Xndes  Correction.  The  index  error  or 
correction  of  astronomical  instruments,  such  as 
the  sextant,  is  the  difference,  measured  on  the 
limb,  between  the  zero  point  and  the  spot  where 
the  zero  point  would  be  when  the  movable 
and  fixed  reflectors  are  parallel. 

Zadoz  Bsponent.    [Mathevatics.] 

XndOK  Bzpiargatortiu  (Low  Lat.).  A 
catalogue  of  works,  which  the  church  of  Home 
prohibits  the  faithful  from  reading,   or  con- 
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I  demns  as  heretical    It  is  annually  published 
:  at  Borne  under  the  superintendence  of  a  special 
congregation  of  cardinals,  called  the  '  Congre- 
gation of  the  Index.' 

Index  of  AefHustlon.  In  Optics,  the 
constant  ratio  which  exists  for  the  same 
media  between  the  sines  of  the  angles  of 
incidence  and  refraction.  Thus,  with  respect 
to  a  ray  of  light  falling  obliquely  on  the  sur- 
face of  water,  the  sine  of  the  angle  of  incidence 
is  found  by  experiment  to  be  to  the  sine  of  the 
angle  of  refraction  in  the  constant  ratio  of 
1*336  to  1.  Hence  1*336  is  the  index  of  re- 
fraction in  water.     [Hbfaaction.] 

India  Paper.     [PafebJ 

Indian  AroUpelago.  This  name  is  given 
to  the  vast  and  important  group  of  islands  ex- 
tending between  China  and  Australia.  A  lanx 
string  of  elongated  islands,  commencing  witn 
Sumatra  and  extending  in  a  crescent  shApe  to 
New  G-uinea^  forms  the  boundary  to  the  south- 
west. Within  this  outer  line,  Borneo,  the 
Celebes,  and  the  Philippine  Islands,  with  For- 
mosa, enclose  the  China  Sea.  Many  of  these 
islands  are  the  richest  and  among  the  largest 
of  all  the  islands  of  the  earth.  They  are, 
however,  little  known,  and  a  large  number  are 
not  adapted  for  civilised  man.  A  chain  of 
volcanoes  extends  along  the  whole  line^  the 
active  cones  being  closer  together  and  more 
frequently  in  eruption  than  in  any  other 
group. 

Of  these  islands.  New  Guinea  is  especially  gi- 
gantic, and  has  rarely  been  entered  by  traveUers. 
It  measures  1,200  nules  in  length  by  nearly  500 
in  breadth,  and  its  mountains  attain  a  height  of 
16,000  feet.  Borneo  is  somewhat  smaller,  but 
is  rich  in  mineral  and  vegetable  wealth  beyond 
all  known  islands.  The  climate  is  healthy  in 
many  parts,  although  the  island  is  crossed  hj 
the  equator.  Sumatra  and  Java  are  hardly 
less  remarkable.  The  other  croups  are  im- 
portant, and  are  not  fiur  from  the  direct  line  of 
navigation  from  India  to  the  China  ports  and 
the  Japanese  islands. 

Indian  Arebiteotore.  [Abcuitsctubb, 
Indian.] 

Indian  Com.  The  popular  name  of  the 
Maize,  Zea  Mays,  a  stout-growing  grass,  much 
cultivated  as  a  com  crop  in  America  and 
Southern  £urope. 

Indian  Fire.  A  pyrotechnic  composition 
consisting  of  seven  parts  of  sulphur,  two  of 
realgar,  and  twenty-four  of  nitre.  It  bums 
with  a  brilliant  white  light 

Indian  Ink.  A  species  of  ink  used  in  water- 
colour  painting,  and  for  the  lines  and  shadows 
of  drawings.  It  is  principally  manu&ctured  in 
China,  and  there  used  for  writing.  From  the 
experiments  of  Dr.  Lewis  it  appears  to  be  a 
compound  of  fine  lampblack  and  animal  glue. 
[Ink.] 

Indian  Ooean.  This  portion  of  the  great 
ocean  is  in  some  respects  an  appendage  to  the 
Pacific,  but  is  well  separated  from  it  by  the 
great  and  important  chain  of  islands  of  the 
Indian  AncHiPELaoo  and  the  west  coast  of 
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Australia.  It  is  a  yast  triangnlar  basin,  shut 
in  to  the  north  by  the  land  of  Southern  Asia, 
Eastern  Africa,  and  the  chain  of  islands  just 
mentioned,  and  only  opening  freely  to  the  east 
and  west  between  Van  Diemen's  Land  on  the  one 
side  and  the  Cape  of  Good  Hope  on  the  other, 
and  the  lands  and  icy  promontories  projecting 
beyond  the  Antarctic  circle.  Within  this  space 
is  an  area  of  23,000,000  square  miles. 

The  Indian  Ocean  includes  several  inland 
seas,  as  the  Bed  Sea,  the  Persian  Gulf,  the 
Arabian  Sea,  and  the  Bay  of  Bengal  It  also 
contains  the  vast  but  little  known  island  of 
Madagascar.  The  peninsula  of  India  projects 
far  into  it  from  the  north  in  a  regular  triangle, 
terminated  by  Ceylon,  and  continued  several 
degrees  soutli  of  the  equator  by  a  chain  of 
islands  chiefly  coralline.  The  oceanic  warmth 
equator  within  it  is  almost  everywhere  ten 
degrees  north  of  the  terrestrial  equator. 

The  winds  of  the  Indian  Ocean  are  periodical, 
and  many  parts  of  it  are  subject  to  storms 
of  very  extraordinary  violence.  The  periodic 
winds  are  called  MoNsooirs.  The  great  storms 
are  limited  to  a  belt  of  ocean  whose  northern 
limit  is  from  five  to  eight  degrees,  and  their 
southern  limit  between  thirty  and  forty  de- 
grees south  of  the  equator.  The  most  severe 
storms  occur  on  the  African  side  of  the  ocean. 

There  are  several  broken  currents  in  the 
Indian  Ocean,  but  none  of  great  importance 
except  the  Mozambique  Cubbbmt,  passing  be- 
tween Madagascar  and  the  mainland  of  Africa. 
A  special  account  is  given  of  this  current,  to 
which  the  reader  is  referred. 

The  coast  line  of  the  Indian  Ocean  is  very 
oonsiderable  compared  with  its  area ;  but,  ex- 
eept  in  the  larger  seas  already  referred  to,  the 
ooast  is  not  very  deeply  indented.  A  very 
large  and  important  drainage  is  received  into 
it — the  Ganges  and  Irawaddi,  the  Indus  and 
Euphrates,  and  the  great  African  river  Zambesi, 
aU  pouring  their  waters  into  it  The  latter 
river,  however,  though  of  the  first  class,  does 
not  appear  to  convey  much  fresh  water.  The 
Australian  rivers  are  also  inconsiderable  af- 
fluents. 

•  Indian  Aed.  A  kind  of  red  ochre  with  a 
tinffe  of  purple,  imported  from  the  Persian 
Qmf  in  small  lumps,  and  as  a  coarse  hard 
gritty  powder.  It  is  principally  composed  of 
silicate  of  iron  ;  but  the  same  name  is  applied 
to  another  mineral,  also  of  a  red  colour,  which 
consists  chiefly  of  peroxide  of  iron.  The  well- 
known  pigment  Indian  Bed  is  made  from  these 
snbstances. 

Indian  &nbber«  The  inspissated  milky 
juice  of  Siphonia  dfuticcL,  Ficus  elasticGt  and 
other  plants.  A  curious  and  important  mo- 
dification of  this  article  was  discoYered  by 
Mr.  Thomas  Hancock;  it  is  generally  known 
under  the  name  of  vulcanised  Indian  rubber. 
It  is  caoutchouc  combined  with  a  very  small 
proportion  of  sulphur.  The  several  modes 
of  efiecting  this  are  flilly  described  in  the 
specification  of  his  patent.  Vulcanised  Indian 
rubber  does  not,   Uke  the  ordinary   article, 
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become  hard  and  rigid  by  cold,  and  it  bears 
a  Yeiy  high  temperature  without  change  of 
properties.  It  is  much  more  perfectly  elas- 
tic than  the  common  rubber,  so  that  when 
stretched  it  does  not  acquire  a  set,  but  re- 
turns when  released  to  its  former  dimensions. 
This  discovery  has  rendered  caoutchouc  appli- 
cable to  an  infinity  of  purposes,  for  which,  in 
its  ordinary  state,  it  is  either  unfit  or  objec- 
tionable. Among  the  most  remarkable  proper- 
ties of  vulcanised  caoutchouc,  is  the  resistance 
which  it  aflTords  to  naphtha,  oil  of  turpentine, 
ether,  oils,  and  a  vanety  of  other  substances 
which  are  oomparativelv  without  action  upon  it, 
whereas  they  either  soften  or  dissolve  common 
rubber.    [Caoutchouc] 

Indian  TeUow.    [Euxanthuck] 

Zndianite.  A  mmeral  which  occurs  in 
granular  masses,  associated  with  Gbunet,  Fel- 
spar, and  Hornblende.  It  is  hard  enough  to 
scratch  glass,  and  of  a  white  or  grey  colour. 

ZndioatlTe  Mood  (Lat  indicativus,  from 
indico,  /  point  out).  That  form  of  a  verb 
which  expresses  a  simple  or  unconditional 
judgment.    [Gbaxmab.] 

Indicator  (Lat).  In  Anatomy,  a  muscle 
of  the  lower  part  of  the  forearm  wMch  extends 
the  forefinger. 

Indicator.  In  Mechanics,  the  instrument 
employed  for  ascertaining  the  real  power  exer- 
cised by  a  steam  engine,  as  well  as  the  e£Br 
ciency  of  the  internal  parts  that  are  connected 
with  the  arrival  and  distribution  of  the  steanu 
It  acts  by  indicating  the  actual  pressure  in  the 
cylinder  during  each  stroke,  as  well  as  the  time 
and  manner  in  which  the  steam  is  admitted  to 
and  shut  out  by  the  valves  which  are  placed 
upon  the  inlet  pipe  from  the  boiler. 

Indicator.  In  Zoology,  a  genus  of  birds 
belon^ng  to  the  cuckoo  tribe  (Cu€ulida\  cha- 
ractensed  by  a  straight  finch-like  bill,  with 
compressed  sides  and  a  triangular  base,  the 
culmen  and  gonys  being  equdly  inclined  to- 
wards the  tip,  and  the  gonys  angulated ;  wings 
lengthened,  pointed;  tail  moderate,  rounded; 
feet  short;  middle  toe  much  longer  than  tho 
tarsus. 

The  species  of  Indicator  are  remarkable  for 
their  habit  of  indicating  tho  nests  of  bees,  and 
of  guiding  men  to  them  by  their  motions  and 
cries;  whence  both  their  scientific  name  and 
their  common  appellation  of  honey-gvidea, 

Indieatrljc.  A  name  given  by  Dupin  to  a 
certain  quadric  curve  which,  traced  upon  the 
tangent  plane  of  a  surface,  serves  to  determine 
all  the  accidents  of  curvature  at  the  point  of 
contact  Innumerable  surfaces  of  the  second 
order  can  be  drawn  to  touch  a  given  surface  at 
a  given  point;  so  that  the  sections  of  both 
su^ces,  by  a  plane  through  their  common 
normal,  shall  have  contacts  of  the  second 
order.  From  this  it  follows  that  the  curvature 
of  both  surfaces  is  identical  at  their  point  of 
contact  [OuRVATURB  OP  SuRFACBS.]  Nowthe 
section  of  this  quadric  by  any  plane  parallel 
to  the  common  tangent  plane  of  the  two  sur- 
fiiccs  is  similar  and  sinulmrly  situated  to  the 
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tHtUcairix ;  whence  it  follows,  from  the  well- 
known  theory  of  the  enryatnre  of  quadrics, 
that  the  eqniu^d  radii  vectorea  of  the  indicatrix 
are  proportional  to  the  radii  of  curvature  of  the 
parallel  normal  sections,  that  the  axes  of  the 
directrix  are  parallel  to  the  lines  of  curvature 
through  the  point  of  contact,  and  that  the  asym- 
ptotes of  the  indicatrix  are  parallel  to  the  in- 
flexional tangents,  and  its  coi^ugate  diameters 
to  conjugate  tangents.  According  as  the  in- 
dicatrix is  an  ellipse,  a  hyperbola,  or  a  parabola, 
the  point  on  the  surfSetce  is  said  to  be  eliipticalt 
kwerboUc,  or  parabolic. 

It  can  be  shown  (Salmon's  Jn,  Geotn,  of 
Three  Dimensions)  that  every  tangent  plane 
cuts  the  surface  in  a  curve  having  a  double 
point  at  the  point  of  contact  Now  the  tan- 
gents at  this  double  point  will  be  imaginary, 
real,  or  coincident ;  that  is  to  say,  the  point  of 
contact  will  be  a  conjugate  point,  an  ordinary 
double  ^int,  or  a  cusp,  according  as  the  same 
j»  elliptical,  hyperbolic,  or  parabolic.  Every 
point  of  a  developable  sur&ce  is  parabolic,  and 
on  other  surfaces  the  locus  of  parabolic  points 
separates  the  elliptical  from  the  hyperbolic 
points.  This  locus  is  the  intersection  of  the 
sur&ce  with  its  Hessian,  and  is  in  general  a 
enrve  of  the  4n(n~2)*^  order,  if  n  be  the 
order  of  the  original  surface.  The  tangent 
plane  at  a  parabolic  point  is  of  the  kind  c^ed 
staHonarfff  because  it  coincides  with  one  of  the 
consecutive  tangent  planes,  all  of  which,  it 
VLXj  be  remark«l,  pass  through  the  line  with 
which,  at  a  parabohc  point,  the  two  inflexional 
tangents  coincide.  Tnus  parabolic  points  on  a 
snrnce  are  analogous  to  points  of  inflexion  on 
a  plane  curve.  At  the  latter,  the  polar  qua- 
dnc  degenerates  to  a  couple  of  right  lines  ;  at 
the  former,  to  a  cone.  The  equation  of  the 
Hessian  is  precisely  the  expression  of  these 
conditions.  Besides  Dupin's  Dheloppenunts 
de  Cricmitrie^  and  the  work  of  Br.  Salmon, 
already  cited,  the  reader  must  consult  the  more 
cecent  mathematical  journals  and  Pidl,  T}rans. 
for  further  information  on  this  important  branch 
of  the  theory  of  surfaces. 

ItadtoatiiZf  SplieilMa.  In  Geometry, 
the  spherical  curve  traced,  on  a  unit-sphere, 
by  the  extremity  of  a  radius  drawn  parallel 
to  the  tangent  of  a  non-plane  curve.  The 
^herical  indicatrix  is  often  of  use  in  studying 
the  properties  of  non-plane  curves.  The  plane 
«f  the  great  circle  touching  the  indicatrix  is 
obviously  parallel  to  the  osculating  plane  of 
the  curve ;  its  geodesic  angle  of  contact  is 
«qual  to  the  angle  of  torsion  of  the  latter ;  its 
rectilinear  tangents  are  parallel  to  the  principal 
normals ;  its  spherical  erolute  is  the  indicatrix 
of  the  cuspidal  edge  of  the  rectifying  develop- 
able, d»^&c. 

iBdIeawit  (Lat.  he  has  shown).  In  Law,  a 
species  of  the  writ  of  prohibition.  It  lies  for 
a  patron  of  a  church,  whose  incumbent  is  sued 
in  the  spiritual  court  by  another  dergyman  for 
tithes  amounting  to  a  fourth  part  of  ute  profits 
cf  the  advowson ;  and  depends  on  slats.  West. 
1  e.  5,  IS  Bdw.  I.  iHA.  4. 
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ZndlooUte.    [l2n>iooLrrR.] 

XndiotloB  (Jjat.  indict io,  a  didaring).  In 
Chronology,  a  cycle  or  period  of  fifteen  years, 
the  origin  of  which  is  involved  in  obscurity. 
Unlike  other  cycles,  the  indiction  has  no  re- 
ference to  any  astronomical  phenomena ;  but 
is  supposed  to  relate  to  certain  judicial  acts, 
probably  the  publication  of  tariff  of  the  taxes, 
which  took  place  at  stated  intervals  under  the 
Greek  emperors.  The  Csesarcan  indiction  fell 
on  the  8th  of  the  calends  of  October  (24th  of 
September);  the  indiction  of  Constantinople 
(beginning  ▲.d.  312)  on  the  1st  of  Septem- 
ber ;  the  pontifical  indiction  on  the  calends  of 
January.  It  is  a  date  commonly  employed  in  very 
ancient  charters.  The  commencement  of  this 
computation  is  generally  referred  to  the  1st  of 
January  of  the  year  313  of  the  common  era ; 
hence,  by  counting  backwards,  it  will  be  fovmd 
that  the  first  year  of  our  era  corresponded  to 
the  fourth  of  one  of  the  cycles  of  indiction. 
The  year  of  indiction  corresponding  to  any 
other  year  of  our  era  is  found  therefore  by  this 
rule :  Add  3  to  the  date,  divide  the  sum  by  15, 
and  the  remainder  is  the  year  of  the  indiction. 
The  remainder  0  indicates  the  15th  of  the 
cycle.  Thus  the  year  1800  was  the  third  of 
the  indiction.  (See  as  to  the  historical  com- 
mencement of  the  era  of  indictions.  Gibbon's 
Decline  and  Fall,  ii.  223,  last  ed.;  Af^m,  de 
FAcad.  des  Inscr,  vol.  xli.) 

Zndlot^ent,  yrooaaa  by  (Lat  indico, 
/  proclaim  against).  In  Law,  all  persons, 
without  exception,  are  liable  to  be  arrested  on 
a  warrant  of  a  justice  of  peace,  if  charged  on 
suspicion  with  a  crime ;  and  some  officers,  as 
the  sheriff  or  constable,  have  the  power  of  ap- 
prehending without  a  warrant  on  some  occa- 
sions. When  the  party  is  arrested  and  brought 
before  a  justice  of  peace,  he  is  examined,  and 
the  information  of  those  who  came  with  him  is 
taken;  and  the  depositions  of  the  witnesses, 
if  taken  down  in  the  presence  of  the  prisoner, 
are  evidence  against  him  on  the  trial.  If  the 
offence  be  bailable,  the  justice  must  then  take 
sufficient  bail  on  the  part  of  the  prisoner. 
If  otherwise,  he  commits  him  to  prison ;  and 
the  witnesses  are  bound  over  to  attend  and 
give  evidence,  the  king  being  in  all  cases  the 
nominal  prosecutor.  The  grand  jury  being 
summonea  by  the  sheriff  (at  every  session  of 
the  peace,  commission  of  oyer  and  terminer 
and  gaol  delivery),  consisting  of  not  fewer 
than  twelve  nor  more  than  twenty-three  of 
the  principal  men  of  the  county,  receives  the 
indictment  or  presentment  (as  it  is  also  termed) 
preferred  a^inst  the  prisoner,  and  either /n<29 
or  ignores  it ;  returning  it  into  court,  in  the 
first  case,  indorsed  a  true  bill ;  in  the  latter 
not  founds 

An  indictment  may  be  found  in  the  absence 
of  the  prisoner ;  but  cannot  be  tried  luless 
he  personally  appears.  The  summons,  when 
he  is  absent,  in  order  to  bring  him  into  court, 
is  by  capias.  When  the  prisoner  appears  on 
this  process,  or  voluntarily,  or  is  brought  up 
in  custody,  ha  is  arraigned  \    that  is,  called 
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before  the  bar  to  answer  the  iDdictment.  If 
the  prisoner  refuse  to  answer  (in  which  event 
he  was  subjectod,  in  former  days,  to  the  fa- 
mous pHne  forte  et  dure,  bv  which  it  was 
intended  to  torture  him  into  pleading;  in  order 
that  the  forfeiture  of  bis  goods  might  attach), 
a  plea  of  not  guilty  is  now  recorded,  and  the 
trial  proceeds ;  if  he  plead  guilty,  judgment  is 
awuaed.  Otherwise  he  may  plead — 1.  To 
the  jurisdiction;  i. e.  that  the  court  before 
whidi  he  is  arraigned  is  not  competent  to  try 
the  offence.  2.  Formerly  in  abatement  for  mis- 
nomer ;  but  the  advantage  of  this  plea  is  now 
taken  away  by  7  Geo.  IV.  3.  He  may  demur 
to  the  sufficiency  in  law  of  parts  of  the  indict- 
ment. 4.  He  may  plead  one  of  the  four 
special  pleas  in  bar  (former  acquittal,  former 
oonviction,  former  attainder,  and  pardon). 
5.  He  may  plead  not  guilty  of  the  crime 
alleged.  If  the  prisoner  plead  not  guilty,  the 
fkct  Ot  his  guilt  is  forthwith  tried  on  examina- 
tion of  witnesses  by  the  petty  jury.  The 
nobility,  it  must  be  observed,  are  tried  by  their 
peen  for  treason  or  felony,  and  misprision  of 
these  crimes ;  but  in  other  cases  by  a  jury. 
The  jurors  are  taken  by  the  panel  or  list 
returned  by  the  sheriff;  and  criminal  offences 
are  tried  by  the  same  common  juiymen  who 
try  the  issue  of  facts  in  civil  oases  in  which  a 
tpecial  jury  has  not  been  demanded.  [ Jubt.I 
The  rules  of  evidence  observed  on  the  trial 
are  mostly  the  same  with  those  which  prevail 
in  civil  actions.  [Eyidbncr.]  One  testimony, 
however,  peculiar  to  this  branch  of  law,  is 
that  of  an  accomplice ;  but  it  is  considered 
essential  that  his  testimony  should  be  con- 
firmed by  other  evidence.  The  verdict  of  the 
jury  must  in  all  cases  be  unanimous.  After 
trial  and  conviction  follows  judgment,  unless 
arrested  by  motion  for  that  purpose,  which  it 
still  may  be  on  some  exceptions  to  the  indict* 
ment  in  point  of  law.  BsirRPiT  of  (Jlrhot 
was  usually  prayed  after  conviction;  and 
was  held,  in  oases  where  not  abolished  by 
statute,  to  discharge  the  claimant  from  the 
capital  part  of  the  punishment  But  this 
ancient  privilege,  which  had  long  been  found- 
ed on  a  mere  fiction  of  law,  was  abolished 
by  7  &  8  Geo.  IV.  c.  28.  Forfeiture  of  real 
property  and  goods  and  chattels  was  formerly 
a  consequence  of  conviction,  but  this  was  alx>- 
lished  in  1870  (33  &  84  Vict.  c.  23),  and  pro- 
vision was  made  at  the  same  time  for  the  ad- 
ministration of  the  property  of  convicts,  which 
is  now  appropriated  to  the  costs  of  the  trial, 
compensation  to  injured  persons,  and  other 
like  purposes.  The  sentence  of  punishment 
pronounced  or  recorded  on  judgment  is  in 
some  cases  fixed  and  stated,  so  that  the  judges 
cannot  modify  the  statutory  penalty ;  in  others 
(as  in  all  offences  at  common  law  unregulated 
by  statute)  it  is  wholly  or  partly  discretionary. 
A  criminal  judgment  may  be  reversed  by 
writ  of  error  for  notorious  mistakes  and  irre- 
gularities. A  reprieve  suspends  the  execution 
of  a  judgment:  a  pardon  avoids  the  judgment 
altogether ;  and  a  pardon  may  be  conditional 
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on  the  prisoner*s  submitting  to  a  substituted 
punishment,  which  is  the  ordinary  mode  of 
mitigating  the  severity  of  the  law  in  capital 
felonies.     [Law,  Criminal.] 

Zndlireation.     [Dyspepsia.] 

ZnOiffetaB  (Lat.).  The  Latin  title  for  the 
indigenous  heroes  of  the  land,  who  after  death 
were  ranked  among  the  gods  ;  as  Latinus^ 
^neas,  Bomulus,  and  others. 

ZndiiTO  (Gr.  Iv^ikSv,  Lat.  indicum).  A 
blue  substance  much  used  as  a  dye-stuff  It 
has  been  the  subject  of  much  chemical  re* 
search,  and  its  direct  and  indirect  derivatives 
are  very  numerous.  The  best  indigo  is  ob- 
tained from  an  Asiatic  and  American  plant, 
Indigofera  tinctorir.  The  plant  is  bruised  and 
fermented  in  vats  of  water,  during  which  it 
deposits  indigo  in  the  form  of  a  blue  powder, 
wliich  is  collected  and  dried,  so  as  to  form  the 
cubic  cakes  in  wliich  it  usually  occurs  in  com- 
merce. Indigo  is  insoluble  in  water;  when 
heated  it  yields  a  purple  vapour,  which  con- 
denses in  the  form  of  deep  blue  or  purple  aci- 
cular  crystals  termed  indigotin  =  C.HjON, 
which  may  be  regarded  as  pure  indigo-blue^ 
When  indigo  is  exposed  to  the  action  of  certain 
deoxidising  agents,  it  becomes  soluble  in  alka- 
line solutions,  losing  its  blue  colour,  and  form- 
ing a  green  solution,  from  which  it  is  precipi- 
tated by  the  acids  white,  but  it  instantly  becomes 
blue  by  exposure  to  air.  This  white  indigo 
has  been  termed  indigogen  or  reduced  indigo 
^CifHijOgN,,  so  that  m  respect  to  ultimate 
composition,  indigogen  is  a  hydride  of  indigo- 
tin, and  the  white  soluble  condition  of  indigo 
passes  into  the  blue  insoluble  condition  by '£e 
abstraction  of  two  atoms  of  hydrogen.  Indigo^ 
gen  is  best  obtained  by  mixing  8  parts  of  finely 
powdered  and  pure  indigo  with  4  of  green 
vitriol,  5  of  slaked  quicklime,  and  100  of  wateiv 
repeatedly  shaking  the  mixture.  In  about 
twenty-four  hours  the  supernatant  liquor,  which 
is  transparent,  and  of  a  green  colour,  is  to  be 
decanted  off,  and  poured  into  dilute  hydrochloric 
acid,  when  the  deoxidised  indigo  is  thrown  down; 
but  in  order  to  prevent  its  absorbing  oxygen  and 
becoming  blue,  it  must  be  most  carefully  ex- 
cluded from  the  contact  of  air,  which  may  be 
effected  by  siphoning  it  off  into  the  add,  collect- 
ing it  in  vessels  fill^  with  hydrogen,  and  wash- 
ing it  with  water  deprived  of  air  and  holding 
in  solution  a  little  stdphate  of  ammonium. 

When  indigo  is  dissolved  in  concentrated 
sulphuric  acid,  it  forms  a  deep  blue  liqukl, 
known  to  the  dyers  by  the  name  of  Saxon  tiuB, 
The  great  mart  for  indigo  is  Bengal,  and  the 
other  provinces  subject  to  the  presidency  of 
that  name,  from  the  twentieth  to  the  thirtieth 
degree  of  north  latitude ;  but  it  is  also  culti- 
vated, though  not  nearly  to  the  same  extent,  in 
the  province  of  Tinnevelly,  under  the  Madras 
government ;  in  Java  ;  in  Luconia,  the  chief  of 
tiie  Philippine  Islands;  and  in  Guatemala 
and  the  Oaraccas  in  Central  America.  The 
following  remarks,  from  the  Commercial  Dic- 
tionary, will  exhibit  the  history  of  this  now 
indispensable  commodity,  and  the  diffienltiet 
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with  which  it  had  to  contend  before  it  obtained 
a  permanent  footing  in  the  commerce  of  £nrope. 
'  It  appears  nretty  certain  that  the  cnltnre  of 
the  indigo  plant,  and  the  preparation  of  the 
dmg,  have  been  practised  in  Inc^a  from  a  Terr 
xemote  epoch.  It  has  been  questioned,  indeea, 
whether  the  mdieum  mentioned  by  Plinj 
(Sitt.  Nat,  Hb.  zzxr.  e.  6)  was  indigo ;  bat, 
as  it  would  seem,  witJiout  any  good  reason. 
Plin  J  states  that  it  was  brought  ftom  India ; 
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line,  the  remarkable  organic  base  from  which 
the  celebrated  coal-tar  colours  are  produced. 

XBdiffOffeB.    Indigo  White.     [IndiooJ 

SB4lirolita.  A  name  given  to  blue  TouT' 
malines  on  account  of  their  colour. 

Zndlfotio  Aeidv  WltroHmlieylle  Add. 
An  add  obtained  by  boiling  indigo  in  nitric 
aeid  diluted  with  an  equal  weight  of  water. 

IttAlnm  (Or.  h9ue^).  Symbol  In ;  atomic 
weight  76*6 ;  sp.  grayitgr  7*4.     A  metal  dis- 


tliat  when  dilated  it  produced  an  admirable : covered  in  1863  by  Reich  and  Kichter  in  the 

zinc  blends  of  Freiberg.     It  is  a  dyad,  and 


mixture  of  bine  and  purple  colours  (ta  diluendo 
mUtwram  nurfurm  emntldque  vdrabUem  red- 
dit) :  and  hd  gives  tests  by  which  the  genuine 
dr^g  might  b«  discriminated  with  sufficient 
precision.  It  is  true  that  Pliny  is  egregiously 
mistaken  as  to  the  mode  in  -^ich  the  drag 
was  produced ;  but  there  are  many  examples 
in  modem  as  well  as  ancient  times  to  prove 


that  the  posisession  of  an  article  brought  from 

a  distance,  implies  no  accurate  knowledge  of*  Food  directly  fertilised  by  sperm   or  pollen. 


belongs  to  the  magnesium  group  of  elements. 
Its  spectrum  is  characterised  by  n  blue  line 
and  a  violet  line. 

Ztadlvidiial  (Lat.  individuus,  that  caimot 
he  divided).  In  Biology,  that  organic  whole 
which  is  generated,  may  generate,  and  dies» 
Soino  would  restrict  the  definition  to  a  special 
mode  of  generation,  as,  e.g.,  from  an  egg  or 
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its  nature,  or  of  the  processes  followed  in  its  According  to  this  opinion,  all  the  well-grown^ 


manufacture.  Beckmann  (Hist,  of  InventianSy 
voL  iv.  art.  *  Indigo ' )  and  Dr.  Bancroft  {Ptrma- 
nent  Cohurs,  vol.  i.  pp.  241-252)  have  each 
investigated  this  subject  with  great  learning 
and  sagacity ;  and  agree  in  the  conclusion  that 
the  indicum  of  Pliny  was  real  indigo,  and  not, 
as  has  been  supposed,  a  drug  prepared  from 
the  isati*  or  woad.  At  all  events,  there  can 
be  no  question  that  indigo  was  imported  into 
modem  Europe,  by  way  of  Alexandria,  before 
the  discovery  of  the  route  to  India  by  the 
Cape  of  Good  Hope.  When  first  introduced, 
it  was  customaiy  to  mix  a  little  of  it  with 
woad  to  heighten  and  improve  the  colcmr  of 
the  latter ;  but,  by  degrees,  the  quantity  of  in- 
digo was  increased ;  and  woad  was,  at  last^ 
entirely  superseded.  It  is  worth  while,  how- 
ever, to  remark,  that  indigo  did  not  make  its 
way  into  general  use  without  encountering 
mnch  opposition.  The  ffrowers  of  woad  pre- 
vailed on  several  governments  to  prohibit  the 
use  of  indigo !  In  Germany,  an  imperial  edict 
was  published  in  1654,  prohibiting  the  use  of 
indigo,  or  dmffB  dye^  and  directing  great 
care  to  be  taken  to  prevent  its  clandestine 
importation  ;  "  because/'  says  the  edict,  "the 
trade  in  woad  is  lessened,  dyed  articles  injured, 
and  money  carried  out  of  the  country  I "  The 
magistrates  of  Nuremberg  went  further,  and 
compelled  the  dyers  of  that  city  to  take  an  oath 
once  a  year  not  to  use  indigo ;  which  practice 
was  continued  down  to  a  late  period.  In  1598, 
upon  an  urgent  representation  of  the  states  of 
Langnedoc,  at  the  solicitation  of  the  woad 
nowers,  the  use  of  indigo  was  prohibited  in 
uat  province ;  and  it  was  not  till  1787  that 
tlM  dyers  of  France  were  left  at  liberty  to  dye 
with  SQch  articles,  and  in  such  a  way,  as  they 
pleased.' 

Indigo  bine  exists  in  ftesh  urine  as  indi- 
6UI,  which  paasea  into  insoluble  indigo  blue 
teing  the  fermentation  of  the  liouid.  It  has 
alio  been  foand  in  cow*s  milk,  indigo,  when 
fiAaiitted  to  dry  distillation,  yields  amongst 
•Ihtr  products  a  considerable  quantity  of  ani- 
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mottled  laurels'  (Aticuba  japonica)  in  England, 
all  the  Aphides  that  swarm  upon  a  rose-bush, 
and,  possibly,  every  drone  of  a  hive,  are  seve- 
rally disentitled  to  be  called  individual,  and 
are  held  to  be  mere  parts  and  outgrowths  of  one 
and  the  same  indefinitely  extended  individttoL ; 
which  individual,  recognised  as  such  agreeablv 
with  the  restricted  definition,  prior  to  sucn 
outgrowths,  may  have  long  been  dead  and 
rotten;  as,  e.g.,  in  the  case  of  the  Aphis  firom 
the  directly  fertib'sed  germ-cell  dying  after 
giving  birth  to  the  progeny  from  derivatively 
fertilised  germ-cells;  and  in  the  case  of  the 
mother^bee  from  the  primarily  fecundated  egg, 
dying  after  oviposition  of  the  secondarily  fecund 
eggs  from  which  male  bees  only  are  developed, 
l^hing  is  needed  but  a  recital  of  the  conse- 
quences, to  stultify  the  definition  of  an  organic 
individual  as  *the  total  result  of  the  deve- 
lopement  of  a  single  egg  or  seed,'  or  'the  en- 
tire product  intervening  between  one  act  of 
sexual  generation  or  direct  fertilisation  and 
another. 

Imdividttal.  In  the  Fiiie  Arts,  that  whichi 
is  proper  or  peculiar  to  a  single  object  of  a 
species. 

Zndiwtalblea  (Lat.  indivisibilig).  Infinitely 
small  quantities  which  admit  of  no  further 
division. 

The  method  of  inditrisibles  is  the  name  given 
to  a  peculiar  species  of  calculus,  invent^  by 
Cavalteri,  a  dittciple  of  Galileo,  and  much  used 
by  mathematicians  before  the  invention  of  the 
method  of  fluxions  or  of  the  differential  and 
inte^l  calculus,  for  which  it  prepared  the 
way,  and  of  which  to  a  certain  extent  it  supplied 
the  place.  Its  logic,  perhaps,  is  inferior  to 
that  of  the  infinitesimal  calculus,  but  its  results 
are  equally  accurate.  JAnes  are  considered  as 
composed  of  points,  infinite  in  number,  sur^Mes 
as  composed  of  an  infinity  of  lines,  and  aolids 
again  as  aggregates  of  suilsces.  Gavalieri  was 
bom  at  Muan  in  1598 ;  his  Geometria  Indi- 
visibiUs  ConOnuorum  ^c,  was  published  at 
Bolognft  in  1686.    His  method  of  indivisibles 
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was  attacked  by  Ghildinns,  to  wbom  CaTalieri 
replied  in  a  subseqnent  wotk  entitled  BSxercita- 
tionu  Geometriaa  Lex,  and  publiahed  In  1647. 
Bobenral  also  laid  daim  to  the  inrentionof  the 
method  of  indivisiblea,  bat  hia  pablicationa  on 
the  subject  were  poeterior  to  those  of  Cavalieri. 
(Mhn,  de  F^lcad,  Soy.  des  Sciences,  t  6 ;  Paris 
1780.) 

ZBdo-SuropMUi  (compound  of  Indian  and 
European).  A  term  (sti^atised  by  Dr.  B. 
G.  Latham  as  *  erroneous  and  inconrenient  *) 
used  to  include  the  German,  Sarmatian,  Ghneoo- 
Latin,  Keltic,  and  Skipitar  *  races;'  when 
restricted  to  the  three  first,  the  term  Indo- 
Germanic  is  used.  Such  terms  *keep  their 
place,  and  must  be  used,  however  unfit  ror  use.* 
(Latham.)  Upon  the  hypothesis  that  all  the 
abore  nations  are  of  common  origin,  the  term 
Abtak  has  been  proposed. 

XndorsemeBt.    [Exchahgul] 

iBdneement  (Lat  induoo,  /  lead  into). 
In  Law,  a  term  used  especially  in  Tarious  cases 
to  signify  a  statement  of  facts  alle{|ed  by  way 
of  prerious  explanation  or  introduction  to  other 
material  facts.  Arerments  which  are  mere 
inducement  need  not  be  proved  so  precisely  as 
others. 

iBdnetloii  (Lat  inductio,  from  duco,  /  lead ; 
termed  in  Qreek  philosophy,  iwttyvyli).  The 
counter^process  in  scientific  method  to  deduc- 
turn,  implies  the  raising  individuals  into  gene- 
rals, and  those  into  still  higher  generalities ; 
deduction  being  the  bringing  down  of  univer- 
sals  to  lower  genera  or  to  individuals.  Every 
deduction,  therefore,  to  be  valid,  must  rest  on 
a  prior  induction,  which,  in  order  that  we  may 
obtain  logical  certainty,  must  be  a  complete 
induction:  that  is  to  say,  must  include  aU 
the  individuals  which  constitute  the  genus. 
This,  it  is  evident,  is  impossible,  so  louff  as  we 
assume  the  only  power  necessanr  to  induction 
to  be  the  observation  of  particulars ;  for  these 
are  infinite  in  number;  we  can  never  be  sure 
that  we  have  observed  them  alL  We  are  there- 
ibre  compelled,  if  we  are  to  admit  the  possi- 
bility of  science  properly  so  called,  to  allow 
the  necessity  of  some  spontaneous  action  of 
the  understanding  in  eveiy  inductive  process; 
of  a  £icult^,  in  short,  which  takes  occasion 
from  experience  to  arrive  at  the  knowledge 
of  tmtbs  not  eontaiiMd  in  that  experience. 
Philosophers  differ  widely  in  the  Lemguage 
under  which  they  convey  their  belief  of 
this  truth.  Had  the  thing  itself,  however, 
been  more  distinctly  borne  in  mind,  we  should 
bare  been  saved  much  useless  obscurity;  in 
particular,  we  should  have  escaped  that  alto- 
aether  fdtile  dirtinction  made  by  logicians 
between  'perfect  and  impeifect induction.*  All 
the  certainty  that  can  be  obtained  in  phjsioi  is 
a  hypothetical  certainty,  founded  on  our  belief 
that  the  course  of  nature  is  uniform ;  but  the 
fbrm  of  our  reasoning,  which  is  all  that  the 
logician  contemplates,  remains  the  same  whe- 
ther the  certainty  be  real  or  assumed.  Speaking 
generally,  we  may  ascribe  the  developement  m 
•U  modem  sdenoe  to  the  empbmnent  of  the 
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j  inductive  method,  which  refuses  to  admit  any 
fact  or  accept  any  statement  or  mere  authority, 
and  declines  all  evidence  except  that  of  actual 
experiment  or  observation,  all  ancient  svstems 
of  nhilosophy  having  followed  the  deductive 
metnod,  ie.  reasoning  from  a  preconceived 
theory  with  which  phenomena  must  be  made 
to  fit  (Playfair,  Mrod.  Essay  to  tie  Eney, 
Brit. ;  Hallam,  On  the  Literature  of  Europe, 
voL  iii.;  Mill,  System  of  Logic.)    [Logic.] 

Inouctiok.  In  Ecdesiastieal  Law,  the  ad- 
mission of  a  derk  presented  to  a  benefice 
to  the  temporalities  thereofl  The  archdeacon 
has  of  common  right  the  power  to  induct :  other 
officers,  in  some  cases,  by  prescription ;  or  by 
the  bishop's  appointment.  The  form  of  in- 
duction is  by  introducing  the  incumbent  within 
the  door  of  the  chvtch.     [iNSTrrunoK.] 

XBdvetioiiff  SeotrtoaL  A  body  char^ 
with  electricity  disturbs  the  electrical  condition 
of  all  surrounding  bodies;  thus,  if  a  sphere 
A,  positively  electrified,   be  brought  near  » 
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metallic  cylinder  B,  the  end  nearest  the 
charged  bod^*  becoming  negative  and  the  one 
farthest  positive.  A  current  passing  through 
a  wire  induces  one  in  another  wire  lying 
parallel  to  it  or  coiled  round  it.  This  action 
upon  surrounding  bodies  unconnected  by  con- 
ductors is  termed  induction.  [ELBCTRicnr.] 
Magnetism  also  exhibits  similar  phenomena. 

iBdnetioiif  BgattaematicaL  A  peculiar 
method  of  demonstration  freouently  employed 
in  establishing  the  general  trutn  of  a  proposition 
which  is  known  to  be  true  in  one  or  more 
particular  cases.  To  illustrate  the  process,  let 
it  be  required  to  show  that  4:*—^  is  exactly 
divisible  by  x  ^y  for  all  integral  values  of  n. 
From  the  identity 

«■♦» -y*»  -  (a- -  jT)  * + (*-y)r 

we  at  once  conclude  that  if  the  proposition  were 
true  for  any  one  integral  value  of  n,  it  would  be 
true  for  the  next  higher  value  n  + 1 ;  but  it  is 
manifestly  true  forn»  1 ;  hence^  by  successive 
induction,  it  holds  forn«>2,  8, 4,  &c.,  ...  in 
short,  for  all  integral  values  of  the  exponent 

Xndnlgwioe  (Lat.  indulgentia).  A  power 
claimed  by  the  Boman  Catholic  church  of 
granting  remission  for  a  certain  term,  either  on 
earth  or  in  prnvatoiy,  of  the  penalty  due  to 
sin.  The  practice  was  first  instituted  in  the 
eleventh  century  by  Popes  Ghregory  VII.,  Victor, 
and  Urban  IL,  as  a  recompense  to  those  who 
embarked  in  the  perilous  enterprise  of  the 
Crusades ;  but  its  benefits  in  process  of  time 
extended  to  all  who,  either  by  donations  or 
other  services,  contributed  to  the  well-being 
of  the  church.  The  profiigate  sale  of  indul- 
gences first  excited  Luther  to  commence  his 
warfare  against  the  see  of  Bome ;  and  although 
the  traffic  in  indulgences  has  been  reprobated 
by  many  councils,  and  some  minor  corruptkiit 
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hftTe  beta  paxtially  reformed,  still  the  council 
of  Trent  decreed  the  neefolneee  and  Talidity  of 
meh  instnunents,  and  left  the  whol«  4X>ntrol 
«f  their  nature  and  manner  of  iasning  them 
•Dtirely  in  the  discretion  of  the  pope  for  the 
tim«  being. 

in^lult  (Lat  indultns,  part,  of  indulgeo, 
/  ntduhe).  In  Ecclesiastical  Law,  a  peculiar 
ibrm  of  mspensation  from  requirements  of  the 
oidinazy  law,  granted  by  the  pope. 

ZBdwBAiitiim  (Lat  from  mduo,  /  put  on). 
In  Zo(dog7,  the  term  is  restricted  in  its  signi- 
flcation  to  the  plumage  of  birds.  This  consists 
of  the  peculiar  epidermic  organs  called  feathers 
and  daton,  with  sometimes  a  scanty  admixture 
of  hair.  [Fbjltkbbs.]  The  plumage  is  gene- 
aXtj  more  than  once  changed  before  it  attains 
that  state  which  is  characteristic  of  the  fully 
mature  bird.  The  period  during  which  these 
mutations  are  proceeoing  Taries  firem  one  to  five 
years,  and  many  birds  rear  a  progeny  before 
they  acquire  the  plumage  of  maturity.  When 
the  indumentum  of  the  male  bird  differs  in 
colour  from  that  of  the  female,  the  young  birds 
of  both  sexes  resemble  the  latter  in  their  first 
plumage;  but  when  both  the  adult  male  and 
female  are  of  the  same  colour,  the  young  hare 
then  a  plumase  peculiar  to  themselves.  In 
flome  species  the  adult  birds  have  a  plumage 
during  the  breeding  season  decidedly  different 
in  colour  from  that  which  they  bear  m  winter : 
in  these  cases  the  youne  birds  differ  in  colour 
from  both  parents,  and  have  a  plumage  which 
is  intermediate  in  its  general  tone  to  that  of 
the  two  periodical  states  of  the  parent  buds, 
and  beanng  indications  of  the  colours  to  be 
afterwards  attained  at  either  period. 

The  changes  in  the  colour  of  the  plumage  of 
birds  are  e£cted  eitiier  by  a  total  moult  of  the 
old  and  the  acquisition  of  new  feathers ;  or  by 
a  partial  moult,  and  the  admixture  of  new 
Caathers  with  a  certain  proportion  of  the  previous 
plumage ;  or  on  the  bird's  obtaining  a  certain 
numb^  of  new  feathers  without  shedding  any 
of  the  old  ones ;  or,  lastly,  by  the  fully  formed 
feather  itself  becoming  alter^  in  colour.  The 
last  two  changes  take  place  in  the  adult  birds 
at  the  approach  of  the  breeding  season.  The 
change  of  colour  of  a  fully  developed  feather  is 
produced  either  mechanically  by  the  wearing 
away  of  the  lighter  coloured  tips,  which  exposes 
the  brighter  tints  of  the  plumage  beneath,  or 
by  some  internal  chemical  or  vital  influence 

ri  the  colouring  matter  of  the  feather  itself: 
latter  chance  begins  at  that,  part  of  the 
web  nearest  the  bod^  of  the  bird,  and  gradually 
extends  outwards  tiU  it  pervades  the  whole 
feather. 

»«*^-*-  In  Astronomy,  the  Indian,  one  of 
the  oonstdlations. 

fi^«.i>€^i  Aimofltoii*.  A  fr«sh-water  lime- 
stone found  in  Auvergne^  abounding  in  the  in- 
dusis  or  cases  of  the  larviee  of  Phryganea,  ereat 
heaps  of  which  have  been  incrusted  by  nard 
tnmitin  and  formed  into  rock. 

BHIwrtTiin  (Lat.  fhmi  induo).  In  Botany, 
the  cup  that  suxvounds  the  stigma  of  Goode- 
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niaoeous  and  some  other  plants.  Also  the  name 
of  the  membrane  that  covers  the  thecse  or 
spore-cases  in  Dorsiferous  ferns. 

IndnvlflB  (Lat.).  In  Botany,  the  withered 
remains  of  leaves  which,  not  being  articulated 
with  the  stem,  cannot  fall  off;  the  part  covered 
by  them  is  said  to  be  induviate, 

liieqiialltj.  In  Astronomy,  this  term  is  ap- 
plied to  any  deviation  in  the  motion  of  a  planet 
or  satellite  from  its  uniform  mean  motion.  The 
great  inequality  of  Saturn  and  Jupiter  is  a 
variation  in  the  orbital  motions  of  these  planets 
caused  by  their  mutual  attractions. 

The  moon's  parallactic  inequality  is  one  of 
great  interest,  as  from  it  the  sun's  distance  can 
be  determined. 

Inertos  (Lat.  iners,  slothful).  The  name 
of  an  order  of  birds  in  the  ornithological 
system  of  Temminck,  including  the  dodo  and 
apteryx, 

Zneitla  (Lat.  from  iners).  This  term  is 
used  to  denote  the  principle  or  law  of  the 
material  world,  that  all  bodies  are  absolutely 
passive  or  indifferent  to  a  state  of  rest  or  mo- 
tion, and  would  continue  for  ever  at  rest,  or 
persevere  in  the  same  uniform  and  rectilinear 
motion,  unless  disturbed  by  the  action  of  some 
extrinsic  force.  The  ancients  attributed  to 
matter  a  certain  inaptitude  or  reluctance  to 
motion;  but  that  a  body  in  motion  required 
the  operation  of  an  extrinsic  cause  to  bring 
it  to  rest  was  first  stated  by  Gkdileo.  Kepler, 
conceiving  the  disposition  of  a  body  to  main- 
tain its  motion  as  indicating  an  exertion  of 
power,  prefixed  the  word  vis ;  and  the  com- 
pound expression,  vis  inertia,  though  less  accu- 
rate, has  been  generally  retained.  Inertia  is 
one  of  the  inherent  properties  of  matter,  and 
unceasingly  recalled  to  our  observation  in  every 
incident  of  life. 

Inertta*  Moment  oC  In  Mechanics,  the 
sum  of  the  products  of  the  masses  of  the  particles 
of  a  body  into  the  squares  of  their  respective  dis- 
tances from  a  given  axis  is  called  the  moment  of 
inertia  of  the  body  with  respect  to  that  axis. 
Thus  if  dm  denote  the  element  of  mass,  and  r 
the  distance  of  this  element  from  the  axis,  the 

moment  of  inertia  will  be  /  r'dm,  if  the  in- 
tegration be  extended  to  all  particles  of  the 
body.  If  we  denote  hj'M=tidm  the  whole 
mass  of  the  body,  and  determine  k  so 
that  MAr'— /f^m,   then  k  is  termed   the 

radius  of  ayration  or  arm  of  inertia ;  it  is  the 
distance  uom  the  axis  at  which  a  material 
particle,  whose  masa  is  equal  to  that  of  the 
Ixxly,  must  be  placed  in  order  to  have  the 
same  moment  of  inertia.  The  principal  mo* 
ments  of  inertia  with  reference  to  any  point  of 
a  body  are  its  moments  of  inertia  with  respect 
to  the  principal  axes  passing  through  that 
point.  Calling  them  A,  B,  and  C  respectively, 
and  denoting  by  H  the  moment  of  inertia  wiUi 
respect  to  any  other  axis  through  the  same 
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INE80UTCHB0N 
t^t  a,  0,  t,  reopeetiTC 

Tlw  rotation  axes  for  vhieh  H 

elearlj  the  generators  of  a  qnadric  cone  eaUad 

the  fipdminnaital  eonr.     If  H„ "  "— 


between  tho  two  a: 


t  for  that  «1iidi  puMs 

tluvngli  the  centra  of  gravitj,  and  it  is  the 
tamt  for  all  parallel  ues  which  are  eqaidiriant 
fimn  that  centre.  Knowing  the  prineipll  mo- 
neotK  of  inertia,  A^  B^,  Co.  with  req>ect  to 
tile  centre  of  gniTity,  therefore,  the  moment  of, 
inertia  with  reepect  to  nnj  lucig  whaterer  is 
giTen  b]r  the  fbrmnla  | 

H-A,coa'in-Boeo«'fl  +  C„coa'7  +  MA'.  . 
The  ellipsoid  whose  centre  is  at  an;  point  O, 
wfaoae  lemi-axea  hare  the  same  directioaa  as  i 
the  pHndpal  axes,  and  are  inrersely  pfopor- 
tioBal  to  the  principal  radii  of  gyration  at  O,  | 
la  sailed  the  moTnentid  eHipmid  at  that  poinl,  | 
or  the  enttral  numuntal  tilipfn'd  if  the  point 
O  ooincidd  with  the  centre  of  graritj.  TTie 
■qnare  of  each  radius  vector  of  a  momental 
dlipaoid  is  inrerselj  proportional  to  tbe  mo- 
tnent  of  inertia  relattTe  to  that  radina  vector  | 
•B  axis  of  rotation,  l^e  polar  reciprocal, 
with  Teif>ect  to  a  ocrtain  concentric  sphere,  of 
a,  nomenlal  ellipaoid  is  termed  an  tUipaoid 
<^  gyratum;  it  is  cohuI  willi  tbe  momenta! 
dlipeoid,  and  haa  the  principal  radii  of  gyra-  ,' 
tioD  for  seini-axeii.  The  radii  vectoiea  of  the 
central  pedal  of  this  sllipeoid  of  gfration  are 
loedflsl;  eqnot  to  the  radii  of  gyration  nilatdve 
to  axes  of  rotation  which  coincide  with  the  aaid 

The  above  eqoiinomeiitBl  cone  is  not  to  be 
eonfonnded  with  what  Prof.  V.  Tbonuioii  hu 
called  the  e^'mofMen/a/  Mir/a«  (Catiihrid^ 
and  Dublin  JIalAmialieal  Joumai,  vol.  i.). ' 
This  is  the  locni  of  all  points  at  which  imr  of 
the  principal  moments  of  inertia  has  a  given 
eonatuit  Tolae,  H  =  H^*,  It  is  a  suifiioe  of 
the  6th  order  whose  eqaation  is 
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where  a,  ft,  c  are  the  principal  radii  of  gyratioD, 

Xne««ntel>*«a  (I^t.  acntnm,  a  ikUid).  In 
Heraldry,  a  ipeciea  of  ordinary,  being  an  es- 
catchecn  placed  upon  the  feaa  point  [Fim]  ; 
and  containing,  it  it  said,  the  thud  part  when 
dluged,  the  fifth  when  otherwiae.  All  ta- 
imtcheonB  bone  within  escntcheona  are  bj 
K«ie  beralda  called  by  lliia  name. 
213 


XnlUIIUlltj'  (lAt.  in,  Mg„  and  fiUlo,  I 
dfc'-ivi).  Ihii  attdhnte  is  elaimed  bv  tha 
cburch  of  !R«meiii  mattaa  of  &itb,  bat  denied 
fay  Proleftanta.  The  chnrch  of  England  drckiw 
in  her  IMh  Article :  '  As  the  church  of  Jan>- 
Balc-m,  AleiaQdria,  and  Antioch  hare  txrtA ;  M 
n,ka  the  chorch  of  Rame  hath  erird,  not  Mily 
ia  bLcir  living  and.  manner  of  ceremoniaa,  bi^ 
ilsn  in  niBtlua  of  faith.'  The  VatJcan  Oouocil, 
:oQvukwi  by  a  bnll  of  pius  IX.  in  1888,  and 
3ot  y<it  fnrmally  diasolced.  proclaimed  iu  1870 
the  iufiillibilitj  of  the  Pope  when  spaakiBfl 
■  cnlhfdrS. 

Snftuit  (LaL  infana,  lit«Till<r  tpteeUru, 
liku  tliD  Greek  ritwun).  In  Law,  a  person 
■  tn'enty-one  years  of  age.  lie  li  not 
ronxi^lert^  in  law  aa  haring  sofficient  ability 
to  coiitruct,  and  is  protected  from  his  own  in- 
proridence  and  the  artifices  of  designing  pep- 
HoiiK  by  his  not  being  liable  fbr  any  eogage- 
mpnta  Into  which  be  may  have  entered,  nicept 
for  neccBuriea  suited  to  his  condition  in  life. 
Of  liif  contracts,  however,  many  are  not  abeo- 
lutely  void,  but  only  voidable ;  andthonghth^ 
cannot  )iu  enforced  against  him,  yet  he  may,  if 
he  clo  not  chooeo  to  avoid  them,  cnfoice  Uiem 
ugniii-i  »notber.  (,See  tbe  Infante  Belief  Act 
1874.)  He  is  ingenera!  responsiblein  dnmagea 
fur  (nrls  committed  by  him,  m  for  slander,  or 
aiisaull.  Hia  respanabiiity  for  crimee  iinihi 
Bcc<jriii)i|;  Id  hie  age  and  discretioQ :  under 
sarun  y^^n  of  age  he  cannot  be  guilty  <rf 
felony ;  between  aeven  and  fourteen  a  p»- 
Bumj>tJoii  arises  that  he  is  doli  ineapHzi  but 
thit  Y"'''^'"''Pt'°f  "'y  he  r^elled  by  proof 
Iliiit  hu  eonld  plainly  distingidah  between 
p(i-"l  :im1  evil,  vid  he  may  then  snSix  death 
ns  n  fi'liin  ;  and  aflar  tbnrteen  he  is  in  general 
liS  mil.  [i:ible  to  punishment  as  a  person  of  foil 

III:,  tlioabilitiee,  many  of  which  are  in  the 
vataio  oF  privil^ei,  and  established  for  hit 
prol  ct  ion,  am  nnmerans :  he  cannot  fill  any 
offii'c  connectad  with  the  administration  at 
justice,  or  sit  in  parliament ;  be  cannot  be 
an  cicnutor,  nor  appear  in  conrt  by  atloraey. 
Tha  content  of  parents  or  guaidiaos,  or  of  the 
Cijurt  nf  Chancy,  ia  requisite  to  his  marriage. 

Infant  Bapttaob  Tbe  pnclice  of  bap- 
tising intknlB,  adopted  from  early  Chrisljan 
usage,  with  the  preenmed  warrant  of  Ceriptnre 
(St.  Mark  I.  13),  by  the  Boman  Catl^lic,  the 
Greek,  Anglican,  and  by  the  greater  number 
of  Protestant  churches.  It  is  ngeded  by  tbe 
Baptists,  more  properly  called  Auti-peedo- 
baptista.     [ANUumHTS.} 

ZnfaDta,  Infkata.  The  titles  bane  by 
the  younger  sons  and  the  daughters  of  H  king 
of  Spain,  tbe  eldest  son  being  staled  Prince  of 
Asturias.  It  is  found  in  a  doemnent  of  the 
year  eS9,  applied  to  the  sons  of  King  Tere- 
mont  U.  It  appsaiB,  however,  to  have  been 
anciently  given  to  all  hidalgoa.  (Quorf.  Rn. 
vol.  Ixii.  p.  104,  where  the  reader  ia  referred  to 
the  '  Ley  de  Partidee,'  1,  S.)  The  Word  eiUUs 
was  similarly  oeed  in  England  in  the  middle 


INFANTICIDE 


'  iBflurtielde  m  OhildHBiiirder.  By  the  law 

if  Si^^and,  infanticide  is  nlaced  npon  the  same 
Iboting  with  other  homidde.  By  24  &  25  Vict. 
t,  100,  a  person  indicted  for  the  murder  of  a 
dhild  maj,  if  aoqmtted  of  the  mnrder,  be  con- 
noted of  the  misdemeanour  of  secreting  the  body 
of  the  child  to  conceal  its  birth.  To  administer 
pcnson,  or  nse  other  means  to  pocnre  the 
miseaniage  of  a  woman  great  with  child,  is 
also  a  feloDj  by  the  same  statute  ^c  59). 
The  exposure  of  new-bom  infants,  particularly 
femalea,  is  a  common  practice  amonff  many 
MlTige  nations  at  the  present  day,  and  espe- 
atkOj  preralent  among  me  Chinese.  According 
to  Iioia  H aeartney,  the  number  of  infanticides 
aommittw^  in  Pekin  alone  exceeds  20,000  a 
jmr.  In  some  countries  polyandry  is  the  re- 
■oH  of  this  practice. 

T^^"**jr  (Lb^  in&ns,  used  in  the  middle 
ages   in  the    sense  of   boy    or  servant:   as 
during   the    middle   ages    servants  went  on 
ibot,  while  the  knights  rode    on  horseback, 
H^anteria  became  the  name  of  foot  soldiers 
in  general).    Among  the  ancient  Ghreeks  and 
Bomans,  the  in&ntry  constituted    the  chief 
strength  of  an  army ;  and,  with  the  exception 
of  that  period  in  European  histoi^  during  which 
the  insdtutiotts  of  cluTalry  prevailed,  when  the 
tournament  with  its  gay  appendages  eneaffed 
the  attention  of  all  the  powerral  nobles,  and  thus 
imparted  to  the  eavaify  a  factitious  importance, 
it  has  generallj  been  regarded  as  the  principal 
ndlitazy  arm.    Since  the  institution  of  stand- 
ing armies  this  has  been  peculiarly  the  case. 
From  the  period  of  the  Conquest  aown  to  the 
leign  of  Henry  Till,  the  infancy  of  this 
country  consisted  of  the  inferior  vassals  of  the 
feudal  tenants,  and  from  the  cause  above  re- 
ferred to  was  neglected  both  in  discipline  and 
accoutrements;   but    the  connection  of  that 
monarch  with  CSiarles  Y.  of  Germany  and 
Frands  L  of  F^rance,  whose  rivalry  in  arms  had 
iitftrodnoed  great  immrovements  into  this  arm, 
was  Hie  means  of  directing  attention  to  the 
defects  of  the  English  in&ntiy,  and  paved  the 
war  far  the  introduction  of  that  system  of  dis- 
dpiina  which  after  the  lapse  of  wee  centuries 
has  now  brought  it  to  perfection.  The  infustiy 
of  the  British  army  comprises,  exclusively  of 
the  native  Indian  troops,  3  regiments  of  guards, 
109  regiments  of  the  line,  a  rifle  brigade,  and 
11  oohmial  regiments  and  corps.     Of  the  regi- 
ments of  the  line  83  have  eadi  1  battalion,  25 
haTe  2  battalions,  and  th0  60th  and  rifle  bri- 
gade 4  bi^talions  each,  in  all  141  battalions,  of 
whidi  8  are  rifles  and  12  Highland.    There  are 
11  battalions  of  light  infantry,  and  0  of  fusi- 
Hers.    The  last  9  regiments  are  formed  from 
the  troops  of  the  late  East  India  Company. 
[AncT.] 

[COVTAOION.] 
[JNTEUDATIOir.] 

(Lat>    Sacriflces  oflfered  by  the 

Qieeks  and  Romans  to  the  Dii  Manes,  or  the 

iOfola  of  deceased  heroes,  or  any  person  whose 

held  in  Teneration.    These  sacri- 

ebbflisted  of  almost  every  kind  of  ctfering, 
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INFINITE 

and  were  instituted  on  the  ninth  and  thirtietll 
days  after  interment. 

Inferior  (Lat.).  In  Botany,  a  term  given 
to  a  calyx  distinct  from  the  ovary,  as  in  l^lene ; 
or  to  an  ovanr  which  adheres  to  the  calyx, 
as  in  the  myrtle.  It  is,  in  Dr.  Lindle/s  judg- 
ment, a  baa  expression,  though  commonly  em- 
ployed ;  the  French  school  have  substituted  for 
it  the  words  nonadherent  and  adherent. 

Inferior  Oolite.  A  flne  and  useful  series 
of  strata  containing  beds  of  freestone  of  oolitic 
structure,  much  worked  at  Dundry  and  other 
places  near  Bristol,  and  also  near  Chelten- 
ham, and  forming  part  of  the  lower  division 
of  the  Oolitic  series  of  England,  is  recognised 
by  English  geologists  under  this  name.  The 
beds  pass  downwards  into  the  lias,  and  the' 
intermediate  dc|)osit  is  often  sandy.  The 
Inferior  Oolite  is  separated  from  uie  Qreat 
Oolite,  which  contains  much  better  freestone^ 
by  the  Fuller's  earth  and  Stone^ld  slate. 

The  Inferior  Oolite  is  a  local  subdivision, 
not  important  out  of  England,  though  recog- 
nisable in  Normandy.  Several  species  of 
shells,  chiefly  bivalves,  are  regarded  as  locaDj 
characteristic  of  it  Although  the  Inferior 
Oolite  is  separated  from  the  Lii^  by  the  Dundry 
beds  already  mentioned,  the  fossils  seem  to  vary 
in  little  more  than  the  inevitable  difference 
between  clays  and  limestones.  [Oolit^  GbuBAT.] 
Infero«l>ranehlata  (Lat.  inferus,  lower  \ 
Gr.  i3p<fyx»a,  ffUls).  An  order  of  Gastropods^ 
characterised  by  the  position  of  the  gilli^ 
which  are  situated  beneath  the  produced  maiy 
gin  of  the  mantle;  they  consist  of  two  long 
series  of  leaf-shaped  vascular  organs.  This 
order  comprehends,  in  the  system  of  Cuviez^ 
two  genera,  Phyllidia  and  Diphyllidia. 

Xnfbndatloii.  In  Feudal  £aw,  the  placing 
in  possession  of  a  fee  or  freehold  estate. 
[FiBF.]  In  English  Law,  the  term  was  some- 
times used  to  designate  ihe  granting  of  tithee 
to  laymen. 

Infinite  and  Inllnlteelmal  (Lat.  infini- 
tus,  not  bounded).  An  infinite  quantity  de- 
notes one  which  is  greater  than  any  assignable 
quantity ;  an  infinitesimal  quantity,  one  whose 
magnitude  is  less  than  that  of  any  assignable 
quantity.  The  greater  the  number  of  parta 
into  wmch  a  finite  magnitude  is  divided,  and 
the  less  each  part  becomes,  the  process  of 
division  being  conceived  to  be  continued  inde- 
finitely, we  say  that  the  magnitude  consists  of 
an  infinite  number  of  infinitesimal  elements. 
Proper  precautions  being  taken,  this  conven- 
tion leads  to  no  erroneous  results,  and  gr^itly 
simplifies  our  enunciations.  The  precautions 
consist  in  carefully  observing  the  manner  in 
which  a  proposed  quantity  may  become  infinite 
or  infinitesimal ;  for  the  ratio  of  two  magni- 
tudes, eac^  of  which  is  infinite  or  infinitesimal, 
in  the  above  sense,  may  be  either  finite,  in- 
finite, or  infinitesimal.  Thus  the  sine  and 
tangent  of  an  angle  both  diminish  as  the 
an^e  diminishes,  and  approach  a  ratio  of 
equality.  The  sine  and  versed  sine  also  dimi- 
nish, individually,  as  the  angle  diminishes,  htk 


INFINITIVE  MOOD 

the  ratio  of  tho  first  to  the  second  increases 
under  the  same  circumstances,  and  final'.y 
exceeds  any  assignable  ratio,  in  other  words 
becomes  infinite.  We  are  thus  led  to  the  con- 
sideration of  infinities  and  infinitesimals  of 
different  orders.  The  evanescent  versed  sine 
would  be  said  to  be  an  infinitesimal  of  the 
second  order  in  comparison  with  the  infinitely 
small  sine.  The  symbols  for  infinitely  great 
and  small  quantities  are  oo  and  0 ;  and  from 
the  above  remarks  it  will  be  at  once  seen  in 
what  manner  we  must  interpret  such  expres- 
sions as  —  =3  00  and  —  aO,  where  a  denotes 
0  00 

a  finite  magnitude;  as  also  in  what  sense 
-■  and  — ,  0    &c  are  indeterminate.    With  re- 

0  00 

ference  to  these  symbols,  it  must  be  borne  in 
mind  also,  that  whereas  we  have  an  absolute 
terOf  when  one  of  two  equal  magnitudes  is 
Bubbract«d  from  the  other,  we  have  no  absolute 
infinity. 

The  infifiitesimal  calcultts  is  simply  the 
differential  calculus  propounded,  in  Leibnitz's 
manner,  according  to  the  theory  of  infinitesi- 
mals. The  geometrical  method  of  infinitesi' 
mals  is  another  application  of  the  same  prin- 
ciples, and  is  of  the  greatest  utility.  Curves 
are  therein  considered  as  polygons  possessing 
an  infinite  number  of  infimtesimal  sides.  The 
term  infinity  occurs  frequently  in  modem 
geometrical  phraseology,  and  when  properly 
understood  is  not  only  convenient  but  advan- 
tageous, through  the  uniformity  of  enunciation 
which  is  thereby  secured. 

Thus  two  parallel  right  lines  are  said  to  in- 
tersect in  an  infinitely  distant  point,  in  order 
that  they  may  be  included  in  the  general  law. 
The  infinitely  distant  points  of  a  plane  are 
considered  as  situated  in  a  right  line,  the  line 
at  trinity  or  intersection  of  any  two  parallel 
planes.  Again,  the  infinitely  distant  points  of 
space  may  be  regarded  as  situated  in  the  ^ne 
at  infinity^  and  so  on. 

The  metaphysical  difficulties  inseparable 
from  the  present  subject  are  ably  discussed  in 
a  paper  by  Prof,  de  Morgan  ( Transactions  of 
the  Uambridye  Philosophical  Society,  voL  xi. 
parti.). 

Znflnttlwe  Mood.  In  Grammar,  that 
inflexion  of  the  verb  which  expresses  the  con- 
ception merely,  without  affirming  or  denying  it, 
of  any  subject.    [Gbamhab.] 

ZnHrmary  (liat  infirmus,  wcaXi).  An  hos- 
pital for  the  reception  of  the  sick  poor,  either 
supported  by  the  public,  or  endowed  by  bene- 
Tolent  persons  with  funds  to  defray  the  neces- 
sary expense.  Establishments  bearing  this 
name  are  not  uncommon  in  all  considerable 
towns  of  the  British  empire.     [Hospital.] 

Inflammatioii  (Lat.  infiammatlo,  an  in- 
fiamina).  In  Pathology,  this  term  is  applied 
to  recmess  and  heat  of  some  part  of  the 
body,  attended  by  pain  and  swelling:  the 
Tascnlar  action  of  Uie  part  being  increased.  In- 
flammation terminates  either  in  resolution,  sup- 
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puraHofij  ulceration,  or  gangrene^  according  to 
the  constitution  of  the  patient  and  the  nature 
of  the  cause  which  save  rise  to  it. 

Znflexed  (Lat.  infiexus,  part  of  inflecto,  / 
bend).  In  Zoolc^,  when  a  part  is  bent  inwards. 

ZnfleJdoii  (Lat  infiexio,  a  bending).  In 
Grammar,  that  process  which  modifies  declinable 
words  in  languages  where  the  pronominal  and 
predicative  roots  mav  be  so  combined  as  to 
form  one  word.  This  cannot  take  plaoe  in 
radical  or  monosyllabic  languages  like  the 
Chinese,  or  the  agglutinate  languages  of  the 
Turanian  family.  Hence,  the  Semitic  and 
Aiyan  tongues  are  called  inflexional.  Thus  in 
the  Latin  future  amabo,  or  the  Greek  future 
Tinr-tf'-M  (r^ifw),  the  infiexion  is  supplied  by  the 
auxiliary  verb  bhu,  to  be,  and  as,  to  be,  while 
the  termination,  which  is  pronominal,  varies 
according  to  the  peraon ;  amalx),  amabis,  amabit, 
&c  [GsAMMAB  ;  FxrruBB  Tekse  ;  Imfbrfbct 
Tbnsb;  &c.] 

Ikflbxion.  In  Optics,  the  same  as  diffrac' 
tion;  or  that  property  of  light  by  reason  of 
which,  when  it  passes  very  near  tho  bordera  of 
an  opaque  body,  it  is  turned  from  its  rectilinear 
course.     [Diffbaction  and  Light.] 

Znflejcioiif  Point  o£  In  Geometry,  the 
point  of  contact  of  a  stationary  tangent ;  that 
IS  to  say,  a  point  at  which  the  curve  passes  from 
one  to  the  other  side  of  its  tangent,  and  towards 
which  it  always  turns  its  convexity.  It  is  some- 
times  called  a  point  of  contrary  flexure.  The 
points  of  inflexion  of  a  curve  are  always 
situated  on  its  Hessian,  which  is  another  curve 
of  the  3(«-2)**  order,  so  that  in  general 
there  are  3n(9i  — 2)  such  points  on  a  curve 
of  the  «**  oixier.  Should  the  latter  possess 
double  points,  however,  this  number  will  be 
diminished.     [Stationary  Tangent  and  Sin- 

OULABITIES  of  A  CuBVE.] 

The  term  point  of  inflexion,  in  an  extended 
sense,  indicates  any  point  at  which  the  tangent 
meets  the  curve  in  ap  odd  number « f  consecu- 
tive points,  since  under  such  circumstances  the 
curve  will  always  pass  from  one  to  the  other 
side  of  tho  tangent.  When  the  tangent  has 
four  or  any  higher  even  number  of  consecutiTO 
points  in  common  with  the  curve,  the  latter 
does  not  pass  to  the  other  side,  and  the  point  is 
distinguished  as  a  jmnt  of  undulation. 

Snflozioiial  Tanireiits.  In  the  theory 
of  surfaces,  the  two  lines,  each  of  which,  at 
their  intersection,  meets  the  surface  in  three 
consecutive  points.  They  are  imaginary,  real, 
or  coincident,  according  as  the  point  is  an 
elliptic,  hyperbolic,  or  parabolic  one.  They 
coincide,  in  fact,  with  the  asymptotes  of  the 
indicatrix,  and  each  represents  a  pair  of  co- 
incident conjugate  tangents.  [Indicatbix.] 
The  term  inflexional  tangent  appears  to  have 
been  first  employed  by  Dr.  Salmon  in  his 
Analytical  Geometry,  and  Wiis  evidently  sug- 
gested bv  the  fact  that  each  such  tangent 
touches  the  section  made  by  any  plane  through 
it  at  a  point  of  infiexion.  An  inflexional 
tangent  must  be  regarded  as  a  doultle  tangnit 
line  to  the  surface,  since  it  joins  the  first  to  the 
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id,  as  \rell  as  the  second  to  the  third,  of 
the  three  consecutiTe  points  coincident  with 
that  of  contact.  Through  an  arbitrary  point 
in  space  there  can  in  general  be  drawn 
M(n~l)(n  — 2)  inflexional  tangents  to  a  snr- 
fiice  of  the  n*^  order. 

Znfloreseenee  (Lat  inflorescere,  to  begin 
to  blossom).  The  general  arrangement  of  the 
flowers  npon  a  stem  or  branch.  It  consists  of 
the  following  principal  kinds :  Tiz.  the  spike, 
the  raceme,  tne  panicle,  the  capitnlnm,  the 
nmbel,  and  the  cyme ;  each  of  which  is  men- 
tioned in  its  place. 

Znttaensa  (as  if  produced  by  the  influenee 
of  the  stars).  An  epidemic  catarrh,  generally 
attended  by  languor,  headache,  quick  pulse,  and 
febrile  symptoms,  which  often  run  very  high, 
and  assume  a  variety  of  aspects,  dependent  upon 
the  season  and  other  causes.  The  possibility 
of  the  existence  of  some  highly  poisonous 
and  irritating  vapour,  though  in  very  minute 
quantity,  as  Uie  exciting  cause  of  influenza,  has 
been  suggested  by  Dr.  Front  It  may  possibly 
be  of  Tolcanic  origin ;  and  such  a  substance  as 
seleniuretted  hydrogen,  the  effects  of  which, 
even  in  extremely  minute  quantity,  are  highly 
deleterious,  might  perhaps  account  for  some  of 
the  phenomena  of  tnis  extraordinary  disease. 

XnfomittttoB  (Lat  informatio,  an  outline 
or  sketch).  In  lAw,  an  accusation  exhibited 
against  a  defendant  for  some  criminal  offence, 
not  on  the  oath  of  jurors,  but  on  the  special 
allegation  of  an  officer  empowered  to  exhibit 
it  Criminal  informations  are  either  partly  at 
the  suit  of  the  crown  and  partly  at  that  of  a 
subject^  namely  such  as  are  brought  upon 
certain  penal  statutes  at  the  suit  of  common 
iiformers;  or'wholly  at  the  suit  of  the  crown. 
These  are  of  two  sorts:  1.  Those  filed  ex 
officio  by  the  attorney-general — a  proceeding 
resorted  to  in  the  case  of  some  particular  mis- 
demeanours of  a  public  nature,  as  libels  and 
Tarious  other  offences  concerning  the  pub  ic 
goremment ;  and  2.  Informations  filed  at  the 
suit  of  the  master  of  tho  crown  office,  which 
liefinr  some  gross  and  notorious  misdemeanours, 
as  riots,  batteries,  libels,  &c.,  not  immediately 
tending  to  disturb  the  goyemment. 

Informed  Stars  (Lat  Informes  Stellse). 
In  Astronomy,  stars  not  included  in  any  of 
the  constellations.     [Cokstellatiok.] 

Xnfralapsarlans  (Lat  infh^  beloWf  and 
lapsus,  a  fall).  In  Ecclesiastical  History,  a 
sect  of  Presbyterians  who  maintain  that  Gk>d 
has  created  a  certain  number  of  human  beings 
only  to  be  damned,  without  allowing  them  the 
opportunity  of  salvation  even  if  they  chose  to 
embraca  it  They  are  thus  designated  because 
th^  hold  that  the  decrees  of  GFm  were  formed 
infra  lapsum,  after  His  knowledge  of  the  fiill, 
and  in  consequence  of  it    [Sxtpbalapsabians.] 

I&ftuidi1>ollfonii  (Lat  infundibulum,  a 
funnel).  A  Botanical  and  Anatomical  term, 
^^nafjixig  funnel-shaped.  The  infundibulum 
of  the  brain  is  a  omal  proceeding  from  the 
lower  and  anterior  part  of  the  thiid  ventricle 
of  the  brain  to  the  pitnitaiy  gland. 
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Znftuorla  (Lat.  infundo,  /  pour  in).  A 
name  applied  by  Otto  Fr.  Miiller  to  an  assem« 
blage  or  microscopic  animalcules  which  are  for 
the  most  part  developed  in  infusions  of  decayed 
animal  and  vegetable  substances.  Some  of 
these  minute  organised  beings  were  known  to 
Linnseus,  and  were  placed  by  him  at  the  end  of 
the  class  Vermes^  in  a  genus  which  he  denomi- 
nated Chaos.  Miiller,  who  made  the  Infusoria 
a  subject  of  special  study,  discovered  numerous 
distinct  genera  and  species,  which  he  named 
and  classified  according  to  their  outward  form. 
Gmelin  and  Lamarck  introduced  Miiller*s  dis- 
coveries and  classification  of  the  Infusoria  into 
their  systems  without  any  particular  modifica- 
tion. Cuvier,  in  1829,  observes,  that  'Natura- 
lists usually  dose  the  catalogue  of  the  animal 
kin^om  with  beings  so  extremely  minute  as  to 
be  invisible  to  the  naked  eye,  and  which  have 
been  discovered  only  since  the  invention  of  the 
microscope  has  unveiled  to  us,  as  it  were,  a  new 
world.  Most  of  them  present  a  gelatinous  body 
of  the  greatest  simplicity,  and  for  these  this  is 
undoubtedly  the  situation;  but  authors  have 
placed  among  the  Infusoria  animals  apparently 
much  more  complicated,  and  which  only  resem- 
ble them  in  their  minuteness  and  the  dwelling 
in  which  they  are  usually  found.'  These 
higher-organised  Infusoria  were  placed  by 
Cuvier  at  the  head  of  the  class  in  a  distinct 
order,  under  the  name  of  Roi^fera,  a  name 
which  has  subsequently  been  retained.  Cuvier 
attributes  to  these  animalcules  a  mouth,  a 
stomach,  an  intestine,  and  an  anus ;  and  no- 
tices the  prominences  on  the  anterior  part  of 
the  body,  which  some  observers  had  regarded 
as  tyes.  The  anterior  lobated  organ  and  its 
vibratory  denticulations,  the  successive  action 
of  which  gives  to  the  organ  the  appearance  of 
a  swiftly  rotating  wheel,  forms  the  main  external 
character  of  tho  order.  Cuvier  includes  in  the 
order  Rotatoria  the  genera  Furcularia,  Lam. ; 
Vaginicola,  Lam. ;  TMcolariaf  Lam. ;  BrachiO' 
nus,  Muller. 

The  investigations  of  Ehrenberg,  with  the 
aid  of  a  microscope  superior  to  that  of  his  pre- 
decessors, have  brought  to  light  many  additional 
organs  and  complexities  of  structure  in  tbib 
Rotifera,  besides  several  genera  and  species 
before  unknown;  and  since  these  researches 
naturalists  have  generally  regarded  the  Rotifera 
as  a  distinct  class  of  Invertebrata,  which  Pro- 
fessor Grant  has  placed  in  the  Aztieulate  sub- 
kingdom,  and  Professor  Owen  in  the  Nemato^ 
neura^  or  higher  division  of  Cuvier's  Radiata. 
For  the  character,  subdivision,  and  organisation 
of  the  Rotifera,  see  that  word. 

The  second  order  of  Infusoria  in  Cuvier's 
system  is  denominated  Homogenea\  a  term 
sufficiently  expressing  the  inadequate  ideas 
current  at  that  recent  period  respecting  their 
organisation.  Cuvier  says,  '  The  body  of  the 
HoTnogenea  presents  neimer  viscera  nor  other 
oompucation,  and  is  frequently  destitute  of  even 
the  appearance  of  a  mouth.'  Ehrenberg  has 
since  shown  not  only  that  they  hare  really 
a  mouth,   but  that   the  greater  part  of  the 
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HoTtvogcnea  of  Curier  possess  a  digestiTe  carity 
complicated  with  many  csDcal  cavities  like 
stomachs;  and  accordingly  proposes  to  name 
the  order  Polygaatriea,  True  Infusoria  of  this 
class  have,  internally,  a  part  called  nucleus 
and  a  contractile  vesicle;  they  are  externally 
provided  with  yibratile  dlia.  Cuvier  includes 
in  his  second  order  of  Infusoria  the  genera  Ur- 
eeolaricit  Lam. ;  Trichoda,  Leucophra,  Kerona, 
ESmantopuSf  Cercaria,  Furcocerca,  Vibrio,  Pro- 
teus, Votvox,  and  Nonas,  As  the  polygastric 
structure  has  not  been  detected  in  any  species 
of  Oercaria,  but  as,  on  the  contraiy,  some 
•pedes,  as  Cercaria  lemna^  possess  a  simple 
alimentaiT  canal,  this  genus,  together  with  the 
Vibrioniam,  which  i^  possess  a  straight  and 
simple  alimentary  canal,  have  been  removed 
from  the  Infusoria,  and  classed  by  Professor 
Owen  with  the  lower  Vermes,  including  the 
Entozoa. 

Thus  the  animals  of  infusions,  although  of 
comparatively  simple  organisation,  yet  manifest 
«t  least  three  distinct  types  of  structure,  and 
are  referable  to  three  dmerent  classes  of  ani- 
mals ;  many,  moreover,  have  been  proved  to  be 
embiyos  of  algae. 

Many  genera  of  Infusoria  are  protected  by 
an  external  silicious  case.  The  observations 
which  Ehrenberg  had  made  on  the  modifications 
of  the  form  and  surface  of  these  cases  of  the 
eiisting  Infusoria  led  to  his  capital  discovery 
of  their  remains  in  a  fossilised  state.  The 
mineral  called  Polier-scheifer,  used  for  a  long 
period  in  the  arts  for  polishing  metals  and 
other  substances,  was  first  discovered  to  be 
composed  of  myxiads  of  the  microscopic  fiinty 
cases  of  polygastric  Infusoria  belonging  to  the 
genera  GauhneUa,  BactUaria,  Diatoma,  ^cc 
Whole  strata  of  considerable  extent  and  thick- 
ness have  since  been  found  to  consist  almost 
exclusively  of  the  fossil  remains  of  Infusoria. 

IniTA  (the  South  American  name  for  one  of 
th«  species).  A  Leguminous  genus  of  South 
American  trees  belonging  to  the  suborder 
Cosalpinia.  They  have  pinnated  leaves,  and 
in  many  cases  handsome  flowers.  The  white 
pulp  contained  in  the  pods  of  /.  Feuillei  is  eaten 
in  ireru,  as  is  that  of  /.  spectabUis  and  others 
in  Panama;  while  that  of  the  West  Indian 
/.  vera  is  purgative. 

ZnrliiTles  (Lat  a  crop).  The  crop  or 
dilatation  of  the  oesophagus,  in  which  the  food  is 
accumulated  and  macerated,  but  not  digested. 
It  is  largest  in  the  Gallinaceous  birds  and 
pigeons,  but  exists  in  certain  birds  of  prey : 
also  in  the  flamingo^  and  others. 

Snffot.  A  wora  of  doubtful  origin,  signi- 
fying chiefly  the  small  cast  masses  or  bars  of 
gold  and  silver  intended  either  for  coining  or 
exportation. 

ZngrafUiiff.    [Gbaftino.] 

Ingralled.    In  Heraldry.     [Enoiuiled.] 

Zngrosaiiiff.  [Ewobossino;  FoBSSTAixiira.] 

Inguinal  (Lat.  inguinalis,  from  inguen, 
the  groin).  Appertaining  to  or  situated  in  or 
near  the  groin :  as  inguinal  artery,  inguinal 
hernia,  &e. 
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I  ZUliabltant  (Lat  inhabitans,  part,  of  in* 
I  habito,  /  dwtll  in).  In  Law,  a  word  used 
:  in  various  technicaJ  senses.  Thus  a  person 
I  having  lands  or  tenements  in  his  own  posses- 
I  sion  is  an  inhabitant  for  the  purpose  of  repair 
of  bridges,  wherever  he  may  reside ;  but  for 
purposes  of'  personal  service  the  inhabitant 
must  necessarily  be  a  resident.  For  the 
purpose  of  the  poor  rate,  the  word  means  a 
person  residing  permanently  and  sleeping  in 
the  parish.  Where  the  right  of  voting  was  for- 
merly in  inhabitant  householders,  a  variety  of 
divisions  in  committees  of  the  House  of  Com- 
mons, in  some  instances  conflicting^  took  place 
on  the  point.  But  it  appears  to  be  generally 
understood  that  an  inhabitant  is  one  who  keeps 
a  house  in  his  own  occupation,  either  personally 
residing  in  it^  or  having  it  occupied  by  servants 
and  ready  for  his  residence;  having  what  is 
termed  the  animus  revertendi,  or  intention  to 
return. 

Xnlialatlon  (Lat.  halo,  /  breathe).  The 
drawing  of  air,  gases,  or  vapours,  into  the 
lungs.  Many  substances  are  medicinally  ap- 
plied in  this  form,  by  means  of  an  inhaler,  an 
instrument  so  contrived  as  to  admit  of  the 
inhalation  of  a  variety  of  vapours  mixed  more 
or  less  with  atmospheric  air.  The  steam  of 
hot  water,  the  vapour  of  tar,  of  ether,  of 
chloroform,  of  iodine,  chlorine,  &c.  may  be 
thus  administered. 

Znliarmon^oal  Selatlon.  In  Music,  that 
in  which  a  dissonant  sound  is  introduced. 

Inberitanoe  (Lat.  hseres,  an  heir).  In 
Law,  an  estate  or  real  property  which  a  man 
has  to  himself  and  his  heirs,  or  the  heirs  of  his 
body,  &c.,  is  termed  a  freehold  of  inheritance. 
[Fhb  Sdcflb;  Feb  Tail.] 

ZUlierltaneefXAWofL  In  Physiology.  The 
law  by  which  individuals  invariably,  to  a  certain 
extent,  transmit  their  forms  and  peculiarities  to 
their  ofispring.  The  existence  of  this  law  has 
been  impugned  by  Mr.  Buckle,  but  it  is  satis- 
factorily borne  out  within  certain  limits  by 
the  phenomena  known  to  stud-masters,  sheep- 
fSarmers,  and  pigeon-fanciers,  who  are  able  to 
produce  almost  any  form  designed,  within  the 
limits  of  the  specific  characters  of  the  indi- 
viduaL  No  satisfactory  theory  has  yet  been 
offered  to  physiologists  to  define  which  are  the 
faculties  transmitteid  by  the  male  and  the  female 
parents  respectively  to  their  progeny.  (Prosper 
Lucas,  IVaitS  sur  fHiridiU.) 

ZnlilMtlon  (Lat  inhibitio,  from,  inhibeo,  2 
restrain).  In  Ecclesiastical  Law,  a  writ,  com- 
monly issuing  out  of  a  higher  court  Christian, 
to  forbid  an  inferior  judge  from  further  pro- 
ceeding in  a  cause  before  him ;  being  analogous 
to  a  prohibition  issuing  out  of  one  of  the  king's 
superior  courts  of  justice. 

Inhibition.  In  Scottish  Law,  a  species  of  dili- 
gence :  i*  e.  process.  It  is  a  writ  in  the  king's 
name,  passing  under  the  signet  whereby  a 
debtor  is  prohibited  from  contracting  any  debt 
which  may  become  a  burden  on  his  heritable 
property  in  competition  with  the  creditor  at 
whose  instance  the  inhibition  is  taken  out;  and 
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from  gprantiiig  any  deed  of  alienation,  ice,  to 
the  prejudice  of  the  creditor.  The  heir  of  the 
debtor  is  not  affected  by  the  inhibition  of  his 
ancestor.  Other  species  of  inhibition  are,  that 
of  a  husband  against  his  wife,  intended  to 
signify  that  her  superintendence  gver  domestic 
affiurs  has  ceased,  on  which  his  liability  for 
domestic  expenditure  contracted  by  her  also 
ceases ;  and  inhibition  of  tithes  or  teinds. 

Inls  (perhaps  from  the  same  root  with  Or. 
pncos,  and  Lat.  insula,  an  isf^nd).  An  Irish 
word  signifying  island,  used  as  a  prefix  to  the 
-names  of  some  islands  on  the  coast  of  Ireland, 
and  of  several  towns  situated  on  lakes  or  riversin 
the  same  country ;  as  Inisfallen,  Iniskilling,  &c. 
*i*1*«w'  Veloettj.  The  velocity  of  a  pro- 
jectile at  the  instant  after  leaving  the  mozzle 
of  a  gnn.    [QtTimsBT.] 

XnlttattT^  (Lat.  imtium,  a  beginning).  In 
Politics.  In  l^^nslative  assemblies  constituted 
so  as  to  comprise  more  than  one  chamber,  or 
more  than  one  distinct  and  coordinate  power, 
that  branch  of  the  l^slature  to  which  belongs 
of  right  the  power  to  propose  measures  of  a 
particular  dass  is  said  to  have  the  initiative 
with  respect  to  those  measures.  Thus  in  Eng- 
land all  propositions  for  taxing  the  subject, 
whether  directly  or  indirectly,  must  beein  in 
the  Commons ;  a  usage  which  has  been  adopted 
in  most  modem  constitutions.  On  the  other 
hand,  there  are  some  private  bills  which  by 
custom  originate  in  tfaie  Lords ;  and  one  bill, 
that,  namely,  for  a  general  pardon,  is  proposed 
in  the  first  instance  by  the  crown.  In  France, 
by  the  charter  of  1830,  the  three  branches  of 
the  constitution  enjoyed  like  privileges  in  pro- 
posing laws;  but  custom  generally  concaled 
the  iMdative  to  the  Chamber  of  Peers,  except- 
ing in  the  case  of  money  bills,  which  must, 
as  in  England,  originate  vrith  the  Chamber  of 
Deputies ;  and  the  same  principle  is  preserved 
in  the  modem  legislature. 

xmeotioii  (Lat  iiyectio,  from  injicio,  /  coat 
in).  The  process  of  introducing  a  jet  of  cold 
water  into  the  condensing  chamber  of  a  low- 
prewore  engine,  for  the  purpose  of  hastening 
the  produetion  of  a  vacnum.    [Stxax  Jsr.] 

iBJBonoN.  A  liquid  thrown  into  a  cavity  of 
the  body  by  means  of  a  bladder,  syringe,  or 
elastic  bottle.  Injections  thrown  into  the  rectum 
are  called  enemata,  or  clysters  (from  Or.  icAv^v, 
I  wash). 

XaJnnetiOB  (Lat.  ii^junctio).  In  Law,  a 
writ  which  issnes  imder  the  seal  of  a  a)urt  of 
equity.  It  is  defined  by  Story,  'a  judicial 
procesiy  whereby  a  party  is  required  to  do  or 
to  refrain  firom  doing  a  particular  thing,  ac- 
cording to  the  exigency  of  the  writ,'  granted  in 
various  cases,  where  the  court  thinks  fit  to  in- 
terfere on  equitable  grounds  with  the  acts  of 
parties,  or  with  the  course  of  other  jurisdictions. 
Thus  injunctions  are  granted  under  ceitain 
circumstances  to  stay  proceedings  at  common 
law ;  to  restrain  the  negotiation  of  notes  and 
other  securities ;  to  restrain  parties  from  the 
commission  of  waste;  to  preserve  property 
which  is  in  course  of  litigation,  &c    Injunc- 
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tions  are  also  granted  to  direct  partiee  to  mdt 
possession  of  lands,  &c.  after  a  decree,  dit- 
obedi^ice  to  an  injunction  is  punishable  as  a 
contempt  of  the  court  from  which  it  issues. 
By  the  Common  Law  Procedure  Act,  1864, 
courts  of  common  law  were  for  the  first  time 
empowered  to  grant  writs  of  injunction  in 
certain  cases. 

Znk  (Oer. ;  Dutch  inkt ;  Pr.  encre,  perhaps 
from  the  Or.  iyKowrror :  Wedgwood,  s.t.).    The 
colouring  matter  of  common  writing  ink  is 
the  tannogallate  of  iron,  which  is  suspended  in 
water  by  gum  arabic ;  a  little  logwood  is*some- 
times  added  to  deepen  and  improve  the  colour. 
A  good  writing  ink  is  made  as  follows :  Tike 
six  ounces  of  finely  braised  galls,  four  ounces 
of  gum  arabic,  four  ounces  of  green  vitriol,  and 
six  pints  of  soft  water.    Boil  the  galls  in  the 
water ;  then  add  the  other  ingredients ;  and 
mixing  the  whole  well  together,  keep  it  in  a 
well-corked  bottle,  occasiomilly  shaking  it.    In 
two  months'  time  carefully  pour  off  the  ink 
from  the  residue  into    glass    bottles,   which 
should  be  well  corked ;  a  few  cloves,  or  a  drop 
or  two  of  creasote,  put  into  each  bottle,  prerent 
moulding.     The  addition  of  a  little  sugar  to 
ink  gives  it  a  gloss,  and  prevents  its  drying 
rapidly  and  perfectly ;  so  that  it  is  generally 
used  in  what  is  called  copying  ink,    Indian 
ink  is  a  compound  of  very  fine  lampblack  and 
size.     It  cannot^  like  common  writing^  be  re- 
moved by  acids;   but  as  it  does  not  bite  or 
sink  into  the  paper,  it  may  generally  be  wiped 
off  with  a  moist  sponge.    PrtnHng  ink  is  made 
with  boiled  linseed  or  nut  oil  and  lampblack. 
Red  ink  is  a  solution  of  alum  in  gum  vrater 
coloured  with  Brazil  wood.    Ammoniacal  so- 
lutions of  cochineal  are  also  used  as  red  inks. 
Blue  ink  is  made  by  dissolving  Prussian  blue 
in  oxalic  acid.     An  indelible  black  ink  can  be 
made  from  aniline  black.      Sympathetic  inks 
are  compounds  which,  when  written  with,  vrill 
remain    invisible    till    heated:     solutions   of 
cobalt  thus  become  blue  or  green ;  lemon  juice 
turns  brown  ;  and  a  yexy  dilute  sulphuric  acid 
blackens.    Marking  ink  is  made  as  follows : 
Diftsolye  one  drachm  of  lunar  caustic  (fused 
nitrate  of  silver)  in  half  an  ounce  of  water 
previously  thickened  with  a  little  sap  green : 
write  with  this  upon  the  linen  previously  pre- 
pared for  its  reception  by  the  application  of  a 
weak  solution  of  carbonate  of  sodium  thickened 
with  a  little  gum  arabic,  and  suffered  to  dry 
upon  the  linen.    A  good  marking  ink  requir- 
ing no  preparatory  application  may  be  made 
as  follows :  Take  nitrate  of  silver  and  bi tar- 
trate of  potassium,  of  each  one  ounce ;  solu- 
tion of  ammonia,  four  ounces ;  archil,  half  an 
ounce ;  honey,  three  drachms  ;  compound  tra- 
gacanth  powder;  one  drachm  and  a  half.     Rub 
the  nitrate  of  silver  and  the  tartar  together, 
and  then  add  the   other   ingredients.    Linen 
marked  with  this  ink  requires  to  have  a  hot 
iron  passed  over  it ;  or  the  part  marked  may 
bo  held  to  the  fire  till  the  marks  blacken. 
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Inland  Seas.  In  Tarious  partu  of  the 
world  there  are  large  tracts  of  water  enclosed 
or  nearly  enclosed  hj  land,  and  only  com- 
mnnicating  with  the  sea  by  narrow  channels 
called  straUs,  When  the  commonication  with 
the  ocean  is  somewhat  wider  than  deserves  the 
name  of  strait^  the  sea  is  generally  called  a 
Gulf,  and  when  very  wide  indeed  it  becomes 
a  Bat.  When  the  waters  are  so  nearly  en- 
closed as  to  communicate  with  the  sea  only 
by  a  riyer,  they  are  called  Lakbs.  [See  those 
separate  articles.] 

Of  all  inland  seas,  properly  so  called,  the 
lld^rrRBBAKBAN  is  the  most  important,  and 
the  Baltic  comes  next.  The  Cabibbban  Sba 
is  indeed  laiver  than  either,  but  it  is  less  com- 
I^etely  detached.  All  these  are  described  sepa- 
rately. The  Black  Sba  and  the  Caspian  are 
remarkable,  but  the  former  is  a  sea  within  a 
sea,  and  the  latter  a  lake.  The  Sea  of  Ok- 
hotsk, between  North-eastern  Asia  and  the 
Kurile  Islands;  the  Sea  of  Japan,  between 
the  Asiatic  coasts  and  the  islands  of  Japan ; 
the  Yellow  Sea  and  the  China  Sea,  also  on 
the  same  coast,  are  examples  more  or  less 
striking  of  the  same  semi-enclosed  pieces  of 
water.  The  Ebd  Sba  is  a  singular  strip  of 
enclosed  water,  and  is  described  in  a  separate 
article. 

Xnnooents*  Bay.  In  the  Calendar,  a  festi- 
val celebrated  on  the  28th  of  December,  in 
commemoration  of  the  infants  stated  in  the 
Gospel  of  St.  Matthew  to  have  been  murdered 
by  Herod  the  G^eat. 

Xnnominatnm  (Lat  in,  nee.,  and  nomen, 
a  name ;  without  a  name).  Each  of  the  lateral 
bones  of  the  pelvis  is  called  o»  innominatum ; 
because  the  three  bones  of  which  it  consists 
originally,  namely  the  iacMum^  the  ilium^  and 
the  pttbie,  or  the  hip  bone,  the  haunch  bone, 
and  the  share  bone,  grow  afterwards  together 
so  as  to  form  what  appears  to  be  a  single  bone, 
which  is  thus  left  nameless. 

Inns  of  Gourt.  Four  collegiate  societies 
established  in  London.  Every  candidate  for 
the  rank  of  barrister-at-law  is  obliged  to  be 
admitted  a  member  of  one  of  these  societies, 
and  submit  to  its  regulations  as  a  student. 
These  are:  1.  The  Inner  Temple;  2.  The 
Middle  Temple ;  3.  lincoln's  Inn ;  4.  Gi^s 
Inn.  They  are  governed  by  Bbnchbbs.  The 
Inns  of  Chancery  (Clififord*s,  Lyons,  Clement's, 
New,  Fumival's,  Thavies,  Staples,  and  Barnard's 
Inns)  were  formerly  subordinate  societies  de- 
pending on  the  Inns  of  Court,  but  this  connec- 
tion is  now  obsolete. 

Innuendo  (Lat  innuo^  /  nod  or  beckon). 
In  Law.  In  the  old  Latin  forms  of  pleadings 
this  term  was  used  as  a  word  of  reference, 
when  in  relating  the  words  of  another  party  it 
was  necessary  to  describe  more  particularly  the 
person  or  thmff  meant  by  that  party;  as,  for 
instance,  in  a  declaration  in  action  for  slander, 
which  is  the  most  ordinary  modem  case  of  the 
employment  of  the  innuendo^  the  plaintiff  avers 
that  the  defendant  said  that  he,  innuendo 
(meaning  the  plaintiff),  was  a  thie^  &c.  Hence 
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the  us«  of  the  word,  an  innuendo^  in  oidinaiy 
language  to  signify  a  covert  allusion. 

ZnooarpoB  (Gr.  Tx ,  ly6s,  a  fibri,  and  xafrrSty 
fruit).  A  Leguminous  tree,  belonging  to  the 
group  Caaalpiniea.  The  seeds  of  /.  edulis  are 
eaten,  and  much  prized  by  the  natives  of  the 
Indian  Archipelago;  they  are  sweetish  when 
boiled  or  roasted  in  ashes,  but  are  not  a  very 
wholesome  or  palatable  food. 

Inoonlatlon  (Lat.  in,  and  oculus,  an  eye). 
The  introduction  into  the  blood  of  a  specific 
animal  poison  either  by  puncture  or  by  con- 
tact witn  an  already  wounded  surface.  The 
term  is  generally  used,  in  reference  to  the  vario- 
lous or  smallpox  poison.  It  is  equally  appli- 
cable, however,  in  speaking  of  the  matter  of 
glanders,  or  of  that  which  occasionally  enters  the 
circulation  owins  to  punctures  received  while 
dissecting  the  bodies  of  those  who  have  perished 
&om  certain  peculiar  forms  of  disease.  In- 
oculation by  the  vaccine  virus  is  termed  vacci' 
nation.  It  is  said  that  inoculation  by  the 
smallpox  virus  was  first  practised  by  the  Cir- 
cassians, who  adopted  it  as  a  means  of  preserv- 
ing their  women  m>m  the  ravages  of  a  disease 
so  calculated  to  dest-roy  beauty.  Some  beUeve 
that  Lady  Wortiey  Montague  introduced  inocu- 
lation into  Britain  from  Turkey  in  1721,  her 
son  having  been  inoculated  at  Constantinople. 

Much  has  been  written  on  the  advantages  of 
inoculation  as  a  means  of  preservinpp  life.  It  hns 
been  calculated  that  in  severe  epidemics  one- 
third  of  the  adults  attacked  die,  and  one-seventh 
of  the  children;  whereas,  if  inoculation  be  prac- 
tised and  the  patient  carefully  treated,  only  1  in 
500  or  600  perish.  Vaccination  has  now  super- 
seded inoculation  ;  and  the  legislature  is  so  per- 
suaded of  the  advantages  of  the  former,  that 
inoculation  is  punishable  by  law,  while  vaccina- 
tion is  compulsoiy.     [Cowpox  ;  Vaccination.] 

Xnoonlatlon  of  Oraui  &anas.  The  or- 
dinary method  of  turning  a  ploughed  field  into 
a  meadow  or  pasture  is  by  sowing  it  with  grass 
seeds;  but  as  this  part  of  agriculture  was 
formerly  veiy  ill  understood,  and  the  result 
of  sowinff  grass  seeds  failed  frequently  to 
answer  ue  expectations  of  the  sower,  the 
practice  of  what  is  called  inoculation  has  of 
late  years  been  invented,  though  practised  but 
in  very  few  instances.  This  consists  in  pre- 
paring the  soil  as  if  it  were  to  be  sown  down 
with  grass  seeds ;  but  instead  of  sowing  these 
on  the  surfiice,  tiiere  are  distributed  over  it 
small  fragments  of  turf  taken  frtnn  the  best  old 
pasture  land  which  the  neighbourhood  affords. 
These  fragments  may  be  about  two  or  three 
inches  square,  and  they  are  laid  down  on  the 
surface  at  the  rate  of  about  one  in  eveiy  square 
foot.  After  they  are  deposited,  grass  seeds, 
mixed  with  clover,  are  scattered  over  the  sur^ 
face,  and  the  field  is  rolled  to  press  down  the 
turf  and  press  in  the  seeds.  In  consequence  of 
the  fragments  of  turf  being  placed  on  fresh 
soil,  the  grasses,  and  other  vegetables  which 
they  contain,  if  of  the  creeping  kind,  grow 
luxuriantiy,  and  their  stems  cover  the  intervals 
between  the  fragments;    but  if  the  grasses 
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w!iich  the  fragments  contain  should  not  be  of 
the  creeping  or  stoloniferous  kinds,  it  is  evident 
that  the  intervals  between  them  must  chiefly 
depend  for  their  grassy  surface  on  the  seeds 
which  have  been  sown.  On  the  whole,  the 
inoculation  of  grass  land  may  be  considered  as 
a  needlessly  expensive  process,  unsuitable  to 
the  present  advanced  state  of  agriculture. 

Znosenlatloii  (Lat.  in,  and  osculatio,  a 
kissing).  The  union  of  vessels  by  conjunction 
of  Uieir  extremities.  This  term  is  sometimes 
limited  to  the  communication  of  trunks  or  large 
vessels  with  each  other ;  and  where  the  rami- 
fications which  unite  are  small  or  capillary,  the 
vessels  are  said  to  anastomose, 

Znosle  Add.  An  acid  found  by  Liebig 
in  the  juices  of  the  flesh  of  animals. 

Znqaest  (from  Lat.  in^m'ro,  /  search  into). 
In  Law,  an  inquisition  of  jurors  in  causes,  civil 
or  criminal,  when  the  facts  are  referred  to  their 
trial,  being  impanelled  by  the  sheriff  for  that 
purpose.  Also  the  persons  to  whom  the 
trial  of  fact  in  any  question,  civil  or  criminal, 
is  committed.  An  inquest  of  oflBice,  or  inqui- 
BitioD,  is  an  inquiry  made  by  the  king's  officer, 
sherifl^  coroner,  &c.,  by  virtue  of  their  office, 
or  by  writ  sent  them  for  that  purpose,  or  by 
persons  acting  under  a  special  commission,  to 
inquire  concerning  any  matter  which  entitles 
the  king  to  Uie  possession  of  lands  and  tene- 
ments, or  goods  and  chattels ;  as  forfeiture  for 
offences,  wreck,  treasure-trove,  &c.  The  king's 
title  in  general  commences  on  office  found,  i.  e. 
after  the  inquest  has  declared  the  results  of  its 
investigations. 

Zn<|alsttlon  (Lat  inquisitio,  a  seeking  for). 
The  title  given  to  a  court  armed  with  exten- 
sive criminal  authority  in  various  European 
countries ;  especially  instituted  to  inquire  into 
offences  against  the  established  religion.  The 
first  of  these  tribunals  of  faith  was  established 
in  the  south  of  France  after  the  conquest 
of  the  Albigeois  in  the  thirteenth  century. 
ThcT  were  established  in  Spain  in  the  middle 
of  the  same  century,  not  without  much  oppo- 
bition  on  the  part  of  the  bishops  and  secular 
clergy,  who,  in  Castile,  long  maintained  their 
exclusive  spiritual  jurisdiction.  In  1484,  the 
supreme  general  inquisition  was  founded  at 
Seville  by  Queen  Isabella,  with  the  aid  of  the 
Cardinal  Pedro  Conzalez  de  Mcndoza.  This 
great  court,  commonly  known  by  the  name  of 
the  Holy  Office,  had  far  more  extensive 
airthoiity  than  those  local  tribunals  of  the 
same  name,  which  had  previously  been  esta- 
blished. Thomas  de  Torquemada,  prior  of  a 
Dominican  convent,  was  its  first  resident,  with 
the  title  of  inquisitor-general  The  process  of 
the  inquisition  was  widely  different  from  that 
of  all  other  courts  of  justice.  The  king  named 
the  grand  inquisitor,  who  appointed  his  as- 
sesBors,  some  of  whom  were  secular,  but  the 
greater  part  regular  ecclesiastics:  the  coun- 
sellors were  six  or  seven  in  number,  of  whom 
one,  by  the  ordinance  of  Philip  III.,  must  be  a 
Dominican.  A  party  who  was  brought  under 
coKniflanee  of  the  court  by  lecret  accusation 
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was  immediately  seized  by  its  officers  (termed 
officials  or  familiars)^  and  his  property  put 
under  sequestration.  If  the  accused  was 
fortunate  enough  to  absent  himself,  and  did 
not  appear  at  the  third  summons,  he  was 
excommunicated,  and  in  some  cases  burnt  in 
effigy.  The  subsequent  process  of  the  court 
by  imprisonment,  secret  examination,  and 
torture,  is  well  known.  Penitent  offenders 
were  subjected  to  imprisonment,  scourging, 
confiscation,  and  legal  infamy.  Persons  con- 
victed and  sentenced  to  death  were  burnt  at  the 
autos  da  f^,  which  usually  took  place  on  some 
Sunday  between  Trinity  and  Advent.  According 
to  a  common  calculation,  340,000  persons  were 
punished  by  the  inquisition  from  1481  to  1808,  of 
whom  nearly  32,000  were  burnt  In  1808  it 
was  abolished  by  Napoleon.  It  was  afterwards 
re-established  by  Ferdinand  III.  in  1814  ;  but 
having  been  again  abrogated  by  the  cortes  in 
1820,  it  has  not  been  since  reconstituted.  In 
Portugal,  the  supreme  court  of  inquisition 
was  established  in  1557.  Its  history  in  many 
respects  resembles  that  of  the  Spamsh  court ; 
but  in  the  eighteenth  century  its  power  was 
greatly  curtailed  by  ordinances  which  required 
a  certain  degree  of  publicity  in  its  procedure. 
It  was  abolished  by  the  cortes  of  1821.  There 
were  courts  of  inquisition  in  various  southern 
provinces  of  France,  the  principal  that  of 
Languedoc,  established  at  Toulouse,  which  was 
first  founded  after  the  war  against  the  Albi- 
geois; but  their  power  was  limited  not  long 
after  their  creation,  and  fell  into  desuetude 
long  before  their  final  abolition.  At  Rome  the 
inquisition  was  only  established  in  1542  as  a 
congregation  of  cardinals,  styled  of  the  holy 
office;  but  the  other  courts  of  inquisition 
throughout  the  Catholic  world  became  subject 
to  this  body.  Its  autliority  was  never  recog- 
nised in  France,  and  formally  denied  by 
arrets  du  parlement  in  1719  on  the  occasion 
of  the  constitution  Unigenitus,  In  Italy  itself 
the  institution  never  took  much  hold  on  the 
manners  or  usages  of  the  people.  The  couxt^ 
however,  subsists  at  Home  chiefly  in  practice 
for  the  correction  of  ecclesiastical  delinquents, 
but  its  subjects  of  jurisdiction  are  legally 
deemed  to  be,  heresy,  blasphemy,  polygamy, 
sacrilege,  abuse  of  confession,  false  pretencee 
to  holiness,  divination  and  sortilege,  use  of 
prohibited  books,  breach  of  the  fasts  of  the 
church,  &c. 

Several  well-known  histories  of  the  inaui- 
sition  have  been  published,  particularly  that 
of  limborch.  The  reader  may  also  consult 
Mosheim  vol.  iii;  Prescott's  Ferdinand  and 
Isabella ;  Quart,  Rev,  voL  Iv. ;  Uorente's  But 
of  the  Inquisition. 

Xnaantty  (Lat.  insanitas).  Unsoundnesa  of 
mind.  This  condition  has  been  variously  de- 
scribed, but  no  very  satisfactory  definiiion  haa 
yet  been  given,  owing  most  probably  to  the  fact 
that  all  the  mental  phenomena  observed  in  the 
disease  are  to  be  detected  in  some  degree  in  a 
vast  number  of  persons  who  cannot  be  regarded 
as  insane.    When,  however,  we  nie#t  wi|b  <i^% 
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In  whom  the  powers  of  conception  and  of  rea- 
0omng  are  yery  far  remoTed  from  those  of 
people  in  general,  we  must  pronounce  him  in- 
sane^ and  this  opinion  will  be  further  strength- 
ened if  with  this  perversion  of  conception  and 
of  reasoning  power  we  can  detect  an  uncon- 
trollable violence  of  the  emotional  feelings,  and, 
Airther,  a  perversion  of  the  will,  of  the  sensa- 
tions, and  of  the  instincts. 

Pathologists  and  psychologists  ate  sow  pretty 
well  agreed  that  insanity  is  always  eonnectra 
either  with  some  minute  degeneration  of  brain 
structure,  or  with  some  stall  more  obvious  de- 
viation from  normal  anatomy.     Thus  the  rela 
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rally  as  historical  documents^  see  Bwromtou, 
Cbbdibilitt. 

[Entoholoot.] 
(Lat.  insecta,  insects^  and  voro, 
I  devour).  The  name  of  an  order  of  lissen- 
cephalous  Mammals,  comprehending  those 
wnich  have  three  kinds  of  teeth,  and  live 
wholly  or  chiefly  on  insects ;  also  of  an  order 
of  birds  in  the  ornithological  system  of  Tem- 
mindc. 

Xiuiertod  Golumii.  In  Architecture,  a 
column  standing  or  appearing  to  stand  partly 
in  a  walL 

Znaertfon  (Lat.  ins^tio).     In  Botany,  a 


tive  weight  of  the  cerebrum  to  the  cerebellum  i  term  employed  to  denote  the  manner  in  which 


has  been  shown  to  be  less  in  the  insane  than  in 
healthy  persons.  The  specific  gravity,  too,  of 
both  die  white  and  ^rey  matter  is  increased 
in  insanity.  Again,  it  has  been  demonstrated 
that  a  very  important  change  occura  in  the  sub- 
stance of  the  brain,  that  a  shrunken  condi- 
tion is  gradually  brought  about,  and  that  the 
nerve  cells  become  degenerated,  while  inert 
matter  is  deposited,  causing  atrophy  of  the 
healthy  structure.  It  is  not  possible  to  say 
more  here  on  this  very  extended  subject,  than 
that  the  disorders  of  the  mind  have  been 
classified  variously  according  to  the  nature  of 
the  mental  phenomena  observed  in  the  pro- 
p^teiiiea  which  may  have  become  over-excited. 

[LVMACT.] 

Znfloiibed  and  Clroumserlbed  Viiriires. 

In  Ckometiy,  when  the  angular  points  of  one 
rectilineal  figure  are  situated  in  the  sides  of  a 
second,  the  former  is  said  to  be  inscribed  in 
the  latter,  and  the  latter  to  be  circumscribed  to 
the  former.  The  same  relative  designations  are 
employed  when  one  of  the  figures  is  curvilinear, 
it  being  understood  that  when  the  inscribed 
figure  is  curvilinear  it  must  touch  all  the  sides 
of  the  rectilineal  one.  The  inscription  and 
dicmnscription  of  figures  have  occupied  the  atr 
tentton  of  geometers  since  the  esoiiest  ages. 
Eocdid  devoted  his  fourth  book  to  the  subject 
[Poltgok],  and  some  of  the  most  important  and 
remarkable  of  modem  geometrical  theorems  and 
problems  have  a  like  origin.  We  need  only  cite 
as  examples  the  well-known  theorems  of  Pascal 
and  Brianchon  with  respect  to  a  conic  and  its 
inscribed  and  circumscribed  hexaeons,  and  the 
celebrated  'porism  of  the  inscribed  and  circum- 
scribed polygon,'  according  to  which  two  conies 
may  be  so  related  that  a  polygon  of  a  given  num- 
ber of  sides  may  be  inscnb^  in  the  one  and  cir- 
cumscribed to  the  other,  no  matter  at  what  point 
of  the  circumscribing  conic  the  construction  may 
commence.  On  this  subject  Fuss  and  Mention 
in  the  Bull,  de  VAcad.  de  8t,  Pit.,  Poncelet  in 
his  Traite  des  PropriitisProfectivesdea  Fiaures, 
Steiner  and  Jaeobi  in  Crelle's  Journal,  and 
Cayley  in  the  PM.  l>rans.  and  Phd,  Mag.  &e., 
as  wen  as  other  writers,  have  published  valuable 
researches. 

ZUMilpttoB  (Lat  inscriptio).  In  Komis- 
matics,  words  plaeed  in  the  middle  of  the  re- 
verse  side  of-  some  coins  and  medals.  [NumB- 
1UTIC8.1    For  tfas  Tslne  of  inscriptions  gene* 


one  part  grows  out  of  another.  It  was  invented 
at  a  time  when  the  laws  of  vegetable  structure 
were  unknown,  and  it  was  supposed  that  bodies 
which  really  grow  from  each  other  were  inserted 
into  each  other.  Thus  stamens  said  to  be  in- 
serted into  a  calyx  are  in  reality  stamens  that 
adhere  to  the  sides  of  a  calyx. 

Insebtion.  In  Printing,  any  new  matter 
inserted  in » correcting  proof  sheets,  the  caret 
mark  (/\)  indicating  where  it  is  to  go.  If 
a  compositor  omits  anything  in  setting,  the 
matter  omitted  is  called  an  out, 

Znsassores  (Lat.  from  insideo,  /  ait  on\  A 
name  by  which  Mr.  Vigors  has  designated  his 
second  order  of  birds,  including  the  Passeres 
and  Scansores  of  Cuvier;  and  which  C.  Bona- 
parte applies  to  a  primary  division  of  birds  in 
his  Systema  Vertebratorum,  including  the  Pas- 
seres,  Seansores,  and  Accipitres  of  Cuvier.  As 
the  term  signifies  those  birds  which  perch,  it 
is  applicable  to  numerous  species  belonging  to 
Linnsean  and  Cuvierian  orders  not  yet  included 
by  later  innovations  under  the  term  of  Perchera 
or  Insessores, 

Znset  or  Offont*  In  Printing,  when  some 
kinds  of  books,  such  as  those  in  12mo,  24mo, 
&c.,  are  sent  to  the  bookbinder  and  the  sheets 
are  folded,  the  oficut  is  put  into  the  middle  of 
the  ^eet  to  complete  the  succession  of  paging. 
Xnaolatlon  (Lat  sol,  ths  sun)  or  Sooreb- 
ing,  A  local  disease  of  plants,  attributable  to 
exposure  to  too  bright  a  light,  which  causes  ^an 
excessively  rapid  evaporation,  the  effect  of  which 
is  to  kill  the  part  in  i^ch  the  evaporatioD 
takes  place. 

Znsollnio  JLoidf  Terepbtballo  Aetd.  A 
product  of  the  oxidation  of  terpenes,  cuminic 
add,  and  certain  aldehydes. 

InsolTenoy  (Lat  in,  nee.,  and  solvo,  /|Miy). 
In  Law,  formerly,  the  inability  of  an  individual 
not  engaged  in  trade  to  pay. his  debts.  The 
insolvency  of  a  trader  was  called  bankruptcy. 
In  1861  ihe  consolidation  of  bankruptcy  with 
insolvency  was  effected  by  statute^      [Bank- 

BXJFTCT.] 

Znsptratloii  (Lat  inspiratio,  from  in,  and 
spiro,  /  breathe).  The  act  of  drawing  air  into 
the  lungs.  [Bupibatxok.] 
LvspisATioH.  In  Theology.  [Bbveultion.] 
lostallAtloit  (Low  Lat  in,  and  stallum,  a 
seafj,  A  name  applied  to  the  ceremony  of  in- 
stating persons  in  honovn  or  dignities ;  as  a 
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Knight  of  the  Garter  in  the  chapd  of  8t  GFeoig« 
at  Windsor ;  a  chancellor  in  a  university ;  or 
a  dean,  prebendary,  or  other  eodesiaatical  dig- 
nitaiy,  in  the  stall  of  the  cathedral  to  which  he 
belongs. 

Znstaat  (Lat.  instans,  pait.  of  insto,  /  am 
present).  A  part  of  time  or  duration  in  which 
no  suoceflsion  is  perceived.  There  are  three 
kinds  of  instants  distinguished  by  the  school- 
men; a  temporary,  a  natural,  and  a  rational 
instant.  The  first  is  a  part  of  time  imme- 
diately preceding  another ;  the  second  is  what 
is  otherwise  termed  a  priority  of  nature,  which 
obtains  in  things  subordinated  in  acting,  as  first 
and  second  causes,  or  causes  and  their  effects ; 
and  the  third  is  not  any  real  instant,  but  a 
point  which  the  understanding  conceives  to 
nave  existed  before  some  other  instant,  founded 
on  the  nature  of  the  things  which  caused  it  to 
be  conceived. 

InstaBtaneoiui  Axis.  In  Mechanics,  the 
locus  of  the  points  which  at  any  instant  are  in 
a  state  of  rest,  when  a  body  turns  in  any  manner 
around  a  fiz^  point  [Kotatioks,  Oomfosi- 
TioN  AifD  BasoLunoK  of.] 

ZnatanttUMoiis  Blirtlng  Axis.  In  Me- 
chanics, the  right  line  along  and  aiound  which 
a  body  moving  with  perfect  fireedom  may,  at 
any  instant^  be  regu^ed  as  simultaneously 
sliding  and  rotating.  It  coincides  with  the  so- 
called  central  axis.    rBoTAHoifS,  CoMPoarnoN 

AMD  BmOLUTIOH  OP.] 

iBstantlfls  CmelB  (Low  Lat.).  In  Philo- 
sophy, crucial  instances  or  examples ;  a  phrase 
invented  bj  the  fiincy  of  Sacon.  The  use  of 
crudBl  examples  or  experiments  is  to  facilitate 
the  process  of  induction.  For  example,  A  and 
B,  two  difierent  causes,  may  produce  a  certain 
number  of  similar  effects;  find  some  effect 
which  the  one  produces  and  the  other  does 
not,  and  this  wiU  point  out,  as  the  direction- 
post  at  a  point  where  two  highways  meet  (crux), 
which  of  these  causes  may  have  been  in  opera- 
tion in  any  particular  instance.  Thus,  for  ex- 
ample, many  of  the  symptoms  of  the  Oriental 
plague  are  common  to  other  diseases ;  but  when 
the  observer  discovers  the  peculiar  Inibo  or  boil 
of  tiie  complaint,  he  has  an  instantia  crucis, 
which  directs  him  immediately  to  its  discovery. 
gee,  amongst  other  commentaries  on  Bacon, 
Playiair^s  httrod.  and  Edin,  Rev,  voL  xxxvi.) 

iBStlBOt.    [Bbason.] 

ZiMtttate  (Lat.  institutus,  parU  of  instituo, 
/  appoint).  The  principal  philosophical  and 
Literary  society  of  France,  formed  in  1796  by 
the  union  of  four  academies.  [Acadsxt.J 
Institute  is  applied  also  to  several  works  em- 
bodying the  principles  of  Boman  law ;  of  these 
the  chief  are  those  of  Justinian  and  Gains. 

Xmlimtlan.  In  Ecclesiastical  Law,  other- 
wise called  investiture,  is  the  admission  of 
a  cleric  to  the  church  to  which  he  has  been 
presented  by  the  ordinary  (bishop,  vicar- 
^nsral,  &c.).  After  institution  the  church 
IS  in  contemplation  of  law  full ;  but  Ikbuc- 
TION  is  required  to  give  possession  of  the  t^m- 
poralitiee. 
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Znstltiitloiis.  In  Literature,  a  term  de- 
noting originally  a  f^stem  of  the  elements  or 
rules  of  any  art  or  science,  but  signifying  in 
a  more  comprehensive  sense  all  associations 
formed  for  the  improvement  of  society  at  large, 
or  the  parties  immediately  concerned. 

Znfltrnotloiit  Crimiiial.  In  French  Law, 
the  technical  term  for  the  preliminary  investiga- 
tions and  procedure  at  the  trial  of  a  crimina]. 
Its  management  is  intrusted  to  special  officers, 
tstmedijuges  cC instruction. 

Znatnunental  Case.  In  Gbaiamar,  the 
case  which  is  used  to  express  the  instrument 
with  which  any  act  is  performed.  In  Latin, 
the  instrumental  case  is  commonly  called  the 
ablative',  in  Chreek  it  is  termed  the  dative; 
but  the  two  cases  are  really  distinct.  [Loca- 
TTVB  Casb.] 

Znatmineiital  Brrors.  Those  errors 
which  arise  exclusively  from  want  of  mathe- 
matical accuracy  in  any  instrument.  Thus  the 
flexure  of  a  telescope  tube  induces  an  instrU" 
mental  error. 

Xnwilatad  (Lat.  insulatus).  In  Architecture, 
a  term  meaning  that  the  building  to  which  it  is 
applied  is  detached  from  any  other.  Thus,  a 
church  is  said  to  be  insulated  when  it  adioins 
no  other  building ;  as  also  a  column  is  said  to 
be  insulated  when  standing  out  free  from  a 
walL 

Inanlatton.  A  body  is  said  to  be  in- 
sulated which,  when  in  an  electrified  state, 
is  surroimdod  by  non-conductors,  and  the 
communication  with  other  bodies  thereby  cut 
off 

Xngwlatoni.     In  Electricity,  this  term  is- 
synonymous  with  non-conductors.     [Elbotbi- 
OUT.]     The  following  substances  are  amongst 
the  best  insulators  :-^ 

Dry  air.  Caoutchouc 

SheU  lac  Silk. 

Sulphur.  Dry  ftir. 

Besins.  Glass. 

Gutta  percha. 

XiiBiiranoe.  A  contract  of  indemnity; 
whereby  the  insurer,  in  consideration  of  a^ 
certain  premium,  undertakes  to  indemnify  the 
insured  against  loss  arising  by  the  occurring 
of  a  contingent  event ;  such  as  the  destruction 
of  houses  by  fire,  the  loss  of  ships  at  sea,  the- 
fsdlure  of  crops  through  the  inclemency  of  thar 
seasons. 

Insurance  is  sometimes  synonymously  used 
with  assurance;  but  the  latter  term  is  now 
more  fr^uently  applied  to  one  particular  class 
of  contracts,  namely  those  which  depend  on 
the  continuance  or  failure  of  human  life,  while 
insurance  is  applied  to  risks  of  aJl  other  Idnds. 
For  the  explanation  of  the  principles  on  which 
life  assurances  are  calculated,  see  Absuramob. 

In  all  cases  of  insurance,  the  first  thing  to  be 
determined  is  the  degree  of  probability  that  the 
event  under  consideratioh  will  take  place ;  but 
it  seldom  if  ever  happens  that  this  is  known 
with  any  moderate  degree  of  precision.  Bviit 
in  the  commonest  cases,  it  is  perhaps  altogethw 
impossible  to  procure  the  data  neoesaanr  nr  tlie 
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80eiirate  detennination  of  this  element.  Suppose, 
Ibr  example,  an  insurance  is  to  be  effected  on  a 
ship  bound  on  a  Toyage  to  China:  in  what 
manner  is  the  probability  of  its  reaching  its 
destination  in  asdety  to  be  determined  ?  Even 
if  an  accurate  account  had  been  kept  of  all  the 
Toyages  made  during  a  century,  and  the  number 
of  successful  as  well  as  the  number  of  un- 
successful ones  were  predsely  known,  the  data 
would  still  be  yery  insufficient  for  determining 
the  risk  of  the  loss  of  any  individual  yesset 
The  loss  of  a  ship  is  not  a  simple  event  like 
the  turning  up  of  a  number  on  the  face  of  a 
die.  The  greater  or  less  prevalence  of  hurri- 
canes at  Sie  season  of  the  year  when  the 
voyage  is  to  be  made;  the  strength  of  the 
ship  and  sufficiency  of  its  equipment;  the  skill 
of  the  commander,  and  the  character  and  dis- 
cipline of  the  crew — are  all  elements  materially 
a&cting  the  risk,  but  which  it  is  impossible  to 
xeduee  to  numerical  values  and  precise  calcula- 
tion. All,  therefore,  that  can  be  clone  is  to  adopt 
certain  mean  or  average  values,  deduced  from 
obeerrations  of  the  fate  of  vessels  in  circum- 
stances not  indeed  precisely  the  same,  but 
having  some  decree  of  similarity.  To  the 
insurer,  if  he  sufficiently  multiplies  his  adven- 
tures, the  result  will  be  the  same  in  the  long 
run  as  if  he  had  a  more  accurate  appreciation 
of  the  separate  influences  of  which  the  pro- 
bability of  the  safe  arrival  of  a  vessel  at  a 
given  port  is  composed;  but  the  evil  which 
results  from  this  deficient  knowledge  of  facts  is, 
that  the  owner  of  a  good  ship,  by  pa3ring  the 
same  premium  for  insurance  as  the  owner 
of  a  bad  one,  is  charged  for  indemnification 
against  a  risk  which  he  really  does  not  run ; 
And  hence  the  motives  for  improving  the 
•construction  of  vessels  are  not  only  destroyed, 
but  it  even  becomes  an  object  of  pecuniary 
interest  to  expend  in  their  equipment  nothing 
beyond  what  is  necessary  to  give  them  that 
moderate  degree  of  goodness  or  seaworthiness 
which  suffices  to  render  them  insurable  on  the 
•ordinaiy  terms.  This  system,  however  much 
it  is  to  be  deprecated,  is  rather  advantageous 
than  otherwise  to  the  underwriters  or  insurers, 
because  their  premiums  are  charged  in  pro- 
portion, and  it  renders  insurance  more  neces- 
sary. The  pecuniary  loss  falls  ultimately  on  the 
miUion  who  consume  the  merchandise ;  and  as 
to  the  loss  of  human  life,  that  consideration 
win  probably  oporato  as  a  check  to  cupdity 
only  in  so  far  as  it  may  tend  to  raise  the  wages 
of  seamen. 

With  respect  to  insurances  against  fire,  the 
exact  appreciation  of  the  risk  is  not  less  diffi- 
cult than  in  the  ease  of  marine  insurances; 
but  mathematical  nicety  on  this  sulject  is  of 
little  importance,  for  the  amount  of  experience 
afforded  by  the  general  prevalence  of  the 
practice,  and  the  competition  which  exists 
amonff  the  numerous  rival  companies,  have 
probably  had  the  effect  of  adjusting  the  pre- 
mium to  the  average  risk  with  all  the  accuracy 
which  is  practicallT  attainable.  The  premium 
ehiinmd  by  Ihe  £ondon  offices  for  insuring 
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property  of  the  value  of  100/.  for  a  year  is  one 
shilling  and  sixpence,  which  corresponds  to  an 
average  annual  loss  of  nearly  1  in  1,300;  but 
it  is  to  be  observed,  that  the  sum  which  is 
charged  as  premium  is  presumed  to  be  sufficient 
not  only  to  cover  the  losses,  but  also  to  defray 
the  expenses  of  the  establishment,  and  to  afford 
an  adequate  interest  on  the  amount  of  the  capi- 
tal laid  out  or  risked  by  the  insurance  company. 
Stamp  duties  on  policies  of  sea  insurance  are 
now  fixed  at  Sd.,  or  on  time  policies,  if  exceed- 
ing six  months,  6(2.  in  respect  of  each  100/. 
insured.  Those  on  fire  insurance  have  been 
abolished. 

The  characteristic  property  of  insurances,  of 
whatever  nature,  is  their  tendency  to  reduce  to 
a  certain  average  value  the  profits  or  advan- 
tages arising  from  all  speculations  of  the  same 
kind,  however  great  the  number  may  be.  The 
gain  which  the  insurer  makes  on  his  success- 
ful speculations  indemnifies  him  for  his  loss 
by  those  which  are  unsuccessfrd ;  and  to  the 
insured  the  result  is  the  same  as  if  they  had 
paid  their  premiums  into  a  common  fund, 
and  agreed  to  make  good  to  each  other  their 
individual  losses..  The  insurers  are  only  the 
intermediate  agents  of  this  supposed  association, 
and  their  profits  ma^  be  regfurded  simply  as  the 
salary  of  their  functions.  If  other  means  exist 
of  dividing  the  risks,  insurance  becomes  unne- 
cessary. A  mercantile  company  employing  a 
very  great  number  of  ships,  or  taking  .part  in  a 
very  great  number  of  enterprises,  would  derive 
no  benefit  from  insurance.  The  loss  on  those 
which  are  unsuccessM  is  compensated  by  the 
premiums  saved  on  the  whole ;  in  fact,  the 
company  acte  as  insurer  to  itself.  On  this 
principle  the  government  does  not  insure  ves- 
sels belonging  to  the  royal  navy  nor  public 
buildings. 

ZBtaffUo  (ItaLV  The  term  appb'ed  to  gem 
enpraving  when  tne  subject  is  represented  as 
being  sunk  below  the  level  of  the  original  sur- 
face ;  it  is  the  contrair  to  rilievo  or  cuto  rilievo. 

ZBteirer  (Lat  whole).  In  Arithmetic,  a 
whole  number  as  opposed  to  a  fraction  or 
mixed  number.  In  general,  the  adjective  in- 
tegral is  applied  to  quantities  and  functions 
to  denote  the  absence  of  fractional  forms.  A 
complex  integer  in  the  theory  of  numbers  is  of 

the  form  a  +  6^— 1,  where  a  and  h  denote 
ordinary  (real)  integers.  The  theory  of  com- 
plex numbers  was  founded  by  G^uss  in  1825 
(  Theoria  Resid.  Siguadraticorum);  but  the  most 
lucid  exposition  of  its  elementary  principles 
was  given  by  Dirichlet  in  Crelle's  Jattmal, 
vol.  xxiv.      The  product  a*  +  6»  of  a  complex 

number  a  +  6  -vA^i.  and  its  conjugate  a—b  a/-1 
8  called  its  norm,  and  denoted  by  either  of 
the  symbols 

The  four  associated  numbers 

a  +  6-v/3i,  a  %/"  —ft, 
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as  well  as  their  respective  conjugates,  have  all 
the  same  norm.  A  complex  number  is  said  to 
be  prime  when  it  admits  of  no  divisors  except 
itself,  its  associates,  and  the  four  unitSf 

1,  - 1,  V'"^l,  -  ^~1. 

Many  of  the  higher  arithmetical  theorems,  j 
such  as  that  of  Fermat,  may  be  extended  to  • 
complex  numbers. 

Zntegral  Caloulus.    The  inverse  of  the 
differential  calculiis.    All  problems  in  integral  | 
calculus  resolve  themselves  ultimately  to  the ; 
determination  of  the  function  which  has  a  given  | 
diCferential  coefficient ;  in  other  words,  to  the 
discovery  of  the  function  F(jr),  which  when 

submitted  to  the  direct  operation  ■=-  yields  the 

ax 

Jmown  result  P(dr).    Thus 

is  an  appropriate  symbol  for  F(dr).  Another 
symbol  for  F(x),  however,  is 
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between  MP  and  NQ.    Allowing  Ax  to  di> 
minish,  therefore,  we  have  MP^  limit  of 


F(j+  Ag)-F(j) 
Ax 


dx 


.F(x)..F'(*); 


/' 


r{x)dx, 

which  denotes  primarily  the  limit  of  the  sum 

a{F(x)Axj, 

when  Ax  ia  allowed  to  diminish,  and  the 
number  of  terms  added  to  increase  in  propor- 
tion. [iNTBOBATioir.]  Such  a  limit  is  called 
an  indefinite  interred.  The  e(^uivalence  of  the 
above  two  definitions  of  an  integral  may  be 
rigorously  established  by  a  method  similar 
to  that  noticed  under  iMTEOBATioy.  The 
following  geometrical  illustration  of  this  eqid- 
valence  will  here  suffice,  and  will  at  the 
same  time  furnish  an  example  of  one  of  the 
many  important  applications  of  the  integral 
calculus.  Let  F(dr)  denote  the  plane  area 
OPMH  enclosed  between  a  curve  HM,  two 
rectangular  axes  0  X,  0  Y,  and  the  ordinate 
MP,  corresponding  to  any  abscissa  OP=dr. 
Tlien  if  PQ  be  any  constant  increment  Ax, 

F(x^.  Ajc)-F(x) 

will  clearly  represent  the  area  of  the  slice 
MPQN  which,  in  magnitude,  is  intermediate 
between  the  rectangles  BP  and  NP.    Hence 

F(x+  Ax)~F(j) 

Ax 

will  represent  a  line  intermediate  in  length 


so  that  the  function  whose  differential  coeffi- 
cient represents  the  given  ordinate  MP  of  a 
curve,  itself  represents  the  area  of  that  curve, 
or  more  strictly  the  area 

F(*)-F(«) 

of  any  portion  APMK  enclosed  between  the 
curve,  the  abscissa  axis,  and  the  initiid  and 
final  ordinates 

F(a),  PC*), 

corresponding  to  the  abscissas 

OA-aand  OP-x. 

But,  extending  the  summation  to  all  values  of 
X  between  the  same  limits,  the  same  area  is 
clearly  represented  by  the  limit  of  the  sum 

a{F(x)Ax}. 

The  latter  is  called  a  d^nite  inteqral^  having 
the  limite  a  and  x,  and  is  denoted  oy 


/ 


F(x)<ix; 


its  value,  provided  F(x)  remains  finite  between 
the  Umits,  is,  as  we  hiave  seen,  equal  to 

F(»)-F(«), 

where  F(x)  is  the  function  which,  operated  upon 

d 
by  ^ ,  yields  the  given  result  F(x).    With  w 

spect  to  the  indefinite  integral 


/■ 


therefore,  we  have  th«  symbol 

(i)"V). 

and  the  value  F(x)  +  C,  where  C  is  a  constant 
The  subject  of  tl^  integral  calculus  is  fax 
too  wide  to  receive  adequate  exposition  in  such 
a  work  as  the  present;  we  shall,  therefore, 
limit  ourselves  to  brief  definitions,  in  their 
proper  places,  of  the  principal  tedinical  tenns 
employed  therein,  referring  the  student  for 
further  information  to  one  of  the  many  excellent 
treatises  now  within  his  reach.  We  may  men- 
tion that  those  who  are  oeeupied  with  applica- 
tions  of  the  integral  odcnlus  will  fina  the 
TabUa  tCIntigraks  Hfiniee,  by  D.  Bierens  de 
Haan,  published  by  the  Boyal  Academy  of 
Sciences  at  Amsterdam,  of  great  servioeu 
Another,  older  and  less  complete,  but  still 
useful,  work  of  the  same  kind,  is  Minding^s 
Samndung  von  Integrcdtqfdn,  Berlin  1849. 
Xntecna  Multiple.    [Multiflb,    Imtb- 

ORAL.] 

Znte^nUs,  Bnleiian.  [Eulbeian  Iktb- 
ORAi^  and  Gamka-fvnction.I 

ZBteffimnt  Parts.  In  the  Cobpusculaji 
Philosopst  [which  see],  the  small  partt  of 
a  body,  by  the  aggregation  of  irtiich  it  maj  bt 


INTEGRATING  FACTOR 

conceived  to  be  formed.  Initgrant  parts  result 
firopDi  the  mechanical  division  of  a  body ;  con- 
itituent  parts  from  its  chemical  decomposition. 
Intainraitliif^  7aotor«  In  the  integral  cal- 
culus, a  ftinction  of  the  variables  which,  when 
multiplied  into  eveiy  term  of  a  differential 
equation,  has  the  property  of  rendering  the 
latter  an  exact  differential  equation.  [Diffbr- 
BNTiiLL  Equation.]  Every  differential  equation 
of  the  form  'M.dx  +  'N  dyzsQ^  where  M  and  N 
are  given  ftinctions  of  x  and  y,  has  an  infinite 
number  of  integrating  fuctots.  If  /i  be  any  one 
of  them,  however,  all  the  rest  are  easily  found ; 
for  if  t;  be  the  function  whose  exact  differential 
is  liM.  dx  +  juN  rfy,  then  i»'f{v\  where  /  is  an 
arbitrary  functional  symbol,  will  also  be  an  in- 
tegrating factor.  These  integrating  factors  are, 
indeed,  particular  integrals  of  a  partial  dif- 
ferential equation  of  the  first  order,  for  by 
their  definition  we  must  have 

dx  dy 


or 


dx        dy    \dy     dxi 


Now,  this  equation  can  only  be  solved  in  parti- 
cular instances;  its  general  solution,  indeed, 
would  require  a  previous  knowledge  of  the 
-general  solution  of  the  ordinary  differential 
equation  from  which  it  was  derived. 

Similarly,  if  m  be  an  integrating  factor  of 
^e  ordinary  differential  equation 

Prfx  +  Q<fy  +  R£f-r  =  0, 
then  the  three  conditions 

ds  dy  dx  ds   * 


dy 


dx 


must  be  satisfied.  By  developing  these  equa- 
tions, however,  it  wil^  be  found  that  their 
jimultaneous  satisfiiction  is  possible  only  when 


\ds      dy/         \dx     dsf 

\  ay      dxj 

.Is  satisfied  identically — a  condition  whose 
ftalftbnent  indicates,  conversely,  that  the  ]^- 
posed  equation  admits  of  a  single  primitive. 
•  U^der  ordinary  circumstances,  it  may  be 
.added,  the  eeneral  solution  of  the  equation 
under  consideration  consists  of  two  simulta- 
neous equations  in  4r,  y,  and  e^  one  of  which  is 
arbitrary  in  its  form. 

Zntaffiutloii.  In  ordinary  acceptation, 
this  term  denotes  the  svemmatum  of  any 
number  of  terms  of  a  series  whose  law,  or 
general  term,  is  given.  The  operation  of 
.  munmation  is  denoted  by  the  symbol  2>  pre- 
i  fixed  to  the  general  term;  thus  2  \^'f\Lf\ 
.%line  ^{f)M  a  girea  Itmction,  and  ^  /,  this 
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constant  increment  of  its  independent  variable, 
indicates  the  summation  of  a  number  of  terms, 
obtained  by  giving  to  t  successive  values, 
having  the  common  difference  A  t.  According 
to  this,  2  would  appear  to  be  the  symbol  of 
a  direct  and  always  possible  operation;  in 
reality,  however,  tms  is  not  the  case ;  for,  as 
we  shall  shortly  see,  the  real  object  sought^ 
the  integral,  is  a  function  upon  which  the 
pertemance  of  a  known  direct  operation  leads 
to  a  given  result.  When  the  increment  A  ^  is 
finite,  the  problem  of  summation  falla  within 
the  scope  of  the  calculus  of  differences,  and 
the  process  which  it  involves  is  termed  finite 
integration.  When  the  increment  A  ^  is  al- 
lowed to  diminish  indefinitely,  whilst  the 
number  of  terms  to  be  added  is  increased 
proportionally,  the  question  arises  as  to  what 
limit  the  sum  will  approach.  The  answer  to 
this  enquiry  ia  furnished  by  Uie  Intbgbax 
Calculus  [which  see]. 

With  respect  to  finite  integration,  it  will 
be  sufScient  to  consider  the  case  where  the 
increment  A  t=»\.  In  fact^  if  A  t^h,  we 
have  merely  to  put  t^hx,  when  we  shall  have 
Af=l,  and,  provided  u^  be  an  initial  value 
of  the  general  term  v.  of  a  series. 


2Mx  =  K,_l+t«x_8  . 


+  M.. 


Putting  x  + 1  in  place  of  x  adds  a  term  more 
to  the  series,  so  that  the  difference  of  the  two 
sums  is 


A(SMx)=^+i-3i*,' 


V} 


and  we  see  at  once  that  A  and  2  are  in  verse  sym  • 
hols  of  operation,  in  other  words  that  2ux  indi- 
cates the  function  which  when  operated  upon  by 
A  yields  the  given  result  u^.  The  svmbol  :^ 
therefore,  may  be  properly  replaced  by  A-\ 
and  regarded  as  of  an  interrogative  rather 
than  of  a  directive  character.  Finite  integra- 
tion thus  resolves  itself  into  an  inverse  method 
of  differences,  the  results  of  which  are  to  be 
tested  by  the  performance  of  the  direct  opera- 
tion denoted  by  A.  Hence  if  v,  denote  a 
function  whose  difference  is  tf  xi  ^^  shall  have 
Xux^v^  +  Cf  where  C  is  an  ordinary  constant, 
or  more  generally  a  periodical  constant,  that  is 
to  say  a  function  of  x  whose  value  remains 
unchanged  when  x  is  replaced  by  jr+  1.  The 
value  of  C  in  any  actuu  summation  depends 
obviously  upon  the  initial  term  u^  and  may  be 
found  by  putting  x^a+l. 

An  important  class  of  rational  flmctions  may 
be  integrated  by  means  of  the  formula 

2(ax  +  b)(r^^Jf£±^y-lL  +  C, 

which  is  true  for  negative  as  well  as  positive 
values  of  m,  provided  the  definition  of  the 
factorial  expression  (ar  +  i)*")  be  borne  in 
mind.  [Factorial.]  A  useful  formula  for 
the  integration  of  a  rational  and  integral 
function  of  the  n>^  degree  is  also 

3tt.=C  +  XM,-Z — A«,+t— .A*Wx-&c...  . 


2| 
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INTEGRATION  BY  PARTS 

Another  method  of  froqaent  application  is 
tha;  of  nitfgration  by  parts,  accoiding  to  the 
forn  a  la 

which  may  be  easily  yerifiecL    Thns 

aw,ia«-«, .-a rAtt» 

a — 1        a— 1 

flo  that  if  «x  IB  a  rational  and  integral  func- 
tion of  the  n^^  order,  the  integration  of  t/,  a* 
may  be  effected  by  n  + 1  operations  of  the 
aboTe  kind.  For  works  on  finite  integration, 
flee  DiFFSREircss,  Calculus  of. 

liitacra>tloii  by  Parts.  A  method  fre- 
quently employed  with  advantage  in  the  in- 
tegral calculus.  The  following  formula,  de- 
duoible  at  once  from  the  well-known  form  of 
the  differential  of  a  product,  viz. 

d  (uv) «»  udv  +  t'rftf, 

will  sufficiently  explain  the  nature  of  the 
process: 

judv  ^uv— fvdu. 

Intecnnieiit,    In  Botany.     [EpiPBiuas.] 

ZntaUeoti    [UKDEBSTAKDmo.] 

XntendaBt  (Lat.  intendo,  /  give  my  mind 
to  anything),  A  title  in  common  use  among 
the  french,  applied  to  persons  who  have  the 
conduct,  inspection,  and  management  of  any 
office  or  function ;  as  iiitendimts  of  the  marine, 
of  the  finances,  of  provinces,  buildings,  houses, 
^c,  which  are  all  self-explanatory  terms. 

XBt«iitloiiSf  Tlrmt  and  Second.  A  dis- 
tinction drawn  by  the  schoohnen  between 
those  acts  of  thou^t  which  relate  to  an  object 
out  of  the  mind,  and  those  which  consist  in  the 
mind's  reflex  action  on  its  own  states  of  con- 
fldousneas.  Thus  the  generalisations  animal, 
production^  are  first  intentions:  such  terms  as 
abstraction,  ir\ference,  &c,  are  the  expression 
of  second  intentions.  It  is  to  be  regretted  that 
this  distinction  is  disused  by  modem  enquirers, 
or  misunderstood  by  them,  as  in  particular  by 
Whately.  Ghreat  ambiguity  might  be  avoided 
in  philosophical  language  were  it  closely  kept 
in  view ;  as  in  such  terms  as  cause  and  ejfectf 
which  may  eithejr  allude  to  a  connection  be- 
tween natural  phenomena  in  themselves,  or  to 
our  mode  of  viewing  them  deriTod  firom  the 
essential  laws  of  the  understanding^  The  dis- 
tinction was  fiiist  revived  in  the  present  century, 
in  a  learned  and  acute  review  of  Whately  s 
Logic  (Edinburgh  Review,  No.  115). 

InteroalaiT  ^Day  (Lat  intercalo,  /  tn««r^). 
In  the  Calendar,  a  day  inserted  out  of  the 
usual  order  to  preserve  the  account  of  time. 
Thus  every  fouith  year  containing  366  days, 
while  the  other  years  contain  only  365,  one  of 
the  months  in  tiiat  year  must  have  an  addi- 
tioiiftl  dajr*  wjiioh  is  called  the  intercalazy  day. 
The  additional  day  was  given  to  February,  as 
beiiig  the  shortest  month,  and  in  the  ancient 
Bomaa  ffti<»«<^*»'  was  inserted  between  the  24th 
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!  and  25th  days.  In  the  ecclesiastical  nApmA^g 
it  still  retains  that  pUce ;  but  in  the  civil  ca- 
lendar it  is  the  29th.  [Bissbxtilb  ;  CALmniiiR.] 
XnteroeUnlar  Paaaaves.  In  Vegetable 
Anatomv,  the  spaces  between  the  cells,  tubes, 
or  vessels  of  which  the  tissue  of  a  plant  con- 
sists. As  the  cells  are  usually,  and  the  tubes 
or  vessels  always  round,  it  necessarily  foUows 
that  when  pressed  together  there  will  be  spaces 
lefh  between  their  sides. 
^  Xntaroept  (Lat.  interceptus,  part  of  inter- 
dpio).  In  Geometry,  this  term  denotes  the  por- 
tion of  any  line  intercepted  between  the  intersec- 
tions of  the  latter  by  other  two  lines,  by  a  curve,  by 
two  planes,  or  by  a  surfiice.  The  intercepts  made 
on  the  coordinate  axes  by  any  plane  or  line  aure 
the  distances,  with  their  proper  signs,  from  the 
origin  to  the  intersections  of  the  axes  by  such  a 
plane  or  line.  The  equation  of  a  plane,  ex- 
pressed by  means  of  such  intercepts  a,  b,o, 
takes  the  very  convenient  form 

a    b     c 

ZBtereolnmnlatioii  (Lat.  inter,  between, 
and  columna,  a  column).  In  Architecture,  the 
space  between  two  columns,  measured  at  the 
lowest  part  of  their  shafts.  It  is  one  of  the 
most  important  elements  in  a  building  and  on 
it  depend  the  effect  of  the  colunms  themselves, 
their  proportion,  and  the  haimony  of  an  edifice. 
Intercolumniations  are    of   five  species,   vis. 

A&iBOSTTLB  ;     DlASTTLB ;     EUSTTLB ;     PtONO* 

STTLB ;  and  Systtlb  [which  seel. 

Intercostal  (Lat  inter,  and  costa,  a  rib\ 
In  Anatomy,  a  designation  of  certain  blood- 
vessels, nerves,  and  muscles,  situated  between 
the  ribs. 

Znterdlot  (Lat  interdictum,  from  interdioo, 
I  forbid).  In  Ecclesiastical  History,  a  spiritual 
weapon  by  which  the  popes  used  in  former 
times  to  reduce  individuals  or  whole  states  to 
the  most  abi'ect  submission.  In  the  middle 
ag^  it  was  the  most  terrible  blow  which  could 
be  infiicted  on  the  people  or  the  prince.  When 
an  interdict  was  laid  upon  a  kingdom,  aU  spi- 
ritual services  ceased ;  the  churches  were  shut 
up;  the  sacraments  were- no  longer  adminis- 
tered; no  corpses  were  buried  with  Ameral 
rites ;  and  all  the  ministry  of  the  church,  which 
was  then  believed  to  be  the  only  channel  of 
salvation,  was  forbidden  to  be  exercised.  The 
first  memorable  occasion  on  which  this  method 
of  wai&re  was  adopted  was  the  marriage  of 
King  Bobert  of  France  with  BertJia  his  cousin, 
when  Oregorv  V.  in  998  issued  interdiets 
against  the  whole  country,  and  compelled  the 
sovereign  to  dissolve  his  union.  It  had,  how- 
ever, been  often  used  before  by  bishops;  an 
instance  is  quoted  by  Moreri  as  early  as  a.d. 
870.  (Giesoler's  Ttxt-book  ii.  117,  transL) 
The  ban  under  which  England  was  laid  in  tlis 
reign  of  John  hj  Innocent  UL  is  well  known 
in  the  history  of  this  country.  The  latest  pre- 
tensions to  the  exercise  of  this  power  wars 
assumed  by  Pius  VII.  when  he  issued  an  ia* 
efficient  decree  against  Napoleon  in  18W. 
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Interdict.  The  technical  term  in  Roman 
law  for  a  decree  of  the  praetor  concerning  the 
acquisition,  retention,  or  recovery  of  property. 

Interest.  The  premium  or  snm  of  money 
given  for  the  loan  or  use  of  another  sum  of 
money,  generally  estimated  at  so  much  per  cent., 
or  per  100/.  The  sum  lent,  and  for  which  the 
interest  is  paid,  is  trailed  the  principal^  and  the 
sum  charged  as  interest  is  called  the  rate.  The 
rate  will  evidently  be  proportional  to  the  time ; 
for  whatever  interest  is  paid  for  the  use  of  100/. 
for  one  year,  twice  that  interest  will  be  required 
for  the  use  of  100/.  for  two  years.  The  princi- 
pal added  to  the  interest,  or  the  whole  sum  paid 
back  to  the  lender,  is  called  the  amount 

Interest  is  either  simple  or  compound.  Sim- 
ple intertst  is  that  which  is  reckoned  and  allowed 
upon  the  principal  only  during  the  whole  time 
of  the  loan :  compound  interest  is  reckoned  not 
only  on  the  principal  sum  lent,  but  also  on  the 
interest  as  it  becomes  due. 
.  All  questions  in  simple  interest  may  be  solved 
by  moans  of  the  easily  demonstrated  formula 
<i=:|)(l +r7i),  wherein  a  denotes  the  amount, 
p  the  principal,  n  the  number  of  years,  and  r  the 
rate  of  interest  to  be  paid  yearly  for  eveir  pound 
lent  By  this  formula  any  one  of  the  four 
quantitii*s  a,  p,  r,  n  can  be  at  once  calculated, 
when  the  remaining  three  are  given. 

Similarly,  questions  relating  to  compound  in- 
terest may  be  solved  by  the  formula  a  =jp  (1  +  r)", 
where  the  letters  have  the  same  signification  as 
before.  It  vrill  be  observed  that  here  certain 
questions  can  only  be  solved  approximately.  For 
instance,  if  it  were  required  to  find  the  number 
of  years  in  which  a  sum  of  money  would  double 
itself,  at  5  per  cent,  compound  interest,  we 
should  have  fl  =  2/>,  r=='06,  hence  (l-0o)"«»2; 
an  exponential  equation  which  solved,  approxi- 
mately, by  logarithms  gives 

„«J.«g  2.  =2!ll?30».-14i  nearly. 
lo-rl-05      211893  ^  ^ 

If  the  interest  bo  payable  m  times  a  year,  the 
Talu^  of  money  or  nominal  rate  of  interest 
being  tho  same,  the  preceding  formula  would 
have  to  be  replaced  by 

a^p{\  +-)"■. 
m 

Kow  when  m  increases  indefinitely,  the  coeffi- 
cient of  p  here  is  well  known  to  approach 
the  limit  e"',  where  e  is  the  base  of  the  Na- 
pierian system  of  logarithms,  ic.  approxi- 
mately, 2*718281828.  Hence  we  conclude  that 
if  interest  were  due  every  instant,  the  prin- 
cipal p  would  amount  in  n  years  to  a*»p^. 
For  instance,  if  money  were  worth  5  per 
cent,  and  interest  were  due  every  instant, 
100/.  would,  in  a  year's  time,  amount  to 
100/.  X  e'^»105/.  2«.  ^d,  nearly. 

IxTEBEST.  In  Political  Economy,  the  com- 
pensation made  to  lenders  by  borrowers,  in  con- 
sideration of  the  use  and  emplovment  of  their 
capital,  has  been  defined  by  the  late  Mr.  Senior 
as  the  wages  of  abstinence.  It  is  dear  that  if 
an  individual  lends  another  a  portion  of  his 
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capital,  he  may  not  only  expect  to  recover  his 
loan,  but  is  justified  in  demanding  a  certain  re- 
compense for  surrendering  to  the  profit  of  an- 
other that  which  he  might  have  applied  to  his 
own  advantage.  Since,  however,  there  is  a{^a- 
rently  no  spontaneous  increase  in  the  advance 
made,  many  persons,  not  only  in  ancient  times, 
but  even  to  the  present  day,  have  censured  the 
taking  of  interest  as  a  wrong  practised  on 
society  for  the  profit  of  those  who  possess 
money.  So  absmrd  a  notion  hardly  deserves 
a  serious  answer ;  but  it  will  be  dear  that  a 
similar  objection  may  be  taken  to  the  existence 
of  rent,  or  even  to  profit  of  any  kind.  The 
advance,  whatever  it  may  be,  is  only  under  the 
form  of  money,  and  is  practically  a  permission 
to  use  that  claim  upon  his  portion  of  collected 
wealth  which  the  possessor  of  capital  may 
make.  If  the  capitalist  sells  his  right  to  the 
portion  to  which  he  is  entitled,  and  receives 
immediate  payment  for  his  property,  it  becomes 
the  eveiy-day  transaction  of  a  bargain.  If, 
however,  ho  postpones  the  acceptance  of  his 
price  for  the  value  which  he  transfers,  i.e. 
makes  a  loan  of  the  value  which  belongs 
to  him,  he  is  entitled  also  to  the  natural  in- 
crease, that  is  to  the  market  rate  of  profit  on 
that  which  he  advances,  in  other  words  he  has 
a  claim  to  interest  This  rate  is  determined 
strictly  by  the  prindple  of  competition ;  the 
desire  of  the  capitdist  to  employ  his  accumu- 
lations for  profit,  and  the  desire  of  borrowers 
to  procure  material  on  which  to  exercise  their 
skiU,  diligence,  and  intelligence,  being  con- 
stantly present  in  civilised  communities.  When 
the  capital  to  be  invested  is  larger  than  the 
demand  of  borrowers,  the  rate  of  interest  is 
low ;  when  the  demand  of  borrowers  is  greater 
than  the  amount  of  capital  to  be  had,  the  rate 
is  high. 

From  certain  permanent  fallacies  which  have 
in  the  infancy  of  economical  science  occupied 
even  the  ablest  minds,  and  which  are  not 
extinct  even  at  present^  governments  have 
constantly  attempted  to  regulate  rates  of  in- 
terest This  interference  with  the  natural  free- 
dom of  commercial  action  has  occasionally  been 
justified  by  a  reference  to  the  Mosaic  prohibi- 
tion of  usury ;  but  sometimes  it  is  argued  that 
lenders  are  unproductive  consumers  of  part  of 
the  profit  which  is  procured  by  labour.  Sudi 
a  notion,  however,  leaves  out  of  sight  the  fact 
that  production  is  impossible  without  capital, 
andthat  all  capital  is  accumulated  and  employed 
with  a  view  to  profit  Again,  it  is  alleged  that 
if  the  trade  in  advances  1^  not  regulated  by  the 
authority  of  the  legislature,  borrowers  are  open 
to  all  the  fraud  and  extortion  of  unprindpled 
lenders.  But  if  by  any  ii\judidous  enactments, 
or  indeed  by  any  enactments  at  all,  the  business 
of  the  lender  is  interfered  with,  it  will  not 
follow  that  borrowing  will  cease  or  even  be 
diminished ;  but  it  will  follow  tJiat  the  trade 
in  loans  will  fall  into  less  scropuloos  hands ; 
and  it  is  certain  in  any  case  that  the  borrower 
will  have  to  pay  whatever  additional  charge 
may  be  imposed  by  the  lender,  in  the  event  of 
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his  reputation  being  diminished,  his  profits 
threatened,  or  his  capital  imperilled.  All 
legislative  enactments,  therefore,  the  purpose  of 
which  has  been  to  check  or  control  the  rates  at 
which  advances  are  made,  have  been  accom- 
panied by  increased  hardships  on  borrowers. 
It  is  of  course  the  duty  of  governments  to  protect 
all  persons  against  fraud  and  wrong,  and  even 
to  annul  the  contracts  of  incapable  persons.  It 
may,  perhaps  (though  it  might  be  more  difficult 
to  vindicate  such  a  position),  be  obligatory  on 
governments  to  protect  persons  against  their 
own  folly ;  but  it  is  utterly  absurd  for  the  legis- 
lature to  affect  the  general  regulation  of  con- 
tracts, and  the  prices  at  which  services  are 
appraised.  It  is  as  preposterous  to  attempt  the 
durection  of  the  price  of  money,  as  it  is  found 
to  be  to  regulate  the  price  of  food ;  it  is  even 
more  unwise,  for  evasions  of  such  regulations 
are  very  easy  and  obvious  to  the  lender,  though, 
as  has  been  said,  exceedingly  onerous,  expensive, 
and  mischievous  to  the  borrower. 

For  rates  of  interest  in  Greece  and  Rome, 
the  reader  may  be  referred  to  Boeckh's  Public 
Economy  of  AthcnSf  and  Niebuhr's  History  of 
Some.  We  know  from  the  New  Testament 
that  interest  was  paid  on  bankers'  deposits  in 
Judffia.  In  Europe  it  was  alternately  prohi- 
bited and  permitted,  the  clergy  being  generally 
hostile  to  the  practice.  In  the  Italian  repub- 
lics, however,  the  trade  in  money  was  recog- 
nised and  common.  In  1546,  it  first  received 
a  parliamentary  sanction  in  England,  and  was 
fixed  at  10  per  cent.,  but  in  1552  was  again 
prohibited.  Mary,  however,  borrowed  at  12 
per  cent.,  which  appears  to  have  been  the 
usual  rate  at  that  period  in  Antwerp.  In 
1571,  it  was  again  made  legal  at  10  per  cent., 
a  rate  at  which  the  Scotch  parliament  fixed  it 
in  1587.  The  rate  fell  at  the  beginning  of  the 
seventeenth  century,  James  I.  having  borrowed 
in  Denmark  at  6.  In  1624,  it  was  reduced  to 
8;  in  1651,  to  6 ;  in  1724,  to  5,  at  which 
legal  rate  it  remained  tiU  all  usury  laws  were 
repealed,  an  event  which  occurred  only  a  few 
years  ago.  In  1773,  it  was  limited  to  12  in 
India. 

In  1660,  according  to  Sir  Josiah  Child,  the 
rate  in  Scotland  and  Ireland  was  from  10  to 
12;  in  France  7;  in  Italy  and  Holland  3; 
in  Spain  from  10  to  12;  in  Turkey  20;  but 
the  East  India  Company,  while  the  legal 
English  rate  was  6,  contrived  to  borrow  at  4. 

Much  of  the  misconception  prevalent  as  to 
the  nature  of  interest  is  due  to  the  confused 
way  in  which  the  words  labour  and  proft  are 
us^.  Labour  is  generally  limited  to  muscular 
exertion  only,  and  profits  are  therefore  often 
held  to  contain  part  of  the  wages  or  remunera- 
tion of  labour.  This  confusion  is  particularly 
common  m  such  cases  as  those  in  which  the 
three  objects  in  economical  distribution,  wages, 
profit^  and  rent,  are  united  in  the  same  person. 

When  advances  are  made  at  interest,  and  the 
Ime  rate  of  interest  is  calculated  from  these 
•dvances,  the  corpus  or  principal  muht  be 
suppoted  to  be  absolutely  safe,  and  to    be 
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certainly  replaced  at  the  end  of  the  period  at 
which  the  advance  is  dut*  to  the  lender.  If  it 
were  possible  that  by  the  course  of  events  in 
any  particular  case,  the  capital  repaid  would 
be  more  valuable  at  the  period  at  which  its 
replacement  is  due,  than  it  is  when  the  advance 
is  made,  the  rate  would  fall  below  the  maricet 
rate ;  if  it  were  less  in  amount,  it  would  be  more. 
Thus,  suppose  an  advance  be  made  for  joint- 
stock  purposes,  and  it  be  seen  in  a  short  time 
that  the  property  of  the  lender  is  more  valuable 
than  when  it  was  first  lent  or  advanced,  the 
rate  would  rise,  or,  what  is  more  familiar, 'the 
market  value  of  the  capital  would  be  above  par. 
If  on  the  other  hand  the  property  is  depreciated, 
the  rate  will  fall,  and  the  share  be  at  a  discount. 
It  is  true  that  advances  of  money  to  be  piiid  in 
money  will  not,  if  the  corpus  be  secured,  fall  in 
value,  except  to  some  extent  and  under  certain 
circumstances,  in  bills  of  exchange ;  but  in  case 
any  risk  of  the  principal  arises,  mo  lender  will 
require  larger  compensation  proportionate  to 
the  risk,  such  larger  compensation  representing 
really  a  replacement  of  capital ;  and  whenever 
monetary  transactions  are  effected  on  a  large 
scale,  it  can  hardly  fail  but  that  some  portion 
of  this  compensation  for  risk  will  fall  on 
persoa?  whose  credit  is  quite  unimpeachable. 
When,  therefore,  high  interest  is  said  to  be 
synonymous  with  bud  security,  the  expression 
means,  that  there  is  added  to  the  interest 
another  payment  which  virtually  tends  to 
replace  capital,  and  that  the  whole  mass  of 
transactions  must  imply  and  contain  an  in- 
surance to  lenders.  So,  again,  when  advances 
are  made  for  undertakings  which  terminate 
within  a  specified  time,  as  leases  of  mines,  where 
the  apparent  high  rate  of  profit  must  be  divided 
into  two  portions,  one  of  which  is  the  interesi 
on  the  advance,  the  rate  of  which  is  regulated 
by  the  same  competition  as  governs  the  rates 
of  interest  generally ;  the  other,  which  is  relative 
to  the  necessity  of  replacing  that  capital  which  is 
by  the  very  terms  of  the  lease  extinguished  at 
the  conclusion  of  the  time.  It  is  important  to 
recognise  this  distinction,  because  we  shall  find 
that  by  a  negligent  use  of  the  word  profit 
one  of  the  elements  in  the  rate  of  payment 
made  on  advances,  and  which  is  really  the- 
capital  of  the  lender  returned  to  him,  or  insured 
to  him,  by  the  natural  operations  of  trade,,  is 
made  t^e  subject  of  taxation. 

Similar  to  the  condition,  that,  in  order  to 
determine  the  real  rate  of  interest,  the  advance 
must  be  considered  to  be  absolutely  secured  to 
the  lender,  is  another,  that  the  lender  should 
exerdse  no  care,  supernsion,  or  labour  in  the 
employment  of  the  capital  But  the  word 
profit  is  frequently  employed  to  denote  the 
returns  of  the  business,  in  which  the  greater 
part  of  the  rate  received  and  appropriated  by 
the  lender  is  to  all  intents  and  purposes  tlie 
wages  of  labour.  Now,  it  is  essential  for  noany 
purposes  that  several  causes  determining  the 
equation  of  profits  should  be  separated  and 
distinguished. 

For  instance,  suppose  the  rate  of  so-called 
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pzoflt  in  anjr  trade  is  10  per  cent. ;  that  is  to 
aaj,  let  us  imagine  that  a  trader  has  employed 
lOyOUO^  in  business,  and  expects,  and  on  the  whole 
fl;et8,  1,000/.  annually  clear  upon  the  ci^ital  he 
nas  invested.  The  rate  of  interest  on  his  capi- 
tal is  plainly  determinable  by  several  factors. 
We  may  take  the  rate  of  discount,  and  deriving 
an  average  from  the  duration  of  high  and  low 
rates,  and  if  possible  from  the  number  of  trans- 
actions negotiated  at  the  several  rates,  supply 
one  quantity  from  these  considerations.  Next, 
we  may  take  the  price  of  consols.  Next,  with 
«ome  limitations,  especially  those  which  respect 
its  political  influence,  and  its  prospective  value, 
the  rent  of  land.  Finally,  we  may  take  mort- 
gage rates,  though  as  these  are  not  readily  trans- 
ferable, some  deduction  must  be  made  from 
thar  value,  in  consequence  of  the  partial  but 
mischievous  effects  of  the  stamp  duties  and 
other  legal  charges  upon  these  transactions. 
The  product  may  be  easily  arrived  at,  and  say 
for  the  sake  of  illustration  that  the  amount  is 
4  per  cent  Next  we  take  the  element  of  risk, 
nn  element  which  is  lessened  in  proportion 
to  the  breadth  of  the  area  on  which  trans- 
4u*tions  are  negotiated,  and  to  the  number  of 
the  transactions  themselves.  And  lastly  we 
must  reckon  the  wages  of  labour,  wages  not 
the  less  paid  because  the  exertion  is  mental, 
and  not  uie  less  real  because  they  are  not  sepa- 
rated from  the  cross  remuneration. 

Interest  should  be  distinguished  from  discount. 
The  fluctuations  of  the  rate  in  the  latter  are 
far  more  frequent  and  considerable  than  in  tbe 
former.  When  advances  are  plentiful,  the  rate 
of  discount  is  ordinarily  lower  than  the  rate 
of  interest,  because  the  advance  is  for  a  short 
period,  and  the  capital  lent  is  rapidly  recovered, 
but  when  money  is  scarce,  the  rate  is  higher 
than  that  of  interest,  because  every  person  who 
borrows  pledges  himself  to  meet  his  obligation 
.  in  cash  or  its  equivalent  at  a  given  time,  and 
the  supply  fi&lling  short  of  the  demand,  or,  what 
is  the  same  thing,  readiness  to  give  credit  being 
contracted,  more  persons  are  acSvely  oompetiug 
for  a  limited  but  necessary  value.  [Discottnt  ; 
Pbofit;  Usitbt.] 

Zaterference  (Lat  inter,  and  fero,  /  bring). 
In  Optics,  a  term  first  employed  by  Dr.  Young  to 
.  «xpress  certain  phenomena  which  result  from  the 
mutual  action  of  the  rays  of  light  on  each  other. 
The  phenomena  in  question  are  considered  of 
very  great  importance,  and  have  accordingly 
been  examined  with  great  care,  on  aeoount  at 
the  proof  which  they  p;ive  of  the  truth  of  the 
ondulatory  theory  of  l^^t. 

It  ifl  well  known  that  if  two  series  of  waves 
be  produoed  npon  a  smooth  surflice  of  water, 
in  sadt  a  manner  that  the  two  series  will  pass 
through  each  other :  tiien,  where  the  crests  of 
two  waves  (one  from  each  series)  coincide,  a 
wave  <rf  increased  height  will  result ;  whilst  in 
those  places  where  the  crest  of  a  wave  of  one 
series  coincides  with  the  hollow  of  a  wave  from 
the  other  series,  smooth  water  will  result  Now, 
just  as  ripples  are  produced  upon  water  by 
fnfft>nii^1  impact,  so  are  waves  or  undulations 
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created  by  a  luminous  body  in  the  ether  with 
which  the  universe  is  supposed  to  be  pervaded : 
and  it  is  these  waves  which,  penetrating  to  the 
retina  of  the  eye,  produce  the  phenomena  of 
vision. 

If  two  series  of  these  ethereal  undtilations 
intersect  each  other  in  such  a  manner  that  the 
crests  of  the  waves  of  one  series  fall  into  the 
hollows  of  the  waves  of  the  other,  the  pheno- 
menon termed  interference  is  produced,  and  the 
two  rays  of  light  whose  undiuations  thus  neu- 
tralise each  other  are  perfectly  extinguished  as 
regards  luminous  effect.  This  production  of 
perfect  darkness  from  two  rays  of  light  can, 
however,  only  occur  when  the  light  is  mono- 
chromatic, since  the  ethereal  waves  producing 
the  different  colours  of  light  possess'  different 
lengths,  and  consequently,  if  the  waves  of  the 
two  series  are  in  such  a  relative  position  as  to 
extinguish  one  of  the  coloure  of  white  light, 
then  the  remaining  coloura  will  not  be  affected; 
but  as  white  light  is  composed  of  a  number 
of  colours,  the  sum  of  the  effects  of  which  is 
white  light,  it  follows  that  no  single  colour  can 
be  thus  extinguished  without  tiie  residuary 
light  appearing  coloured  differentiy,  as  diffe- 
rent rays  are  thus  subtracted  from  those  origi- 
nally incident  Thus  the  phenomenon  of  in- 
terference is  attended,  in  the  case  of  ordinary 
white  lights  with  the  most  beautifiil  displays 
of  colour,  and  some  of  the  most  magnificent 
colour  effects  in  nature  are  thus  produced.  The 
colours  of  thin  films  of  soap  buobles,  or  of  oil 
upon  water,  the  ^rgeous  tints  of  the  humming 
bird,  of  the  wing-cases  of  beetics,  and  of 
many  shells,  owe  their  origin  to  this  cause. 
This  interference  between  two  rays  of  light 
can  be  produced  in  several  ways;  but  as  an 
illustration,  it  will  suffice  to  describe  the  phe- 
nomenon as  seen  in  the  soap  bubble. 

Suppose  a  ray  of  light  to  fall  upon  the  ex^ 
temsl  surface  of  a  soap  bubble:  the  ray  is 
divided  into  two  parts,  one  of  which  is  reflected 
or  thrown  back  from  the  surface,  whilst  the 
Other  passes  into  the  substance  of  the  film  and 
arrives  at  the  inner  surface  of  the  latter,  where 
it  is  again  divided  into  a  ray  which  emerges 
into  the  interior  of  the  bubble,  and  another  ray 
which  is  reflected  back  again  towards  the  outer 
surface.  A  portion  of  the  latter  ray  emerges 
from  this  outer  surface,  and  mingles  with  the 
ray  which  is  reflected  on  the  first  impact  of  the 
light  upon  the  exterior  surface  of  tne  bubble. 
Now,  it  is  obvious  that  the  two  rays  of  light 
which  are  thus  made  to  pursue  the  same  path 
have  not  travelled  the  same  distance;  for  whilst 
one  has  been  reflected  from  the  outer  surface 
of  the  fllm,  the  other  has  twice  crossed  the 
substance  of  the  film.  The  undulations  of  the 
latter  are  thus  thrown  behind  those  of  the 
former,  and  to  such  an  extent  as  to  cause  the 
crests  of  the  waves  of  some  one  colour  of  the 
white  light  of  one  ray  to  fall  into  the  hollows 
of  the  waves  of  the  same  coloured  light  in  the 
other  ray.  Thus  that  particular  colour  is  ex- 
tinguished, whilst  the  residual  light  becomes 
tinted  of  t^e  oomfAementary  colour.    If  inter- 
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ference  has  occurred  with  the  blue  rays,  the 
neidiial  light  will  be  yellow.  If  the  waves  of 
yellow  light  have  neutralised  each  other,  a  blue 
my  will  result  The  extinction  of  green  pro- 
duces crimson :  that  of  crimson,  green  light ; 
and  80  on.  Now  as  the  soap-bubble  film  varies 
in  thickness,  both  in  different  parts  at  the 
same  time,  and  in  the  same  portion  at  different 
times,  it  follows  that  at  almost  any  gLYen 
moment  each  of  these  colours  will  be  visible 
on  different  portions  of  the  bubble,  and  that 
one  and  the  same  part  of  the  bubble  will  con- 
tinually change  ito  hue  as  its  thickness  varies. 

Interim  (Lat  in  the  mean  time).  In 
modem  European  Historv,  the  name  given  to 
a  decree  of  the  emperor  Charles  V.  (after  the 
ormrthrow  of  the  rrotestant  League  of  Smal- 
oalde)  in  which  he  attempted  to  reduce  to 
harmony  the  conflicting  opinions  of  the  Pro- 
testants and  Bomanists.  The  use  of  the  cup, 
however,  and  the  marriage  of  the  clergy,  were 
the  only  points  which  he  conceded  to  the 
Beformers;  and  it  became  a  question  among 
them,  and  gave  rise  to  many  serious  disputes, 
whether  they  could  conscientiously  submit  even 
to  a  temporazy  decree  of  such  a  nature.  The 
enactments  of  the  interim  were  intended  only 
to  remain  in  force  till  some  definitive  settle- 
ment could  be  made;  whence  it  derives  the 
name  by  which  it  is  generally  known.  It 
received  the  force  of  law  at  the  diet  of  Augs- 
burg, in  1548.  Its  provisions  against  the  I^o- 
testants  were,  however,  in  most  respects  set 
aside  by  the  treaty  of  Passau,  1552. 

Xnterler  Side.  In  Fortification,  the  line 
of  the  curtain  produced  from  the  centre  of  one 
bastion  to  that  of  the  next. 

Xnteilor  Slope.  In  Fortification,  that  part 
of  the  parapet  sloping  from  the  crest  to  the 
banquette ;  or  that  part  of  the  rampart  sloping 
from  the  terreplein  to  the  natural  leveL 

ZnteiiJeotioii  (Lat.  interjectio,  from  jacio, 
/  easty  In  Grammar,  a  part  of  speech  ex- 
piCBBing  simple  emotion,  without  involving  any 
ad  of  conception.    [Graxmar.] 

mterloctttor  (Lat.  inter,  and  loquor,  / 
tpeaJt).  In  literary  phraseology,  a  person  who 
&  intinodueed  as  taking  part  in  a  dialogue  ;  in 
Dramatic  Literature,  termed  dramatis  persona : 
the  latter  name,  however,  comprehends  such 
as  nypear  on  the  stage,  but  take  no  part  in 
■peaking,  termed  by  the  Greeks  ir«^  vp6cunaj 
muU  personages. 

iBfetloeatory  Jadffmcnts.  In  Law, 
anch  as  are  given  in  the  course  of  a  cause  upon 
any  procee&ig  arising  out  of  it.,  and  do  not 
nally  determine  it:  as,  the  judgment  in  an 
action  of  damages  upon  which  a  writ  of  enquiry 
issues  to  assess  such  damages.  So  a  decree  in 
chanceiy  is  either  final  or  interlocutoiy.  In 
Scottish  law,  a  judgmcint  of  the  court  of 
flission,  or  lord  in  ordinaiy,  which,  if  allowed 
to  become  final,  will  be  conclusive,  is  termed 
interioeutor. 

XBteitiide  (Lat.  inter,  and  ludo,  /  play), 
A  short  dramatic  piece,  generally  aceompamed 
#ith  mame ;  properly,  such  as  m  repraented 
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or  performed  between  the  acts  of  longer  per* 
formances. 

Zatennede  or  Xntermesiso  (ItaL).  In 
Dramatic  literature,  nearly  the  same  with 
interlude.  A  short  musical  piece,  generally  of 
a  burlesque  character;  but  many  pieces  not 
intended  merely  for  introduction  between  the 
acts  of  a  more  serious  performance  are  com- 
prised under  these  names  by  the  French  and 
Italians. 

Zntermedlate  Sliaft.  In  Marine  Engi- 
neering, the  term  intermediate  shaft  is  applied 
to  the  strong  shaft  that  runs  across  the  frame 
of  the  engines,  to  connect  the  two  engines  and 
the  two  paddle-wheels. 

Xntenninent  (Lat  intermitto,  /  leave  off). 
Any  disease  which  ceases  for  a  time  and  again 
returns,  so  that  the  patient  is  fr«e  from  it  is 
the  intermediate  intervals.     [Agub.] 

Xntenntttiiiv  Sprlnya.  Springs  which, 
after  having  run  fbr  a  certain  time,  stop  alto« 
gether,  and  after  a  time  begin  to  run  again^ 
and  then  stop,  and  so  on  alternately ;  the  flow- 
ings  and  intermissions  eeneraUy  succeeding 
each  other  at  pretty  reguW  intervals.  These 
phenomena,  which  have  sometimes  been  as- 
cribed to  the  influence  of  witchcraft^  are  ex- 
plained on  the  principle  of  the  siphon.  Let  A 
be  a  cavern  in  a  mountain,  and 
a  be  a  channel  communicating 
with  A,  and  terminating  on  the 
side  of  the  mountain  or  adjacent 
plain ;  and  let  us  suppose  the 
cavern  to  be  fed  by  small  streamlets  of  water, 
of  which  the  united  supply  is  less  than  can  be 
discharged  by  the  channel  a  he.  Let  the  cavern 
be  supposed  empty.  The  water  from  the  rills 
or  fissures  by  which  it  is  fed  will  collect  at  the 
bottom,  and  as  it  rises  in  the  cavern  will  also 
rise  in  the  channel  ab  till  it  reaches  the  highest 
level  bf  when  it  will  begio  to  flow  out  throush 
be,  and  by  the  property  of  the  siphon  Will 
continue  to  flow  dll  the  whole  cavern  is  drained 
to  the  level  of  a.  The  cavern  then  begins  to 
fill  anew,  and  the  same  series  of  phenomena  is 
repeated  at  intervals,  of  which  the  length 
depends  on  the  relative  capacity  of  the  cavern 
and  channel,  and  the  abundance  of  the  supply 
through  the  fissures.  When  the  supply  is 
constant,  the  intervals  of  intermission  will  be 
equaL  Some  springs  of  this  kind  do  not  cease 
altogether  to  flow,  but  only  discharge  a  much 
smaUer  quantity  for  a  certain  time,  and  then  a 
greater  quantity.  In  this  case  they  are  called 
variable  or  reciprocating  springs.  They  may 
be  caused  by  the  circumstance  of  a  smaller 
fissure  connecting  the  cavern  with  the  lower 
part  of  the  channel  c,  through  which  a  portion 
of  water  continues  to  fiow  while  the  main  dis- 
charge is  stopped ;  or  there  may  be  several  siphons 
all  communicating  with  a  common  outlet.  It  is 
easy  to  imagine  a  combination  of  circumstances 
by  which  the  discbarge  of  water  will  be  greatly 
increased  by  the  elastic  force  of  air  compre«ed 
at  the  top  of  the  cavern  A.  This  wul  take 
place  when  the  fissures  which  commttiiicata 
with  the  eactemal  atmoq^er«  an  filled-  with 
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water,  and  there  is  in  consequence  no  opening 
by  which  the  air  in  the  cavern  can  escape. 
An  interesting  example  of  one  of  these  springs 
may  be  seen  at  the  Tallage  of  Giggleswick,  near 
Skipton,  in  Yorkshire.  A  powerful  rush  of 
water  issues  from  this  spring  at  intervals,  vary- 
ing from  five  minutes  to  one  hour,  according  to 
the  wetness  or  dryness  of  the  season. 

XntannodUlloii.  In  Architecture,  the  space 
between  two  modillions,  which  is  the  same 
throughout  the  entablature. 

Xntematioiial.  That  which  relates  to 
transactions  between  independent  nations,  ac- 
knowledging no  common  superior.  In  this 
sense  we  speak  tf  intemational  law  as  an 
important  branch  of  the  so-called  Law  of 
Nations,  and  intemational  copyright  [Copt- 
sioht].  It  may  be  expedient  to  lay  down  a 
caution  against  an  incorrect  use  of  the  word 
which  has  of  late  arisen,  namely,  in  the  sense 
of  *  common  to '  all  or  several  nations :  e.  g.  an 
Intemational  Exhibition  of  Industry, 

Xntemode  (Lat  inter,  and  nodus,  a  knot). 
In  Botany,  the  space  that  intervenes  upon  a 
branch  between  the  leaves. 

Xntenmntlas  or  Xntemancio  (Lat.).  An 
envoy  of  the  Pope,  sent  to  small  states  and 
republics ;  distinguished  from  the  nuncio,  who 
represents  the  Pope  at  the  courts  of  empe- 
rors and  kings.  Also  a  species  of  diplomatic 
officers,  who  ranked,  according  to  the  old 
practice,  between  ambassadors  and  plenipoten- 
tiaries. Since  the  congress  of  Vienna,  in  the 
rules  of  which  no  mention  is  made  of  inter- 
nuncios, they  are  considered  on  a  level  with 
plenipotentiaries.  This  is  (or  lately  was)  the 
title  of  the  Austrian  envoy  at  Constantinople. 

Xntarosseonfl  Mnacl— .  Small  muscles 
between  the  metacarpal  bones  of  the  hand  and 
the  metatarsal  of  the  foot:  the  former  are 
concerned  in  moving  the  fingers,  and  the  latter 
the  toes. 

XDtarpartetal  (Lat.  inter,  and  paries,  a 
wail).  In  the  early  Aymar4  or  Peruvian  races, 
the  skulls  of  which  have  been  found  at  the 
borders  of  Lake  Titicaca,  a  supposed  peculiar 
configuration  was  observed  by  Dr.  Bellamy  and 
Professor  Tschudi,  viz.  the  separation  during 
life  of  the  upper  half  of  the  superoccipital,  a 
presumed  embryonic  character  persistent  in 
uome  lower  animals.  This  anomaly  has  been 
observed  in  individuals  of  most  races. 

Znterpilaster.  In  Architecture,  the  space 
between  two  pilasters,  which  depends  upon 
the  same  rules  as  the  intercolummation,  more 
especially  if  both  be  employed  in  the  same 
bmlding. 

Interpleader.  In  Law.  A  bill  of  inter- 
pleader, in  equity,  is  filed  by  a  person  who  is 
under  an  obugation  or  the  like  to  one  of  two 
parties,  but  cannot  ascertain  to  which  of  the 
parties  he  is  indebted,  and  by  his  bill  he  calls 
upon  the  parties  to  interplead,  and  settle  their 
daims  between  themselves,  in  order  that  he 
may  bear  himself  harmless  in  the  event  of 
the  success  of  either  party.  In  the  common 
law  courts,  by  1  &  2  Wm.  IV.  c  58,  relief  can 
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be  ffiven  in  some  cases  against  adverse  claims 
made  on  sheriff  and  other  officers,  and  persons 
having  no  interest  in  the  subject  of  such 
daims,  by  a  judge's  order  calling  on  the  third 
party  to  appear  and  maintain  or  relinquish 
his  claim.     See  now  the  Judicature  Act  1873. 

Interpolation  (Lat  interpolatio).  Mathe- 
matically considered,  the  general  problem  of 
interpolation  may  be  thus  stated :  Given  a 
number  of  particular  values  of  a  function,  to 
find  its  general  value.  If  the  form  of  the 
function  were  known,  and  the  data  sufficiently 
numerous,  the  problem  would,  of  course,  be 
a  perfectly  determinate  one^  and  capable  of 
easy  solution.  Usually,  however,  this  is  not 
the  case. 

In  Astronomy  and  Physics,  for  instance, 
interpolation  usually  signifies  the  method  of 
finding  a  mathematical  law  which  will  connect 
together  a  number  of  observed  facts.  Thus, 
supposing  twenty  places  of  a  comet  have  been 
determined  by  observation ;  these  places  are 
said  to  be  interpolated  when  a  curve  defined 
by  an  analytical  equation  has  been  found 
which  passes  through  them  all,  for  by  means 
of  this  curve  the  place  of  the  comet  at  any 
intermediate  time  can  be  found.  According  to 
this  view  of  the  subject^  the  problem  of  inter- 
polation is  altogether  indeterminate;  for  an 
mfinity  of  curves  of  diflferent  forms  may  be 
found  which  will  pass  through  twenty  given 
points ;  but  in  general  the  circumstances  of 
the  question  impose  such  restrictions  as  render 
it  determinate.  In  the  instance  now  »ven 
we  know  that  the  curve  must  be  an  elhpse; 
and  as  an  ellipse  cannot  be  made  to  pass 
through  twenty  points  taken  anyhow,  the  ques- 
tion resolves  itself  into  this:  To  find  the 
ellipse  which  will  most  nearly  pass  through 
the  given  points,  or  represent  the  given  obser- 
vations. Another  question  now  arises.  What 
condition  must  be  fulfilled  in  order  that  the 
observations  may  be  represented  most  nearly  ? 
This  condition  must  be  determined  from  other 
considerations.  Suppose  the  condition  to  be 
that  the  sum  of  the  squares  of  the  errors  of 
observation  (that  is,  of  the  dififerences  between 
the  observed  places  of  the  comet  and  the  cor- 
responding places  in  the  orbit  to  be  found) 
shall  be  a  minimum;  the  problem  is  now  quite 
determinate,  though  its  solution  may  be  suffi- 
dently  difficult  and  laborious. 

Most  frequently  the  form  of  the  function, 
some  of  whose  particular  values  are  g^ven,  is 
assumed  to  be  algebraic,  rational,  and  in- 
tegral ;  and  the  problem  of  interpolation,  geo- 
metrically expressed,  resolves  itself  to  finding 
the  parabola 

y«Ao  +  Ai*  +  Aa**+  .  .  .  +A..1*"-* 

of  the  highest  possible  order,  which  shall  pass 
through  a  given  number  of  points.  If  n  par- 
ticular values  are  known,  ue  order  of  this 
parabola  will  obviously  be  n— 1,  since  in  its 
equation,  as  above  written,  there  are  n  oonstiints 
to  b^  determined.  When  the  given  values  of 
y  Bxe.  equidistant,  in  other  words  correspond  to 
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eqvidifferent  values  of  x,  the  calculos  of  differ- 
ences f^imiBhes  at  once  the  required  formuhi 
for  interpolation.  Taking  the  'first  ordinate  as 
ordinate  axes,  and  the  common  difference  of 
the  successive  ahscisase  as  unit,  we  have 


«(jr-l)  .  .  .  (x-n  +  2) 


n-l 


yo> 


1.2  .  .  .(n-l) 

where  y^  represents  the  first  ordinate,  corre- 
sponding to  x=0,  and  Ai^o*  ^Vo  ^^'  *  •  •  ^^ 
successive  differences  of  the  given  series 

yo.yi»ya. . . .  y-. 

The  «**  difference  A"yo  yanishes,  of  course, 
in  consequence  of  the  assumed  form  of  the 
fhnction  y. 

When  the  given  values  of  y  are  not  equi- 
distant, hut  correspond  to  the  values  a^, 
^  ...  On ,  of  X,  then  it  is  best  to  assume, 
instead  of  the  above,  the  equivalent  form 

y«Ai(x— fl2)(*— ^3)  •  •  •  {^— <^n) 
+  Aa(*9— «i)(jr— flg)  .  .  .  (ar— an)+    •  •  • 

+  An  (4P-ai)(jp-aa)  •  •  •  (J^-«n-i), 
which  is  readily  seen  to  be  of  the  (n  — l)'** 
degree.    Putting  «=a„„   and  calling  y^  the 
given  corresponding  value  of  y,  we  have  ob- 
viously the  general  formula 

A y 


Since  all  terms  except  the  m***,  which  does  not 
contain  (2— flmX  ^luiish. 

The  value  of  y,  therefore,  may  be  conve- 
nienUy  expressed  in  the  form 

m=.l      (flm-ai)   .       .   (am-«„)  ^'°* 

The  method  of  interpolation  by  differences 
was  first  employed  by  Briggs  in  the  calcula- 
tion of  logarithms ;  but  was  afterwards  treated 
in  a  more  general  way  by  Wallis,   Newton, 
Cotes,  Stirling,  and  others.     In  the  fifth  lemma 
of  the  third  book  of  the  Principia^  Newton  has 
given  a  solution  of  the  problem  of  determining 
the  curve  which  passes  through  the  extremi- 
ties of  any  number  of  ordinates.    By  modern 
writers  the  subject  is  usually  treated  as  a  branch 
of  the  calculus  of  finite  differences.    It  is  dis- 
cussed at  length  by  Laplace  in  vol.  ii.  of  the 
Mieani^  (Sleste,   and  also  in  the   Thiorie 
AnalyUque  df»  ProbabHiUa;  by  Lagrange,  in 
the  Journal  de  V&xle  Polyteehniquef  &c.    See 
also  the  'Treatise  on  Differences  and  Series* 
by  Sir  John  Herschel  in  the  Appendix  to  the 
l&glish  translation  of  Lacroix's  bifferential  and 
Integral  CaladuB,  or  voL  iii.  of  Lacroix's  large 
Treatise,  or  lastly  Boole's  useful  little  Treatise 
en  the  Calculus  of  Finite  Differences,    Amongst 
the  most  recent  researches  on  Interpolation,  we 
may  mention  those  of  TcheDiche^  Pitersbourg 
AciuLJBull,  16, 1869;  Hermite,  Comptes  Bendus 
t    zlviiL  1860,  and  Borehardt,  Abkand,  der 
K.  Akad.  der  WUsm.  eu  Berlin,  1860. 
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Xnterreynum  (Lat).  The  period  between 
the  death  of  one  king  and  the  accession  of 
another  under  the  Koman  monarchy,  which  is 
represented  as  elective ;  or  under  the  republic^ 
the  space  of  time  when  there  were  bv  some 
accident  no  curule  magistrates  who  could  hold 
the  public  assemblies  of  the  people  (comitia), 
and  during  which,  therefore,  an  interrex  was 
appointed.  There  can  be  legally  no  interreg' 
num  in  an  hereditary  monarchy  like  that  of 
England ;  hence  the  reign  of  Charles  II.  was 
always  computed  in  legal  language  as  com- 
mencing  at  the  execution  of  Charles  L 

Xnterrez  (Lat.).  A  person  appointed  to 
discharge  the  royal  functions  during  a  vacancy 
of  the  throne.  According  to  their  legendary 
history,  the  Komans  first  elected  an  interrex 
after  the  death  of  Komulus,  and  continued  the 
custom  while  the  monarchy  lasted.  The  manner 
of  their  election  was  said  to  be  this:  the  senate 
chose  ten  individuals  out  of  its  body,  each  of 
whom  discharged  the  Amction  of  royalty  for 
five  days  in  an  order  appointed  by  lot.  It 
has  been  supposed  that  these  ten  senators  were 
not  elected,  but  were  the  respective  seniors 
of  the  ten  decuries  into  which  the  original  body 
of  patricians  was  divided,  and  that  this  oflELce 
devolved  on  them  by  virtue  of  their  rank  ;^  but 
the  utter  uncertainty  of  this  and  other  subjects 
in  Koman  tradition  has  been  pointed  out  by  Sir 
G.  C.  Lewis,  Credibility  ofEanyBoman  History, 
An  interrex  was  also  appointed  sometimes  under 
the  republic  to  preside  over  elections  of  magis- 
trates, &c.  when  the  consuls  were  absent^  01 
their  election  declared  void  and  no  dictator  had 
been  created. 

XDterrofratoriefl  (Lat.  interrogo,  /  ques- 
tion). In  Law,  written  questions,  proposed  to 
witnesses  who  are  to  be  examined  out  of  court, 
under  authority  of  courts  where  such  examina- 
tion is  not  directed  to  be  taken  vivA  voce.  In 
equity  pleading,  interrogatories  may  be  served 
by  the  plaintiff  upon  the  defendant  to  be 
dealt  with  by  him  in  his  answer,  and  vice 
vers  A.  Under  the  Common  Law  Procedure 
Act  18«54,  parties  to  actions  at  common  law  had 
for  the  first  time  the  power  of  proposing  inter- 
rogatories. Some  alteration  in  these  respects 
will  be  made  under  the  Judicature  Act  1873. 

Xntarscendent  (Lat  inter,  and  scando,  1 
climb).  In  Algebra,  a  term  applied  by  Leibnitz 
to  quantities  when  the  exponents  of  their  powers 
are  irrationaL  Such  expressions  are  called 
interscendcntt  as  holding  a  mean  as  it  were 
between  algebraic  and  transcendental  quantities. 
Znterseetton  (Let.  intersectio,  from  seco,  / 
cut).  In  Geometry,  the  meeting  or  concourse 
of  lines  and  surfaces.  The  number  of  inter- 
sections of  a  plane  curve  with  a  right  line 
determines  the  order  of  that  curve,  and  hence 
it  follows  that,  in  seneral,  the  number  of  inter- 
sections of  two  plane  curves  is  equal  to  the 
product  of  their  orders.  The  order  of  a  surface 
IS  the  number  of  real  and  imaginary  intersee- 
tions  which  it  makes  with  a  right  line^  and  henee 
agrees  with  the  order  of  each  of  its  plane 
sections.    As  a  consequence,  the  number  of 
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points  in  which  three  suifacee  intersect  will  be 
equal  to  the  product  of  their  seyeral  orders. 
11l6  order  of  a  non-plane  curve  is  determined 
by  the  number  of  its  intersections  with  any 
plane,  whence  it  follows  that  the  order  of  the 
curve  in  which  two  surfaces  intersect  will  be 
equal  to  the  product  of  the  orders  of  the  inter- 
secting surfBices,  and  further  that  the  product 
of  the  orders  of  a  surface  and  a  non-plane 
curve  will  give  the  number  of  their  intersec- 
tions. It  is  on  these  principles  that  algebraic 
curves  and  surfiices  are  classified. 

Xntertiea  In  Architecture,  a  horizontal 
piece  of  timber  framed  between  two  points,  in 
order  to  tie  them  together ;  sometimes  this  is 
called  a  cross-braoe. 

Interval  (Lat  intervallum).  In  Militaiy 
language,  the  space  between  two  portions  of  a 
body  of  troops  in  line,  as  distinguished  from 
dUtance^  the  space  between  troops  in  column. 

IsTBBVAi^  In  Music,  the  imaginary  distance 
between  two  sounds  as  respects  their  acuteness 
and  gravity ;  thus,  for  instance,  the  imaginary 
distance  from  C  upwards  to  I)  is  called  the 
interval  of  a  tone ;  from  C  to  E  the  interval  of 
ft  major  third ;  frt)m  C  to  G  the  interval  of  a 
fifth,  and  so  on. 

XnterventlOB  (Lat  interventio,  a  coming 
heUoeen).  In  Politics,  the  interposition  of  one 
state  in  the  domestic  afihirs  of  another.  The 
light  of  armed  intervention  is  one  of  the  most 
eontested  portions  of  the  public  law  of  nations; 
as,  although  practised  frequently  enough  by 
the  more  powerful  with  reference  to  the  weak, 
it  had  never  been  regarded  otherwise  than  as 
ft  permitted  abuse  of  power  until  the  time  of 
the  congresses  of  Vienna,  Laybach,  &c.,  when 
it  was  publicly  reoogoised  by  the  leading 
cabinets  of  Europe.  The  principle  on  which 
this  supposed  right  was  rested  was  indeed 
that  of  self-defence,  in  suppressing  principles 
and  practices  by  the  prevalence  of  which  the 
internal  peace  of  the  intervening  state  was 
threatened.  Such  was  the  ground  on  which 
France  asserted  her  right  to  intervene  by  arms 
in  the  political  affidrs  of  Spain  in  1S21,  which 
led  to  much  discussion,  and  to  the  strong 
reprobation  of  the  alleged  right  on  the  part  5 
British  statesmen.  The  histoiy  of  Italy  ixom 
1821  to  1849  afforded  little  else  than  a  series 
of  such  interventiofUf  chiefly  on  the  part  of 
Austria,  to  prevent  the  spread  of  liberal  poll- 
tics  in  portions  of  the  peninsula  not  under 
her  government.  The  intervention  of  the 
allied  powers  between  Greece  and  Turkey  in 
1827  was  based  on  motives  of  humanity.  But 
ihe  most  remarkable  instance  of  recent  time 
was  that  of  Russia,  between  the  government  of 
Austria  and  Hungary,  in  1849 ;  for  which  little 
or  no  reason  could  be  assigned  except  the 
possible  danger  of  an  insurrection  in  Iceland 
following  the  achierement  of  Hungarian  inde- 
pendence. Gknerally  speaking,  it  may  be  said 
that  inierventums  oii  the  ground  of  appre- 
hended neces8it7  wiU  never  cease ;  but  that 
all  endeavours  to  eveet  them  into  a  branch  of 
international  law  or  osage  are  fritile. 
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Xntestaoy  (Lat  intestatus,  that  has  made 
no  wUT),  In  Law,  the  condition  of  a  party 
who  dies  without  having  made  a  wilL  Freehold 
lands  and  tenements  in  which  he  has  an  estate 
of  inheritance  descend  to  his  heir,  subject  to 
such  charges  as  affect  real  estate;  copyhold 
lands  of  inheritance  to  the  heir,  by  the  custom 
of  the  manor;  chattels  must  be  distributed 
(subject  to  debts)  by  the  party  who  takes  out 
letters  of  administration  to  the  estate  and 
effects  of  the  deceased,  according  to  the  pro- 
visions of  the  Statute  of  Distributions. 

Intaattnalia,  Xntestiiua  'Worms  (Lat. 
intestinus,  internal).  The  name  by  which 
linnseus  and  Cuvier  have  designated  the  class 
of  animals  which  infest  the  interior  of  other 
animal  bodies,  and  which  indicates  their  most 
common  locality,  viz.  the  intestinal  tube. 

The  knowledge  of  the  intestinal  worms,  as  a 
distinct  class  of  invertebrate  animals,  is  of  a 
very  late  date.  In  the  twelfth  edition  of  the 
Svetema  Naturae  1787-8,  only  eleven  species 
of  true  Entozoa  are  enumerated,  and  of  these 
only  six  are  placed  among  the  InteeUna — 
Gordive  medinenaie^  Jecaris  vermicularis,  JM' 
carts  lumbricoides,  Fasciola  hepattcOy  Fas.  tn- 
iestinalis,  and  Fas.  barbaia;  the  remaining 
snecies,  vie.  Bydra  hydatuioj  Taenia  SoUum, 
Teen,  vtUgaris^  Tan,  lata^  and  Tan,  easdna,  are 
ranged  with  the  Zoophyta.  Blodi's  Treatise 
on  the  Generation  of  Intestinal  Worms,  and 
the  succeeding  work  of  Gt>ze,  entitled  Versuch 
einer  Naturgeschichte  der  JSinaetoeidewurmer 
Thierischer  Korver,  1782,  added  largely  to  the 
number  of  the  aescribed  species,  and  led  to  the 
foundation  of  some  accurately  defined  groups, 
and  to  better  ideas  of  classification.  The 
first  clear  definition  of  the  intestinal  worms 
as  a  class,  and  their  distribution  into  a  sys- 
tem of  orders  and  generas,  are  contained  in 
the  great  work  by  Kudolphi,  entitled  Ento- 
goorum  seu  Vermium  Intestinalium  Historia 
NatwraUs,  8vo.  1808-10.  In  this  work,  Ku- 
dolphi, after  dividing  the  great  class  Vermes 
of  linnsBus  into  four  dames,  viz.  MoUusca, 
GymnodeUif  Fintozoa,  and  Phytozoa,  charac- 
terises the  third  daas  as  follows:  'Entosoa 
ergo  dassem,  aut  si  mavis  ordinem,  sistunt 
peculiarem  continentem,  aliis  in  animaiibus 
obvia,  oculis  nudis  conspicua^  nervis  carentia, 
partihus  intemis  dissimiUbus  instruota*  Of 
the  class  of  animals  thus  ^naractezised,  Ba- 
dolphi  enumerates,  in  a  subsequent  work, 
Synopsis  Entozoorum,  1819,  upwaxds  of  1,100 
species.  At  the  present  time,  nearly  double 
l£at  number  of  Entozoa  are  known. 

Budolphi  distributes  the  intestinat  wotms 
into  five  orders,  which  are  eharacterised  as 
follows : — 

Order  I.  Nemataidea  (Bound-worms).— Char.: 
Body  elongated,  rounded,  elastic ;  an  intes- 
tinal canal,  with  a  separate  mouth  and  vent; 
sexes  distinct 
Order  II.  Aeanthoeqpheda  (Hooked-worms). — 
Char. :  Body  roundish,  utricular,  dastic ; 
head  witha  retaustile  probosds,  aimed  with 
hooks  or  reeorvedapiiiM;  MMif  distioet. 


rSTESTINAUA 


(Mer  m.  lytjiutloda  (Flnke-Tonns).— Char. :  |  Tin  u-r 
Bodj  safe,  mnnded.  or  flatl«n»ii:  mctorial  f>T  w 
porw;  m^  and  female  organs  in  tbe  same  i>f  .'^t 
indiTiduaL  |      I'hi 

(Mm  IV.    Caloidta   (Tape-wonnB).— Char, :    f.iinjli 


ich  Prof.  Owen  has  proposed  the  name 
.BELUiNTBA  [scc  that  word]. 
i    group    Carier   subdivides    into   thm 
irdera  ;  the  first  corresponding  to 


or  articulated ;  head  either  simplj  labiate^, 
OFpTOrided  irith  pits(i(ifArui),  orsactonous; 
DiifieM,  either  two  or  four  in  number ;  male 
and  female  organs  in  the  same  indiridual. 
Older  V.  <^siica  (HTdatids).— Char. :  Body 
flatteoed  or  rounded,  continued  postariorlj 
into  a  cjit,  vhich  is  sometimes  common  to 
taanj  indiTiduahi ;  head  proTidad  with  two 
or  tma  pita,  or  with  four  Backers,  and  with  a 
drele  of  hookleta,  or  with  four  luiarmed  or 
nueinAled  t^DtacIes;  semal  organs  hitherto 


The  Entozoa  which  are  inclnded  in  the  last 
£>nr  otdecB  of  Sudolphi  huTS  no  distinct  in- 
tustJaal  canal;  and  Cuvier  considered  the  pre- 
dsnea  of  this  stractore  in  the  Nematoidta  of 
Bodolphi  of  snlSdent  importance  to  form  the 
character  of  a  primary  group,  e4>iiTalent  to  all 
the  remaining  orden  combined;  and  he  ob- 
■errea  that  the  orders  thos  dist-nguished  might 
form  two  classes. 

The  Sist  order  Curjer  terms  Catitairft ; 
and  he  EDcIndea  in  it  not  only  the  Nematoid 
£ntoH>a,  bat  also  the  genus  PenlatliMia  of 
Budolphi,  and  the  Epizoa,  or  Vtrt  rigiduUt 
of  I^mank. 

The  organiBaliou  of  the  PenCatiomala,  which 
irere  defined,  prior  to  Budolphi,  by  Froelich, 
under  the  name  of  lAngtuiiua,  entitles  them 
to  tsnk  with  the  highest  organised  Entozoa 
{Zoological  Trvu.  toL  i.  p.  381,  pi.  41);  bM, 
with  respect  to  the  Epizoa,  or  the  eitemal 
X«mKaii  pansitM  of  fishee,  ijthongh  they  agree 
with  the  Xesuaoidta  and  all  other  Entozoa  in 

the  absence  of  distinct  respiratory  organs,  yet 

the   Qliat«d   natatory  extremities   which  they 

poNwn  in  the  young  state,  and  the  external 

omian  a^lpendsges  of  the  adult,  are  characters 

which  laiae  them  above  the  Entozoa,  and  indi- 
cate thrir  intimate  relations  with  the 

BtODoiu  Crustaceans,  

Profcsaor  Owen  has,  therefore,  combined  the   OrJcr  3.  Syngamoidta. — Ex.:  ^fngamu*  tra- 

SeaaMdta    of  Sudolphi    with    the    genera  ■  -  -  ■ ' 

Linguatula,  PotoctpAatui,  and  Sffnyanau,  &c, 

whidi,  under  the  habit  of  Cestoid  or  Trematode 

worms,  mask  a  higher  grade  of  organisation, 

to  forTn  a  class  imder  the  name  of  CaUlmintAa. 

This  class  already  nnhraces  the  types  of  three 

different  orders,  of  which  one  is  formed  by  the 

2/amilouUa  of  Budolphi ;   and  a  second  has 

been  established  by  Ciesing,  for  the  Linauatula, 

and  other  congeneric  species  under  the  name 

of  AcantkotAaa.    The  remarkable  organisation 

of  the  genus  ^n^<»niM,asdesaribfldbvSiebald, 

deariy  indicates  the  type  of  a  third  order  of 

CaucLimrrm  [see  that  word}. 
The  fou  orders  of  inteatinal  worms  which 

Iiaia  sa  distinct  intestine,  but  in  which  the  phala.  which  hare 

digMtire  ftmetioQiteMtied  ouinblindoanali,     '     ' 

excantad  in  the  pareDChymatons  substance  of 

the  liody,  Cnrier  comUnea  iDto  a  group,  which 
2Se 


to  tli'i  Cettoidea  and  Cgatica  combined;  with 
1  111-  1  xception  of  the  genas  Liaala  of  Bloch,  ol 
wtiii'li  CuTier  makes  a  fourth  order,  tvBtrict- 
iiij  t.)  it  the  application  of  Budolphi' a  tana 
C,.''>.>idra.  To  this  distinction  it  must  bo  ob- 
Jrci'd  that  the  paasage  &om  the  Tania  to  the 
Lintila  is  rendered  very  grsdnal  by  the  tn/xe 
of  bulhria  and  of  generative  organs,  which 
m^ikc  their  appearance  in  the  higher  organised 
LigvliB  which  infest  the  inteatmes  of  certain 
aquatic  birds,  and  respecting  which  Budolphi 
hazarded  the  hypothesis,  viz.  that  these  apeaes 
•xri  nctually  the  more  aimple  Ligvia  of  fishes, 
■l.'vil.iped  into  a  higher  grade  of  organisation 
by  tirmeof  the  warmth  and  abundant  nutriment 
u-lii^li  they  enjoy  iu  the  intestines  of  the  birds 
tlijit  liaTD  swallowed  the  fishes  so  infested. 
Such  migrations  have  since  been  eiperiment- 
ully  proved  in  regard  to  many  Intatinalia ; 
ii'ppciBlty  in  reference  to  the  Cystica,  Rud., 
n-hirh  become  OetCoidra  when  introdoced  into 
iilher  animals,  as,  e.g.,  &om  the  flesh  of  prey 
Into  Che  gut  of  the  devourer.  The  Cyttiea  are, 
in  fiii't,  incompletely  developed  Ctttoidea. 

Thus  the  intestinal  worms,  as  at  present 
known,  form  two  classes,  each  diviaibla  into 
111  roe  orders. 

Claas  I.  CiKLiiJiiHTEa. 
Onl<rl.  Nanaioidta. — Ex.:  FHanamtiiinenni, 
Fil.  oculi,  Fil.  bronchiaiia,  Jtcarit  iumirt- 
[  nidia,  Ak.  vermicuiaru,  J^Aoeephalut 
tliepar.  Spiropitra  hmmnit,  Strmgvlas 
ffigat,  Strang,  tpmigtr:  the  TVuXina 
/piralit  is  a  larral  Nemaloid,  which  ac- 
ijUires  full;  developed  sexual  organs  whan 
received  into  the  intestinal  caiul,  whence 
progeny   migrate   to     ' 


Claas  JL  SnorauairTsa. 

Order  1.  Acanthoeephala.—'Ex.:   EMnerkgn^ 

(itAn  i.  lyematoda. — Ex. :  Dutamali^atietati, 
Potyitema  pivmieola,  Flanaria. 

Order  3.  TanioidBi.—'Bx.:  Bothriocepluim 
latv*,  2«RW  SoUtm :  the  Cyttietntu  ed- 
lulola  and  Eckmoooecna  hommii  are  larval 

Tho  examples  quoted  are  spedes  whish  jn- 

ftist;  man.  With  the  exception  of  Plmaria  and 

allied    TurhrUarux,    Bhr.,    and  of    the   orders 

itkotkeca,    Byngamoidea,    and    Aeantltoef- 

' '  h  have  no  repreaentativea  among 

internal  parasites.     For  the  parts 

Ektoiol 


INTESTINE 

Xntestino  (Lat.  intestinus,  internal).  The 
convoluted  membranous  and  muscular  tube  ex- 
tending from  the  pylorus  to  the  anus.  It  is 
distinguished,  in  the  human  subject,  into  small 
and  large  intestines :  the  former  including  the 
dttodenunif  the  jejunum^  and  the  il^^im ;  the 
latter  the  cacuMf  colony  and  rectum.  The  small 
intestines  have  internal  membranous  folds, 
called  valvula  connivenics ;  the  large  have 
three  parallel  muscular  bands  upon  their  surface. 
The  intestines  admit  of  separation  into  three 
<x>ats :  the  external,  membranous  or  peritonseal ; 
the  middle  coat,  muscular ;  and  the  inner  one, 
villous.  They  are  attached  to  the  body  by  the 
TOCsentery.  The  structure  of  the  intestinal 
•canal  in  different  animals  is  adapted  to  its  re- 
quired functions,  dependent  upon  the  nature 
of  their  food  and  other  circumstances.  Of  these 
peculiarities  the  principal  are  adverted  to  under 
the  titles  of  the  animals  in  which  they  occur. 

Zntonatton  (Lat.  in,  and  tonus,  a  tone).  In 
Music,  the  act  of  sounding,  with  the  voice  or  an 
instrument,  the  consecutive  notes  of  the  scale, 
■or  in  any  other  given  intervals.  To  do  this 
correctly  is  the  first  qualification  of  a  good 
singer.  It  is  scarcely  practicable  without  the 
assistance  of  a  good  ear,  as  well  as  a  refer- 
•enoe  to  some  common  idea,  such  as  the  key  or 
mode  wherein  a  piece  is  written.  From  the  word 
ione,  sometimes  used  in  a  sense  almost  identical 
with  that  of  kei/j  the  word  has  its  origin. 

Zntrados  (Fr.).  The  lower  line  of  an  arch ; 
the  outer  or  upper  line  being  known  by  the  name 
of  the  extrados.     [Abch.] 

XntraasitlTe  (Lat.  intransitivus,  from  in, 
neg.,  and  transeo,  I  pass  over).  In  Grammar, 
a  word  used  to  denote  verbs  expressive  of 
actions  of  which  the  effects  do  not  pass  over 
to  an  object,  as  /  walk^  I  sleep. 

Zntrenclunent.  In  Fortification,  a  general 
t^rm,  denoting  a  ditch  or  trench  with  a  parapet, 
for  purposes  of  defence. 

iDtrlnslcBqiiatloii  (Lat.  intrinsecus,  tDith- 
in).  The  name  proposed  by  Dr.  Whewell  in  the 
Cambridge  Phil.  Trans,  vol.  viii.  for  the  equation 
which  expresses  the  relation  that  exists  between 
the  length  s  of  the  arc  of  a  curve,  and  the  angle 
<p  through  which  the  tangent  turns  as  its  point 
of  contact  describes  that  arc.  Thus  if  we 
suppose  f(*p)  to  vanish  with  its  argument  ^, 
then  the  intrinsic  equation  of  a  curve  will  have 
the  form  S'=f{<p).     This  granted, 

will  obviously  be  the  expreesion  for  the  radius 
of  curvature,  and  the  intrinsic  equation  of  its 
evolute  will  be  «i=/'(<^)-/'(0).  [Evoltttb.] 
The  rectangular  Cartesian  equation  of  the  curve 
is  easily  cfeduced  trom  its  intrinsic  one.  If 
both  equations  be  referred  to  the  same  oriein, 
und  the  initial  tangent  be  taken  as  abscissa 
axis,  we  have 


mid 


dx'^dscoB4>^f{^)coB^d^ 
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INUNDATION 

whence,  by  integration,  wo  obtain  two  eqnatiozii 
of  the  form 

*=F(4>,a)andy  =  F(<^,^), 

from  which  by  eliminating  ^,  the  required 
equation,  involving  two  arbitrary  constants  a 
and  6,  results. 

The  intrinsic  equation  of  a  curve  mav  be 
advantageously  employed  in  many  enquiries, 
amongst  which  may  be  mentioned  those  rela- 
tive to  the  successive  involutes  of  a  plane  jcurre. 
[Ikvoltjte.] 

Xntrolt  (Lat.  introitus,  entry).  In  Eccle- 
siastical Antiquities,  the  verses  chanted  or  re- 
peated at  the  first  entering  of  the  congregation 
into  the  church  ;  a  custom  as  old  as  the  fourth 
century :  called  ingressa  in  the  Ambrosian 
Eitual.     (Palmer,  Origines  Liturgica^  ii.  19.) 

Zntrorse  (Lat.  introrsum,  inwards).  In 
Botany,  a  term  used  in  describing  the  direction 
of  bodies  to  denote  their  being  turned  towards 
the  axis  to  which  they  appertain ;  thus,  in  most 
plants  the  anthers  are  introrse,  being  turned 
towards  the  style. 

Xntruslon  (Lat.  intrudo,  /  thrust  upon). 
In  Law,  a  species  of  injury  to  freehold  property. 
It  arises  when  a  stranger  intrudes  between  the 
death  of  tenant  for  life  or  years  and  the  entry 
of  the  heir  of  a  remainder-man  or  reversioner 
expectant  on  the  estate  for  life  or  years,  who 
had  died  previous  to  the  decease  of  such  tenant 
for  life  or  years.  Writ  of  entry  on  intrusion 
was  a  special  remedy  for  this  injury,  which 
having  become  obsolete  was  ultimately  abo- 
lished  by  stat  3  &  4  Wm.  IV.  c.  27. 

XntaitioB  (Lat»  intueor,  /  look  into).  In 
Philosophy,  any  act  of  the  mind  by  which  a 
truth  is  immediately  perceived,  and  as  it  were 
beheldf  without  any  previous  process  of  analysis 
or  ratiocination.  Such,  according  to  Eant,  are 
the  fundamental  propositions  of  geometry; 
as  tliat  'two  straight  lines  cannot  inclose  a 
space,'  &c. 

Zntas-sasoeptioB  (Lat.  intus,  within,  and 
susceptio,  A  receiving).  In  Anatomy,  a  term 
applied  to  the  folding  or  passing  of  one  portion 
of  the  intestinal  canal  into  another. 

Xnnla  (Lat.).  The  Elecampane,  long  culti- 
vated  in  herb-gardens,  is  the  /.  Helenium  of 
botanists.  It  is  a  tall  perennial  herb,  with 
large  yellow  composite  flower-heads.  Its  root 
has  an  aromatic  camphor-like  taste,  due  to  the 
presence  of  hdenin^  and  contains  also  a  quantity 
of  starchy  matter  called  intdin.  Elecampane 
was  at  one  time  much  used  as  an  aromatic 
tonic  and  stimulant. 

Xnnlln.  An  amylaceous  substance  contained 
in  elecampane  root  It  differs  from  common 
starch  in  being  rendered  brown,  instead  of 
blue,  by  iodine.  ' 

Znnndation  (Lat.  inundatio,  from  unda,  a 
wave).  In  Agriculture,  lands  which  are  over- 
flowed by  water  from  natural  causes  uncon- 
trolled by  art,  are  said  to  be  inundated :  when 
in  consequence  of  the  exercise  of  art  and  skill, 
the  result  is  termed  irriaation, 

iKumDATioN.    In  Military  Engineerings  the 


INVALIDS 

flooding  a  portion  of  country  with  a  Tiew  to  its 
defence,  by  rendering  it  impanable  for  an 
enemy.  This  is  an  important  element  in  the 
defence  of  fortresses. 

XnTttllds  (Lat.  invalidns,  weak).  Those 
soldiers  or  sailors  who,  either  on  account  of 
wonnds  or  length  of  service,  are  admitted 
into  hospitals,  and  there  maintained  at  the 
public  expense.  The  practice  of  making  pro- 
vision for  soldiers  worn  ont  or  disabled  in  the 
publie  service  dates  from  high  antiquity,  and 
the  Teterans  of  the  Boman  legions  were  often 
rewarded  with  erants  of  land.  But  such  re- 
wards emanated  more  from  individual  power 
or  &TOur  than  from  any  general  or  established 
principles  of  benevolence.  In  modem  times 
all  civilised  countries  have  recognised  the  duty  of 
providing  for  invalids ;  and  magnificent  institu- 
tions, such  as  the  Greenwich  and  Chelsea  hospi- 
tals in  England,  and  in  France  theH6telde8  In- 
valides,  have  been  or  are  kept  up  for  this  purpose. 
Znvaiimbto  VImm.  ^Rotation.] 
Xnwaiiniit.  Any  ftmction  of  the  coefficients 
of  a  system  of  quantics  is  said  to  be  an  invariant 
of  that  qrstem  when  it  is  equal,  to  a  factor  prh^ 
to  the  function  derived  in  a  similar  manner 
from  the  linearly  transformed  system  of  quan- 
tics. [CovAmuMT  and  Concoiotant.]  The  fac- 
tor refezred  to  is  always  a  power  of  the  modulus 
of  transformation,  and  may  be  supposed  equal 
to  unity,  in  whidi  case  the  tran^ormation  is 
said  to  be  nnimodular.  [Linear  Tbansforxa- 
TiON.j  Thus  the  resultant  of  a  system  of 
equations  is  an  invariant  of  that  system,  as  may 
be  seen  k  priori,  inasmtich  as  the  said  resultant 
equated  to  zero  expresses  the  condition  that 
the  equations  should  be  satisfied  by  a  certain 
set  of  values  of  the  variables,  and  this  property 
is  obviously  unaffected  by  linear  transformation. 
Again,  the  ditcriminant  of  a  quantic  is  neces- 
sarily an  invariant,  by  the  very  nature  of  its 
formation.  [BiscRiMiifA^rT.]  Of  the  many 
invariants  of  a  quantic,  a  certain  number  are 
said  to  be  independent',  all  others  beins  ex- 
pressible as  rational  integral  functions  of  tnem. 
Thus,  the  binaiy  quartic  (ao,  fli,  a,,  a,,  a^x,y)\ 
as  Sylvester  and  Cayley  have  shown  {PkU, 
Mag.  April  1853,  and  1^1.  Trans,  1856),  has 
the  two  independent  invariants 

I — «o<'4 — *^i^8  +  8«a* 
J  -  a^a^a^  +  2a^a^a^ — a^fl^—  a^a^— a^\ 

respectively  called,  for  manifest  reasons,  the 
quadrinvariant  and  cubinvariant  of  the  binary 
quartic  All  other  invariants  of  binary  quartics 
can  be  expressed  as  rational  ftmctions  of  I  and 
J ;  for  instance,  the  difcriminant,  which  is  a 
sextinvariant,  has  the  value  P-27J'.  The 
sum  of  ih»  suffixes  of  each  term  of  either  of 
'  the  above  invariants  is  visibly  constant  This 
is  a  general  property  in  virtue  of  which,  and  of 
certain  differential  equations  which  evety  in- 
variant ntisfies,  any  such  function  may  easily 
be  written  down.  The  differential  equations 
hers  refezred  to  arise  from  the  property  which 
invariants,  in  common  with  covariants  and 
Ihe  qnantie  itself,  possess  of  giving  the  same 
ToL.  n.  241 


INVARIANTIVE  OPERATION 

results  on  applying  the  operatioos  y  =- ,  x-rt  tiJ* 

dx     ay 

they  do  under  the  application  of  the  operations 
symbolised  respectively  by 

[CovARXAiTT.]  In  the  case  of  invariants  the 
two  former,  and  hence  the  two  hitter,  results 
are  manifestly  zero.  In  his  later  researches,  in 
fact,  Prof.  Cayley  has  defined  an  invariant  as 
any  function  which  is  reduced  to  zero  by  each 
of  the  operations  which,  in  the  case  of  the 
original  quantic,  are  tantamount  to 

d      d  » 

For  further  information  on  this  veiy  important 
subject,  the  researches  of  Cavley,  Sylvester  and 
others  in  the  modem  mathematical  journals 
must  be  consulted ;  as  an  introduction  to 
the  subject^  the  Lessons  on  the  Higher  Algebra 
by  Dr.  Salmon  will  be  found  very  usefuL  It 
mav  be  here  added  that  in  geometrical  appli- 
cations, invariants  equated  to  zero  generally 
express  the  conditions  under  which  a  curve  oif 
surface  will  possess  some  permanent  singularity, 
unaffected  by  the  choice  of  axes,  such  as  a 
double  point^  a  conical  point,  and  so  forth. 
For  instai\ce,  the  discrminant 

e,  d,c 

of  the  ternary  quadric  (a,  A,  <?,  d,  «,/,3f«,y,  JsY, 
when  equated  to  zero,  expresses  the  condition 
that  the  conic  represented  by  the  latter  breaks 
up  into  two  right  lines. 

XnwAiiantiTe  OpeimtioB.  An  operation 
performed  on  a  system  of  quantics,  the  result 
of  which,  after  linear  transformation  of  the 
variables  which  it  may  contain,  is  equal,  to  a 
factor  pris,  to  the  result  of  the  application 
of  the  same  operation  to  the  similarly  trans- 
formed system.  Thus  it  car  be  shown  that  the 
operations 

d     ±      d_  ^    ^ 
5i*  dy    dt  ' 

are  contragredient  to  «,  y,  ^  . . .  that  is  to  say, 
if  the  latter  are  replaced  by  linear  functions 
of  themselves,  the  former  must  be  replaced  bj 
the  opposite  or  reciprocal  linear  ftinetions  ot 
themselves;  whence  it  follows  that  if 

Fan.  C  .  .) 

be  any  contravariant  of  a  quantic, 

jff  d      d      d  \ 

^\JF  dy'  T,'") 

will  be  an  invaziantive  operation-symbol,  an^ 
according  to  the  order  of  the  contravamn^ 
the  result  of  operating  upon  the  qnantie  with 


EfVASION 

Uie  mnbol  under  coouderotion  will  jield  a  I 
.  „-  jji  inTarUnt.     [CoTamuit  ;  CoK- 

;    IlTilUiHI.]  I 

1  (Lttt.  invado,  I  mitr).  The  | 
bostilo  HdTance  of  an  Bxmj  into  an  enetnj'a 
oounlrj'. 

iDTentlaa  (Lul-  iaTentio,  &oin  inTecio,  to 
find).  In  the  Fine  Arts,  the  choice  and  pro- 
duction of  anoh  objects  as  nre  proper  to  enter 
into  the  compOBition  of  a  work  nf  net.  'StrictJy 
■peaking,'  sajs  Sir  Joshua  Kejnolds,  '  inTentioo 
is  little  more  than  a  neir  combination  of  those 
imsgee  which  have  been  previously  ^tiered  ^ 
•nd  deposiled  in  the  memoir :  notiing  citii 
come  of  nothing  :  he  who  has  laid  up  no  mate-  i 
rials  can  produce  no  combinations.'  | 

lDT«Dtt0D  Of  tlia  OroBB.  A  featinl , 
celebrjted,  Maj  3,  in  the  Roman  Catholic 
chnrch.  in  honour  of  the  finding  of  That  vbb 
■aid  to  be  the  true  Cross.  The  search  vas 
iiutituted  by  order  of  Helena,  mother  of  the 
emperor  Conetantine,  A.D.  316  ;  and  the  cross, 
uA>rding  to  St.  Cyril,  was  found  among  the 
ruins  of  Mount  Calvary.  1 

l&Tentiirj.  A  catalogue  of  movable 
goods,  as  of  furniture,  or  the  like. 

InTflrse  ronotlOBa.  The  results  of  llie 
perfonnBUCa  upon  the  same  subjects  of  Ihtuub 
OtvaiTiOKs. 

mvam  XatHaa  of  nnxlons.  The 
nathod  of  finding  ihefiaentt  of  given  flniional 
cnresstoUB.  It  is  tlie  same  with  the  integral 
cafcnlus. 

InTfirse  SCetlMid  of  TanjienM.  The 
mctliod  of  finiliug  the  curve  whose  taugents  are 
lines  drawn  according  to  some  given  law.    The 

gents  to  a  given 
differential  calculut, 
which  lias  given  tangenla  requires  the  aid  of 
the  integral  calculus.  The  two  raBlhods,  there- 
fore, are  iiiverte  to  one  another,  A  simple 
example  of  aprolilem  of  this  nature  is  to  find  the 
curve  upon  whoso  tangents  two  tlied  right  lines 
intercept  equal  segments  ;  for  instance,  the  onrve 
to  which  a  ladder  reared  against  a  vertical  wall 
is  always  tangential.  The  determination  of  the 
eaostic  by  reflcctiun  or  refraction  from  a  given 
curve  is  also  cffectrj  by  this  method. 

Xoverse  OperaUaoa.  In  Mathematics, 
two  operations  are  s^iid  to  be  inverse  one  of  the 
other,  when  their  successive  performance  on 
nny  subject  leaves  the  latter  unchanged ;  in 
Other  words,  when  the  one  destroys  theeffbctof 
the  other.  Addition  and  subtniction,  multi- 
pUtftion  and  division,  involution  and  erolntion, 
integration  and  differentiation,  are,  severally, 
examples  of  inverse  operations.  If  ^  denote 
any  operation  whatever,  the  symbol  for  the 
inverse  operation  would  be  f~',  and  the  two 
would  bo  so  related  that  4  [(>-'(iJl».j. 

In*ei«a  Proportion.  In  Arithmetic  and 
Algebra,  two  quantities  are  said  to  be  inverwlj 
proportional  to  two  other»  with  which  they  are 
reipectivel;  associated  vhen  the  Bat  is  to  the 
Becond  as  the  associate  of  the  second  is  to  that 
of  the  first.  Thoi  A  and  B  are  invenely 
pK^Kutional  to  a  and  b  when 


INVEBSION 

A:B  =  4:aorA:B  =  ^;J; 

thill  is  to  say,  when  the  ratio  of  A  to  Bia  the 
reciprocal  of  that  of  a  to  A,  or,  otherwise  ei 
{irfssed,  is  equal  to  the  ratio  of  the  reciprocals 
of  ii  Hud  /'. 

Xnwersloa  (Lat  invsrsio).  In  Oeometcy, 
n  peeuliur  method  of  transformation.  Two 
piiinta,  ;!p',  are  said  to  bo  inverse  to  each  other, 
rtlnlive  lu  a  fixed  point  (origin)  A,  and  a  given 
/uii(fn/«™(n/ quadnc  curve  or  surface  (F),  when 
they  coT]>ititute  a  pair  of  conjugate  points  with 
respect  to  the  latter,  that  is  to  say  when  the 
polar  of  one  pa«seg  through  the  other,  and  when 
they  are  likewise  collinear  with  A.  Two  curves, 
or  surfaces,  are  said  to  be  inverse  to  each  other, 
ivheu  every  point  of  the  one  has  its  inverse  on 
the  other. 

Ordinarily,  the  fundamental  curve  (or  sor- 
f^ii'i')  IV)  in  a  circle  (or  sphere]  whose  centre 
coincides  with  the  ocigin  A.  In  tliis  case  the 
dislnncra  of  inverse  points  from  the  origin  are 
connectedbythe  very  simple  relation  A  Ji.Ap' 
=  **,  where  A  is  the  raoius  of  the  cirefc  (or 
Kpkere)  of  inversion  (Fj.  Hence,  metrical  pro- 
perties may  be  transformed  by  the  simple 
formula 


verse  of  a  right  line  (or  jdane)  is  a  circle  (or 
sphere)  through  the  origin,  and  vice  versi; 
and  further,  (bat  the  inverse  of  every  circle  (or 
sphere)  which  does  not  pass  through  the  origin 
is  itself  a  circle  (or  sphere).  Moreover,  if  any 
two  curves  whatever  intersect  at  a  point  p, 

inverse  point  j/  in  such  a  manner  that  tho 
angles  formed  at  p  and  p'  will  be  equal  to  ona 
another. 

A  plane  figure  and  its  stereographie  pro- 
jection, as  is  well  known,  possess  the  pro- 
perty just  mentionBd.  [pBoracnon,]  They 
constitute,  in  fact,  a  pair  of  inverse  flgnres. 
Hipparchus,  therefore,  may  be  ^aid  to  hare 
first  employed  inversion.  As  a  geometrical 
Tttfthod,  however,  inversion  is  of  recent  date. 
Steiner,  in  his  Geomttriacht  Getlatier,  and 
Magnus  in  Ci«l]e's  Joiotiat,  vol.  viii.,  studied 
in  1832  a  method  of  transformation  of  which 
inversion  is  a  particular  case.  Fliicker,  in 
1S34  (Crelle's  Journal,  vol  xi.),  established  its 
dtteriptive  propeitie*;  and  Bellavilns,  in  1838, 
developed itsmdlncol properties  in  theJUnnoirs 
of  the  Lanihardo-  Vmttian  Academy.  In  Eng- 
land the  method  was  first  published  (as  new) 
byllr.Stnbbs  in  &e  PhUaaophica! Magaxine  tar 
1843.  Prof.  W.  Thompson  applied  it  in  1845, 
in  hia' Theory  of  Electrical  Images'  {CamMdffe 
and  DiMin  Malhematical  Journal),  and  was 
followed  by  Lionville,  who  published  an  elabo- 
ntte  memoir  on  the  subject  in  his  Journal  da 
llathiniaii^vea  for  1847.  The  method  of  in- 
version which  has  been  universally  employed 
tig  the  last  t<n  years  may  be  appropriately 


INVERSION 

tarmed  cyclical  (or  spherical),  and  the  more 
general  method  above  defined  may  be  distin- 
gnished  as  quadric  inversion.  (Proc.  of  Royal 
Society,  March  1865.)  There  are  still  more 
general  methods  of  inversion  in  which  the  fun- 
damental quadric  is  replaced  by  a  curve  (or 
surface)  of  any  order  whatever ;  but  these  have 
been  little  studied. 

IirvBBSioN.  In  Music,  the  interchange  of 
place  between  two  notes  of  an  interval ;  that 
18,  placing  the  lower  note  an  octave  higher,  or 
the  higher  note  an  octave  lower. 

hrristfaov.  In  Rhetoric  and  Philology,  the 
transposition  of  words  out  of  their  natural 
order.  Every  language  has  a  customary  ar- 
rangement of  its  own  to  regulate  the  order  of 
succession  in  which  words  forming  part  of  the 
same  sentence,  member,  or  proposition  follow 
each  other.  On  the  other  hand,  there  is  un- 
doubtedly a  natural  or  philosophical  order  of 
words  following  each  other  in  the  same  ana- 
lytical succession  in  which  ideas  present  them- 
selves to  the  mind,  varied  occasionally  by  that 
produced  by  the  succession  of  sentiments  or 
emotions;  and  as  in  every  language  many 
customary  phrases,  if  not  the  general  arrange- 
ment of  the  words,  are  contrary  to  this  primi- 
tive order,  every  language  has  customary  in- 
versions of  its  own.  Deviations  from  the 
customary  order  of  words  are  more  commonly 
called  trantpositUms  \  but  each  word  has,  of 
a)ur8e,  a  relative  and  somewhat  arbitrary  sig- 
nification. As  an  instance  of  ordinary  inver- 
sion, it  may  be  observed  that^  according  to  the 
metaphysical  or  analytical  order,  the  subject 
of  a  proposition  precedes  the  predicate,  being 
the  first  idea  which  presents  itself  to  the  mind. 
Thus,  in  the  construction  of  a  sentence  con- 
taining a  proposition  [Looic],  *  Solcn  is  wise,' 
or  'Alexander  reigns,'  we  habitually  follow 
the  order  of  nature.  But  when  a  substantive 
and  adjective  in  connection  form  part  of  a 
sentence,  i.  e.  a  subject  or  predicate,  or  a  part 
of  either,  the  substantive  is  that  which  seems 
naturally  to  present  itself  first  to  the  mind; 
whereas  in  most  modem  languages  it  follows 
the  adjective,  while  in  the  Greek  and  Latin  its 
ordinanr  although  not  its  necessary  place  was 
before  it:  *  Who  is  a  wise  man  V — '  Vir  bonus 
est  quis?'  'The  end  of  a  long  silence.' — 
'  Silentii  diutumi  finis.'  It  is  in  general  to  be 
observed,  that  modem  languages  admit  of  trans- 
position far  less  readily  than  the  ancient;  but 
there  are  considerable  differences  in  this  respect 
between  modem  languages  themselves.  German 
admits  much  latitude,  French  very  little.  In 
our  own  language  we  are  frequently  able  to 
vary  the  analytical  order  by  following  what 
may  be  termed  the  order  of  emotion,  where  a 
French  writer  could  not  do  so.  Thus  in  the 
poposition  '  Great  is  Diana  of  the  Ephesians,' 
It  would  be  impossible,  in  French,  to  give  the 
force  which  is  added  to  the  expression  by  the 
transposition  of  the  predicate  to  the  beginning 
witlunit  violating  the  habitual  rules  of  con- 
sfernelion.  A  similar  instance  of  inversion  is 
to  be  fimnd  in  the  Swedish  and  some  kindred 
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I  languages,  in  which  the  article  follows  instead 

'  of  preceding  the  noun. 

I  Xnvertebrata  (Lat.  in,  priv.,  vertebra,  a 
joint  of  the  backbone).     The  animals  which 

1  are  devoid  of  vertobrse,  or  of  an  internal  bony 
skeleton,  and  which  include  the  Molluscous, 

'  Ardculate,  and  Radiate  subldngdoms  of  Ani- 

I  malia,  in  Cuvier's  system.    Lamarck's  primary 

'  division  of  the  animal  kingdom  into  Vertehrata 
and  Invcrttbrata  corresponds  with  that  pro- 

'  posed  by  Aristotle  into  Enai?na  and  Anaima, 
It  is,  however,  subject  to  the  objection  which 

I  applies  to  most  of  the  Dichotomous  ^stems 

:  in  Zoology ;  namely,  that  the  two  members  of 
the  division  are  not  equivalent  to  each  other. 

I  The  Invertebrata,  for  example,  contain  three 
if  not  four  primary  divisions  of  the  animal 
kingdom,  each  of  which  is  equivalent  to  the 
Vertelyrata, 

Inverted  Arolia  In  Architecture,  one 
wherein  the  lowest  stone,  or  brick,  is  the 
keystone.  It  is 
used  in  foundations, 
to  distribute  the 
weight  of  particu- 
lar points,  such  as  A,  A,  A,  over  the  whole  of 
the  foimdations  ;  and  hence  its  employment  is 
frequently  of  the  greatest  importance  in  con- 
structive architecture. 

Xnvestitiure  (Lat  vestis,  a  garment).  In 
Feudal  Law,  the  delivery  of  a  fief  by  a  lord  to 
his  vassal,  accompanied  by  peculiar  ceremonies. 
[Feudal  Ststkm.]  The  investiture  of  a  bishop 
was,  properly  speaking,  his  endowment  witn 
the  fiefs  and  temporalties  of  the  see.  Hence 
it  became  a  subject  of  contest  between  the 
popes  and  emperors,  and  one  of  the  principal 
grounds  of  the  great  quarrel  of  Guelfs  and 
Ghibellines.  It  was  conceded  by  the  emperors, 
to  the  Roman  see  in  1122;  but  the  question 
was  ended  by  a  substantial  compromise,  which 
left  the  nomination  in  reality  in  the  hands  of 
the  temporal  prince.  (Halliun's  Middle  Age9 ; 
Raumer^s  History  of  the  Hohenstauffen ;  Giese- 
ler's  Text-hook  of  Ecdeeiastical  History ;  Mos- 
heim's  Ecelesiastical  History,) 

XnvMitineBt  of  a  Fortress.  The  en- 
closure of  a  fortress  on  every  side  with  troops, 
all  the  avenues  to  it  being  occupied,  so  as  to  ■ 
prevent  the  garrison  receiving  supplies,  or 
communicating  with  other  troops.  This  is  t^e 
first  step  necessary  in  a  siege. 

XnwocatioB  (Lat  invocatio,  from  invoco,  I 
call  upon).  In  Literature,  signifies,  in  a  general 
sense,  an  address,  at  the  commencement  of  a. 
poem,  to  the  Muses  or  some  other  Being  sup- 
posed to  be  capable  of  giving  inspiration. 
Among  the  most  beautiful  invocations  must 
be  redconed  that  which  precedes  the  long 
catalogue  of  chieftains  in  the  second  book  of 
the  Iliad,  The  extreme  solemnity  of  this  in- 
vocation, and  the  extraordinary  richness  of 
imageiy  with  which  it  is  introduced,  are  among 
the  strongest  arguments  for  the  oral  transmis- 
sion of  the  Homeric  poems  during  a  lonff  series 
of  ages.  (Gladstone,  Homer  and  the  Homerk 
Age  i  S46.) 
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iBFoeatioB  of  Saints.  In  Theology. 
Aooozding  to  Protestant  writers,  the  veneration 
of  saints  and  martyn  increased  rapidly  through- 
out the  fourth  century ;  but  their  invocation  as 
intezoessors  with  the  Divinity  did  not  generally 
oommence  much  before  the  fifth.  The  fol- 
lowers of  Origen  are  said  to  have  been  the 
first  'who  apostrophised  the  martyrs  in  their 
sermons,  and  besought  their  intercession.' 
Payers  for  the  saints  among  other  departed 
spirits  were  discontinued  about  the  fifth  cen- 
tury, on  the  principle  laid  down  by  Saint 
Augustine,  'Ii\]uria  est  pro  martyre  orare, 
ccnus  nos  debemus  orationibus  commendari.' 

[djLBTTSS;  SADflS.] 

Inwoioe  (connected  by  Mr.  Wedgwood  with 
ItaL  ftwiso,  Fr.  avis,  a  notice),  A  list  or 
account  of  goods  or  merchandise  sent  by  mer- 
chants to  their  correspondents  at  home  or 
abroad,  in  which  the  peculiar  marks  of  each 
package^  with  their  value,  customs,  provision, 
charges^  and  other  particulars,  are  set  forth. 
(Oonmercial  Dictionary,) 

iBWOlnoelluni*  In  botany,  the  secondary 
involucrum  surrounding  one  of  the  umbellules 
of  an  umbelliferous  fiower,  or  the  fiorets  of  a 
capitnlum. 

Xnvolnenun  (Lat  a  wrapper).  In  Botany, 
a  term  applied  to  a  ring  or  rings  of  bracts 
surrounding  one  or  many  fiowers ;  also  in  de- 
scribing ferns  to  denote  the  covering  membrane 
which  developes  £rom  beneath  the  sori ;  and  in 
describing  £jf«M«tocf0,  to  denote  the  cases  of 
reproductive  organs. 

Involute  (Lat.  involutus,  part  of  in- 
vblvo,  /  roU  upon  or  entorap).  In  Botany, 
when  the  edges  of  any  organ  are  rolled  in- 
wards on  eadi  side,  as  occurs  in  the  leaf  of 
the  apple. 

IziTOLxrrB.  In  Geometry,  the  curve  traced 
by  any  point  of  a  flexible  and  inextensible 
string  when  the  latter  is  unwrapped,  under 
tension,  from  a  given  curve ;  in  other  words, 
the  involute  of  a  curve  is  the  locus  of  a  point  in 
a  right  line  which  rolls,  without  sliding^  over  a 
given  curve.  This  definition  applies  manifestly 
to  the  involutes  of  non-plane  as  well  as  of 
plane  curves.  The  involute  of  every  curve  is 
an  orthogonal  tn^ectory  of  its  several  tangents, 
in  fact  a  line  of  curvature  on  the  developable 
osculatrix  of  that  curve.  An  involute  of  a 
non-plane  curve  may  be  plane  or  non-plane ; 
those  of  a  plane  curve,  however,  are  all  plane. 
The  curve  by  unwrapping  which  a  senes  of 
involutes  is  obtained,  is  said  to  be  their 
common  evolute,  and  any  two  involutes  of  a 
curve  constitute  a  pair  of  parallel  curveSt  their 
conesponding  tanjfents  being  parallel,  and  their 
corresponding  pomts,  situated  on  the  same 
normal,  being  equidistant 

The  problem  of  finding  the  general  equation 
of  the  involutes  of  a  curve  is  a  particular  case 
of  the  problem  of  tnnectories,  and  requires  the 
aid  of  tiie  inteffral  calculus ;  it  is  discussed  in 
an  good  text-books.  This  problem  is  con- 
sidentbly  simplified  when  one  involute  is  given ; 
it  becomes  identical  then  with  the  problem 
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of  finding  the  parallel  curves  to  the  given  in- 
volute. 

The  involute  of  an  involute  is  called  the 
second  involute  of  the  curve,  the  involute  of 
this  second  is  a  third,  and  by  proceeding  in  the 
same  manner  a  whole  series  of  involutes  may 
be  obtained.  The  properties  of  such  a  series 
have  been  little  investigated.  With  respect  to 
a  series  of  plane  evolutes,  however,  we  are  in 
possession  of  a  remarkable  theorem  due  in  the 
first  instance  to  John  Bernoulli,  but  afterwards 
generalised  by  Euler  (Nov,  Comm.  Petrop. 
1 764) ;  according  to  this  theorem  the  ultimate 
involute  of  every  curve  ia  an  epicycloid.  De- 
monstrations of  this  theorem  have  been  given 
also  by  Poisson  (Jour,  de  F&ole  Folytechniaue, 
cah.  18),  Legenore  (Exereices  du  Qilcul  mU- 
gral,  t  ii.),  Whewell  (Cambridge  PkU,  TVane. 
voL  viii.),  and  Puiseux  (Liouville,  t  ix.).  The 
theorem  is  also  considered  in  Salmon's  Higher 
Plane  Curves,  It  should  be  observed,  too,  that 
the  evolution  of  each  involute  is,  in  the  above 
theorem,  supposed  to  commence  at  the  extre- 
mity corresponding  to  the  termination  of  the 
preceding  evolution.  If  the  opposite  method 
were  pursued,  and  each  evolution  commenced 
at  the  extremity  corresponding  to  the  com- 
mencement of  the  preceding  one,  then  the 
rectilineal  tail  of  CBch  involute  being  of  the 
same  length,  the  ultimate  involute  would  be  an 
arc  of  a*  logarithmic  or  equiangular  spiral. 
(Dr.  Whewell*s  Memoir;  Boole's  Differential 
Equations,  p.  269.) 

Xnwolnte  of  tlie  CIrele.  The  curve  traced 
by  the  free  extremity  of  a  string  as  the  latter 
is  wrapped  round  a  circle.  The  centre  of  the 
circle  being  the  pole,  and  the  radius  (a)  to  the 
point  where  the  wrapping  ends  being  the 
polar  axis,  the  equation  of  the  involute  in 
question  is 

a 

y/r*-~a*Ba$  +  aooB'^ 

r 

The  first  positive  pedal  of  the  involute  is  the 
spiral  of  Archimedes;  its  reciprocal  is  the 
hjrperbolic  spiral,  which  is  the  inverse  of  that 
of  Archimeaes.    P^bdix.] 

Xnvolntlon*  In  Arithmetic,  the  successive 
multiplication  of  a  number  by  itself.  The 
result  of  n — 1  such  successive  multij^cations  is 
called  the  n^  power  of  the  number.  The  number 
n  is  called  the  index  or  exponent  of  the  power, 
since  it  indicates  of  how  many  equal  factors 
the  product  or  power  consists.  The  n^  power 
of  a  quantity  a  is  denoted  by  the  symbol  a" ; 
thus  a**sma,a,a.  It  is  evident,  theiwfbre,  that 
a".a"Ba"'*'".  This  is  the  simplest  expression 
of  the  index  law,  common  to  many  operations 
besides  that  of  involution.  Evolution,  or  the 
extraction  of  roots,  is  the  operation  inverse  to 
involution. 

Xnwolntlon  of  Voints  or  of  Baya. 
When  two  rows  of  points  are  so  related  tiiat 
each  point  of  the  first  determines  a  single 
point  of  the  second,  whilst  each  point  of  tiie 
latter  determines  n  definite  points  of  the  former, 
the  first  series  is  said  to  form  an  involution  of 
the  n*^  order.     If  o  represent  any  origin  in 


INVOLUTION  OF  POINTS 
tfae  Strt  Una,  and  a  »nj  point  of  Hie  ioTolotion, 


A.oo  +A,.oa"  +  .  .  .  A,  +  \(*.oa" 
+  *,.«■"'+  .  .  .  +i,)-0, 
whoe  i,  k,  .  ,  i,  i^  ,  .  are  conatant  co 
alBeinits,  end  A  a  T&riable  paremebir,  which 
indiTidiieluM  each  group  of  n  poinb.  Tbw, 
if  A—OaodB-ObetlieCartMiiui  eanstiooBof 
two  curres  of  tlui  n*  order,  the  pencil  of  i 
repmented  by  At  A  B=0  will  cut  the  »1 
■zu,  or  ui;  Uqs  in  the  [Juie,  in  a  syit 

EInIa  forming  '  " 

lolutiona  of 
hitherto  almost  excluBirely  stodied  ;  thtii  pro- 
pertiee  ire  considered  in  Salmoa'i  Cottie  See- 
titmt,  in  Mnlcah/B  PringipUt  of  Uodtm  Geo- 
mttry,  aad  in  Towogend'a  ChapUrt  on  Modem 
Gtom^ry.  The  abore  generaliaed  definition 
waa  girra  by  De  Joaqniiree,  and  probably  mg- 
^Mted  by  the  analogous  definition  of  a  qnsdn  ■ 
tic  inrolDtion  fint  giveD  by  Cbaslee,  CanmUs 
^ra^Kt,  Dec.  a*,  185S. 

An  intolntioD  of  the  fint  order  i^  of  eonn«, 
a  simple  teriea  of  points,  aod  any  inrotation 
whatorer  ia  numifeetly  delarmined  by  two 
gronpa.  In  graeral  there  are  li(fl  — 1)  of  the*," 
gronpa  which  contain  two  coincident  pointa ; 
thcMara  the  <ia>ii^  point)  or /ocitxT  the  inioln- 
lion.  They  are  found,  of  coorwi,  by  eqaalinp; 
to  ECTO  the  diecriminant  of  the  preceding  equa- 
tion, wiiich  diacriminant  ia  wdl  known  to  be  of 
the  2  (n— 1)*  de^yee  in  A.  [DiscmMMmr.] 
The  group  which  mcladea  the  point  at  inflnity 
amongit  ita  coostitnenta  ii  called  the  central 
gnnip;  eadi  of  ita  points  ia  charactariied  by 
tha  piopeny  that  the  product  of  its  diatuices 
from  the  It  pointa  of  any  olier  group  ii 

mble.    Tbna,  in  an  inrolntioa  of  the 

order,  if  a  denote  the  point  whoae  coqjugata  ia 
St  infinity,  and  a,  a,  tie  two  painl«  which  am- 
■titateanvotbergnnip,  Oai.Oa,— const.  From 
this  it  fiiOow*  at  once  that  an  involution  of  th< 
Mcond  atitt  nanlla  &otn  two  homoginphic  rawi 
of  pointa  ao  aBpa^OMd  that  the  point  of  each 
raw  which  eomipDiids  to  infinity  on  thn  other 
coinadMwilltolMandthe  aaine  central  paint  i 
[HoNomuno.]  It  ia  obrioaa,  too,  that  in  ■ 
UTolntion  of  tlie  tecond  order  the  anharmoni 
irtio  of  any  bnr  points  is  equal  to  that  of  their 
bur  eoqiDgate&  If  inany  iuTolution  whaterar, 
the  hamoDic  centra  be  taken,  with  respect  to 
any  polc^  of  the  points  of  each  aronp,  a  row 
of  p<HDta  will  be  obtained   which   will   be 


when  tha 
[ly  pole;  <rf 


IODINE 
Two  inTolotions  of  tha  orders  w 
timely,  are  aaid  to  be  homogra] 
harmonic  c*ntre»,  with  respect  t 
the  groups  of  the  one,  and  the  bar 
witb  respect  to  the  same  or  any  other  pole,  of 
the  groups  of  the  other,  form  two  homo- 
graphie  rows  of  points.  It  (bUowa,  then,  bom 
thn  above  definitions  that  the  groups  of  two 
homogiaphic  involutions  eorrapond  aaiarmaiii- 
calty;  tOsX.  is  to  say,  the  anhannonic  ratio  of 
an;  four  gtoucs  of  (be  one  is  equal  to  that  of 
the  comeponding  Bionu  of  the  other.  When 
"~  hotnographic  involotio: 
«  are  (aperposM],  there 
•MM  point*,  that  is  to  say  poinU  with  euh 
of  which  coincide  conatituenta  of  cotrespending 
groups.  Two  sapecposed  involntjons  of  tlis 
same  order,  higher  than  the  seeond,  hfn  not 
in  ganeral  a  common  gitinp ;  they  can  nerar,  of 
CQurta,  have  two  common  groapa.  Two  snpttw 
poacd  qnadratic  inrolutiona,  howerw,  have  in 
general  a  common  group. 

The  ra^s  of  a  plana  pencil  are  also  (aid  to 
form  an  involation  of  the  n"  order  when  tluiy 
ititorsect  any  transvtnal  in  an  involution  of 
poiDts  of  that  order. 
Xo  (Or.  Id).  In  Greek  Hythology,  tUa 
lytbical  being  is  the  sutgeet  of  a  veiy  lain 


anhar 


csntres,  of  tbo  flr>t  ordsr,  of  any  fbur  groups 
is  invariaUe,  no  matter  what  pde  may  be 
chosoL  This  ratio  i*  callsd  the  aniarmcnic 
rafio  ^  tit  fottr  gravpt,  and  if  these  grouj 
Mnaspond  to  the  values  A,  x.  A,  j 
"— •   '*- — "-■*-"- Bipreased  by 


g  gronpa 

«  of  the 


TiiHL-ty  of  legends.  Aecciding  to 
moat  popolar  venionB,  she  was  a  daoKnier  oi 
Inachua,  king  of  Argoa.  The  love  of  Zens  fbr 
this  maiden  touaed,  as  in  other  myths,  the 
jealousy  of  Hera,  who  transformed  lo  into  a 
heifer,  and  ^aced  her  in  the  ehatge  of  Asm 
Panoptes.  This  guardian  wa«  alab>y  HsmiM, 
who  was  thence  called  Argeiphont«s,  or  tha 
SUyoroTAi^  Hera  then  sent  ■  gadfly, which 
iituug  the  heifer  and  drove  harin  madness  over 
the  earth.  Thus  began  thoae  wanderings  of  lo 
which  .Xschylns  has  sketched  in  his  dnma  of 
Promttieut  Ckaimd.  The  tale  of  lo  ia  thn* 
[.■onnflcted  with  the  legend  of  Epaphus,  ths 
piilf-god  (identified  by  Herodotus  with  the 
Egyptian  Apis),  and  also  with  the  myths  of 
Hemclea,  of  whom,  according  to  the  prophaer 
'if  Prometheus,  the  was  to  be  an  ancestor. 

lodaua.    Salts  of  the  iodic  acid. 

zodlne  (Sr.  Utqf,  tiiM-calound).  Symbol 
I ;  inomic  weight  127.  An  element  discoverod 
Hi  1812  by  M,  Courtoia  of  Paris.  In  this 
cmiNli^  it  ia  nauaUj  prepared  &om  kslp, 
wliiiL  is  liiiTlaled  with  water;  and  when  the 
crvsliJUaahle  sella  have  been  separated  ths 
motlier  liquors  an  miied  with  snlphurie  add 
ami  Llack  oxide  of  manganeae.  On  the  appli- 
cation of  heat  the  iodine  riaea  in  the  form  of  a 
dense  violet-coloured  vapour,  which  hy  con- 
densution  forma  ateel-jrey  cryitala  looking 
like  micaceous  iron.  The  apecific  gravity  ^ 
odino  is  between  4  and  6 ;  when  d«  it  fiuea 
It  227",  and  boila  and  evaporates  m  purple 
limes  at  315°.  When  heated  with  water  U 
liatils  over  at  temperatures  below  312*.  Tha 
ipecjflc  gravity  of  its  vapour  is  abont  87,  com- 
pared to  air.  Iodine  belongs  to  ths  aleetio> 
LogaLivo  supporters  of  combustion.  It  baa  an 
acrid  taste,  and  a  peculiar  odonr  someiriiat  like 
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that  of  chlorine.  It  is  an  irritant  poiBon ;  but 
in  small  doses,  and  cautiously  administered,  it 
has  occasionally  been  of  great  service  in  cer- 
tain forms  of  ^ndular  disease.  It  is  yery 
sparingly  soluble  in  water,  of  which  it  requires 
7,000  parts  for  its  solution ;  the  colour  of  the 
solution  is  brown :  it  dissolves  copiously  in 
alcohol  and  in  ether,  forming  dark- brown 
liquids  ;  and  in  carbon  disulphide  to  a  violet- 
coloured  liquid.  It  possesses  strong  powers  of 
combination,  forming,  with  the  metals,  a  class 
of  compounds  called  iodides.  Combined  vdth 
hydrogen,  it  forms  hydriodic  acid  (HI);  and 
with  hydrogen  and  oxygen  iodic  acid  (HIO,), 
and  periodic  acid  (HIO  J.  Starch  is  a  charac- 
teristic test  of  the  presence  of  free  iodine, 
forming  with  it  a  compound  of  a  deep  blue 
colour.  It  is  so  delicate  that  a  solution  of 
starch  dropped  into  water  containing  less  than 
.a  400,000th  part  of  iodine  is  tinged  blue  by 
it ;  but  the  solutions  must  be  cold,  for  the  blue 
compound  disappears  in  hot  water.  The  great 
^consumption  of  iodine  is  in  medicine ;  it  is 
chiefly  employed  in  the  form  of  iodide  ofpotaa- 
«tttm,  which  is  obtained  by  dissolving  iodine 
Iq  a  solution  of  pure  potash,  evaporating  to 
dryness,  and  fusing  the  residue. 

Zodite.  Native  iodide  of  silver.  It  occurs 
in  hexagonal  crystals,  and  in  thin  plates  of  a 
sreyish  or  silver- white  colour,  at  Guadali\jara 
m  Spain,  Albarradon  in  Mexico,  and  at  the 
DeUrio  mines  of  Chanarcillo  in  Chili. 

Zodofbrnou  A  substance  in  the  form  of 
yellow  scales,  produced  when  alcohol,  iodine, 
■  and  potash  are  brought  together. 

Zodoqulnlne.  An  organic  substance  formed 
on  rubbing  quinine  with  iodine.  The  bisulphate 
of  iodoquinine  may  be  obtained  in  large  lamel- 
lar crystals,  which  perfectly  polarise  light 

Zolite  (Gr.  fov,  violet),  A  mineral  of  a 
violet-blue  colour  by  transmitted  light;  it 
oocnrs  ciystallised,  and  in  small  grams  and 
xoUed  masses. 

ZobIc  Slaleet.  This  most  euphonious  of 
the  four  written  varieties  of  the  Greek  language, 
'was  spoken  by  the  inhabitants  of  the  Ionian 
IslaniM,  and  m  their  colonial  possessions  in 
JUia  Minor.  The  chief  writers  in  the  Ionic 
■dialect  are  Herodotus,  Hippocrates,  and  Qalen ; 
but  it  is  in  the  writings  of  the  first  that  the 
most  complete  specimen  is  to  be  found. 

Zonlo  Order*  One  of  the  five  orders  of 
Architecture,  of  which  the  distinguishing  feature 
is  the  volute  of  its  capital  In  the  Gh'ecian 
Ionic,  the  volutes  appear  the  same  in  the  front 
and  the  rear,  being  connected  in  the  flanks 
with  a  kind  of  baluster-like  form ;  though  in 
the  external  angles  of  the  inner  columns  a 
diagonal  volute  is  introduced.  The  Romans 
made  their  Ionic  capital  with  four  diagonal 
volntes,  and  they  curved  the  sides  of  their 
abacus.  The  Greek  volute  continues  the  fillet 
of  the  spiral  along  the  fiiee  of  the  abacus ; 
whereas  in  the  Roman  order  its  origin  is  behind 
the  ovolo.  In  some  Grecian  examples^  a  ne^k 
is  added  below  the  echinus,  8cuh>tured  wil'^ 
iowwn  and  leaves.    The  height  of  the  coIul,. 
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is  about  nine  diameters,  and  the  base  varies 
greatly  in  different  examples.  When  a  pedestal 
is  used,  it  is  some- 
what higher,  and 
more  ornamented, 
than  the  Doric  pc- 
destaL  The  Ghreeks 
usually  made  the  en- 
tablature of  this 
order  very  simple; 
the  architrave  has 
twofeuMnse,  the  frieze 
is  plain,  and  the 
ccmioe  of  few  sub- 
divisions; but  the 
modem  Ionic  has 
■eldom  less  than 
three  fiiscise  in  the  ar- 
chitrave; the  firieze 
is  often  cushioned, 
and  the  cornice  is 
deeper  and  not  un- 
frequentlv  modil- 
lioned,  its  profile 
being  much  varied.  The  dentil  is  also  much 
used  in  the  bed  mouldings.  The  shaft  is  cut 
into  twenty-four  flutes,  separated  by  fillets. 
Some  of  the  most  celebrated  examples  of  the 
order  are  the  temple  on  the  Ilyssus,  of  Athena 
Polias  at  Athens,  of  Bacchus  at  Teos,  and  of 
Fortuna  Virilis  at  Rome.  The  profile  above 
given  is  after  Palladio. 

Zonlo  VliiUMoplierm.  The  earliest  among 
the  Greek  schools  of  philosophy.  Speculation 
arose  in  Gh'eece,  as  elsewhere,  in  the  attempt  to 
discover  the  laws  of  outward  phenomena,  and 
the  origin  and  successive  stages  of  the  world's 
developement.  Such  an  attempt,  it  is  needless 
to  say,  must  at  first  have  been  extremely  rude. 
But  to  the  student  of  philosophical  litera- 
ture no  such  undertaking,  however  unsuccess- 
ful, can  possibly  be  otherwise  than  interest- 
ing; and  in  this  instance  in  particular  we  are 
aUe  to  discover  manifest  traces  of  that  liveli- 
ness of  thought  and  systematic  spirit  which 
distinguish  the  later  Greek  speculations.  The 
fathers  of  the  Ionic  school  were  Thales  and 
his  disciple  Anaximenes.  They  were  succeeded 
in  the  same  line  of  thought  by  Diogenes  of 
ApoUonia  and  Heraclitus  of  Ephesus.  The 
characteristical  mark  which  distinguishes  the 
speculations  of  these  thinkers  is  the  endea- 
vour to  refer  all  sensible  things  to  one  original 
principle  in  nature.  The  two  first  named  were 
satisfied  with  a  very  simple  solution  of  the 
problem.  Water  with  the  one,  and  air  with 
the  other,  were  made  the  original  materials  out 
of  which  all  things  arose,  and  into  which  they 
were  finally  resolved.  In  their  successors  the 
germs  of  a  more  philosophical  doctrine  are 
apparent.  They  retain,  indeed,  the  simplicity 
of  an  original  element ;  but  the  air  of  Dio- 
genes and  the  fire  of  Heraclitus  are  apparently 
only  sensible  symbols,  which  they  used  only  in 
order  to  present  more  vividly  to  the  imagina- 
tion the  energy  of  the  one  vital  principle  which 
I  is  the  ground  of  all  outward  appearancea.    It 
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irouM  indeed  be  a  mistake  to  regard  these 
philosophers  as  jnateriaiists.  The  distinction 
Detween  objective  and  snbjectiTe,  between  a  hw 
operating  in  the  uniTerse  and  the  corresponding 
apprehension  of  that  law  by  reason,  howexer 
oimons  it  may  seem  at  the  present  day,  seems 
to  have  required  the  deep  meditation  of  nume- 
rona  powerful  thinkers  to  bring  it  into  clear 
conscioasness. 

That  the  two  things  were  confounded  by  He- 
raclitns  is  evident  from  his  attributing  to  this 
universal  fire  the  attributes  of  a  imiversal  reason 
— the  source  at  once  of  the  order  in  the  world, 
and  of  the  insight  into  that  order  possessed  by 
man.  Notwithstanding  this  confusion,  the  dis- 
covery is  due  to  him  of  the  important  truth, 
that  'reason  is  common  to  all  men ' — that  the 
ultimate  principles  of  science  derive  their  vali- 
dity from  their  universality ;  a  truth  the  value 
of  which  is  not  diminished  by  our  finding  it 
combined  with  the  physical  hypothesis  of  which 
we  have  spoken. 

The  philosophers  enumerated  above  may  be 
considered  us  forming  one  division  of  the  Ionic 
school.  They  agree  in  regarding  the  universe 
as  the  result  of  the  spontaneous  evolution  of  a 
single  principle  or  power;  aud  all  sensible 
things  as  modifications  of  this  principle,  real 
only  in  reference  to  their  ultimate  ground. 
But  we  meet  also  with  a  class  of  thinkers  in 
whom  the  contrary  tendency  prevailed.  Anaxi- 
mander,  a  contemporary  of  Polycrates,  and 
Anaxagoras,  the  master  of  Pericles,  agree  in 
this  respecti  that  they  consider  the  world  to  be 
made  up  of  various  small  particles,  of  different 
kinds  and  of  various  shapes,  by  the  change  in 
whose  relative  position  all  phenomena  are  to 
be  accounted  for.  This  hypothesis  is  combined 
by  Anaxagoras  with  a  Supreme  Reason,  the 
author  of  all  tliat  is  regular  and  harmonious 
in  the  disposition  of  these  elementair  atoms. 
Anaxagoras  may  indeed  be  considered  as  the 
first  philosopher  who  dearly  and  broadly  stated 
the  leading  distinctions  between  mind  and 
matter.  For  a  statement  at  once  luminous 
and  accurate  of  the  leading  peculiarities  of  this 
philosopher^!}  doctrines,  and  those  of  his  prede- 
cessors, see  Thirl  wall's  History  of  Greece,  vol. 
ii  chap.  xii.  The  student  who  wishes  for  more 
minute  information  may  consult  Brandis  and 
Bitter's  Histories  of  Philosophy ;  the  '  Frag- 
ments of  Heraclitus '  in  Wolf  and  Buttmanxr  s 
Museum  of  Antiquities ;  and  the  Mhnoiret  de 
FAcadSmie  des  Inscriptions,  vol.  xvii. 

XoBldimii  (Gr.  lor,  a  violet,  and  «78or,  like- 
ness), A  genus  of  South  American  Violacea, 
some  of  whose  species  contain  emetin,  and  may 
therefore  be  used  as  Ipecacuanha.  The  roots 
of  /.  Ipecacuanha  form  White  Ipecacuanha, 
while  those  of  /.  microphyllum,  whieh  aet 
powerfully  as  emetics  and  purgatives,  are 
famed  in  Peru  for  the  cure  of  tubercular  ele- 
phantiasis. Otheir  species  also  possess  medi- 
einal  properties. 

H^acaownlia  (Peruv.  ipe,  root,  and  ca- 
enan,  a  native  distinction  for  this  root).  Tho 
iDOt  of  the  CephaUi9  Ipecaeuanha,    Tim  im« 
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portant  article  of  the  Materia  Medica  is  the 
produce  of  South  America;  it  is  found  in  short 
wrinkled  pieces,  covered  with  a  grey  or  brown- 
ish grey  epidermis,  and  having  a  central  woody 
fibre,  surrounded  by  a  pale  grey  cortical  part, 
in  which  its  virtue  resides.  It  has  a  nauseous 
odour,  and  a  repulsive,  bitt-erish  taste.  It  is 
not  easily  reducible  to  powder;  and  the  dust 
which  it  throws  of^  whilst  under  the  process  of 
pulverisation,  is  apt  to  excite  great  irritation  of 
the  respiratory  organs.  From  fifteen  to  twenty 
grains  of  powdered  ipecacuanha  root  taken  in 
an  ounce  of  water,  is  one  of  the  safest  and 
surest  emetics ;  in  doses  of  from  one  to  three  or 
four  grains,  it  is  a  nauseant;  and  in  smaller 
doses,  repeated  every  four  or  six  hours,  as  from 
a  fourth  of  a  grain  to  a  grain,  it  is  expectorant 
and  diaphoretic.  It  contains  from  twelve  to 
sixteen  per  cent,  of  emetin,  to  which  its  medical 
activity  is  referable.  When  long  boiled  with 
water,  its  emetic  power  is  diminished,  but  the 
decoction  is  aperient.  There  are  several  varieties 
of  ipecacuanha,  some  of  which  arise  from  mo- 
difications of  soil  and  climate;  others  appear 
to  be  the  roots  of  distinct  plants.  Among  the 
latter  are  the  roots  of  Psychotria  ejnetica,  loni' 
dium  Ipecacuanha,  Bocrhaavla  decumbens,.ajid 
Hicharasonia  scahra. 

Zplilireneia^    [Thesbus.] 

Zpomoea  (Gr.  f\ff,  a  worm,  and  5^oios,  lik$), 
A  large  genus  of  the  order  Convolvulaoea, 
comprising  many  species  of  great  beauty,  and 
some  of  much  utility.  Several  of  them  yield 
Jalap,  or  analogous  substances,  though  the  best 
Jalap  comes  from  Exoyonium:  among  these 
/.  Turpethum,  pandurata,  and  batatoides  may 
be  particularly  mentioned. 

Ziiartea  (after  Iriarte,  a  celebrated  Spanish 
botanist).  This  genus  of  South  American  palms 
well  illustrates  a  curious  habit  in  certain  plants 
of  the  palm  family,  that  of  elevating  their 
trunks,  as  it  were,  entirely  above  ground,  on  a 
conical  mass  of  cylindrical  roots.  In  /.  exor^  ' 
rhiza,  the  Paxiuba  palm  of  Brazil,  the  cone  of 
roots  is  sometimes  so  high  that  a  man  can 
stand  in  the  centre,  with  the  tall  tree  above  his 
head.  The  exposed  roots  are  covered  with 
little  asperities,  and  are  hence  used  by  the 
Indians  as  graters,  while  the  hard  outer  wood 
is  used  for  their  houses,  and  also  for  rmAing 
umbrella  handles. 

Zriartella  (after  Iriarte).  The  South  Ame- 
rican palm  formerly  named  Iriartea  setwera, 
which  grows  twenty  feet  high,  with  a  per&ctly 
straight  cylindrical  trunk,  scarcely  more  than 
an  inch  thick.  From  this  trunk  the  Indians 
form  their  blow-pipes,  through  which  they 
blow  small  poisoned  arrows  to  a  considerable 
distance. 

Zridaoafle  (Iris,  one  of  the  genera).  A 
natural  order  of  herbaceous  Endogens,  inhabit- 
ing the  Cape,  and  some  other  places.  It  diffisra 
from  Amaryllidacea,  essentially,  in  being  trian- 
drous,  with  the  anthers  tumea  outwards ;  from 
Orehidaeea,  in  not  being  gynandrous ;  and  from 
Zingiberacea  and  Marantacea,  in  having  tfazM 
perfect  stamens.  The  species  are  more  zemaik- 
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ab1t»  for  their  beautiful  flowers  than  for  their 
utilitj.  The  substance  called  8a£Eh>n  is  the 
dried  stigmata  of  the  Crocus  moHvub,  The 
various  species  of  Irit,  LciOf  Gladiolvs,  TlffrU' 
dia,  Crocw,  &o.  are  among  the  faTOurite  flowers 
of  the  gardener. 

Zrldaea  (Qr.  Ipif,  the  rambaw).  One  of  the 
edible  Seaweeds,  belonging  to  the  rose-spored 
diTision.  /.  edtUiSf  which  is  sometimes  eaten 
like  common  dulse,  is  known  by  its  tough 
obovate  dark  red  frond,  which  is  wedge-shamed 
at  the  base.  It  has  been  used  as  dje,  but 
its  colour  appears  to  be  fugitiye. 

Zridescent  Flliiia.  Iridescent  fikns  are 
produced  by  dropping  a  little  oil  or  spirit 
Tsmish  upon  the  surface  of  water  contained  in 
AvesseL  When  the  water  becomes  tranquil, 
the  varnish  spreads  in  all  directions,  becoming 
exceedingly  attenuated,  and  reflects  the  most 
vivid  colours  of  the  spectrum.  If  any  objects 
that  require  ornamenting,  such  as  insects,  shells, 
birds,  bronzes,  paper-hangings,  &c,  are  pre- 
viously immersed  in  the  water,  and  slowly 
raised  to  the  surface,  after  the  film  has  been 
formed,  the  latter  will  adhere  to  their  surfaces, 
and  when  they  are  completely  dried  it  will  be 
found  firmly  attached  to  them,  and  perfectly 
iridescent,  liaving  lost  nothing  of  its  brilliancy 
of  oolourinff.  This  is  a  beautiful  illustration 
of  Uie  production  of  colours  on  a  thin  trans- 
parent and  colourless  surface,  by  the  agency  of 
fight,  such  as  is  seen  in  an  ordinary  soap  bubble. 
[Iimnnuuarcn.] 

Zrldioejmnofen.  The  supposed  ne^tive 
fadide  of  a  double  salt  of  cyanide  of  indium 
and  of  potassium. 

Xrldivm  (Gr.  Ipit,  the  rainbow,  in  conse- 
quence of  the  variety  of  colours  exhibited  by 
its  solutions).  Symbol  Ir ;  atomie  weight  108. 
A  metal  discovered  by  Dr.  Wollaston,  associated 
with  the  ore  of  platinum.  It  is  grey,  brittle, 
very  difficult  of  fusion,  and  its  speciBc  gravity 
is  about  18*6.  It  forms  several  oxides  and 
chlorides,  and  combines  readily  with  carbon. 

XHdoamlna  or  XHd-OMnimn.  Native 
oamide  of  iridium,  in  which  the  iridium  is 
more  or  less  replaced  by  platinum,  rhodium, 
and  ruthenium.  It  occurs  in  small  irreeular 
fiattened  grains,  harder,  heavier,  ana  of 
a  rather  paler  steel-grey  colour  than  native 
platinum,  with  which  it  is  found,  in  the  pro- 
vince of  Choco  in  South  America;  in  tlie  Ural 
Mountains  of  Siberia;  in  the  alluvial  gold 
of  California ;  Australia,  Borneo,  &c  Lrid* 
osmine  is  also  Imown  by  the  name  of  Native 
AUoy. 

Iris  (Lat. ;  Gr.  7pit).  In  Anatomy,  the 
anterior  part  of  the  choroid  coat  of  the  eye^ 
with  superadded  muscular  fibres.  Its  oentxal 
perforation  is  called  the  pupil;  the  posterior 
wt  or  back  of  the  iris  is  caUed  we  uvea. 
The  term  iris  is  applied  to  that  part  of  the  eye 
on  account  of  its  various  colours.    [£ts.1 

Ibis.  In  Astronomy,  one  of  the  newly  dis- 
covered planets  of  the  group  between  Mars 
and  Jupiter. 

Ibis.    In  Botany,  the  name  of  a  vazy  beau- 
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tiftil  flams  of  plants,  typical  of  the  iRiDAciJi 
[whi<£  see]. 

Iius.  In  the  Homeric  Mythology,  Iris  is 
the  messenger  of  the  gods  who  carries  mes- 
sages from  Ida  to  Olympus,  or  from  the  flods 
to  men.  In  the  Hesiodic  Theogonyt  she  is  a 
daughter  of  Thaumas  and  Electn,  and  a  sister 
of  £e  Harfibs.  According  to  later  versions, 
she  was  married  to  Zephyrus,  and  became  the 
mother  of  Ebos.  This  legend  gives,  perhaps, 
some  ground  for  connecting  the  names  Iris  and 
Eros,  together,  with  the  Vedic  Amsha.  In  the 
Hiad  the  rainbow  also  was  called  Iris ;  but  the 
personification  of  Iris  as  the  goddess  of  the 
rainbow  seems  to  be  of  later  growth. 

Ibis.  The  name  given  by  French  jeweUers 
to  limpid  and  transparent  stones,  but  chiefly 
to  Bock  Ctystal  when  refiecting  prismatic 
colours  like  Opal,  by  means  of  natural  in- 
ternal fiaws.  Common  Bock  Ciystalis  some- 
times artificially  converted  into  iris,  but  in 
these  cases  the  fissures  are  produced  in  the 
outer  part  of  the  stone  instead  of  being  in 
the  interior.  Imitation  iris  has  lately  made 
its  appearance  in  the  London  shops,  made 
into  sleeve-buttons,  solitaires,  &c  under  the 
name  of  Pierre  des  Alpes,  &c 

Iiiaeopa  (Gr.  Ipu,  and  (ncor^,  I  view).  An 
instrument  proposed  by  Dr.  Joseph  Beade  for 
exhibiting  the  prismatic  colours,  thus  described 
by  Sir  David  ]Brewster,  in  the  Phil,  Trans,  for 
1841 :  'This  instrument  consists  mainly  of  a 
plate  of  highly  polished  black  glass,  having  its 
surface  smeared  with  a  solution  of  fine  soap^ 
and  subsequently  dried  bv  rubbing  it  deaa 
with  a  piece  of  chamois  leather.  If  we  breathe 
upon  the  glass  surface,  thus  prepared,  through 
a  glass  tube,  the  vapour  is  deposited  in  bril- 
liant coloured  rings,  the  outermost  of  which  is 
black,  while  tlie  innermost  has  various  colours, 
or  no  colour  at  all,  in  proportion  to  the  quan- 
tity of  vapour  deposited  The  colours  in  these 
rinffs,  when  seen  by  common  light,  correspond 
with  Newton's  reJUeted  rinss,  or  those  which 
have  black  centres,  the  onfy  difference  being; 
that  in  the  plate  of  vapour,  which  is  thickest  in 
the  middle,  the  rings  in  the  iriscope  have  black 
eircumferences.' 


The  Chondrus  crispus, 
[Cabbaobkk  Moss.] 

Xrlte.  A  mineral  found  in  octahedrons  and 
in  lustrous  black  scales,  which  are  attracted  br 
the  magnet,  filling  up  interstices  in  the  plati- 
num of  the  UraL 

According  to  Hermann,  it  is  a  compound  of 
the  peroxides  of  iron  and  chromium  with  the 
protoxides  of  osmium  and  iridium ;  but  Claus 
considers  it  to  be  merely  a  mechanical  mixture 
of  several  substances,  chiefiy  iridosmine  and 
chromic  iron. 

Zrltla.  Inflammation  of  the  iris  of  tba 
eye. 

Xroa  (Saner,  ayas,  probably  at  first  the 
metal,  ie.  copper,  although  in  Sanscrit  the  word 
is  confined  almost  exclusively  to  iron ;  Lat.  aes, 
brass;  Old  Hig^  Ger.  Ar,  bronze ;  Goth,  eisam, 
iron,  changed  in  Old  High  Ger.  to  tsani  ani 
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isan^Mod.  Ger.  eisen,  while  the  A.-Sax. 
isem  leads  to  tren  and  iron:  Max  Muller, 
Lectures  on  Language,  second  series,  p.  233). 
Symbol  Fe  (ferrum) ;  atomic  weight  66. 
This  important  metal  is  largely  diffused  in 
the  state  of  oxides  and  carbonate ;  it  is  also 
found  combined  with  sulphw,  and  with 
several  acids,  and  is  a  common  component 
of  many  minerals.  It  occurs  in  small  quan- 
tity in  some  animal  and  regetable  bodies, 
and  mineral  waters,  and  it  forms  the 
principal  component  of  many  meteoric 
•tones. 

Manufacture  of  Iron, — ^The  argillaceous  iron 
ore  of  the  coal-measures  is  the  principal  source 
of  British  iron.  It  occurs  in  noaules  and 
■earns,  alternating  with  coal,  shale,  and  lime- 
stone, and  contains  from  70  to  80  per  cent  of 
carbonate  of  iron,  the  remainder  being  chieflv 
day  and  carbonate  of  lime.  It  is  first  roasted, 
either  in  kilns  or  heaps,  and,  mixed  with  coke 
and  limestone,  is  subjected  to  the  intense  heat 
of  the  blast-furnace ;  these  materials  being  suc- 
cessively thrown  in  from  above,  and  gradually 
descending  till  they  reach  the  lower  or  hottest 
part  In  their  descent  the  iron  is  reduced, 
and  in  combination  with  a  portion  of  carbon 
falls  through  the  fused  sla^  to  the  bottom 
of  the  'furnace,  whence  it  is  withdrawn  at 
intervals,  by  opening  the  tap-hole^  while  the 
slags  are  allowra  to  run  off  by  an  aperture  left 
for  the  purpose:  they  consist  chiefly  of  the 
silicates  of  calcium  and  aluminium,  with 
smaller  proportions  of  the  silicates  of  magne- 
sium, manganese,  and  iron. 

The  smdting  furnaces  are  usually  about  60 
feet  high,  and  16  feet  in  the  widest  part  of 
their  intonal  diameter;  they  are  constructed 
of  strong  masonry  and  brickwork,  and  lined 
with  the  most  refhictory  fire-stone.  They  are 
worked  day  and  night  for  several  successive 
vears,  air  being  supplied  to  them  by  powerful 
blowing  machines,  generally  so  constructed  as 
to  throw  it  in  in  a  heated  state,  or  as  a  hot  blast, 
and  to  the  amount  of  about  six  tons  weight  per 
hour.  It  is  estimated  that  by  the  use  of  hot 
instead  of  cold  air,  a  very  large  saving  of  fuel 
is  effected.  With  the  cold  Uast,  about  eight 
tons  of  coal  are  consumed  in  the  production  of 
a  ton  of  iron ;  whereas  with  the  hot  blast,  less 
than  three  tons  are  sufficient,  and  with  it  coal 
may  be  substituted  for  coke.  These  furnaces 
are  usually  tapped  night  and  morning,  fur- 
nishing from  eight  to  ten  tons  of  metal  daily, 
and  requiring  an  hourly  supply  of  about  a  ton 
and  a  half  of  the  mixture  of  roasted  ore,  lime- 
stone, and  coal  or  coke.  The  melted  metal  is 
suffered  to  run  into  rough  moulds  of  sand,  and 
in  this  state  constitutes  the  east  or  pig  iron  of 
commerce. 

There  are  several  varieties  of  east  iron,  but 
they  are  commercially  distinguished  as  1.  greg, 
2.  mottled,  and  8.  white.  They  are  all  ear' 
Hies,  and  the  grey  and  mottled  varieties  in- 
dude  a  portion  of  graphite  diilhsed  through 
them,  which  remains  uadiisolved  and  un- 
**— »»«*^  alter  the  letion  of  dilute  sulphuric 
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ncid,  whilst  the  greater  part  of  the  combined 
carbon  unites  to  the  hydrogen,  forming  hydro- 
carbons. Cast  iron  also  contains  silicon,  phos- 
phorus, manganese,  and  traces  of  calciimi,  alu- 
minium, and  sulphur. 

Greg  cast  iron  is  soft  and  somewhat  tough; 
'it  admits  of  being  bored,  and  turned  in  the 
lathe.  When  immersed  in  dilute  hydrochloric 
acid  it  leaves  a  black  insoluble  residue;  ite 
texture  resembles  bundles  of  small  needles. 
Mottled  iron  is  coarser  grained,  and  small  par- 
ticles of  graphitic  carbon  may  be  discemea  in 
its  fracture.  White  cast  iron  is  very  hard 
and  brittle ;  adds  act  but  slowly  upon  it,  and 
develope  a  lamellar  rather  than  a  radiated 
texture :  it  sometimes  contains  as  much  as  five 
per  cent,  of  carbon,  so  that  it  is  nearly  repre- 
sented by  Fe^C,  and  may  be  regarded  as  iroo 
saturated  with  carbon. 

When  small  articles  of  cast  iron  are  bedded 
in  oxide  of  iron  (powdered  hematite  is  gene- 
rally used),  and  kept  for  some  hours  at  a  red 
heat,  they  are  to  a  great  extent  decarbonised^ 
and  so  far  softened  as  to  resemble  wrought 
iron,  especially  when  they  are  slowly  cooled. 
In  this  operation  the  carbon  of  the  cast  iron 
appears  to  be  gradually  removed,  in  the  form 
of  carbonic  oxide,  at  the  exjpense  of  a  part  ol 
the  oxvgen  of  the  oxide  in  which  they  are 
embedded. 

Wrought  or  malleable  iron  is  the  metal  in 
a  comparatively  pure  state,  though  it  retains 
traces  of  carbon,  and  of  some  of  the  other 
impurities  of  cast  iron.  To  ^ect  the  conver- 
sion of  cast  into  wrought  iron,  the  cast  metal 
is  in  the  first  instance  refined,  by  subject- 
ing it  to  the  action  of  air  at  a  very  nigh 
temperature,  in  a  kind  of  foige  furnace.  Much 
of  the  carbon  is  thus  burnt  off;  and  the 
silicon,  converted  into  silica,  forms  a  fusible 
slag  with  the  oxide  of  iron,  which  tends  to  the 
further  purification  of  the  mass.  The  fused 
metal  is  then  run  off,  and  formed  into  caketi 
which  are  rapidly  cooled  by  the  aflhsion  ol 
water.  The  silicate  of  iron  formed  in  this  pro- 
cess is  partly  derived  from  the  rough  cast  iron, 
and  partly  from  added  sand ;  it  approaches  the 
composition  3(FeO)SiOi,  and  itself  performs  a 
part  in  deansing  the  metal,  by  acting  as  ao 
oxidising  agent  The  further  and  final  puri- 
fication of  the  metal  is  effected  by  a  proceee 
called  puddling,  carried  on  in  a  reverberatory 
furnace,  which  admits  of  the  fusion  of  the  re- 
fined iron  by  a  current  of  intensely  heated  aiv 
and  fiame,  without  direct  contact  with  the  fueL 
Here  the  metal  is  well  stined,  so  that  the 
superfidal  oxide  may  be  mixed  in  the  mass, 
which  soon  begins  to  heave  and  emit  jets  of 
carbonic  oxide,  and  gradually  growing  tough 
and  less  fusible,  becomes  at  lengUi  pulverulent. 
The  fire  is  then  urged  so  that  the  pamdes  again 
agglutinate  at  a  wdding  heat,  and  admit  of 
bein^  made  up  into  globular  masses,  or  blooms^ 
and  in  that  state  of  intense  heat  are  subjected 
to  the  shingling  press,  or  to  rollers,  by  whidi 
extraneous  matters  are  squeesed  out  in  the 
linrm  of  slag,  and  the  density  of  the  metti 
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ineniased ;  it  now  admits  of  being  rolled  into 
bars,  which  are  cut  into  convenient  lengths, 
placed  in  parcels  in  a  yery  hot  roverberatoiy 
ftirnace,  and  again  rolled.  The  metal  is  now 
tough,  flexible,  and  malleable,  but  less  fusible, 
and  is,  in  fact,  nearly  pure,  retaining  not  more 
than  ^  part  of  carbon,  and  traces  only  of 
other  matters. 

The  slags  formed  in  the  operations  of  refining 
and  puddling,  containing  about  sixty  per  cent. 
of  iron,  are  reduced  in  the  blast  furnace,  in  the 
aame  way  as  the  original  ore,  but  the  iron  so 
produced  is  cold  short ;  it  admits  of  working 
At  a  red  heat,  but  is  brittle  when  cold,  a  quality 
supposed  to  depend  upon  the  presence  of  phos- 
phide of  iron,  derived  from  phosphate  of  iron 
existing  in  the  slag.  Iron  is  also  occasionallv 
red  sh^tf  that  is,  brittle  at  a  red  heat,  though 
malleable  when  cold:  this  quality  has  been 
ascribed  to  traces  of  arsenic  and  copper. 

Many  other  processes  for  the  conversion  of 
cast  into  wrougnt  iron  and  steel  have  been  sug- 
gested, and  amongst  them  that  of  Mr.  Bessemer 
deserves  especial  mention ;  it  consists  in  passing 
currents  of  air  and  steam  through  the  fused 
metal.  For  details  see  Percy's  Metallurgy ; 
Ure's  Dictionary  of  Arts  and  Manufactures ; 
and  the  article  'Iron*  in  Watts*s  Dictionary 
of  Chemistry.  For  a  process  by  Dr.  Siemens 
see  Journal  of  the  Chemical  Soe.  1873. 

At  what  period  iron  began  to  be  made  in 
this  countrv,  there  is  no  means  of  ascertaining ; 
but  there  is  authentic  evidence  to  show  that 
iron  works  were  established  by  the  Homans  in 
the  Forest  of  Dean  and  in  other  parts  of  the 
kingdom.'  (Pennant's  Wales^  vol.  i.  page  80,  ed. 
1810.)  They  were  also  established  at  a  very 
early  period  in  Kent  and  Sussex ;  but  it  was 
not  until  after  the  celebrated  invention  of  Lord 
Dudley  in  1619,  bv  which  pit  coal  was  substi- 
tuted for  wood  in  the  smelting  of  iron  ore,  that 
a  great  impetus  was  given  to  the  working  of 
this  valuable  mineral;  an  invention  which, 
though  interrupted  and  clogged  for  a  time  by 
the  devices  of  an  ignorant  nibble,  at  last  esta- 
blished for  itself  a  sure  footing  both  in  this 
and  in  every  other  country  in  the  civilised 
world.  From  1740  (the  date  when  Lord 
Dudley's  invention  became  generally  adopted), 
the  progress  of  the  manufactmre,  in  Enghrnd, 
has  exceeded  the  most  sanguine  expectations ; 
and  though  we  have  no  means  of  ascertaining 
the  exact  quantity  produced,  the  subjoined 
estimates  will  show  at  one  glance  the  import- 
ance of  the  manufacture,  and  the  unexampled 
rapidity  of  the  growth  of  this  branch  of  the 
national  production  during  the  last  and  the 
present  centuries.  In  1740  the  quantity  of 
iron  manufactured  in  England  and  Wales  was 
only  17,000  tons ;  in  1760,  it  was  22,000  tons ; 
in  1788,  it  was  68,000  tons ;  in  1796,  it  was 
125,000  tons;  in  1806,  it  was  250,000  tons; 
in  1820,  it  was  400,000  tons ;  in  1827,  it  was 
690,000  tons;  in  1840,  it  was  1,000,000  tons; 
in  1850,  it  was  nearly  2,000,000  tons;  and  in 
1857  it  was  estimated  that  the  total  production 
di  England  was  about  8,000,000  tons  of  cmde 
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iron.  The  other  nations  have  made  great  ad- 
vances m  appropriating  the  most  economical 
processes  of  the  conversion  of  iron ;  but  they 
have  not  hitherto  more  than  equalled  the  pro- 
duction of  England. 

Properties. — Iron  is  fusible  at  a  white  heat, 
but  with  great  difficulty  when  perfectly  pure. 
It  requires  the  highest  heat  of  a  wind  furnace 
to  run  down  soft  iron  nails  into  a  button,  and 
therefore  a  temperature  equal  to  about  3,300^. 
Its  sp.  gr.  is  7*8.  Its  texture  varies  with  the 
method  of  working :  in  bars  or  wires  it  appears 
longitudinally  fibrous,  but  when  long  kept  at  a 
red  heat  it  acquires  a  crystalline  texture,  and  a 
tendency  to  cuboidal  fracture.  It  is  the  hardest 
and  toughest  of  the  ductile  metals ;  it  may  be 
drawn  into  fine  wire,  but  cannot  be  hammered 
out  into  thin  leaves ;  it  is  very  tenacious ;  and 
at  a  bright-red  or  orange  heat  it  admits  of 
being  wdd^d^  or  joined  by  hammering,  to  an- 
other piece  of  the  red-hot  metaL  It  is  at- 
tracted by  the  magnet,  but  does  not  rotain 
magnetism  when  puro ;  at  a  bright-red  heat  it 
becomes  indifferent  to  it,  but  reacquires  this 
property  on  cooling. 

To  obtain  pure  iron,  filings  of  the  best  bar- 
iron  may  be  mixed  with  about  one-fifth  their 
weight  of  pure  peroxide  of  iron,  and  exposed 
(covered  with  pounded  glass  quite  free  finom 
lead)  in  a  well-closed  crucible,  for  about  an 
hour,  to  the  strongest  heat  of  a  forge.  Exposed 
to  heat  and  air,  iron  becomes  superficially  con- 
verted into  a  fusible  oxide ;  when  exposed  to  a 
damp  atmosphere,  it  becomes  incrusted  by  a 
brown  rust.  When  in  a  state  of  extreme  di- 
vision, its  affinity  for  oxygen  is  such,  that  it 
heats,  and  even  ignites,  on  exposure  to  air; 
this  is  the  case  with  the  metiil  as  obtained  by 
the  action  of  hydrogen  upon  red-hot  oxide  of 
iron,  and  when  thus  reduced,  at  a  temperature 
not  sufficient  to  cause  the  adhesion  of  the  par- 
ticles of  the  metal,  and  suffered  to  cool  in  an 
atmosphere  of  hydrogen,  it  requires  the  same 
precautions  for  its  preservation  as  potassium. 
A  spontaneously  combustible  form  of  iron  is 
also  obtained  by  the  ignition  of  Prussian  blue. 
In  a  dense  mass,  iron  is  not  affected  by  dry 
air,  and  it  even  retains  its  polish  when  im- 
mersed in  pure  water  which  has  been  deprived 
of  air ;  but  in  common  water,  or  in  water  ex- 
posed to  air ;  it. soon  rusts.  This  oxidation  by 
water  is  prevented  by  the  alkalies ;  and  in  lime 
water,  or  in  a  weak  solution  of  ammonia,  potash, 
or  soda,  the  metal  keeps  its  lustre. 

Iron  is  susceptible  of  four  definite  degrees 
of  oxidation — forming  a  protoxide  (FeO), 
ferrous  oxide,  which  is  the  basis  of  a  series  of 
well-defined  salts ;  a  sesquioxide  (Fe^O,),  ferric 
oxide,  generally  termed  red  oxide  or  peroxide, 
forming  another  series  of  salts  ;  a  black  inter- 
mediate oxide,  known  also  under  the  name  of 
magnetic  oxide  (Fe^O^);  and  a  hyperoxide, 
(FeO,),  which  has  not  bieen  isohited,  but  exists 
in  ferrates. 

The  oxides  of  iron  are  the  common  colour- 
ing matters  of  the  mineral  kingdom ;  the  per- 
oxide is  much  used  as  a  pigment,  and  in  Uie 
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state  of  hydrate  for  the  purification  of  coal  gas 
by  the  abstraction  and  decomposition  of  eul- 
ponretted  hydrogen.  The  compounds  of  iron 
with  chlorine,  &c^  generally  correspond  in 
atomic  composition  with  the  protoxide  and 
peroxide.  The  sulphides  are  represented  hy 
FeS  and  FeS, :  there  is  also  a  sesquisulphide 
^Fe^S,.    [Ptkitbs.] 

Many  of  the  salts  of  iron  are  of  much  im- 
portance in  the  arts,  more  especially  as  mor- 
dants in  dyeing  and  calico-printing,  in  the 
manufacture  of  common  writing  ink,  of  Prus- 
aian  blue,  and  of  several  pharmaceutical  pre- 
parations :  the  principal  of  these  will  be  found 
BOticed  under  other  heads.  The  presence  of 
iron  in  water  is  recognised  by  its  inky  taste,  by 
the  deposition  of  a  yellow  or  brown  precipitate 
when  boiled  or  exposed  to  air ;  by  a  purple  or 
black  tinge  with  infusion  of  galls  and  a  blue 
tinge  witJh  ferrocyanide  of  potassium.  The 
salts  of  the  protoxide  are  mostly  converted  into 
those  of  the  peroxide,  by  exposure  to  air,  or  by 
common  oxidising  agents. 

Zron  Armour  Plates.  Plates  used  for  the 
protection  of  vessels  of  war,  and  fortifications, 
against  modem  artillery.  Although  iron  armour 
was  suggested  in  America  in  1812,  and  in  France 
in  1821,  the  first  English  experiment  recorded 
took  place  at  Woolwich  in  1827,  at  the  instiga- 
tion of  General  Ford,  who  proposed  to  protect 
masonry  with  wrought-iron  bars.  The  result 
of  this  experiment  being  unsatisfactory,  the 
idea  was  abandoned ;  and  though  revived  again 
in  this  country  in  1850,  it  was  first  brought  to 
a  practical  issue  in  France.  The  French'fioating 
l)attery,  engaged  at  Kinbum  in  1855,  was  so 
superior  to  its  wooden  companions,  that  the 
question  of  iron  defences  was  taken  up  by 
our  Admiralty.  A  committee  assembled,  and 
carrio<^l  on  experiments  until  1860,  which  ended 
generally  in  this  result :  That  a  good  wrought- 
iron  plate,  4^  inches  thick,  backed  with  18 
inches  of  teal,  was  practically  proof  against 
the  68-pounder  and  7-inch  breech-loader  Arm- 
strong gun,  at  a  range  of  400  yards.  On 
the  data  thus  obtaineid,  the  Warrior,  Black 
Prince,  Defence,  and  Besistance  were  built, 
their  construction  being  as  follows:  4j-inch 
wrought-iron  plates,  each  15  feet  by  3  feet  2 
inches,  fastened  by  U-inch  bolts,  riveted  on 
the  inside ;  then  a  backing  of  IS  inches  of  teak 
well  caulked,  and  a  ^inch  wrought-iron  skin 
on  iron  ribs,  18  inches  apart.  The  bow  and 
stem  of  the  Warrior  and  Black  Prince  are 
covered  with  only  J -inch  boiler  plate,  in  order 
to  lessen  the  weight. 

A  new  committee  wns  appointed  early  in 
1861,  which  continued  its  labours  until  early  in 
1864,  during  which  period  very  heavy  guns 
were  made,  and  brought  to  bear  upon  armour- 
plated  targets  of  various  constructions.  The 
following  are  the  chief  results  established  by 
this  course  of  experiments. 

1.  Wrought  iron  of  the  softest  quality  is  best 
adapted  for  armour  plate ;  and  Uie  least  ap- 
proach to  steely  quality  of  iron  should  be 
avoided.    2.  Very  powex^  machinery  is  abto- 
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lutely  necessary,  and  rolled  plates  are  betttt 
than  hammered.  3.  Large  and  wide  plates  are 
better  than  small  and  narrow,  all  plates  being 
weakest  near  the  edges.  4.  Tongueing  ana 
grooving  weakens  the  plate,  and  tends  to  destroy 
the  phite  adjacent  to  that  which  is  stmck.  5. 
A  combination  of  bars  is  inferior  to  a  solid 
plate  of  the  same  weight  or  tiiickness.  6.  A 
series  of  thin  plates  is  similarly  inferior.  7. 
G^enerally,  no  combination  is  so  good  as  a  solid 
plate,  the  resistance  of  which,  up  to  a  certain 
point,  may  be  assumed  to  be  nearly  as  the 
square  of  the  thickness.  8.  No  advantage  is 
gained  by  placing  plates  at  an  angle  if  the  iron 
must  be  made  thinner  in  consequence ;  or,  in 
other  words,  iron  of  a  given  weight  is  most 
usefully  employed  in  thick  vertical  plates.  9. 
Rigid  backing  is  best,  for  fortifications,  but  a 
soft  backing  yields  to  any  distortion  of  the 
plate,  distributes  the  effect  over  a  laiger  area^ 
and  diminishes  the  damage  to  the  general 
structure.  10.  Wooden  backing  answers  these 
conditions  as  well  as,  or  better  Uian,  any  other. 
11.  Increase  of  thickness  of  plate  does  not 
compensate  for  considerable  diminution  of 
backing.  12.  All  irregularities  of  surface,  such 
as  bosses,  &c.,  tend  to  weaken  the  plate. 
13.  A  facing  of  wood,  or  other  material, 
saves  the  plate  to  some  extent ;  but  is  easily 
destroyed  by  shell.  14.  The  bolts  which  fasten 
the  plates  should  be  of  large  diameter,  at  least 
two  inches;  countersunk  bolts,  with  conical 
heads  and  double  nuts,  have  been  found  to 
answer  best.  15.  Soft  washers  should  be 
used  to  protect  the  fastenings. 

The  above  results,  as  may  be  observed,  con- 
firm the  fact  established  by  experiment^  that 
the  Warrior  target,  in  proportion  to  its  weiKht^ 
offers  the  best  protection  of  any  tarvet  yet  tned. 
Steel  projectiles,  both  shot  and  sheU,  from  large 
guns,  have  passed  through  this  target;  and 
there  is  no  doubt  that  after  we  have  arrived  at 
the  maximum  thickness  of  iron  which  a  vessel 
can  be  made  to  carry,  there  will  be  little  diffi- 
culty in  constrocting  a  gun  to  send  a  projectile 
through  its  sides.  A  shell  of  585  lb.  weight, 
containing  24  lb.  of  powder,  fired  from  the 
13-inch  Armstrong  gnn,  recently  penetrated  the 
Warrior  target,  tbmigh  the  charge  had  been 
reduced  so  as  to  give  the  shell  a  velocity  on 
striking  equal  to  what  it  would  have  been  at 
2,000  yards  with  the  ordinuy  service  chuge. 

War  vessels  have  been  built,  tmder  the  di- 
rection of  the  chief  constructor  of  the  navy, 
having  a  greater  thickness  of  armour  than  that 
of  the  Wairior;  such  aro  the  Minotaur  and 
Bellerophon ;  and  the  cupolas  of  the  Royal 
Sovereign,  a  man-of-war  altered  on  Captain 
Coles'  plan,  have  a  thickness  of  plating,  around 
the  ports,  of  eleven  inches. 

Iron-clads  have  been  extemporised  in  America 
during  the  late  war,  by  both  the  Northern  and 
Southern  States,  by  fastening  rails  or  chain 
cables  along  the  sides  of  the  vessels.  This 
kind  of  armour,  although  sufficient  to  break  up 
cast-iron  shells,  as  shown  in  the  action  between 
the  Kearsage  and  Alabama^  off  Cherboin{^ 
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tronld  offer  little  reeistance  to  the  steel  pro- 
jectiles now  in  use  with  the  artillezy  wxiich 
wHl  be  brought  against  iion-dad  Tess^. 

Some  alterations  are  likely  to  be  made  in 
the  manner  of  securing  the  plates,  the  bolt 
system  being  very  defective.  Wood  screws  ap- 
pear to  give  good  results,  and  may  possibly^  be 
substituted  ror,  or  used  in  coi\junction  with, 
bolts. 

TbB  wei^t  of  armour  which  a  ship  can 
carry  is,  of  course,  bounded  by  certain  hmits ; 
there  is,  howeyer,  no  limit  but  that  of  expense 
to  the  armour  which  may  be  placed  upon 
fortresses.  The  embrasures  especially  require 
protection,  and  various  shields  have  been 
proposed  for  this  purpose.  Thomeycrolt's  bars, 
although  rqected  in  this  country,  have  been 
suppli^  to  the  Russian  Government  for  the 
defences  of  Cronstadt.  A  shld^d,  the  invention 
of  Captain  Inglis,  R.E.,  has  been  found  to  give 
very  satisfactory  results.  It  consists  of  planks 
of  wrought-iron  crossing  each  other  at  right 
angles,  we  front  layer  being  6  inches,  7  inches, 
and  8  inches  thick,  and  the  rear  layer  6  inches 
thick,  secured  through  the  centres  by  screw 
bolts  with  elastic  washers  under  the  nuts. 
This  shield  was  fired  at  with  a  300-pounder 
Armstrong  gun  and  other  heavy  ordnance ;  but, 
though  much  shaken,  it  was  not  penetrated. 
The  conditions  of  weight  of  armour  for  land 
fortifications  being  essentially  different  to  those 
for  ships,  as  above  stated,  it  appears  that  a 
shield  can  be  made  to  withstand  any  ordnance 
brought  to  bear  on  it  The  problem  is,  to 
effect  this  at  the  least  cost 

For  the  questions  of  the  velocity  necessary  to 
penetrate  armour  plate,  and  the  (est  form  and 
material  of  shot,  the  reader  is  referred  to  the 
artides  OumrBBT  and  Pbojbctilk 

Zron  Pyritea.  Yellow  sulphide  of  iron. 
A  bisulphide  of  iron,  composed  of  iron  66 -i- 
Bulphur  64.  It  is  a  very  common  and  abundant 
ore  of  the  metal ;  it  has  hitherto  been  prin- 
cipally employed  for  the  production  of  the 
sulphate  of  iron,  or  green  vUriol;  but  since 
the  attempt  to  create  a  monopoly  in  the 
sulphur  trade,  it  has  been  largely  used  for  the 
preparation  of  sulphuric  acid.    [Ptbitbs.] 

Iron  Bblpa.    [Ibon  Abmoub  PlatbT) 

Iron-olad  Sblpa.  [Iboh  Abmoub  Platb.! 

Zronwood*  The  name  given  to  the  hard 
wood  of  various  trees  in  different  countries, 
and  more  particularly  to  the  trees  of  the  genus 
SiderosyUm,  That  of  Bourbon  is  Ot^pania 
SKderoxyUm ;  those  of  the  Dutch  East  Indies, 
EuiideroxyUm  Ztutgeri,  Namia  vera,  Inisia 
amboinensie,  MemeeyUm  ferreum^  Stadmannia 
SkderoxyUm^  Sloetia  Sideroxylon  and  others; 
that  of  Morocoo  is  Arganui  Sideroxylon ;  that 
of  Norfolk  Island,  NoteUfa  UmgifoUa\  that  of 
North  America,  Oetrya  virginica.  These  names 
by  no  means  ezhaost  the  list  of  plants  to  which 
tne  term  is  applied. 

Irony  (Gr.  tlpta^ta,  ttcm  t/tpmp,  a  dissembUr, 
as  sayine  less  than  he  thinks).  In  Rhetoric^ 
the  qu^ty  of  style  and  of  sentiment  which 
Aristotle  designates  by  this  term  is  some- 
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what  different  firom  that  which  boars  the  same 
title  in  modem  phraseology,  being,  in  fact, 
only  a  subdivision  of  it  Irony,  in  his  sense  of 
the  word,  is  an  artftil  representation  of  quali- 
ties or  things  as  less  than  they  really  are. 
Thus,  among  the  various  characters  of  the 
human  mind  as  given  by  him,  the  djptfr  is  one 
who  affectedly  conceals  or  depreciates  his  own 
good  qualities.  Quintilian  gives  to  rhetorical 
irony  a  far  more  general  sense,  terming  it 
diversUoquium,  or  the  use  of  expressions  con- 
trary to  the  thoughts  of  the  speaker.  He 
also  distinguishes  it  into  two  species,  treating 
it  as  a  trope  or  figure  of  q>eiech  where  the 
opposition  of  thought  to  language  extends  only 
to  a  few  words ;  a  figure  of  thought  where  it 
extends  to  a  whole  passage  or  discourse.  The 
Socratic  irony  is  employed  in  argument  when 
one  speaker  affects  to  take  the  positions  of  the 
other  for  granted,  in  order  adroitly  to  lead 
him  into  self-contradiction  or  obvious  ab- 
surdity. In  the  ordinary  sense,  irony  is  a 
more  delicate  species  of  sarcasm,  by  which 
praises  are  bestowed  where  it  is  intended  to 
convey  the  opposite  sense  of  disapprobation ; 
or  assent  is  notified  where  the  real  object  is  to 
express  dissent. 

Irradiation  HLAt  irradio,  /  shine  on,  from 
radius,  a  ray).  The  apparent  enlargement  of 
a  strongly  illuminated  object  Thus  a  plati- 
num wire  raised  to  incandescence  appears  much 
thicker.  The  impression  produced  by  light  on 
the  retina  appears  to  be  extended,  though  to 
an  extremely  small  distance,  round  the  image 
of  the  object  formed  bv  the  lens  of  the  eye.  The 
apparent  projection  beyond  the  planet^s  disc 
of  the  polar  snows  of  Mars  is  due  to  irradia- 
tion, as  also  is  the  apparent  large  size  of  the 
sun  and  moon. 

IrrationaL  In  Arithmetic,  an  irrational 
quantity  or  eurd  is  one  whose  ratio  to  tmity 
is  not  equal  to  that  of  any  two  finite  num- 
bers. Irrational  quantities  are  met  with  in 
attempting  to  extract  the  roots  of  numbers: 
thus  the  square  root  of  2  is  irrational ;  it  may 

be  represented  by  the  symbol  ^%  but  it  can 
only  be  approximated  to  by  actual  calculation. 
The  term  irrational  is  also  applied  to  algebraic 
expressions  which  involve  Pactional  in<uoes  or 
radical  signs ;  and  an  expression  of  this  kind  is 
said  to  be  rationalised  when,  by  the  performance 
of  suitable  algebraic  operations,  its  irrational 
form  is  made  to  disappear.    Thus  the  equation 

by  obrious  processes  of  transposition  and  invo- 
lution may  be  made  to  assume  the  rational  form, 

«« +^  +  *•  -  2yr — 2jrjf  -  2ay  «  0. 

Irrodoelblo  Case.  [Cubic  Equation.] 
Irredoelble  aquation.  An  algebraic 
equation,  whose  ooefilcients  are  rationu  func- 
tions of  any  Imown  quantities,  is  said  to  be 
irreducible  when  the  function  which  is  equated 
to  sero  is  not  divisible  bv  any  function  of 
lower  degree  whose  coefficients  are  likewise 
rational  functions  of  known  quantities. 
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(Lat  in,  neg.,  and  regula,  a 
rttis).  In  Botany,  haying  the  parts  which  con- 
stitute one  series  in  a  flower,  the  petals  for 
example,  dissimilar  in  size  and  form. 

Drroffnlar  Cadence.  In  Mnsic,  one  which 
does  not  end  npon  the  essential  chord  of 
the  mode  in  which  a  piece  is  composed. 
[Cadencb.] 

Zrreffiilar  Vroops.  Troops  enlisted,  paid, 
and  officered  differently  from  the  regular  army, 
and  in  general  subject  to  different  rules  of 
discipline.  There  are  sereral  regiments  of 
irregular  cayaliy  in  India;  in  these  the  men 
provide  their  own  horses,  arms,  clothing,  and 
subsistence.  The  regiments  are  raised  by 
voluntary  enlistment,  and  the  men  must  serve 
twenty  yean  before  they  receive  any  retiring 
allowance. 

Xrrifatioii  (Lat.  irrigatio^.  The  art  of 
spreading  water  over  lands  artificially,  and  by 
means  of  surface  drains  or  channels,  as  con- 
trasted with  watering  by  manual  labour.  In 
Great  Britain  and  in  analogous  climates,  irri- 
gation is  confined  to  grass  land ;  but  in  warmer 
climates,  such  as  those  of  Italy,  Spain,  India, 
&c,  irrigation  is  considered  to  be  essential  to 
the  proauction  of  large  crops  in  eveiy  kind 
of  field  or  garden  cultivation.  When  any 
surface  is  to  be  iirigated,  the  supply  of  water 
that  is  to  be  used  for  this  purpose  is  conducted 
to  the  highest  point  of  the  field,  and  it  is 
thence  led  over  tne  surface  in  open  gutters,  so 
as  to  run  very  slowly,  and  to  sink  into  the 
earth  as  it  proceeds.  In  general  no  great 
surface  can  be  irrigated  at  the  same  time,  and 
different  parts  of  a  farm  or  of  a  field  must 
be  irrigated  in  succession.  In  countries  where 
this  practice  is  universal,  it  often  happens  that 
one  source  of  supply  is  common  to  two  or 
more  fiurms,  the  occupiers  of  which  have  the 
water  on  idtemate  days;  but  the  rights  of 
water  are  subjects  of  frequent  dispute.  In  the 
south  of  France,  and  in  Italy  and  Spain,  abun- 
dant crops  cannot  be  proauced  without  irri- 
gation, which  forms  a  necessary  part  of  the 
education  of  the  agricultural  engineer.  Even 
the  potato  crop  and  madder  are  irrigated  in 
the  neighbourhood  of  Avignon ;  and  in  Tus- 
cany, wheat,  maize,  beans,  turnips,  and  eveiy 
other  crop  that  can  be  sown  witn  the  drill  is 
watered  fh>m  artificial  channels;  while  in 
India  the  cotton,  sugar,  and  indigo  crops  are 
considered  to  require  irrigation.  The  practice 
is  as  old  as  human  civilisation ;  and  some  of 
the  first  machines  we  read  of  in  history  are 
those  for  raising  the  waters  of  the  Nile,  Tigris, 
and  Euphrates,  for  irrigating  the  lands  upon 
their  banks.  Water,  in  short,  is  to  the  agricul- 
ture of  warm  climates  what  manure  is  to  the 
cultivator  of  temperate  latitudes;  and  the 
efforta  of  the  wisest  rulers  have  been  at  all 
times  directed  to  securing  a  proper  supply  of 
it  The  English  government  has  lately  en- 
eouzBged  vast  works  lor  this  purpose  m  its 
Indian  possessions,  and  these  have  already 
yielded  enormons  profits.  The  irrigation  works 
of  the  Moon  of  Spain  may  still  be  referred  to 
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as  models  of  that  description  of  enteiprise. 
The  reader  who  may  desire  to  study  this  sub* 
ject  thoroughly  would  do  well  to  consult  Baird 
Smith's  works  On  Indian  Irrigatian  and  On  the 
IrrigaHon  of  the  Madras  Territory^  Nadault 
de  BufS>n's  TraiU  de  PlrHgation  de  ritalie 
l^tentrionaUf  and  his  TraiU  de  T  Agriculture 
BydrauU^.  The  article  on  *  Water  Meadows' 
in  the  Aide  Mimoire  of  the  military  sciences 
ma^  be  consulted  for  the  bibliography  of  the 
subject  A  description  of  the  works  upon  the 
gr^  Ganges  canal  would  also  repay  the  atten- 
tion of  anyone  who  might  think  fit  to  trace 
the  progress  of  the  art  of  irrigation :  some  of 
them  are  amongst  the  most  gigantic  hydraulio 
works  ever  executed,  as  for  instance  the  Solani 
aqueduct,  which  has  a  dear  waterway  of  180 
feet  in  width  by  10  feet  in  depth,  with  a  head- 
way above  the  valley  of  the  river  traversed 
equal  to  about  30  feet  This  work  was  exe- 
cuted by  the  late  East  India  Company,  which 
fully  appreciated  the  importance  of  irrigation. 

Xrrtiifltes.  The  name  popularly  given  to 
the  followers  of  Edward  Irving,  who  died  at 
Glasgow  in  1884.  This  celebrated  preacher 
drifted  into  a  system  of  mystidsm,  in  which 
the  doctrine  of  a  millennium,  witiv  the  power  of 
working  miracles  and  speaking  with  tongues, 
bore  a  prominent  part  After  his  death,  this 
system  was  greatly  develop  by  his  adherents, 
who  organised  themselves  uto  a  body  to  which 
thev  have  ^ven  the  name  of  tlie  'CathoHo 
and  Apostolic  Church.'  The  titles  and  grada- 
tions of  their  ministen  are  bonowed  from  the 
Hebrew  hierarchy  of  angeli,  while  their  disci- 
pline and  doctrine  in  some  respects  resemble 
those  of  the  church  of  Rome. 

Zsadelplioiui  (Gr.  IcrdScX^r,  like  a  brother). 
In  Botany,  when  the  separate  bundles  of 
stamens  in  a  diadelphous  flower  are  equal  or 
alike. 

Isatlmtde.  A  crystalline  yellow  powder 
formed  on  passing  dry  ammonia  into  an 
alcoholic  solution  of  isatin. 

ZsattB.  The  product  of  the  oxidation  of 
indigo  bv  chromic  or  nitric  acid.  It  occurs  in 
beautiful  rose-red  crystals. 

Zsatie  (Gr.  c<r^it).  A  genus  of  Crue(fera 
which  yields  one  or  two  dye  plants,  I,  UnC' 
toriOf  the  Woad,  and  /.  inaigotica^  the  Tein- 
ching  of  China.  Woad  is  said  to  have  been 
originally  a  native  of  South-eastern  Europe, 
whence  it  has  spread  by  means  of  cultivation, 
and  become  natmralised  in  Europe  as  &r  north 
as  Sweden,  and  also  in  some  parts  of  Asia. 
B^ore  the  use  of  indigo  became  common 
among  European  dyers,  the  blue  colouring 
matter  obtained  tram  this  plant  was  an  article 
of  peat  importance;  but  the  introdaction  of 
indigo  has  almost  entirely  superseded  it,  and 
it  is  now  only  grown  to  a  slight  extent^  and 
used  chiefly  hj  woollen  dyers  for  mixing  with 
indigo,  in  order  to  excite  fermentation.  It  is 
generally  prepared  by  grinding  the  leaves  into 
a  paste,  which  is  then  earefdly  fermented  in 
heaps^  and  afterwards  made  into  bells  or  brioki 
for  sale.    Small  quantities  of  these  balls  aie 
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annually  imported  from  the  Continent)  amo^t- 
in£  in  1859  to  200  cwt  The  use  of  woad  m 
a  dye  dates  fh>m  very  early  times.  Dioscorides^ 
l^liny,  and  others,  mention  its  use  for  dyeing 
wool;  and  Caesar  relates  that  the  an^f^l* 
Britons  used  it  for  staining  their  bodiesj^the, 
woid  Britain  being .  deriTm  from  thee  vfdti^ 
brith  or  brtt,  *  painted,'  in  reference,  to  .t^, 
custom. 

I.  indigotica  is  cultivated  as  a  tinctoijiajl  plant 
in  the  north  of  China,  where  it  is  called.  Tein- 
cMnat  and  takes  the  place  of  the  indiga  of  the 
south.  Its  colouring  matter  is  ol^tamed  by  a 
process  closely  analogous  to  thivt  em^yed  in 
the  preparation  of  inaiso  ;  but  instead  of  being 
thoroughly  inspissated,  so  as  to  form  solid 
cakes,  it  is  used  by  the  Chinese  dyers  in  ai 
semi-liquid  or  pasty  state.  It  is  commonly 
employed  for  dyeing  cotton  cloth,  to  which  it 
imparts  a  dark-blue  colour. 

laeliiooela  (Gr.  Irx^'^^t  ^^  ^Pt  ^^^  f^^v, 
tumour),  A  hernial  tumour  at  the  foramen 
of  the  ischium. 

ZAeblimi  (Gbr.  tffx^ow).  One  of  the  bones  of 
the  foetal  pelvis,  and  a  part  of  the  os  innouUna' 
turn  in  the  adult. 

Zaobnoplionia  or  Isoboplionia  (Or. 
IffxtftHpwlOf  from  Itrxy^s,  thin,  and  ^my^,  voice). 
Terms  used  by  pathologists  to  designate  a  thin 
or  small  voice,  loss  of  voice,  and  impeffect 
speech  or  stammering. 

Isolmiia  (Gr.  t(rx»,  /  retain,  and  odpQy, 
urine).    Betention  of  urine. 

tacrine.  A  variety  of  Titaniferous  Iron, 
fotmd  disseminated  in  Iron-sand  near  the 
source  of  the  Iser,  in  Silesia. 

Xaetbionlo  Add.  An  uncrystallisable 
stable  isomer  of  sulphovinic  acid ;  formed  when 
solution  of  ethionic  acid  is  boiled. 

Zainglass  {Qter.  hausenblase,  the  air-bladder 
of  the  sturgeon).  A  very  pure  form  of  gelatine, 
prepared  m>m  certain  parts  of  the  entrails  of 
several  fish.  The  best  is  derived  from  the 
sturgeon,  and  is  almost  exclusively  imported 
from  Bussia,  twisted  up  in  rolls  o^  formed  into 
cakes,  which  are  afterwards  torn  into  shreds  or 
cut  into  fine  shavings  in  this  country.  Gk>od 
isinglass  should  be  free  from  smell  and  taste, 
and  perfectly  soluble  in  boiUng  water. 

Zais.  One  of  the  chief  deitiee  in  Egyptian 
mythology,  the  wife  of  Osiris  o^id  m^her  of 
Horns.  She  is,  however,  very  variously  de- 
scribed, and  invested  with  many  ^^^fferent  cha- 
racters. By  the  Greeks,  she  was  generally 
identified  with  Demeter  (O^reif).  Among  the 
higher  and  more  philosophical  theologians  she 
was  made  the  svmbol  of  Pantheistic  divinitv : 
see  especially  the  remarkable  piUBsage  at  tne 
end  of  the  Golden  Jss  of  Apiueiui^  By  the 
people  she  was  worshipped  as  the  goddess  of 
fecundity,  and  in  her  nonour  an  annual  festi- 
val waa  instituted  which  lasted  seven  days. 
The  cow  'was  sacred  to  her.  She-  was  repre- 
■ented  variously,  though  most  usually  as  a 
woman  with  the  horns  of  a  cow,  and  some- 
times with  the  lotus  on  her  head  and  the  sis- 
tnm  in  her  hand.  Herpriests  were  bound  to  ob- 
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serve  perpetual  chastity ;  but  when  her  worship 
passed  into  foreign  countries,  her  rites  became 
.merely  a  cloak  for  sacerdotal  licentiousnesa, 
which  at  last  reached  such  a  pitch  that  they 
were  prohibited  at  Bome.  Tno  worship  of 
I^js,  however,  was  repeatedly  revived,  and 
famished  a  theme  for  the  indignant  pen  of 
Juvenal.  The  Isiac  Table  in  the  Turin  Mu- 
seum, which  was  so  long  supposed  by  the 
learned  to  represent  the  mysteries  of  Isia, 
'has  been  judged  by  Champollion  to  be  the 
work  of  an  uninitiated  artist  little  acquainted 
with  the  worship  of  the  goddess,  and  probably 
of  the  age  of  Hadrian.'  (Creuzer's  Mythol. ; 
Plutarch's  Treatise  on  Iris  and  Oriris,  &c  &c. ; 
an  Essay  by  De  Montfau9on,  Hist,  de  PAcad,  des 
Inscr.  voL  zvi.,  which  contains  a  summary  of 
the  Grecian  learning  on  the  subject ;  Hfhn.  de 
VAcad.  des  Inscr.  xxziv. ;  and  Quart.  Rev.  July 
1840.) 

Isis  (Isidos  proclamos,  a  marine  plants  like 
coral,  according  to  Pliny).  The  name  of  a 
genus  of  jointed  coral,  in  which  the  joints  are 
composed  of  a  substance  resembling  horn. 

Zalam  or  Bslam.  The  religion  of  Mo- 
hammed. The  body  of  the  faithful,  and 
the  countries  in  which  it  is  professed,  are 
so  termed  by  the  Mohammedans.  All  those 
who  professed  the  true  religion  and  the  unity 
of  God  before  the  arrival  of  Mohammed, 
are  considered  as  comprised  in  the  character 
and  privileges  of  Islamism.  The  Mufli  of 
Constantinople,  or  chief  minister  of  religion 
in  Turkey,  bears  the  title  of  Sbcikh-ul-Islam. 

Zsland  (properly  eye-land,  from  A.-Sax. 
eye,  as  in  Athelney,  Thomey ;  the  word  isle 
representing  the  Latin  insula :  Wedffwood  8.v.). 
A  tract  of  land  encompassed  with  water, 
whether  of  the  sea,  a  river,  or  a  lake ;  in  con- 
tradistinction to  continent  or  terra  firnia. 

Zslaads.  The  detached  portions  of  land 
separated  from  each  other,  and  from  the  larger 
masses  or  continents,  by  water  spaces  more  or 
less  wide  and  deep,  are  of  two  very  distinct 
kinds.  Some  are  elongated  and  generally 
parallel  to  continents,  others  are  detached, 
rounded,  or  in  groups  and  systems  in  open 
ocean.  The  fonner  are  called  continental,  and 
the  latter  pelagic  Of  the  continental  islands 
of  Europe,  the  British  Islands,  the  islands 
between  Italy  and  Spain,  and  those  of  the 
Grecian  Archipelago  are  the  most  important. 
As  connected  with  Asia  and  Africa,  Formosa 
and  the  Japanese  group,  the  New  Zealand 
group,  Mada^car  and  the  islands  of  the 
Indian  Archipelago,  are  the  most  charac- 
teristic; while  the  West  Indian  islands, 
Patagonia,  and  the  chain  of  iabmds  off  the 
north  coast  of  North  America  are  illustrative 
examples. 

Amongst  pelagic  or  oceanic  islands,  may  be 
quoted  the  various  groups  of  the  Soulli  Pacific 
Ocean,  some  of  those  in  the  In4ian  Ocean,  the 
Canary  Islands,  and  the  Galapagos. 

Most  groups  of  islands  near  eontinents  have 
fi>zmerly  been  connected  with  the  adjacent 
land,  while  the  pelagic  islanda  are  probably 
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related  to  lands  now  either  submerged  or 
rising.  Many  of  the  latter  are  corulline  or 
Tolcanic. 

Zslaads  of  tbe  Blessed  (Lst  InsulseBea- 
torum,  Fortunatae  Insula} ;  Gr.  N^crot  Mtucdptey). 
According  to  the  Grecian  Mythology,  the  Happy 
Islands,  supposed  to  lie  westward  in  the  ocean, 
whither  after  death  the  souls  of  the  righteous 
were  transported.  [Eltsiuh;  Htperborbak 
Gaboens.] 

Tsmaellnns.  A  Mohammedan  sect,  who 
deriyed  their  name  from  maintaining  the 
pretensions  of  Ismael,  the  son  of  Jaafar,  to 
the  rank  of  Imam,  to  the  exclusion  of  Moussa, 
who  was  adopted  by  that  saint.  They  con- 
sequently rejected  the  claims  of  Moussa  and 
the  fiye  subsequent  Imams.  The  Ismaelians 
formed  a  secret  association,  founded  in  the 
tenth  century  of  the  Christian  era  by  Abdallah, 
a  Persian.  From  them  originated  the  famous 
society  of  the  AssASsms.  (Taylors  History 
of  Mohammedanism^  p.  225 ;  Mem.  de  VAcad. 
de»  Inter,  yoL  xyiL ;  *  Secret  Societies  of  the 
Middle  Ages,'  published  in  the  Library  of 
Entertaining  Knowledge^  1837.) 

Zsoeetio  Aoid*  A  constituent  of  the  oil 
expressed  firom  Euphorbiaceous  plants.  In  the 
free  state  it  occurs  in  pearly  scales. 

ZsoditoieiiaL    [Isothbbmal.] 

Zsoctaromatlc  (Gr.  tvos,  equals  and  xp^f^t 
colour).  Haying  the  same  colours.  In  certain 
experiments  with  doubly  refiracting  crystals, 
the  decomposed  light  forms  a  double  series  of 
coloured  rings  or  curves  of  different  forms, 
arranged  in  a  certain  order,  each  curve  in  the 
one  series  having  one  corresponding  to  it  both 
in  form  and  colour  in  the  other.  The  two 
curves  or  lines  which  have  the  same  tint  are 
called  isockromaiic.  (Herschel's  '  Treatise  on 
Light,'  Eneyclopadia  Metropolitana.) 

Zsoelironal  AzeH  (Gr.  t(ro%  and  xp^^o^t 
time).  In  Mechanics,  axes  around  which,  if 
a  body  bo  made  to  oscillate,  the  oscillations 
will  be  performed  in  equal  times. 

Zsocliroiioiui.  A  term  applied  to  two  or 
more  vibrations  or  oscillations  to  denote  that 
they  are  performed  in  equal  times.  The  term 
isochronism,  as  applied  to  a  single  vibrating 
body,  denotes'  the  property  which  it  possesses  of 
performing  successiye  oscillations  in  equal  times, 
notwithstanding  the  variation  in  the  amplitude 
of  tboee  oscillations.  The  isochronism  of  the 
common  pendulum  is  imperfect,  but  that  of  a 
cycloidal  pendulum  is  theoretically  perfect. 
[Cycloid.]  When  the  amplitudes  are  veiy 
small,  howeyer,  the  successive  oscillations  of  a 
common  pendulum  are  practically  isochronous. 
The  isochronism  of  a  vibrating  stretched  string, 
again,  is  proved  by  the  fact  that  the  pitch  of 
the  note  does  not  vary  appreciably  when  its 
inUtnnty  diminishes. 

iBoellnal  &iiies.  Those  lines  which  pass 
through  places  where  the  magnetic  dip  or  in- 
clination is  the  same. 

Xtoodanraaa  (Or.  IMoiun,  buHt  alike).  In 
Andflnt  Azdiitactore^  a  species  of  walling^  in 
iffaieh  all  ths  ayurses  were  of  equal  height. 
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J      Zsogonlo    Ziines    (Gr.    loraytiviof,    equi* 

!  angular).     In  Terrestrial  Magnetism,  the  Imss 
j  passing  through  all  places  on  the  surface  of 
the  earth   at  which   the   horizontal  magnetic 
needle  makes,  the  same  angle  with  the  meri- 
dian, or  at  which  the  declination  itf  the  same. 
[Magnetism,  Tbrhestrjax.] 
I      Zsolatedy    Sttsulated-    (from    the    Ital 
isola,   Lat.   insula,    an  island).      In   Electri« 
!  city,  a  body  is  said  to  be   isolated  when  it 
is  surrounded  by  non-conductors,  or  bodies  to 
which  it  cannot  communicate  its  electric  virtue, 
except  by  induction.     Bodies  may  be  isolated 
'  in  various  ways ;  by  suspending  them  by  means 
I  of  caoutchouc  or  silken  cords ;  by  placing  them 
on  a  cake  of  gutta  percha,  wax,  resin,  or  sul- 
phur, or  on  a  standof  glass  or  diy  varnished 
wood,  &c. 

Isolated  Point.  In  Geoinetry,  a  double 
point  at  which  the  two  tangents  are  imaginary. 
It  is  also  called  a  conjugate  point.  [Conjugate 
Point  and  Doxtblb  PomT.] 

Xsomerlsm  (Gr.  firof,  and  fitpos,  part). 
Compounds  which  contain  the  same  elements 
in  the  same  ratio,  and  yet  eidhibit  distinct 
chemical  qualities, '  are  sayid  to  be  isomeric. 
The  distinctions  thua  arising  are  probably 
referable  to  the  differenf  ways  in  which  the 
same  elementary  atoms  are  grouped  in  the 
compound.  The  ultimate  elements  of  the 
hydrated  cyanate  of  ammonium  and  of  urea  are 
the  same,  and  in  the  same  proportions,  but 
the  two  substances  are  very  distinct;  the  ele- 
ments are  differently  grouped ;  they  are  carbon, 
hydrogen,  oxygen,  and  nitrogen,  and  urea  may 
be  represented  as  CON^Hi,  while  in  the 
cyanate  they  ate  arranged  as  NH4CNO.  To 
analogous  cases  iii  which  the  relative  pro- 
portions of  the  elements  in  100  parts  by  weight 
are  the  same,  but  in  which  the  absolute  number 
of  atoms  differs,  the  term  polymer  ism  has  been 
applied.  Aldehyd  and  acetic  ether  are  liquids 
quite  different  in  properties,  but  they  are  poly- 
meric. Aldehyd  is  represent^  by  C^H^O,  and 
acetic  ether  by  C4Hg02.  Two  atoms  df  alde- 
hyd would  therefore  be  equivalent  to  one  of 
acetic  ether,  but  100  parts  of  each  liquid 
would  yield  precisely  the  samli  relative 'wHghts 
of  carbon  and  hydrogen.  At  the  settle  time 
these  liquids  ard  not  mutually  convertible  into 
each  other.  Cyanic,  fulminic  and^&Mric  itunds, 
or  CNHO,  C2N2H2O2,  and  QN,H,p„' Me  good 
examples.  In  mineral  chemistry,  a'  ffmilar 
condition  presents  itself  itf  reference  Id  the 
compounds  knoim  as  ferro-and  fenrt-d^'ftHogen. 
The  former  is  FejCXN, ;  the  latter  )M  exactly 
double  the  number  of  Atdhbs,  IfeCjaN,,,. 
In  a  state  of  combination,  thfeir '  crystal- 
line forms,  coloT|f,""lind  chemical  ;fropertiee 
are  wholly  d\W8Sf^tit  These  facts  teach  us 
that  the  grouping'  of  thii  atoms,  apart  from 
the  composition*' t^' substances,  hds'a  mate- 
rial influence  on'  thdlr  thfmical  and  ^hysieiil 
properties.  ""^  * 

Jmovk^ro'nm'ipf^  iff Ofiiffllf}  fV^hi  l^os,  and 
fi^pos,  a  part),  It(;  Btftaayj '  ^Ji^  .in  "ntamber. 
Thus  an  isomer^s  flow&r  ii  '^e"in  which 
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Che  different  parte  are  equal  to  each  other  in 
number. 
Zaometileal    VenpeotlTe.      [Pbbsfic- 


ImmnkOirptilMtik  (Gr.  toosj  and  fup^,  formj, 
Bnbetancee  which  resemble  each  other  in  their 
exystalline  forme,  but  differ  in  their  component 
parts,  are  said  to  be  itomorpkotu.  Thus  the 
phosphate  and  biphosphate  of  sodium  haye 
the  same  form  as,  or  are  isomorphous  with,  the 
arseniate  and  binarseniate  of  sodium ;  and  in 
regard  to  other  bases,  such  as  potash  and  am- 
monia, each  arseniate  has  a  corresponding  phos- 
phate possessed  of  the  same  form.  In  these 
«ases  there  is  necessarily  an  analogy  in  the 
Atomic  constitution  of  the  compounds,  which 
Are  observed  to  possess  the  same  number  of 
equivalents  of  acid,  base,  and  water  of  crystal- 
lisation, and  differ  in  nothing  except  that  the 
one  series  contains  an  atom  of  arsenic,  and  the 
other  an  atom  ofphosphorus. 

Zsonandra  (Gr.  f<rof,  equal,  and  i^viip).  The 
genus  which  yields  the  Gntta  Percba  tree,  /. 
GtUta,  which  is  a  laige  fofest-tree  of  the  Indian 
Archipelago,  growing  sixty  or  seventy  feet  high, 
with  a  trunk  two  or  three  feet  in  diameter,  and 
abounding  in  milky  juice,  which  is  GuttaPercha. 
The  tree  belongs  to  the  order  Sa^tacea.  The 
juice  has  been  obtained  by  felling  the  trees, 
and  through  this  extravagant  mode  it  has  become 
extinct  in  Singapore,  whence  the  produce  was 
first  obtained.  The  average  quantity  yielded 
by  each  tree  is  set  down  at  20  lbs.  For  the 
uses  and  properties  of  this  substance,  see  the 
article  GuTTA  PsscHA. 

laopeiimetrioal  (Gr.  Uos ;  wtpifitrpor,  cir- 
cumference). A  term  applied  to  figures,  recti- 
lineal or  curvilineal,  having  e^ual  perimeters. 
An  isoperimetrical  problem  on^ally  denoted 
one  in  which,  of  all  possible  isoperimetrical 
figures,  that  one  was  required  which  possessed 
aome  other  assigned  property  or  properties.  As 
an  example  of  an  isoperimetrical  theorem,  to 
which  the  solution  of  such  problems  lead,  we 
may  cite  the  weU-known  one  according  to  which 
the  area  of  a  circle  is  greater  than  that  en- 
closed by  any  other  isoperimetrical  figure.  The 
term  ieoperimetriealf  however,  was  soon  ex- 
tended to  a  more  general  class  of  problems 
regarding  the  nature  of  the  figure  which,  having 
4$^tain  properties  in  common  with  others,  is 
distinguished  from  the  latter  by  some  maxi- 
mum or  minimum  property. 

James  Bernoulli  was  the  first  who  discovered 
the  true  principles  on  which  questions  of  this 
kind  depend,  and  the  drcomstances  which 
render  the  ordinary  methods  of  maxima  and 
minima  inapplicable  to  them.  The  imme- 
diate subject  of  his  researches  was  the  pro- 
blem of  the  BBACHiSTOGHROifn,  or  curve  of 
quickest  descent,  celebrated  in  the  early  his- 
tory of  the  calculus  on  aceonnt  of  the  con- 
troversy to  which  it  eave  rise  between  the  two 
brothers,  James  ana  John  Bernoulli.  The 
analysis  of  the  fbnner,  Jnai^eU  magni  iVt>- 
ifUmaUi  iBcperimetriei,  was  published  at  Basle 
in  1701,  and  in  the  Xe^psto  Adi  of  the  same 
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year.  Solutions  were  afterwards  given  bj 
TavLor  in  his  Methodua  Incrementorum ;  by 
John  Bernoulli  in  the  MeTnmre  of  the  Academy 
of  Sciences  for  1718;  and  by  Euler  in  the 
Petersburg  Memoirs,  Euler  afterwards  gave  a 
complete  and  general  solution  of  the  problem 
in  his  Methodus  inveniendi  Lineas  curvas 
maximi  minimive  Proprietafe  aaudentfs,  a 
work  of  which  Lagrange  lias  said  that  there 
is  perhaps  no  other  which  can  be  of  more  use 
to  those  who  wish  to  exercise  themselves  in 
the  integral  calculus.  The  method,  however, 
which  is  followed  in  this  work  has  been  super- 
seded by  the  invention  of  the  calculus  of  ffaria- 
iions  by  Lagrange ;  a  most  important  branch 
of  analysis,  of  which  the  solution  of  iso|>eri- 
metrical  problems  is  one  of  the  most  obvious 
applications. 

The  purely  geometrical  treatment  of  isoperi- 
metrical problems  has  been  little  cultivated. 
One  of  the  ablest  researches  of  this  kind  was 
given  by  Steiner  in  Crelle's  Journal,  voL  xxiv. 
1842. 

Zaopoda  (Gr.  titror,  and  vovr,  afoot\  The 
name  of  an  order  of  Crustaceans,  comprehend- 
ing those  which  have  the  legs  all  alike,  and 
adapted  only  for  locomotion  and  prehension. 

Xaopodiform.  The  larvae  of  Saprophaeous 
Hexapods  are  so  called  which  have  an  oblong 
body,  a  distinct  thoracic  shield,  and  a  vent 
provided  with  filaments  or  laminse. 

Zaopsrre  (Gr.  ivo%,  equal,  and  irvp,  fire ;  be- 
cause the  effect  produced  upon  it  by  the  blow- 
pipe is  like  that  produced  on  several  other 
minerals).  A  silicate  of  alumina,  peroxide  of 
iron,  and  lime,  found  in  compact  masses  in  the 
granite  of  St.  Just,  near  Penzance,  in  Corn- 
wall. It  is  an  amorphous  mineral,  resembling 
Obsidian,  of  a  greyish  or  velvet-black  colour, 
occasionally  variegated  with  grey  or  red  spots 
or  streaks,  like  Bloodstone,  and  opaque  or  only 
slightly  translucent. 

Zsoaoelea  (Gr.  Iroa-KtX^is,  from  (ric^Xot,  a 
Up).  In  Geometry,  an  isosceles  triangle  is  one 
which  has  two  eoual  sides.  By  Euclid's  prop.  6, 
book  i.  the  angles  at  the  base  of  an  isosceles 
triangle  are  also  equal. 

Zaostamonoiia  (Gr.  Jaos,  and  ffHifutp,  a 
thread  or  stamen).  In  Botany,  this  term,  in 
expressing  the  proportion  that  one  part  bears 
to  another,  denotes  that  the  stamens  are  equal 
in  number  to  the  petals. 

Zsotliennal  (Gr.  Jcos,  and  Bipfiri,  heat).  In 
Physical  Geography,  isothermal  lines  are  those 
which  pass  through  those  points  on  the  surface 
of  the  earth  at  which  the  mean  annual  tempe- 
rature is  the  same.  Isothermal  cones  are  spaces 
on  opposite  sides  of  the  equator  having  the 
same  mean  temperature,  and  bounded  by  cor- 
responding isothermal  lines.  On  account  of 
the  irregmar  form  and  disposition  of  the  con- 
tinental masses,  by  which  the  climate  of  dif- 
ferent places  is  greatly  influenced,  the  iso- 
thermal curves  are  not  parallel  to  the  equator, 
excepting  in  the  very  low  latitudes.  According 
to  Humboldt,  the  isothermal  line  which  corre- 
spondf  to  the  temperature  of  32^  Fahrenheit, 
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jMiflses  between  Ulea  in  Lapland,  lat  66^,  and 
Table  Bay  on  the  coast  of  Labrador,  lat.  64°. 
The  iaothermal  line  of  41^  paaaes  near  Stock- 
holm, lat.  59|^  and  St  George's  Bar,  Kew- 
fbnndland,  lat.  48^.  The  line  of  60^  passes 
through  tiie  Netherlands,  lat  51^,  and  near 
Boston  in  the  United  States,  lat  42p ;  that  of 
69'  between  Rome  and  Florence,  lat.  43<^,  and 
Kaleigh  in  North  Carolina,  lat  36^.  In  all 
these  cases  we  see  that  the  iM>thermal  lines,  in 
passing  from  the  western  side  of  the  continent 
of  Europe  to  the  eastern  coast  of  America, 
deviate  very  considerably  towards  the  south ; 
the  deviation  in  one  case  amounting  to  11^^ 
of  latitude.  In  passing  over  the  American 
continent,  they  again  recede  to  the  northward ; 
and  in  California,  and  to  the  north  of  that ' 
peninsula,  along  the  western  side  of  the  conti- 1 
nent,  the  annual  temperature  is  nearly  the ; 
same  as  under  similar  latitudes  in  the  west  of  * 
Europe.  From  the  western  to  the  eastern  side 
of  the  old  continent,  the  flexure  of  the  iso- 
thermal curves  and  the  diminution  of  the 
mean  annual  temperature  imder  the  same 
parallels  are  not  less  conspicuous.  The  iso- 
thermal line  of  65°  passes  through  Nantes, 
lat  47°,  and  Pekin,  lat  39^°.  Edinburgh 
and  Ejisan  (in  the  east  of  Kussia)  have  the 
same  latitude;  but  the  mean  annual  tem- 
perature of  the  former  is  48°,  while  that  of 
the  second  is  below  38°.  For  the  different 
causes  which  affect  tlie  parallelism  of  the 
i&othermal  lines,  or  which  produce  the  dif- 
ferences of  the  mean  annual  temperature  of 
places  under  the  same  parallel  of  latitude,  see 
Clihatb. 

Humboldt  gives  the  name  of  isotheral lines  (Gr. 
t(Tot,  and  94poSf  gummer)  to  the  curves  passing 
through  those  places  at  which  the  mean  summer 
heat  is  the  same;  and  oi  isochimenai  {f<ros^  and 
XciAu^y,  winter)  to  those  which  pass  through  the 
places  at  which  the  mean  temperature  of  winter 
is  the  same.  The  isotheral  and  isochimenai 
curves  deviate  much  more  from  tbe  parallels 
of  latitude  than  the  isothermaL  The  latitudes 
of  places  having  the  same  winter  temperature 
sometimes  differ  as  much  as  18°  or  20®.  The 
winter  of  Scotland  is  as  mild  as  that  of  Milan. 
The  mean  temperature  of  the  winter  months  at 
Edinburgh  is  about  38|® ;  of  Kasan,  under  the 
came  parallel,  only  2°.  The  winter  of  Pekin  is 
as  rigorous  as  that  of  Stockhol m.  (Humboldt's 
Fragmens  Asiatiques;  Murray's  Geography, 
Introduction.) 

Zftsnant.  In  Heraldry,  a  charge  repre- 
sented as  issuing  or  coming  up  from  another 
charge  or  bearing ;  also,  a  lion  or  other  beast 
represented  as  rising  from  the  bottom  line  of 
a  chief. 

Zscne  (Fr.  issue,  from  the  old  verb  issir-i 
Lat  exire,  to  go  out).  In  Law,  in  the  most 
ordinary  senses  of  the  word :  1.  The  points  in 
dispute  in  a  suit  at  law  between  two  parties, 
ascertained  by  the  pleadings,  are  termed  the 
issues ;  and  are  either  issues  in  law,  to  be  de- 
termined by  the  court,  or  in  fact,  to  be  ascer- 
tJiined  by  a  jury.    In  each  form  of  action 
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a  general  issue  may  be  pleaded,  denying  the 
whole  cause  of  action,  as  that  the  defendant 
never  was  indebted  as  alleged,  and  in  cases  ' 
where  this  is  not  applicable,  as  where  the  case 
for  the  defence  is  that  a  debt  once  existing  has 
been  paid,  or  that  a  demand  has  been  barred 
by  the  Statute  of  Limitations,  the  appropriate 
issue  may  be  raised  by  a  special  plea.  [Plbad- 
iNO.]  A  feigned  issue  was  a  tedinical  mode 
formerly  used  of  trying  some  questions,  sup- 
posing an  imaginary  wager.  In  the  Scottish 
practice  of  trial  by  jury,  it  is  usual  to  put 
printed  copies  of  the  issues  into  the  hands  of 
the  jurors.  2.  The  legitimate  offspring  of  a 
man. 

Issue.  In  Surgery,  an  artificial  ulcer.  It 
is  commonly  made  by  wounding  or  cutting  the 
skin,  and  placing  a  pea  upon  it,  which  ia  pressed 
upon  the  part  by  a  bandage. 

Xsthmlan  CKunea*  One  of  the  four  great 
national  festivals  of  Greece ;  so  called  from 
their  being  celebrated  on  the  isthmus  of  Corinth. 
They  were  common  to  all  the  states,  with  the 
exception  in  this  case  of  the  Eleans.  They 
were  held  near  a  temple  of  Poseidon  or  Neptune, 
and  were  celebrated  every  third  year,  according 
to  some  accounts,  but  othera  assign  them  a 
period  of  one  or  four  years.  The  contests  were- 
the  same  as  in  the  other  sacred  games  [Oltmfio- 
6 AUBs] :  the  victon  were  crowned  with  garlands 
of  pine  leaves. 

Xstbmiui  (Grr.  ItrO/ASs),  In  Geography,  a 
narrow  neck  of  land  joining  two  continents,  or 
a  continent  and  a  peninsula.  Thus,  the  isthmus 
of  Darien  joins  North  and  South  America,, 
and  the  isthmus  of  Suez  connects  Africa  with 
Asia. 

Ztaoonio  Acid.  An  acid  formed  by  the. 
action  of  heat  on  aconitic  acid, 

Xtaka  VHooAm  The  timber  of  Machsrium 
SchondmrgkH,  a  tree  of  British  Guiana,  a  beau- 
tifully mottled  wood  employed  for  cabinet  work,, 
and  also  known  as  Tiger-wood. 

Italian  Arobitectnre.    [Abchitectubb.] 

Italian  Juice.  The  extract  of  Liquorice 
prepared  in  Calabria.  That  which  is  prepared 
on  the  estates  of  the  tnarchioness  of  Solazd, 
and  known  in  commerce  under  the  name  of' 
Solazzi  juiee,  being  so  stamped,  is  the  most 
esteemed.  The  Spanish  juice  is  prepared  in-. 
Catalonia. 

Italian  ScliooL  When  the  arts  began  ta- 
reyive  after  the  conquest  of  the  ancient  world 
by  the  barbarians  of  the  north,  they  were- 
cultivated  with  especial  favour  in  the  yarious 
states  of  Italy  where  the  traditions  of  the 
Roman  civilisation  still  lingered.  Thus  we 
find  that  in  architecture  the  preference  for  the 
horizontal  line  over  the  vertical  line  was  always 
a  characteristic  of  the  Italian  art ;  and  in  the 
branches  connected  with  sculpture  and  paint^ 
ing  there  was,  even  in  the  mediseyal  times^ 
a  great  tendency  to  revert  to  the  types  of 
form  adopted  in  the  Boman  and  the  Grasoo- 
Boman  scnooL  The  processes  of  the  Byzantine 
paintera  were  even  retained  by  their  Italian 
riyals  until  the  commencement  of  the  thirteenth 
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oentioy  when  Guido  da  Siena  practised  the 
art,  and  they  were  retained  xcp  to  the  time 
whfm  Cimabue  dared  to  strike  out  an  original 
mode  of  expression.  He  was  succeeded  bj 
Giotto,  Puccio  Capanna,  Taddeo  Gaddi,  Orcagna, 
Btamina,  Memmi  di  Firenze,  Cayallini,  Vitalis, 
Col  Antonio  del  Fiore,  Carlo  Ciivelli  di  Ve- 
iiezia,  Manteffna,  and  Perugino,  when  the  dif- 
ferent sub-schools,  into  which  Italian  painting 
has  been  divided,  began  to  be  felt.  The  cha- 
racteristics of  the  pure  Italian  school  were : 
a  simple  and  naive  expression  of  the  principal 
figures,  a  great  harmony  of  parts,  and  a  ten- 
dency to  keep  the  subordinate  figures  in  the 
background,  a  gradual  progress  in  the  science 
of  foreshortening,  and  a  careful  balance  of 
colour ;  the  drawing  was  gradually  raised  from 
mediaeval  simplicity  to  the  elaborate  perfec- 
tion of  Mantegna  and  Perugino,  who  made 
the  decisive  steps  which  led  to  the  forma- 
tion of  the  schools  of  Michael  Angelo  and  of 
Kaphael,  and  thus  established  the  schools  of 
Florence  and  of  Home.  Ghirlandajo,  Lippi, 
P^lo  Uccello,  Masaccio,  Signorelli,  may  also 
be  cited  amongst  the  revivers  of  the  taste 
for  the  arts,  and  they  were  well  seconded  in 
this  particular  branch  by  Lorenzo  Ghiberti, 
who  in  the  bronze  castings  for  the  gates  of  the 
Baptistery  of  Florence  merited  all  the  praise 
that  Michael  Angelo  lavished  upon  him.  Thero 
was  a  constant  striving  after  the  ideal  amongst 
the  artists  of  the  Italian  school,  which  forms 
.A  marked  contrast  with  the  desperately  realistic 
tendencies  of  the  contemporary  artists  of  the 
'German  and  Flemish  schools.  (D'Agincourt, 
Msiaire  de  FArt  par  aes  Monuments.) 

XtaXlo    Boliool    of   PliilOBOpliy.     This 
;  school  comprehends  properly  the  Pythagorean 
.  and  Eleatic  systems  taken  together;  but  some- 
times it  is  used  as  synonymous  merely  with  the 
.  school  of  Pythagoras.    Under  the  several  heads 
will  be  found  the  chief  features  of  these  phi- 
losophical systems.     The  Italic  school  has  been 
so  designated  because  its  founder,  Pythagoras, 
is  said  to  have  taught  in  Italy,  spreading  his 
doctrine  among  the  people  of  Tarentum,  Me- 
tapontum,  Heraclea,  Ntples,  &c. 

Itmlio  Types.     In  Printing,   the  elegant 
sloping  types,  the  invention  of  which  is  due  to 
Alao  Manuzio,  the  celebrated  Venetian  printer. 
[Alddte  Editions.] 
Ztoli  (a  word  of  doubtful  origin).    A  disease 
>  of  the  skin,  consisting  in  an  eruption  of  minut« 
itching  vesicle.*!,  which  are  commonly  rendered 
more  inflamed  and  troublesome  by  scratching. 
'They  generally  make  their  first  appearance  be- 
tween ^he  fingers,  or  about  the  bend  of  the 
wrist,  and  often  spread  to  other  parts  of  the 
'"body,  especially  where  cleanliness  is  neglected. 
*The  itch  is  highly  contagious,  and  is  supposed 
to  depend  upon  a  minute  insect  burrowing  in 
the  skin  ;  some  have  regarded  the  insect  as  a 
consequence,  and  not  the  cause,  of  the  disease. 
The  itch  is  cured  by  sulphur,  which  should  be 
given  internally,  and  applied  externally  in  the  j 
tcfna  of  ointment.    When  the  smell  of  sulphur . 
fs  objected  to,  ointments  of  white  heUebore  I 
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'  (  Verairum)  and  of  white  precipitate  of  mer« 
I  cuiy  are  frequently  substituted,  but  they  require 
to  be  cautiously  used. 

XtUiaMM.    The  two  great  heroic  poems  of 

the  Hindus,  the  Bamayana  and  Maha  jBharatd, 

are  so  called.    They  are  of  great  antiquity ; 

!  later,  however,  than  the  Vedas.    Some,  indeed, 

'  have  attributed  the  latter  poem  to  a  period 

!  later  than  that  of  Alexander. 

Zttnerary  (Lat.  iter,  a  journey).  In  Lite- 
rature, a  work  containing  notices  or  descrip- 
tions of  the  places  and  stations  to  be  met  with 
in  pursuing  a  particular  line  of  road;  as,  an 
Itinerary  from  Paris  to  Home :  or  of  the  prin- 
cipal places  and  stations  on  the  great  roads 
throughout  a  country ;  as  Itinerary  of  France, 
Italy,  &c  The  Latin  Itineraries  which  have 
been  preserved  to  us,  and  of  which  the  most  im- 
portant is  that  of  Antoninus,  consist  merely  of 
catalogues  of  stations ;  and  are  principally  valu- 
able to  us  because  they  contain  the  (ustance,  in 
Roman  miles,  from  one  to  another,  and  thus 
furnish  us  with  assistance  towards  determining 
the  actual  site  of  each  place  mentioned.  The 
Jerusalem  Itinerary  describes  the  route  and 
stations  between  Bordeaux  and  Jerusalem. 

Ztls.  This  termination,  added  to  the  root 
of  the  Greek  name  of  an  organ  or  part  of  the 
body,  implies  inflammation  of  that  part;  as, 
gastritis^  infiammation  of  the  stomach ;  pleu- 
ritiSf  of  the  pleura ;  bronchitis^  of  the  bronchia^ 
&c. 

Zttnerite.  Named  after  Ittner.  A  rare 
substance,  which  occurs  at  Kaisersthul  in  the 
Brcisgau,  massive  and  in  rhombic  dodeca- 
hedrons, of  a  grey  or  bluish  colour.  It  is  a 
complex  mineral,  containing  silicate  of  alumina, 
sulphate  of  lime,  sulphide  of  sodium,  and  about 
ten  per  cent,  of  water. 

Znlidae.  The  name  of  a  family  of  Myria- 
pods,  having  the  iulus  or  gally-worm  as  the 
type. 

Zolns  (Lat.).  A  genus  of  Myriapodous  in- 
sects, characterised  as  follows :  Antennae  with 
seven  joints,  slightly  enlarged  towards  the  end  ; 
mandibles  two,  thick,  without  palps,  each  di- 
vided into  two  by  a  middle  joint:  provided 
with  imbricated  toeth ;  an  inferior  lip  formed 
by  the  confluence  of  two  maxillae ;  feet  attached 
in  double  pairs  to  most  of  the  joints ;  body 
long,  cylindrical,  capable  of  being  contracted 
into  a  discoidal  spire.  The  common  gally- 
worm  {lulus  tcrrestris)  is  an  example  of  this 
genus. 

Zvory  (Lat.  ebur).  The  peculiar  modifica- 
tion of  dentine  composing  the  tusks  of  the 
elephant.  These  are  chiefiy  or  solely  developed 
in  the  male.  Ivory  is  less  brittle  than  bone,  and 
of  a  beautifully  uniform  texture,  admitting  of 
turning  in  the  lathe  and  receiving  a  high  polish. 
It  consists  of  about  24  per  cent,  anin^  matter 
resembling  horn,  and  60  of  phosphate,  with  a 
trace  of  carbonate  of  lime.  The  chief  consump- 
tion of  ivory  in  England  is  in  the  manufiicture 
of  handles  for  knives ;  but  it  is  also  extensivtsly 
used  in  the  manufacture  of  musical  and  mathe- 
matical instnunents,  chessmen,  billiard-balls^ 
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plates  for  miniatures,  toys,  &c.  Ivory  articles 
are  said  to  be  manufactured  to  a  gre:iter  ex- 
tent, and  with  better  success,  at  Dieppe,  than 
in  any  other  place  in  Europe ;  but  the  prepara- 
tion of  this  beautifal  material  is  much  better 
understood  by  the  Chinese  than  by  any  other 
people.  No  European  artist  has  hitherto  suc- 
ceeaed  in  cutting  concentric  balls  after  the 
manner  of  the  Chmese;  and  their  boxes,  chess- 
men, and  other  ivory  articles,  are  all  far  supe- 
rior to  any  that  are  to  be  met  with  elsewhere. 

The  western  and  eastern  coasts  of  Africa,  the 
Cape  of  Good  Hope,  Ceylon,  India,  and  the 
countries  to  the  eastward  of  the  straits  of 
Malacca,  are  the  great  marts  whence  supplies 
of  ivory  are  derived;  but  the  most  esteemed 
ivory  ootnes  from  Africa,  being  of  a  closer  tex- 
ture and  less  liable  to  turn  yellow  than  that 
which  is  brought  from  the  East  Indies.  The 
medium  weight  of  a  tusk  is  about  GOlbs. ;  and 
the  average  importation  for  the  three  years 
ending  1850  was  6,000  cwt.,  yielding  a  duty  of 
1/.  per  cwt. 

Xvory  Black.  The  mixture  of  charcoal 
and  phosphate  of  lime  obtained  by  burning 
bone  is  sold  under  this  name,  and,  like  other 
forms  of  animal  charcoal,  is  very  effective  in 
depriving  certain  substances  of  their  colour. 

Tworyt  VoffetaUa.     The  liard  albumen  of 
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the  nuts  of  Phytdephas  macrocarpa,  employed 
in  the  arts,  especially  for  tumeiy  purposes. 

Zwory**  Tlioorein.  By  means  of  this 
theorem,  discovered  in  1809  (Encydopadia 
BrUannica,  art  *  Attraction'),  Ivory  reduced 
the  determination  of  the  attraction  of  an  ellip- 
soid upon  an  external  material  point  to  the 
simpler  problem  of  finding  the  attraction  of  a 
confocal  ellipsoid  upon  an  internal  point.  To 
facilitate  the  enunciation  of  the  theorem,  it  is 
necessary  to  premise  the  definition  of  corre' 
sponding  points.  Two  points,  one  on  each  of 
two  confocal  ellipsoids,  are  said  to  correspond 
when  their  distances  from  any  principal  dia- 
metral plane  are  proportional  to  the  axes  per- 
pendicular to  that  plane.  Thb  being  under- 
stood, Ivory's  Theorem  may  be  thus  enunciated : 
The  components  of  attraction,  parallel  to  any 
axis,  of  two  confocal  homogeneous  ellipsoids 
upon  equal  particles  situated  at  corresponding 
points,  are  proportional  to  the  areas  of  the  prin- 
cipal sections  perpendicular  to  that  axis. 

Zvy  (A.-Sax.  ifig).  The  common  name  of 
the  Hedera  /fc/ex,  a  well-known  evergreen  shrub, 
which  climbs  over  buildings  and  up  the  trunks 
of  trees,  mantling  them  with  its  glossy  foliage. 

Zzlon.     [Taittaxxts.j 

Zxoljte.  A  fossil  resin,  found  in  a  bed  of 
bituminous  coal  at  Oberhart^  in  Austria. 


7.    As  a  letter,  see  I. 

Jablm.  The  name  of  a  Grallatorial  or 
wading  bird  belonging  to  the  genus  Mycteria. 

Jaoa  or  Jaek-tree.  The  name  of  the 
T^aca  or  Artocarpus  integrifolia,  a  species  of 
bread-fruit,  found  in  the  Indian  Archipelago. 
The  wood  of  this  tree  is  called  Jack- wood. 

Jaoamar*  A  genus  of  Scansorial  birds. 
[Galbtjul] 

JTaomiuu  The  wading  birds  of  the  genus 
Parra  are  so  called. 

jraodnui  (Gr.  Idx^,  ^  cry)-  A  genus  of 
Flatyrrhine  Quadrumana,  or  South  American 
monkeys,  with  thumbs  on  the  hind  foot  only ; 
all  the  digits  of  the  fore  foot  having  the  siime 
direction,  and  being  armed  with  narrow,  curved, 
claw-like  nails.  The  characters  of  the  genus 
are:  upper  middle  incisors  separated  from  and 
larger  than  the  lateral  ones;  lowejr  incisors 
elongated,  narrow,  and  vertical,  the  lateral 
ones  the  longest;  upper  canine  teeth  conical, 
and  of  moderate  size,  buc  more  developed  than 
the  lower  ones.  The  species  of  Jacchtis  are 
few  in  number,  and  not  vftry  clearly  defined ; 
they  are  all  of  small  size.  The  Jacchm  peni- 
ciilatuSf  remarkable  for  the  radiated  tiiift  of 
white  hairs  which  projects  in  front  of  each  ear, 
has  bred  in  captivity  in  this  country.  It  is 
a  very  delicate  little  animal,  provided  with 
a  kmg  and  bushy  tail,  which  it  wraps  round 
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its  head  and  body  when  asleep  or  requiring 
warmth.  Its  food  is  of  a  mixed  nature;  but 
in  the  wild  state  the  banana  is  said  to  be  its 
principal  and  favourite  nutriment. 

Jacintlie  (Fr.).    [Hyacenth.] 

JTaok.  Something  shown,  a  signal.  In  this 
sense,  the  word  is  now  limited  in  its  applica- 
tion to  the  Union  Jack^  which  is  the  distinctive 
badge  of  the  United  Kingdom  of  Great  Britain 
and  Ireland.    [Union  Jack.] 

Jack.    A  common  name  for  the  pike. 

Jack.  In  Mechanics,  an  engine  for  raising 
heavy  weights. 

Jack  is  also  the  name  givpn  to  a  machine 
in  common  use  for  turning  a  spit.  The  com- 
mon roasting  jack,  or  worm  jack,  consists  of  a 
double  set  of  wheels;  a  barrel,  round  which 
the  chain  attached  to  the  weight  or  moving 
power  is  wound ;  a  perpetual  screw ;  and  a  fly, 
which  secures  a  steaay  uniform  motion.  A 
multiplying  wheel  is  usually  added,  in  order 
that  the  weight  may  be  longer  in  running 
down. 

The  smoke  jack  is  used  for  the  same  purpose 
as  the  common  jack,  and  is  so  called  because 
it  appears  to  be  moved  by  the  smoke  of  the 
fire.  It  is  in  fact  moved  by  the  ascending 
current  of  rarefied  air,  which  acts  on  a  &n  pro- 
perly placed  in  the  chinmey.  The  motion  may 
be  obtained  by  various  contrivances.  Sometimes 
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fipini  fijen  coiled  about  a  vertical  axis  are 
employed,  but  more  frequently  a  Tertical 
wheel  with  oblique  leaves  like  the  sails  of 
a  windmill. 

JTaek  or  JTaoque  of  Belbnee.  A  piece 
of  defensive  body  armour  worn  in  the  four- 
teenth and  fifteenth  centuries.  It  appears 
to  have  been  of  four  kinds:  a  quilted  coat; 
or  of  leather  and  canvas  in  many  folds;  or 
formed  of  mail;  or  of  small  plates.  It  was 
sometimes  covered  with  velvet  aud  lined  with 
silk. 

Jock  Sinkers.    Parts  of  a  stocking  frame. 

Jack  Timbers.  Those  timbers  in  a  bay 
which  are  intercepted  by  some. other  piece,  and 
consequently  are  shorter  than  the  remainder ; 
thus^  in  a  hipped  roof,  the  rafters  that  are 
shorts  than  the  side  ones  are  called  the  jack 
rqfters. 

JTaoks.  Wooden  wedges  used  in  coal  mines. 

Jaok-firait  or  JTaea.    [AsTocARPACEiB.] 

JTaokal  (Arab,  tschokkal,  Fr.  chacal).  A 
wild  species  of  dog,  the  Cani»  aureus  of  Lin- 
naeus, of  gregarious  habits.  They  hant  in  packs, 
nirely  attacking  the  larger  quadrupeds,  whose 
presence  they  are  said  to  indicate  to  the  lion 
by  the  piercing  cries  which  they  set  up  in 
cliorus  while  scenting  their  tracks.  They  feed 
on  the  remnants  of  the  lion's  prey,  on  dead 
carcassps,  and  the  smaller  animals  and  poultry. 
The  jackal  interbreeds  with  the  common  dog ; 
its  period  of  gestation  is  the  same,  and  the 
hybrid  progeny  is  fertile.  The  wild  jackal 
emits  a  highly  offensive  odour,  which  is  scarcely 
perceptible  in  the  domesticated  animal.  Tiie 
Cants  aureus  is  abundant  in  the  warmer  parts 
of  India  and  Africa,  but  is  not  found  in  the 
New  World,  where  it  is  represented  by  the 
Aguara  dogs  of  BraziL 

Jackdaw  or  Saw.  Corvus  Monedula 
(Linn.).  A  common  English  bird,  which  fre- 
quents church  steeples,  old  towers,  and  ruins, 
in  flocks,  wheru  it  builds  its  nest.  The  female 
lays  five  or  six  eggs,  paler  and  smaller  than 
those  of  the  crow.  The  daw  may  be  readily 
tamed,  and  taught  to  imitate  the  sounds  of 
words.  Like  other  species  of  the  crow  genus, 
they  have  the  singular  habit  of  stealing  and 
hiding  glittering  and  metallic  substarcps. 

jraoob*s  Ibadder.  In  Botany,  the  name  of 
the  Polemonium  ctervleum^  a  popular  garden 
fiower. 

Jacob's  Ladder.  In  Naval  afluirs,  a  rope- 
ladder  with  wooden  steps  or  spokes,  by  which 
the  outside  of  the  shrouds,  and  therefore  the 
means  of  ascending  the  mast,  is  reached  from 
the  deck. 

jraoob*s  Staff.  The  same  as  eross-staff. 
An  instrument  used  by  surveyors  in  measuring 
heights  and  distances  where  expedition  and 
little  accuracy  are  required. 

JTaoobian.  A  functional  determinant  whos<: 
line-constituents  are  the  several  first  derivod 
functions  of  a  number  of  quantics  in  an  equal 
number  of  variables.  Thus  the  Jacobian  of 
three  ternary  quantics  tt,  v,  «>,  is  the  functional 
determinant  of  the  third  order : 
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JACOBIN'S 
j_       du     du     du 
dx*    dy*  Zr 

dv     dv     dv 
ds*    dy*    de 

dw    dw    dw 
dx*   dy*    ds 

The  Jacobian  of  a  mtem  of  quantics  is  an 
important  function  which  occurs  frequently  in 
the  theory  of  elimination,  and  that  chiefiy  in 
consequence  of  the  property  which  it  possesses 
of  being  reduced  to  zero  by  any  system  of 
values  of  the  variables  whicn  simultaneously 
reduces  to  zero  each  of  the  given  quantics. 
This  same  system  of  values,  too,  causes  the 
several  derived  functions  of  the  Jacobian  to 
vanish,  provided  the  given  quantics  are  all  of 
the  same  order.  The  Jacobian,  it  may  be  ob- 
served, is  always  a  covariant  of  the  system  of 
quant icB,  since  the  operations 

d  d  d  ty 

dx    dy    dz 

are  contragrcdient  to  ar,  y,  g^  &c  [Contra- 
obedient  ;  Covariant.]  When  the  given 
quantics  are  the  several  first  derived  functions 
of  one  and  the  same  quantic,  the  Jacobian  co- 
incides with  the  equally  important  function 
known  as  the  Hessian,  which  of  course  is  always 
a  covariant  of  the  quantic,  and,  together  with 
its  first  derived  functions,  vanishes  for  the 
singular  roots  of  the  quantic  [Singular 
Roots.] 

The  Jacobian,  as  its  name  implies,  was  first 
introduced '  by  Jacobi;  his  celebrated  memoir, 
De  Detcrminantibus  Functionalihus,  will  be 
found  in  Crelle's  Journal,  vol.  xxiL 

JTaoobins.  In  Ecclesiastical  History,  the 
religious  of  the  order  of  St  Dominic  were  so 
called  in  France,  fh>m  the  situation  of  the 

Principal  convent  at  Paris,  near  the  Rue  St. 
acqaes ;  also  called  Frhres  Pricheurs, 
Jacobins.  In  French  History,  a  political 
club,  which  bore  a  well-known  part  in  the  first 
revolution.  It  was  formed  by  some  distin- 
guished members  of  the  First  Assembly,  par- 
ticularly from  Brittany,  where  revolutionary 
sentiments  ran  high.  They  took  at  first  the 
name  of  Friends  of  the  Revolution  ;  but  as  at 
the  end  of  1789  they  held  their  meetings  in 
the  hall  of  a  suppressed  Jacobin  monastexy  in 
the  Rue  Saint  Honor^,  the  name  of  Jacobins, 
at  first  familiarly  given  to  them,  was  finally 
assumed  by  themselves.  The  history  of  the 
Jacobin  club  is,  in  effect,  the  history  of  the 
Revolution.  It  contained  at  one  time  more 
than  2,600  members,  and  corresponded  with 
more  than  400  affiliated  societies  in  France. 
The  club  of  the  Cordeliers,  formed  by  a  small 
:ind  more  violent  party  out  of  the  general  body 
of  Jacobins,  was  reunited  with  the  parent 
society  in  June  1791,  but  continued  to  form 
a  separate  section  within  its  limits.  The 
Jacobin  club,  which  had  almost  controlled  the 
first  assembly,  was  thus,  during  the  continu- 
ance of  the  second,  itself  dirided  between  two 


JACOBITES 

(H)ntendiiig  parties ;  although  the  name  of  Ja- 
eobins,  as  a  political  party,  is  commonly  given 
to  that  section  which  opposed  the  Girondists 
or  more  moderate  in  the  club  no  less  than  in 
the  assembly.  Afler  the  destruction  of  the 
latter  under  the  Conyention,  the  club  was 
again  exclusiTely  governed  by  the  more  violent 
among  its  own  members,  until  the  downfall  of 
Bobespierre.  After  that  period  it  became  un- 
popular; and  its  members  having  attempted 
an  insurrection  on  behalf  of  the  subdued  Ter- 
rorists, Nov.  11,  1794,  the  meeting  was  dis- 
persed by  force,  and  the  club  finally  suppressed. 
Some  writers,  such  as  Barruel  {Hist,  au  Jaco- 
binume\  have  seen  in  the  first  formation  of 
this  and  similar  societies  the  long-concocted 
operations  of  a  conspiracy  ag:iinst  legitimate 
government  and  religion  throughout  Europe. 
The  Jacobins,  and  the  other  principal  clubs  of 
the  Revolution,  adopted  all  the  forms  of  a 
legislative  assembly.  In  the  constitution  of 
1792,  their  legal  existence  was  recognised.  See 
the  historians  of  the  French  Revolution,  espe- 
cially Carlyle,  Mignet,  Thiers,  Michelet,  Louis 
Blanc,  for-  general  views;  also  Buchez  and 
Roux,  Hiatoire  Parlementaire  de  la  Rev.  Fran' 
^aise,  for  the  most  complete  series  of  details 
respecting  the  Jacobins  and  their  meetings 
which  has  yet  been  made  public 

Jacobites.  In  English  History,  that  party 
which,  after  the  Revolution  of  1688,  adhered 
to  the  dethroned  monarch  James  I.,  and  after- 
wards to  his  descendants.  In  Scotland  and 
Ireland,  where  the  revolution  was  not  effected 
except  with  the  assistance  of  arms,  the  Jacobite 
party  formed  one  of  the  two  great  divisions  of 
each  nation ;  and  although  crushed  in  the  latter 
country  by  conquest,  they  continued  in  the 
former  to  comprise  a  large  proportion  of  the 
population  until  long  after  the  last  rebellion 
m  1745.  But  in  England  the  revolution  was 
effected  at  first  with  the  consent  of  all  parties ; 
the  adherents  of  the  exiled  monarch  were  si- 
lenced; jet,  in  a  year  or  two,  the  Jacobite 
fiiction  rose  into  strength,  and  continued  to 
harass  the  government  of  William  throughout 
his  reign.  *  It  seems  imdeniable,'  says  Hallam 
(CofutittUianal  History  of  Enfflandf  vol.  iii. 
p.  149),  *  that  the  strength  of  the  Jacobite  fac- 
tion sprang  from  the  want  of  apparent  necessity 
for  the  change  of  government.'  Its  immediate 
cause,  however,  was  to  be  found  in  the  refusal 
of  a  portion  of  the  bishops  and  clergy  to  take 
the  oaths  to  the  new  government  [Nonjttrobs], 
which  gave,  as  it  were,  a  certain  consistency 
and  tangible  ground  of  opposition  to  the  friends 
of  the  dethroned  monarch  in  generaL  At  the 
same  time  many  of  William's  chief  advisers 
and  officers  maintained  a  secret  correspondence 
with  James  U.  at  the  French  court,  less  from 
any  attachment  to  his  cause  than  with  a  view 
to  secure  their  own  interest  in  case  of  his  re- 
turn. After  the  death  of  James  II.  in  France, 
and  the  accession  of  Anne  in  England,  the  efforts 
of  the  party  languished  for  a  time ;  but  towards 
the  dose  of  her  reign  they  revived,  on  the 
piospcct  of  a  change  in  the  saooession.    Wa 
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have  now  undeniable  proofs,  from  the  French 
archives,  of  a  fact  which  had  been  long  sus- 
pected, that  Bolingbroke  and  Oxford,  with 
others  of  Anne's  Tory  ministers,  were  in  treaty 
with  the  son  of  James  II.,  and  either  really  or 
in  pretence  negotiating  for  his  return.  In 
1715,  on  the  arrival  of  George  I.,  broke  out 
the  imsuccessfhl  first  rebellion  in  Scotland ;  its 
ill  conduct  and  failure  proved  a  considerable 
check  to  the  hopes  of  the  English  Jacobites. 
Bishop  Atterbury,  the  last  of  their  bolder  in- 
triguers and  adherents,  was  banished  in  1722, 
after  which  time  it  is  probable  that  no  exten- 
sive conspiracy  took  place  on  their  part.  In 
Scotland,  however,  the  party  main^ned  its 
strength,  imtil  the  failure  of  the  rebellion  of 
1745  put  an  end  to  its  political  existence.  It 
is  said  that  some  of  the  party  maintained  a 
correspondence  with  Charles  Edward,  until  his 
decease  in  1787.  The  cardinal  of  York,  his 
brother,  died  in  1807;  and  it  has  been  said, 
that  hj  his  death  the  adhesion  of  the  Jaco- 
bites, if  any  existed,  was  transferred  to  the 
reigning  family  as  his  next  heirs.  This,  how- 
ever, is  an  error ;  the  royal  house  of  Sardinia 
and  other  families  intervening  between  the 
house  of  Brunswick  and  the  crown  of  Eng- 
land, according  to  the  strict  rules  of  hereditarj 
descent. 

Jacohites.  In  Ecclesiastical  History,  the 
Monophysite  Christians  of  Syria  are  so  oiUed, 
from  Jacob  Baradzi,  who  revived  their  belief 
and  form  of  worship  in  that  country  and  Meso- 
potamia, in  the  middle  of  tiie  sixth  century. 
Many  unsuccessful  attempts  have  been  made 
at  various  times  to  unite  them  with  the  charch 
of  Rome.  (Gieseler*8  Text-book,  transl.  ii.  419, 
iii.  414  &c)   [MoNOPHTSFTES ;  Extttchiaks.] 

JTaoobiUi*  A  gold  coin,  so  called  from 
having  been  struck  during  the  reign  of  James  I. 
of  England.  It  was  worth  twenty-five  shil- 
lings, and  weighed  six  pennyweights  ten  grains. 
The  Carolus,  valued  at  twenty-three  shUlings, 
weighed  five  pennyweights  twenty  grains. 

JTaoquard.  A  piece  of  mechanism  appli- 
cable to  silk  and  muslin  looms  for  the  pur- 
pose of  weaving  figured  goods.  The  name  is 
that  of  its  inventor.  (For  a  description  of 
the  loom,  see  TJre's  Dictionary  of  Arts  and 
Manufactures.) 

7aoqnerie«  In  History,  the  name  popularly 
given  to  a  ^volt  of  the  French  peasantry  against 
the  nobility,  which  took  place  while  King  John 
was  a  prisoner  in  England  in  1356.  Jacques 
Bonhomme  was  a  term  of  derision  appliea  by 
the  nobles  to  the  peasants,  from  which  the  in- 
surrection took  Its  name.  It  began  in  the 
Beauvoisie,  under  a  chief  of  the  name  of  Caillet, 
and  desolated  Picardy,  Artois,  and  Brie,  where 
savage  reprisals  were  executed  against  the 
nobi&ty  for  their  oppressions.  It  was  sup- 
pressea  after  some  weeks  by  the  dauphin  and 
Charles  the  Ba4|  king  of  Navarre.  A  similar 
spirit  in  England  produced  not  many  years  after- 
wards the  rebellion  of  Wat  ^^ler.  (M^ray  L 
838 ;  Froissart ;  Sismondi,  tiist  des  Frangais^ 
voL  X. ;  Hallam's  Middle  Ages,  ch.  L  part  ii.) 


JACTITATION  OF  MARRIAGE 

Jaetltation  of  BKaniace.  In  Ecclesiaa- 
tical  Law,  a  suit  brought  against  a  party  who 
dedarns  that  he  or  she  is  married.  If  the 
.  other  party  deoies  the  fact^  then,  in  absence  of 
adeq[uate  proof,  the  person  asserting  the  fact  is 
enjoined  to  keep  silence  on  that  head. 

Jade.    In  Mineralogy.     [NsPHBriB.] 

Jaffffery.  A  kind  of  coarse  sugar,  made 
£n)m  the  juice  of  the  cocoa-nut  and  other  Palms. 

Jacmar.  Feiis  Onca  (Linn.).  The  largest 
and  most  formidable  feline  quadruped  of  the 
New  World.  It  is  marked  with  large  dark  spots 
in  the  form  of  circles,  with  a  dark  spot  or 
pupil  in  the  centre  of  each;  it  is  generally 
pretty  numerous  in  the  neighbourho(^  of  the 
large  riTers  where  the  capibara  abounds,  and 
preys  chiefly  on  those  laige  Rodents. 

Jalalean  8ra«    [Gelaxjean  Eiul] 

Jalap  (so  called  from  Xalapa  in  Juexico, 
whence  it  originally  came).  The  dried  root  of 
the  JExcgonium  Purga^  and  perhaps  of  some 
oth^  species  of  OonvolvtUacea,  This  root 
occurs  in  irregular  globular  pieces  of  a  dense 
and  resinous  texture :  when  reduced  to  powder 
it  haa  a  very  peculiar  and  nauseous  odour 
and  taste.  In  doses  of  from  five  to  twenty 
grains,  jalap  is  a  drastic  purge :  it  is  apt  to 
gripe  and  nauseate. 

Jalapin.  The  purgative  principle  of  jalap 
root :  it  is  a  glucoside. 

Jamaica  Pepper.    [Allspice.] 

Jambova  (from  the  native  word  Jambos). 
A  Mvirtaceous  genus  of  Indian  trees,  many  of 
-whim  produce  edible  &uit,  the  most  esteemed 
being  Uie  Malay  Apple,  «7.  mcUacccnsis,  and  the 
Rose  Ap^le,  J.  vulffaris.  They  are  sometimes 
inoLnded  m  Eugenia. 

Jambs  (Fr.  jambe).  In  Architecture,  the 
side  or  vertical  pieces  of  any  opening  in  a  wall, 
which  bear  the  piece  that  discharges  the  super- 
iocumbent  weight  of  the  building  or  parts  of 
the  wall  above  them. 

James*  Saintt  of  the  Sword.  A  very 
ancient  military  order  in  Spain  and  FortugaL 
The  reigning  kin^  are  grand-masters  in  those 
countries  respectively.  The  orders  in  the  two 
countries  were  disunited  in  1288. 

James's  Powder.  Ptdvis  Jacobi.  A  mix- 
ture of  bone-earth,  or  phosphate  of  lime,  and 
oxide  of  antimony:  it  is  often  called  fever 
powdeTf  and  acts  as  a  diaphoretic,  and  also  on 
the  bowels,  and  sometimes  causes  nausea  or 
Yomiting,  according  to  the  dose  in  which  it  is 
exhibited  It  is  an  uncertain  remedy.  The 
pidvis  antimomalia^  or  antimonial  'powder  of 
the  British  PharmacoptEiOj  intended  as  a  sub- 
stitute for  James's  preparation,  is  also  open  to 
the  objection  of  uncertain  activity,  dependent 
upon  the  state  of  oxidisement  of  the  antimonv, 
the  protoxide  of  that  metal  being  virulently 
active,  while  the  peroxide  is  comparatively ! 
inert.  The  usual  dose  of  James's  powder  is  j 
from  one  to  five  grains.     [AmzMONT.] 

Jamesonite.  A  sulphantimonitc  of  load. 
It  occurs  in  acicular  cnrstals  in  Cornwall,  and  is 
also  found  in  Siberia,  Spain,  Brazil,  &;c  Named 
alter  Ftefessor  Jameson  of  Edinburgh. 
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or  Janlsarita  (a  eormption 
of  the  Turkish  words  yeni  tscheii,  new  troope), 
A  celebrated  militia  of  the  Ottoman  empire. 
The  establishment  of  this  corps  has  been  usu- 
ally attributed  to  Sultan  Amurath  I.  in  1368 ; 
but  the  researches  of  Hammer  {History  of  the 
Ottoman  Empire^  vol.  i.  p.  92)  carry  it  back 
to  Orchan,  the  conqueror  of  Nica^a  ( 1326 ).  This 
new  corps  was  blessed  by  a  saint  of  that  time, 
Ha^ji  Bektash  by  name,  who  cut  off  a  sleeve  of 
his  fur  mantle  and  gave  it  them  as  a  token : 
whence  was  derived  the  fur  cap  that  remained 
their  distinguishing  characteristic  This  ir- 
regular infantry  long  remained  the  chief  mili- 
tary strength  of  the  empire,  and  formed  a 
kind  of  warlike  republic  within  its  limits.  It 
was  supplied  chiefly  by  the  capture  of  young 
Christian  slaves;  and  when  under  Moham- 
med IV.  it  began  to  be  recruited  principally 
from  the  children  of  the  soldiers  tnemselves, 
its  power  and  importance  gave  signs  of  decay. 
Each  raiment  or  oda  of  the  Janizaries  had  its 
own  soup  kettle,  which,  in  process  of  time, 
acquired  a  sort  of  prescriptiYe  sanctity,  and 
formed,  as  it  were,  the  chief  standard  of  the 
regiment ;  th^e  officers  and  other  military  func- 
tionaries drawing  their  titles  from  their  vari- 
ous supposed  employments  as  cooks  or  kitchen 
servants.  The  militia  of  the  Janizaries  con- 
tinued to  retain  a  great  influence  in  the  empire 
itself  long  after  it  had  ceased  to  be  serviceable 
in  the  field  against  the  armies  of  modem 
Europe.  They  controlled  the  sultans  them- 
selves, and,  as  it  is  alleged,  presenf.ed  a  serious 
obstade  to  all  improvement,  until  in  the  year 
1826  the  sultan  Mahmoud,  on  the  occasion  of 
a  mutiny,  dissolved  the  whole  corps,  after  a 
bloody  struggle  in  his  capital  in  which  20,000 
of  them  were  said  to  have  perished ;  but  the 
number  is  now  thought  to  have  been  exag- 
gerate An  official  publication  relating  to  the 
destruction  of  the  Janizaries  was  translated 
into  French  (Paris  1833).  See  also  Walsh's 
Residence  at  fionstantinople ;  Duval,  Deux  An- 
nies, a  Const.  (1828);  Quarterly  Review^  vol. 
xli. ;  Edinburgh  Review^  voL  1. ;  Slade's  Travels 
in  Germany^  Turkey ^  ^c.  (1840). 

Jansenists.  A  denomination  of  Roman  Ca- 
tholics in  France,  who  followed  the  opinions  of 
Junsen,  bishop  of  Ypres,  and  formed  a  consider- 
able party  in  the  latter  half  of  the  seventeenth 
century.  The  Jansenists  were  Calvinistic  in 
manyof  their  sentiments,  and  in  several  respects 
approximated  to  the  reformed  opinions.  They 
did  not,  however,  separate  themselves  from  the 
Catholic  churcjh ;  nor  did  they  long  survive  the 
decree  of  Alexander  VII.,  by  which  certain 
propositions  extracted  from  their  writings  are 
condemned  as  heretical.  The  Jansenists  are 
chiefly  celebrated  for  their  contest  with  the 
Jesuits,  by  whom  they  were  at  last  overcome, 
and  subjected  to  the  enmity  both  of  Louis  XIV. 
and  the  Pope.  (Leclerc,  RiU.  Univ.  voL  xiv. ; 
Racine,  Hist,  du  Port  Royal ;  Fontaine,  Mem, 
pour  servir  a  FHist,  du  P.  R. ;  Saint  Simon, 
Memoires ;  Palmer,  Essays  on  the  Church  L  320 
&;c ;  Hallam,  Lit.  of  Europe^  toL  iii. ;  &c.) 
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JTanthlaa,  more  properly  lanthtna  (Gr. 
Jcfy^ivof,  violet-coloured).    A  genus  of  Gastro- 
podous  Testaceous  Molluscs,  so  denominated 
on  account  of  the  beautiful  yiolet  colour  of  the 
shell.    There  are  but  a  few  species  of  this  genus 
known,  all  of  which  are  marine,  and  are  gene- 
rally met  with  floating  on  the  surface  of  the 
ocean  in  warm  and  tropical  latitudes.      The 
shell,  as  in  all   floating  pelagic  Testacea^  is 
light  and  fragile,  whence  the  specific  name  of 
the  most  common  species  {Janthina  fragilis) ; 
but  besides  this  relation  of  the  shell  to  the 
habits  and  sphere  of  existence  of  the  animal, 
each  species  also  possesses  a  peculiar  organ,  by 
which  it  can,  as  it  were,  suspend  itself  to  the 
siurface  of  the  water,  and  which  has  not  hitherto 
been  obsenred  in  any  other  molluscous  species : 
this  organ  consists  of  a  congeries  of  transparent 
vesicles  filled  with  air,  the  parietes  of  the  bubble- 
like ceUs  being  composed  of  a  thin  colourless 
condensed  mucus,  and  the   whole  being  at- 
tached to  the  posterior  part  of  the  foot.    On 
account  of  tliis  place  of  attachment,  the  yesi- 
cular  float  has  been  regarded  as  the  analogue 
of  the  operculum,  which  otherwise  is  wanting ; 
but  there  is  an  important  difference  connected 
with  the  float,  yiz.  the  power  which  the  animal 
has,  and  firequently  exercises,  of  detaching  and 
reproducing  it  at  wilL     Thus  the  mucous  air- 
vesicles  are  cast  off  when  the  animal  deMres  to 
sink:  they  are  also  made  subservient  to  the 
reproductive  economy  of  the  janthina,  which 
attaches  its  egg-cells  to  the  under  surface  of 
the  floaty  and  when  it  is  thus  laden  casts  it  off. 
By  this  means  the  ova  are  preserved  in  a  situa- 
tion where  they  may  best  receive  the  full  in- 
fluence of  heat  and  light ;  and  the  power  which 
the  parent  possesses  of  reproducing  its  float 
obviates  the  inconvenience  which  would  other- 
wise result  from  this  contribution  to  the  well- 
being  of  its  offspring.    The  following  is  the 
process  by  which  the  janthina  has  been  ob- 
served to  repair  a  mutilation  purposely  made 
in  its  float :  The  foot  was  advanced  upon  the 
remaining  vesicles  until  about  two-thirds  of 
that  part  rose  above  the  surface  of  the  water  ; 
it  was  then  expanded  to  the  uttermost,  and 
thrown  back  upon  the  water,  like  the  foot  of  a 
Lymnea  when  it  begins  to  swim ;  it  next  became 
contracted  at  the  edges,  and  was  formed  into 
the  shape  of  a  hood,  enclosing  a  globule  of  air 
which  was  slowly  applied  to  the  extremity  of 
the  float;  there  was  now  a  vibratory  movement 
throughout  the  foot,  and  when  it  was  again 
thrown  back  to  renew  the  process  the  globule 
was  found  enclosed  in  its  newly  made  envelope. 
From  this  it  results  that  the  membrane  en- 
closing the  cells  is  secreted  by  the  foot,  and 
thitt  there  is  no  attachment  between  the  float 
and  the  animal  other  than  that  arising  from  the 
nice  adaptation  and  a(\justment  of  the  adjoin- 
ing surfaces. 

The  genus  Janthina  belongs  to  the  Pectin  i- 
branchiate  order  of  Gastropods;  the  bran- 
chial cavity  is  capacious,  and  contains  two 
pectinated  gills.  Cuvier  places  the  genus  be- 
tween PyramideUa  and  iferiia ;  M.  Roux  con- 
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aiders  it  to  be  intermediate  to  AmpuUaria  and 
lAtiopa. 

January  (Lat.  Januarius).  The  first  month 
of  the  year.  By  some  the  name  is  derived  from 
Janus,  a  Roman  divinity ;  by  others  from  janua, 
a  gate.  It  is  said  that  the  months  of  January 
and  February  were  inserted  in  the  Koman  year 
by  Noma  Pompilius.  (Sir  G.  C.  Lewis,  AstrO' 
nomy  of  tke  Ancients^  p.  38.) 

Janus  (Lat).  In  Mythology,  a  Latin  deity, 
represented  generally  with  two  faces  looking 
opposite  ways.  But  the  name  is  only  another 
form  of  Dianus,  as  lona  is  for  Diana.  [Diana.] 
The  gate  of  Janus  at  Home  was  kept  open  in 
time  of  war  and  shut  in  time  of  peace.  It  is 
said  that  this  gate  was  closed  only  six  times 
during  800  years,  viz.  once  in  the  time  of  Nnma, 
at  the  end  of  the  first  Punic  War,  thrice  under 
Augustus,  and  once  under  Nero. 

Japanning.  The  art  of  covering  paper,, 
wood,  or  metal  with  a  thick  coat  of  a  hard  bril- 
liant varnish:  it  originated  in  Japan,  whence 
articles  so  prepared  were  first  brought  to 
Europe.  The  material,  if  of  wood  or  papier 
mdch^  is  first  sized,  polished,  and  varnished ; 
it  is  then  coloured,  or  painted  in  various  de- 
vices, and  afterwards  covered  with  a  highljjT 
transparent  varnish  or  lacquer,  which  is  ulti- 
mately dried  at  a  high  temperature  and  care- 
fully poUshed.  The  basis  of  this  lacquer,  as 
used  by  the  Japanese,  is  said  to  be  a  diying  oil 
derived  from  a  species  of  Stagmaria ;  but  the 
Japan  varnish  or  lacquer  in  common  use  is  a 
solution  of  asphalt  in  oil  varnish. 

JaiToon*  In  Mineralogy,  one  of  the  varie^ 
ties  of  Zircon^  found  in  Ceylon. 

JarL  A  word  of  Scandinavian  extractioiiy 
signifying  noble ;  applied  in  the  early  history 
of  the  northern  European  kingdoms  to  the 
lieutenants  or  governors  appointed  over  each 
provi  nee.     [Eabl.  ] 

Jarrali.    A  timber-tree  of  West  Australia, 
the  Eucalyptus  roatrata  of  botanists.   The  wood^^ 
is  very  durable,  and  resembles  mahogany. 

Jaalier,  or  Jasliar,  Book  of.  A  book  to 
which  reference  is  made  in  the  Books  of  Joshua 
and  Samuel  Lowth  supposed  that  it  was  a  col- 
lection of  national  songs,  so  c:ilIedfrom  the  word 
with  which  it  opened,  Jasher,  he  sang.  More 
generally  the  name  has  been  taken  to  mean  the 
justf  the  book  being  regarded  as  a  record  oV 
the  lives  of  righteous  men.  An  account  of  the 
many  opinions  entertained  of  this  book  may  be 
found  in  Home's  Introduction  to  the  Study  of 
tlie  Bible.  The  most  recent  writer  on  the  sub- 
ject^ Dr.  Donaldson,  in  his  work  entitled  Jashar, 
regards  it  as  the  nucleus  round  which  the 
earlier  Hebrew  books  have  grown  up,  and  us 
containing  a  pure  and  simple  religion,  which 
was  afterwaixis  designedly  overlaid  by  the 
interpolations  of  a  priestly  caste,  who  had 
introduced  the  doctrine  of  the  Fall,  and  an 
elaborate  sacrificial  system  based  upon  that 
doctrine. 

Jaunlnaoeae  (Jasminura,  one  of  the  ge- 
nera). A  small  natural  order  of  Exogenona 
plants  of  the  Echial  alliance,  with  monopetal- 


JASMINE 

OQS  diandroos  flowers  of  a  regalar  fi^^nre.  It 
contains  few  apeciea^  chiefly  inhabiting  the 
wanner  parts  of  the  world. 

Jasmine  (Arab.  jAsamihi).  The  common 
Jasmine,  J,  officinale^  is  a  hardj  wall  planty 
with  white  flowers,  beautiful  as  well  as  fra- 
grant, and  together  with  J,  grandifiorum  is 
principally  cultivated  in  the  south  of  Europe 
zor  purposes  of  perfiimezy. 

JTasob.    In  Mjrthology.    [Mbdba.] 

Jteper.  A  silidous  mineral  of  yarious 
colours ;  sometimes  spotted,  banded,  or  Tarie- 
gated.  It  takes  a  fine  polish,  and  the  yariety 
and  richness  of  its  colours  reiser  it  useful  in 
the  ornamental  arts. 

JaiteorliiBa  ^a  word  coined  from  Gr.  Xa-rii^, 
a  physicianf  ana  fiC^t  a  root).  A  Menisper- 
maceous  genus  closely  allied  to  CocculuSy  one 
species  of  which,  J.  ptdmata^  formerly  called 
Cooeulua  palnuUus,  ftirnishes  the  yaluable  me- 
dicinal root  known  as  Galumba  root.  The 
plant  is  indigenous  in  the  forests  of  Mozam- 
bique, whence  the  roots  are  imported. 

Jatroplia  (a  word  coined  fiN>m  Gr.  ta;tp6s,  a 
pkjfncian,  and  rpo^,  food^,  A  Euphorbiaceous 
genus,  to  which  the  Mandioc  plant,  from  which 
Tapioca  is  procured,  now  called  ManiAot  uH- 
limma,  was  once  referred  under  the  name  of 
Jatropha  Manihot.  It  has  also  been  called 
Janipha  Manihot.  Some  of  the  Indian  species 
yield  oil  by  crushing  the  seeds.  The  Physic  Nut, 
Ourcas  purganSf  was  also  once  referred  to  this 
genus.     [GuBCAs;  Mawthot.] 

9wMn6ieem  A  disease  characterised  by  a 
yellow  colour  of  the  e^es  and  skin,  deep- 
coloured  urine,  and  pale  eyacuations  from  the 
bowels;  it  comes  on  with  languor,  great  de- 
pression of  spirits,  loss  of  appetite,  dyspeptic 
symptoms,  yomiting,  bitter  taste  in  the  mouth, 
and  generally  pain  in  the  region  of  the  liver. 
It  is  apparently  caused  either  by  obstruction 
of  the  duct  that  conveys  the  bile  into  the  in- 
testine by  a  gall-stone;  or  b^  a  morbid  and 
viscid  state  of  the  bile,  which  prevents  its 
flowing  freely ;  or  by  spasm  of  the  gall-ducts, 
4>r  by  some  accidentai  pressure  upon  them,  such 
as  tnat  exercised  by  masses  of  cancerous  or 
other  mali^ant  disease:  the  consequence  is, 
that  the  bde,  instead  of  passing  off  by  the 
bowels,  is  absorbed  into  the  blood,  and  becomes 
visible  upon  the  skin,  especially  in  the  more 
delicate  vessels.  It  is  an  occasional  consequence 
of  pregnancy.  It  has  been  supposed  to  affect 
inffints  soon  after  birth ;  but  the  colouration  is  in 
such  instances  not  produced  by  bile.  The  most 
common  cases  of  jaundice  are  probably  occasioned 
by  viscidity  of  bile.  Pathologists  in  the  present 
day  recognise  a  form  of  jaundice  caused  by  the 
reterUion  in  the  blood  of  certain  of  the  elements 
of  bile,  a  form  produced  quite  independently  of 
any  pressure  on  the  ducts.  Aperients  and 
small  doses  of  blue  pill,  with  tonioi,  are  the 
most  essential  remedies ;  and  where  it  occurs  in 
persons  of  sedentary  habits,  moderate  walking 
and  horse  exercise  are  requisite.     It  is  often  a 

Sotractsd  and  troublesome  complaint,  and  then 
dicative  of  structural  derangement  Jaundice 
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from  gall-stones  is  often  attended  by  exera- 
i  ciating  pain  and  vomiting,  owing  to  the  passage 
I  of  the  stone.  Opiates  and  such  remedies  as  allay 
,  the  irritability  of  the  stomach  are  to  be  had  re- 
i  course  to,  and  the  warm  bath  is  usefuL  The 
I  beneficial  influence  of  saline  aperients  and 
j  diluents  in  this  disorder,  has  given  celebrity  to 
the  waters  of  Cheltenham  and  similar  mineral 
springs. 

Jawelin  (Fr.  javeline).  A  short  spear 
thrown  from  the  hand,  anciently  used  both  by 
horse  and  foot  soldiers.  The  pilum  of  the 
Komans  was  of  this  description. 

Jaws.  In  Sea  language,  the  two  sides 
forming  the  semicircular  opening  at  the  thick 
end  of  a  gaff  or  boom.  The  object  is  to  half 
encircle  the  mast,  so  that^  the  other  half  circle 
being  completed  with  rope,  the  spar  may  at 
once  be  prevented  from  leaving  the  mast, 
and  permitted  to  run  up  and  down  it  when 
necessary. 

Jaja  The  native  bird  so  called  is  a  species 
of  the  genus  Garrulus^  separated  by  Cuvier 
from  the  genus  Corvua  of  Linnieus  on  account 
of  the  wedcer  mandibles  terminating  in  a  sud- 
den and  nearly  equal  curve.  The  tail  is  cunei- 
form, not  long ;  and  the  slender  feathers  of  the 
forehead  can  be  erected  like  a  crest  The 
common  jay  (Cormu  glandaritiSt  Linn.)  ni- 
dificates in  woods,  and  builds  a  simple  nest 
of  sticks  and  slender  twigs;  the  female  lays 
five  or  six  eggs,  of  a  greyish  ash  colour,  mixed 
with  green,  and  faintly  spotted  with  brown. 
The  young  associate  with  the  parents  till  the 
following  spring,  when  they  separate  to  form 
new  pairs. 

Jears.  Strong  tackle  of  blocks  and  stout 
ropes,  for  raising  or  lowering  the  lower  yards 
in  square-rigged  ships. 

Jefliersonlte.  In  Mineralogy,  a  species  of 
Pyroxene.    It  is  found  in  New  Jersey. 

Jeliowali.  A  name  for  the  Deity  in  the  He- 
brew Scnpturoa.  The  word  itself  which  appears 
to  be  of  Phoenician  origin,  was  held  in  peculiar 
veneration  by  the  Jews,  who  never  allowed 
themselves  to  pronounce  it  in  the  reading  of 
their  sacred  books,  but  substituted  for  it 
wherever  it  occurred,  the  term  Adonai,  or  Lord. 
This  practice  is  maintained  even  to  this  day : 
nor  will  they  write  the  word  in  perfect  Hebrew 
letters.  Hence  they  lu^ve  left  the  word  Jeho- 
vah imperfectly  written  over  the  altar-piece  in 
the  synagogue  in  St.  Helen's  Place;  making 
it  to  resemble  that  word,  but  in  reality  to  signify 
the  Beloved. 

JeJOBiim  (Lat  jejunus,  empty).  The 
second  division  of  the  small  intestines;  so 
termed  because  when  examined  after  death  it 
is  generally  found  empty  or  nearly  so. 

Jellj.    [Gbiatikb.] 

Jerboa.    [Difual] 

Jerfaloon.  The  Falco  Gyrfalco  of  linnseus. 

JerwiB  (from  Jerva^  the  Spanish  name  of 
a  poison  obtained  from  white  hellebore).  A 
crystallisable  alkaloid,  existing  along  with 
veratria  in  the  root  of  tferatrum  al^m,  or 
white  hellebore. 
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arewia  In  Falconry,  the  strap  by  which  the 
leash  is  fastened  to  the  leg  of  the  falcon. 

Je»natas  of  Saint  Jerome.  A  religious 
order,  founded  in  1363  by  Giovanni  Colum- 
bino,  of  Sienna.  It  was  suppressed  by  Clement 
IX.  in  1668. 

Jesuit's  Bark.  [Cinchoka;  Febuyiax 
Bark.] 

Jesuit's  Arops.  The  compound  tincture 
of  bensoin  of  the  Pharmacopoeia :  called  also 
Friar's  balsam, 

Jesuit's  Powder.  Powdered  Cinchona 
bark. 

Jesoites  de  Kobe.  A  name  applied  to 
secular  persons  of  high  rank  bound  to  the 
order  of  Jesuits  by  vows  of  obedience,  without^ 
however,  having  taken  the  spiritual  vow. 

Jesuits  or  Tbe  Sooietjr  of  Jesus.  The 
most  celebrated  of  all  the  Komish  religious 
orders ;  founded  by  Ignatius  Loyola,  a  Spaniard, 
in  the  year  1634,  when  he,  with  Francis  Xavier, 
and  four  or  five  other  students  at  the  university 
of  Paris,  bound  themselves  to  undertake  the 
conversion  of  unbelievers.  The  first  principle 
of  the  society  thus  formed  was  implicit  sub- 
mission to  the  commands  of  the  Holy  See:  in 
consideration  of  which  their  order  was  con- 
firmed in  1540  by  Pius  III.;  and  from  that 
time  to  the  present,  though  with  many  alter- 
nations of  success  and  reverse,  the  Jesuits 
have  been  one  of  the  main  bulwarks  of  the 
authority  of  the  Roman  See.  The  zeal  which 
they  manifested  at  the  period  immediately 
succeeding  the  Reformation,  when  the  Do- 
minicans and  other  orders  which  had  been 
founded  on  similar  principles,  and  had  faith- 
fully executed  their  mission  for  many  ages, 
had  degenerated  into  luxury  and  indifierenco, 
secured  for  them  the  favour  of  the  sovereigns 
and  other  political  partisans  of  Bome.  They 
soon  became  installed  in  the  confessionals  of 
all  the  Catholic  kings  of  Europe,  and  through- 
out the  sixteenth  and  following  century  were 
in  fact  the  directors  of  their  counsels  and  the 
rulers  of  their  subjects. 

In  Protestant  countries  they  acted  as  the 
emissaries  and  spies  of  the  Pope ;  and  in  Eng- 
land, where  early  in  Elizabeth's  reign  their 
landing  upon  our  shores  was  made  a  capital 
crime,  they  persevered  nevertheless  in  keeping 
alive  the  spirit  of  Roman  Catholicism  among 
the  harassed  remnant  of  the  old  faith.  They 
passed  and  repassed  the  channel  year  after 
year,  devoting  their  lives,  with  almost  a  cer- 
tainty of  eventually  suffering,  to  the  maintenance 
of  an  illegal,  and  often  a  treasonable,  corres- 
pondence with  the  court  of  Rome  and  the  ene- 
mies of  the  queen's  government.  At  the  same 
time  another  division  of  their  numerous  body 
mnployed  themselves  with  the  most  undaunted 
energy,  and  with  an  apparent,  success  such  as 
has  never  crowaed  the  efforts  of  any  other  mis- 
sionaries, in  converting  the  heathen  of  Asia 
and  America.  St.  Francis  Xavier,  the  Apostle, 
as  he  is  called,  of  the  Indies,  planted  Chris- 
tisni^  in  Hindustan  and  Japan  ;  Ricci  intro- 
duced it  into  China.    In  the  course  of  a  few 
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years  the  number  of  professing  Christians  in 
these  countries  becsme  very  la^e.  It  should 
be  remarked,  however,  that  the  great  secret  of 
their  success  seems  to  have  been  the  address 
with  which  thej  obtained  the  confidence  of 
the  ruline  powers.  In  Japan  and  China  they 
became  the  intimate  advisers  of  the  sovereign, 
and  frequently  obtained  the  assistance  of  the 
civil  power  in  the  furtherance  of  their  mis- 
sionary system. 

The  Jesuits  obtained  also,  throughout  Roman 
Catholic  Europe,  the  direction  of  the  education 
of  youth:  they  founded  many  schools  and 
colleges,  not  only  for  the  instruction  of  those 
who  were  designed  for  members  of  their  own 
order,  but  for  that  of  the  upper  and  lower 
classes  generally,  in  the  education  of  both  of 
which  they  were  eminently  successfuL 

As  a  religious  body,  the  Jesuita  differ  from 
their  predecessors,  inasmuch  as,  their  principle 
being  to  conform  as  much  as  possible  with  the 
manners  of  the  age,  they  have  never  adopted 
the  austere  observances  and  exclusive  spintual 
character  upon  which  all  earlier  orders  had 
grounded  their  claims  to  notoriety.  .They  are 
divided  into  different  classes;  of  which  only  the 
professed  take  the  religious  vows  of  poverty, 
chastity,  and  obedience  to  their  superior. 
Among  the  novices  are  frequently  enrolled  in- 
fluential laymen,  as  was  Louis  XlV.  himself  in 
his  latter  years ;  and  this  is  one  of  the  means 
which  the  order  has  employed  to  extend  its 
efficiency  where  it  would  be  least  liable  to 
observation.  The  professed  are  of  several 
ranks,  the  whole  body  being  under  the  absolute 
control  of  the  General,  whose  abode  is  fixed  in 
Rome,  and  whose  council  consists  of  an  ad- 
monitor  and  five  assistants  or  councillors,  who 
represent  the  five  principal  Catholic  states — 
Italy,  Germany,  France,  Spain,  and  Portugal. 
To  Rome,  as  the  central  seat  of  the  order,  are 
sent  monthly  communications  from  the  supe- 
riors of  the  different  provinces  through  which 
its  members  are  distributed. 

The  Pope  has  conceded  to  the  Jesuits  greater 
indulgence  than  even  to  laymen,  exempting 
them  from  the  religious  observances  which  are 
enjoined  on  all  Roman  Catholics,  and  especially 
on  the  religious  orders;  and  hence  it  is  that 
they  have  been  enabled  to  devote  so  great  a 
portion  of  their  time  not  only  to  instruction, 
but  to  many  branches  of  leammff  and  practice^ 
by  means  of  which  they  have  insinuatea  them- 
selves into  the  confidence  and  the  concerns  of 
the  laity.  Thc^  are  remarkable  also  for  the 
worldly  air  which  when  occasion  serves  they 
studiously  assume — for  the  ease  with  which 
they  dispense  with  all  the  outward  appearance 
of  their  spiritual  character  in  places  where 
their  objects  seem  to  be  more  attainable  by  a 
different  behaviour;  and  they  have  been  re- 
proached at  all  times  with  allowing  themselves 
on  the  same  principle  to  make  use  of  mental 
reservations  and  other  pious  frauds  in  pur- 
suance of  the  peculiar  ends  of  their  society. 
Hence,  even  when  their  influence  in  Europe 
was  at  its  height,  great  distrust  was  manifested 


towaids  them  in  many  quarters.  In  France 
they  were  supposed  to  be  implicated  in  the  plots 
by  which  Henry  IIL  fell,  and  the  life  of  Henry 
JVt  was  attempted,  and  were  indeed  banished 
from  that  country  bv  royal  decree  before  the 
end  of  the  sixteenth  century :  they  were  re- 
admitted, however,  and  continued  in  the  en- 
joyment of  their  fill  influence  in  spite  of  the 
strong  opposition  of  the  Jansenists  in  the  reign 
of  Louis  XIV.  They  were  banished,  in  the 
course  of  the  eighteenth  century,  from  France, 
Spain,  Portugal,  and  other  Catholic  states ;  and 
in  1773  Clement  XIV.  issued  a  bull  by  which 
he  decreed  the  total  abolition  of  the  order. 
The  invitation,  however,  of  Catherine  11.  into 
Kussia,  and  the  favour  of  the  successor  of 
Clement,  restored  them  in  some  degree ;  and 
they  still  exist  and  exercise  considerable  in- 
fluence in  Italy  and  Spain.  From  Russia  they 
are  at  the  present  moment  entirely  banished; 
nor  has  Portugal  readmitted  them  since  their 
expulsion  in  1759.  In  France  and  Germany 
their  presence  appears  to  be  connived  at, 
though  they  have  never  formally  been  allowed 
to  re-establish  themselves  in  those  countries. 
In  England  they  have  been  allowed  to  found 
and  maintain  the  Boman  Catholic  college  at 
Stonyhurst.  By  the  Eoman  Catholic  Kelief  Bill, 
natural-born  Jesuits  are  required  to  register 
themselves  with  the  clerk  of  the  peace  in  every 
county:  foreigners  must  provide  themselves 
with  licenses  from  a  secretary  of  state ;  but  these 
provisions  have  never  been  enforced. 

The  history  of  the  Order  of  Jesus  has  often 
been  written ;  but  with  so  much  exaggeration, 
both  of  friends  and  enemies,  that  it  is  difficult 
to  point  out  a  fair  accoimt.  The  Historia 
Jesuitica  of  Hospinian,  a  Protestant,  carries  it 
down  to  the  end  of  the  sixteenth  century.  Or- 
landi  and  Sacchetti's  History  of  the  Jesuits  was 
proscribed  by  the  parlement  of  Paris ;  a  fifth 
part  was  added  to  it  by  Souvency.  Coudrette, 
one  of  the  order,  published  a  history  of  it  just 
before  its  dispersion,  6  vols.  l2mo.  with  Supple- 
ment, 1761-4.  B'Alembert  published  an  account 
of  the  destruction  of  the  order  in  France,  1766. 
See  also  Georget's  Mhnoires^  Paris  1817.  The 
celebrated  Lettres  Provincials  of  Pascal  con- 
tain a  powerful  exposure  of  the  errors  of  the 
casuistical  theologians  of  the  sixteenth  and 
Beventeenth  centuries,  of  whom  a  large  pro- 
portion were  Jesuits.  The  voluminous  French 
collection,  entitled  Nouvelles  Ecclesiastiqucs, 
continued  from  the  reign  of  Louis  Xlv.  to 
the  Revolution,  was  under  the  management  of 
Jansenists,  and  contains  every  charge  which 
hostility  could  suggest  against  the  Jesuits. 
Ranke's  History  of  the  Popes  of  the  Sixteenth 
and  Seventeenth  Centuries  contains  much  valu- 
able matter  relative  to  that  period. 

According  to  the  most  recent  accounts,  the 
order  numbered  in  1862,  7,231  members,  of 
whom  '2,203  were  French,  1,636  Italian,  740 
Spanish  or  Portuguese,  663  German,  642  Bel- 
gian, 349  Austrian,  266  English,  126  Irish. 
240  North  American. 

Jet.    A  variety  of  Lignite.    Some  jets  admit 
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of  polish,  and  are  used  -ipr  ornamental  pur- 
poses. The  jet  found  in  the  Lias  of  Whitby 
in  Yorkshire  is  employed  in  making  ornamental 
articles  of  mourning. 

Jet  d'Bau  (Fr.).  A  fountain  which  throws 
up  water  to  some  height  in  the  air.  According 
to  the  theory  of  hydrostatics,  the  velocity  with 
which  water  issues  from  an  orifice  is  equal  to 
that  which  would  be  acquired  by  a  heavy  body 
in  falling  through  a  height  equal  to  the  dififer- 
ence  between  the  levels  of  the  orifice  and  the 
fountain  head ;  whence,  if  the  resistance  of  the 
air  and  other  impediments  were  removed,  tlie 
height  of  the  jet  would  be  equal  to  that  of  the 
surface  of  the  reservoir.  Among  the  causes 
which  prevent  the  jet  from  obtaining  the  height 
which  theory  assigns  to  it,  the  following  are  the 
principal :  1st.  The  resistance  of  the  air,  which 
is  proportional  nearly  to  the  square  of  the  ve- 
locity. 2nd.  The  friction  against  the  sides  of 
the  pipe  and  the  orifice  through  which  the 
water  issues.  3rd.  The  velocity  of  the  particles 
diminishing  at  every  instant  as  they  ascend,  the 
lower  particles  of  the  ascending  column  press 
against  those  next  above  them  ;  and  the  pres- 
sure being  bv  the  nature  of  fluids  communi- 
cated in  all  directions,  the  consequence  is  that 
the  column  is  enlarged  and  proportionally 
shortened.  4th.  The  water  at  the  top  of  the 
jet  does  not  fall  off  instantaneously  when  its 
velocity  is  destroyed ;  it  rests  for  a  moment  at 
the  top  of  the  column,  where  its  weight  opposes 
an  obstacle  to  the  particles  next  succeeding, 
and  the  retardation  thus  caused  is  communi- 
cated to  the  whole  column.  This  last  obstacle 
may  be  avoided  by  slightly  inclining  the  jet 
firom  the  vertical ;  and  it  is  found  by  experience 
that  a  jet  so  inclined  plays  higher  than  one 
quite  upright,  though  the  effect  is  thereby  ren- 
dered less  pleasing.  It  is  necessary  that  the 
diameter  of  the  a(\jutage  or  orifice  be  consider- 
ably less  than  that  of  the  pipe.  (DesaguiliePf 
Experimental  Philosophy;  Mariotte,  Mouve- 
ment  des  Eaux.) 

Jetems.  Vegetable  jaundice,  a  disease  of 
plants,  where  the  system  becomes  affected  with 
a  general  yellowness. 

Jetsam.     [Flotsam.] 

Jetty  (Fr.  jet^e).  A  landing  place  carried 
out  from  the  bank  of  a  river,  or  from  the  sea- 
shore, so  that  vessels  may  be  enabled  to  dischai^ 
their  passengers  or  cargo  at  all  times  of  the 
tides.  They  may  be  either  solid,  so  as  to  act  as 
a  species  of  breakwater,  as  is  the  case  in  the  har- 
bours upon  the  seacoast ;  or  they  may  be  made 
so  as  to  allow  the  tide  wave  to  flow  uninter- 
ruptedly past  them,  as  is  the  casein  the  various 
jetties  upon  the  banks  of  the  Thames.  In  hy- 
draulic engineering,  the  two  arms  of  a  port 
are  always  spoken  of  under  the  name  of  jetties ; 
they  may  be  of  wood,  stone,  or  iron. 

Jew  Stone.  The  fossil  spine  of  a  large 
egg-shaped  echinus. 

Jew*s  Sar.  The  popular  name  of  a  cup- 
shaped  tough  but  gelatinous  fungus,  velvety 
without  and  wrinkled  within,  to  which  bota- 
nists give  the  came  of  Himeola  or  Exidia 
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Auricula  Juda,    It  was  formerly  employed  in  (the  inclination  of  the  jib-stay  to  the  hozisoa 

gargles,  but  its  virtues  seem  to  be  imaginary.  nearly) ;  and  the  effect  is 

Jew's  Barp.      An  instroment  of  metal,  P  (x  cos  c  — r  sin  irl 

•with  a  flexible  vibratory  thin  metal  tongue  ,  .  ,              ^rr*  •         ...          ,.«.. 

fixed  to  its  circular  base;  on  which  tongue  wh'ch.  as  jc=46<»,  is  posibve  or  lifting, 

the  breath,  acting  in  different  degrees  of  force,  ,  ^^^®°  ^}^  wind  blows  fresh,  the  vessel  being 

produces    something    like    a    modulated    air.   f^^^®  1^?'''®*^/ 1     !!  °?  ^^f'  ^^^  "^^^  ^^'J^ 

T^  .     ,        ,  ^v       I y^\     rriL        .1-  leeward;  and  the  after-leech  being  also  slacker 

It  IS  shaped  thus,  r.^—-^.    The  outer  bars  are   ^^^^  the  foot,  the  resultant  P  may  become  ho- 

placed  between  the  teeth,  and  the  central  piece  rizontal  or  «  =  0,  or  even  negative;  in  which 
or  tongue  is  set  in  vibration  by  the  action  of  last  case  the  effect  is 

the  fingers.  -P  (x  sin  f  +  r  cos  «  cos  ^), 

Jew's  Fltoli.    Asphmtum.     [Asphalt.  1  ,  •  ,  .     ,.      .,       ,                   ^*          ,    .., 

Jeslds.    A  sect  of  religionists,  long  settled  J^^^^^  ^?  altogether  depressing.    If  now  the  jib 

in  the  mountainous  country  near  Mosul;  said  be  e.ised  in,x  and r  are  diminished.    Hence^ in 

to  be  disciples  of  Yezid  Ben  Anisa,  a  Mo-  g^^neral,  the  plunging  effect  of  the  jib  is  owing 

hammedan   doctor.      Their  religion,  however,  ^.^^  ^^^^''^^''^  ^^^  ?^^*  "'^  .^  the  sheet 

is  said  to  be  a  mixture  of  the  ancient  Mani-  being  too  flat  aft    The  bke  reaaomng  obviously 

chean  beb'ef  of  those  regions  with  the  tenets  *PP^^^«  ^  staysails. 

of  Mohammedanism  and  Zendism.     They  ap-  '*•*  '^«'*  ,  4^  Architecture,   a  door    so 

pear  to  be  on  better  terms  with  the  Christians  constructed  that  it  stands  flush  with  the  ad- 

rhan   with  the  neighbouring  Turks,  by  whom  J<>3""^  ^*f®  ""}  '*^«  ^^  ^?  ^^^  "des,  »nd 

they  are  characterised  as   worshippers  of  the  without  dressmgs  or   architraves.      Thus    it 

de^  (Arab.  Sckciian),  whose  namej  it  is  said,  aPF**?.  ^  ^rm  part  of  the  wall,  the  intention 

no  threats  of  punishment  will  force  them  to  <>^  *  J*^  ^«>'  ^«^°«  "^P^^  ^  ^i^gaiBe  the 

pronounce,  and  whom  they  only  mention   by  *P<*rture.            ^     -,,  .  .       , 

periphrases,  as  the  great  sheikh,  or  he  wham  you  Xtbboom.     On  Shipboard,  a  movable  spad 

know  of.    They  Uve  in  viUages,  huts,  and  tents,  running  out  beyond  the  bowspnt  for  the  purpose 

and  are  dreaded  for  their  ferocity  and  robber-  of  affording  a  base  to  the  jib  in  lu^  vessels, 

like  habits.    They  are  noticed  at  length  in  a  ^^  ,^^  ^®  ^^"^"^  3»?  "*  "^^^  <>^  »  8°^«' 

preliminarv  dissertation  to  Sylvestre  de  Sacy's  «»^«  ^"^  schooners  downward. 

Description   du  Pachalik    de  Bagdad,    1809;  '*«>»»•   ^^^^'1       _ 

said  to  be  the  work  of  Father  Garzoni,  who  **»•    ^  ^^5-   JPS^i          ^,    ,     . 

was  eighteen  years  a  missionary  in  Kurdistan.  ^,  '*»»«'•    On  board  Ship^  a  tackle  having  s 

(See  the  art.  •  Jeziden*  in  Ersch  and  Gruber's  ^^^^  *°^  fv^^TT  ""} '?  ^V^^  en<^»  ^ 
Enn/clapadia  )  *^  keeping  the  cable  taut  after  being  thrown  off 

Jib.  A  Urge  triangular  sail  between  the  from  the  capstan,  round  which  it  has  not  taken 
fcre-topmast  head  and  the  jibboom  in  large  ™^"  ^°^  '^JJ,^^  ^'^^  ^^ 
vessels,  and  between  the  masthead  and  bow-  «S^*»  ^^  .•*SP^  ^  ^^  """^^^^  "^^  ■* 
sprit  in  schooners,  cutters,  and  other  small  a  walljiece  in  China  and  India, 
craft.  When  the  wind  is  a-beam,  the  jib  serves  ^.'•^  In  PrmUng,  cwds,  shop  bills,  reward 
to  counteract  the  tendency  of  the  drivei  to  bring  }>^  play  biUs,  posting  bdls.  aucUoneers'  cato- 
the  ship's  head  towards  the  wind.  ^<^f^  P"^  !"?»•  5°^  other  smaU  things  of  a 

The  effect  of  this  sail  would  seem  to  be  to  «^^^  ^^^^  ^^^  ^?"»?»  seldom  execute  book 
lift  the  ship's  head;  yet  seamen  flnd  that  as  V^^^^S  to  any  great  extent,  as  their  matenak 
the  wind  freshens  it  causes  the  ship,  on  the  *^  ^^^  calc^ted  for  it 
contrary,  to  plunge,  and  they  either  ease  it  in  'W»«  ^«««:  ^  Architecture,  a  tnws 
(along  the  boom),  or  haul  it  down.  This  P0«^  ^^^/^  shoulders  and  sockete  receive  the 
anomalous  effect  may  be  explained  as  follows :-  ;  ^T"'^^  ^?^  ^(  *^«  «tro*^  ^^*^  ™  ^^^^  "^^ 
Let  X  and  r  be  the  horizontal  and  vertical !  ^^"^  with  a  joggle  joint  ,».    .  .  ^ 

coordinate  of  the  centre  of  effort,  the  centre'  /o^led  Joints.  In  Architecture,  the  joints 
of  gravity  of  the  vessel  being  the  origin  :  let  P  ^^  ^^ones  or  otha;  materials,  mdented  in  su(^  a 
-  °  °  way  that  the  aqjacent  stones  fitting  into  the 

indentations,  they  are  prevented  from  being 
pushed  away  from  each  other  by  any  forces 
perpendicular  to  the  pressures  by  which  they 
are  thus  held  together ;  joggle  j'oints  give  lateral 
stiffness  to  the  assemblage. 

Joffues  or  Toffs.  Eras  of  extraordinaiy 
length  in  the  mythical  chronology  of  the 
Hinidns.  They  are  four  in  number,  and  aie 
called  respectively  Suttee,  Tirtah,  Bwapaar, 
and  CoUee.  In  character  they  answer  closely 
to  the  Hesiodie  ages  in  Greek  mythology. 
[SaBX7S  ;  SOTHIAO  PuuoD.] 

John  Boll.  This  well-known  oolleotive 
name  of  the  English  nation  was  first  used  in 
a  satire  (confidently  ascribed  to  Arbuthno^ 


be  the  resultant  of  the  pressures  on  the  sail. 
This  may  obviously  be  resolved  into  three ;  8 
the  direct  effort  idong  x,  X  the  lateral  effort 
along  y,  and  p  the  vertical  effort  in  z.  The 
moment  to  raise  the  bow  is  xp— ^8.  If  r8  ex- 
ceed xo,  the  effect  is  negative  or  tends  to  de- 
press the  bow.  In  all  vessels  x  >  -r,  also  8  >  p 
generally ;  hence  the  effect  is  not  so  decided  as 
it  may  appear  at  first  to  be. 

Let  f  be  the  angle  which  P  makes  with  the 
horizon,  and  ^  be  the  angle  between  x  and  the 
horizontal  projection  of  P;  then  p«=P  sin  «, 
and  8s P  cos  t  cos  ^:  hence  the  effect  is 

P  (x  sin  t—ff  cos  «  cos  ^). 

When  the  wind  is  aft^  ^«>0,  and  «s-00— k 
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thongb  not  actually  avowed  by  him),  The  His- 
tory of  John  Bidlf  usually  published  in  Swift's 
works ;  in  which  the  French  are  designated  as 
Lewis  Baboon,  the  Dutch  as  Nicholas  Frog,  &;c. 
Jolm  Boiir  (Fr.  dorie,  ^t,  in  reference  to 
its  yellow  colour).  In  Ichthyology,  Zeus  Faber^ 
the  best  known  example  of  the  Dory  family  of 
fishes,  ^uped  by  M.  Valenciennes  as  the  fifth 

g-eat  tnbe  of  Scomberoids.  In  Gascon^  the  John 
ory  is  known  by  the  name  Jan,  which  signi- 
fies cock.  It  is  possible,  therefore,  that  the  name 
John  may  be  a  corruption  of  this  word,  and  not 
of  the  French  jaune,  yellow,  which  would  be  only 
a  repetition  of  the  epithet  dorSe, 

JoineiT.  In  Arcnitectnre,  the  art  of  framing 
woodwork  for  the  finishing  of  houses,  such  as 
doors,  sashes,  shutters,  cupboards,  &c.  The 
term  carpentry  ia  applied  to  the  woodwork  of  a 
building  which  is  of  rough  nature,  and  can  be 
prepared  with  the  axe,  adze,  chisel,  and  saw. 

Joint  Temuioy.  In  Law,  where  lands 
and  tenements  are  granted  to  two  or  more 
persons  to  hold  in  fee  simple,  fee  tail,  for  life. 
Tor  years,  or  at  will,  without  any  words  sepa- 
rating the  title  to  their  shares.  Its  properties 
are  said  to  be  unity  of  interest,  of  title,  of  time, 
and  of  possession;  and  it  is  subject  to  the 
right  of  surviyorship.  Joint  tenancy  may  be 
fevered  by  partition,  or  by  the  alienation  of 
any  party,  but  not  by  will.  Personal  chattels 
may  be  the  subjects  of  a  joint  tenancy. 

Joint-otook  Companies.  In  Mercan- 
tile Law,  joint-stock  companies  are  now  re- 
ducible to  three  classes :  1.  Trading  companies, 
incorporated  by  special  Acts  of  Parliament, 
of  which  railway  companies  form  the  most 
important  division,  although  companies  formed 
for  many  other  purposes  have  been  incorpo- 
rated by  special  Acts.  2.  (\)mpanie8  esta- 
blished under  the  general  Acts  for  regulatiug 
public  companies  which  have  been  pasMd  from 
time  to  time;  the  principle  now  generally 
accepted  of  limiting  the  liability  of  individual 
Shareholders  to  the  amount  of  their  shares 
having  been  gradually  introduced  and  worked 
out  by  successive  amendments  of  the  law.  The 
last  genenlAct  is  the  Companies  Act  1862, 
under  which  seven  or  more  persons,  under 
certain  conditions,  may  form  themselves  into 
an  incorporated  company  either  with  or  with- 
out limited  liability.  3.  Mining  companies 
on  the  cost-book  system.  The  winding  up  of 
companies,  either  voluntarily  by  arrangement 
among  the  members,  or  compulsorily  in  case 
of  insolvency,  or  in  other  ways  failing  to 
fulfil  the  conditions  of  their  iucorporation, 
is  also  provided  for  by  Acts  of  Parliament 

[COMPANT.] 

aroliitiire.  In  Law,  a  settlement  of  lands 
and  tenements  made  on  a  woman  in  considera- 
tion of  marriage,  ordinarily  an  estate  for  hfe ; 
but  the  term  is  now  usually  applied  to  the 
more  common  provision  of  a  rent  charge. 
[Mabbxaob,  Law  of.] 

JToista.  In  Architecture,  the  timbers  of  a 
floor  to  which  the  boards  or  the  laths  of  the 
ceiling  are  nailed.    They  rest  either  upon  the 
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side  walls,  or  upon  girders,  or  sometimes  upon 
both. 
Where  one  tier  only  of  joists  is  used,  it  is 


Pig.l. 


called  a  single  flooring  (fig.  1), 

AAA  being  the  joists ;  and  in 

this  fiooring  the  joists  should 

not    exceed  ■  sixteen    feet    in 

length,   or  bearing;  and  even 

when    the    bearing    exceeds  eight  feet,   they 

should    have  stiffening    pieces  to   resist    the 

action  of  torsion  to  which  they  are  exposed ; 

herringbone  strutting  is  frequently  employed 

with  this  object. 

When  two  sets  of  joists  are  used,  the  floor 
is  said  to  be  a  inv   q 

douHe  floor  (M,  ^' 

2),  in  which  A 
A  are  called  the 
floor  or  bridging 
joists ;  B  B  the 
binders;  CCC 
the  ceiling  joists. 

If  the  binding  joists  be  framed  into  girden*, 
the  floor  is  then  properly  speaking  a  doiMe 
framed     floor,      of  ^^^ 

which  the  sketch  in 
the  matffin  is  the 
diagram  (fig.  8).  A 
is  the  girder;  B,  a 
binding  joist;  CCC 
are  the  bridging 
joists ;  and  D  D  D  are  the  ceiling  joists ;  E  being 
the  floor  boards.  Of  this  floor,  it  is  manifest  that 
the  girders  are  the  main  supports.  The  weight 
that  ought  to  be  put  upon  the  joists  of  a 
building  of  course  varies  with  the  purpose  for 
which  it  is  intended;  but  in  practice  it  is 
customary  to  calculate  upon  a  weight  of  112lbs. 
per  foot  superficial  for  ordinary  houses,  twice 
that  weight  for  bridges,  and  four  times  that 
weight  for  railway  bridges. 

Jollj  Boat  (Dan.  joUe,  Dutch  jol,  a  yawl). 
A  broad  safe  boat  on  board  ship  specially 
devoted  to  the  purposes  of  the  steward. 

Journal  (ItaL  giomale,  from  Lat  diumus, 
daily),  StricUjr,  a  record  or  account  of  daily  oc- 
currences. It  is  more  extensively  employed  to 
signify  a  narrative,  periodically  or  occasionally 
published,  of  the  transactions  of  a  society,  &c. ; 
as  by  ourselves  in  the  phrase  *  Journals  of  die 
Houses  of  Parliament,'  &c.  It  is  also  used  as 
synonymous  yniKmagazinef  or  other  periodical 
publications  of  that  class. 

JousNAi..  The  neck,  or  bearing  part,  of  a 
shi^  that  works  in  a  plummer  block,  upon 
^  which  the  shaft  turns  and  is  supported.  The 
amount  of  friction  depends  upon  the  propor- 
tions of  this  part  of  the  machinexy,  which  is, 
therefore,  kept  within  narrow  dimensions. 

arooat  (Ital.  giostrare,  Fr.  jouster,  jouter, 
to  Hit),  A  term  meaning  in  its  primary  sense 
the  cnmge  of  a  single  horseman  against  a 
single  antagonist,  as  distinguished  from  the 
tourney,  the  onset  of  a  troop.  The  military 
gamea  so  called  were  very  popular  in  the 
middle  ages.  Froissart  gives  many  instances 
of  the  joust 


JUBA 

9uba  (Lat.  a  mane).  The  long  and  thick- 
set hairs  which  adorn  the  neck,  chest,  or  spine 
of  certain  quadrupeds. 

JubBBa.  The  Coquito  Pahn  of  Chili,  vexy 
abundant  in  Central  Chili,  where  a  sjrrup  called 
Miel  di  PalmOj  or  Palm  Honey,  is  prepared  by 
boiling  the  sap  to  the  consistency  of  treacle. 

Jnb^  The  French  name  for  a  rood  screen  ; 
this  word  is  now  very  frequently  employed  in 
English  works  upon  Architecture.  Amonest 
the  most  celebrated  works  of  this  kind  jire,  the 
jub^  of  Troyes,  of  Dizmude,  of  St  Etienne 
du  Mont,  in  i^aris,  &a 

Jubilate  (Lat  rejoice),  A  name  given  to 
the  third  Sunday  after  Easter ;  because  on  that 
day  divine  service  was  commenced  with  Psalm 
Ixvi. '  Jubilate  Deo,  omnes  terrse '  (*  Sing  to  the 
Lord,  all  ye  lands '). 

Jubilee  (Lat  jubilo,  /  rejoice).  The  name 
given  among  the  Jews  to  the  grand  sab- 
batical year,  which  according  to  the  Levitical 
law  was  to  be  celebrated  after  every  seven  sep- 
tenaries  of  years  as  a  year  of  general  release 
not  only  of  all  debts,  like  the  common  sabbatical 
year,  but  of  all  slaves,  and  of  lands  and  posses- 
sions which  had  been  alienated  from  their  original 
owners.  The  later  Jewish  history  seems,  how- 
ever, to  furnish  no  evidence  of  the  observance  of 
this  enactment  The  idea  that  the  jubilee  was 
intended  to  be  typical  of  the  release  and  re- 
den^tion  of  mankind  under  the  Gospel  dis- 
pensation, led  Pope  Boniface  VIU.,  at  the  end 
of  the  thirteenth  century,  to  proclaim  a  general 
indulgence  to  all  Christians  who  ahould  visit 
the  tombs  of  the  Apostles  at  Rome  in  the 
secular  year  1300.  At  this  period  it  was  in- 
tended that  the  same  celebration  should  take 
place  only  every  hundredth  year.  In  conse- 
quence, however,  of  the  enormous  afflux  of 
pilgrims  which  this  proclamation  brought  to- 
gether, and  the  gain  which  resulted  from  it, 
Clemput  VI.  abridged  the  interval  to  fifty  years; 
and  the  solemnity  then  received  the  name  of 
the  jubilee  in  imitation  of  the  Jewish  custom. 
The  second  jubilee  was  accordingly  solemnised 
in  1350.  In  1389,  Urban  V.  reduced  the  term 
to  thirty-three  years,  the  number  of  the  life  of 
our  Saviour:  it  was  raised  again  by  Nicholas  V. 
to  fifty ;  and  finally,  in  1470,  fixed  by  Paul  11. 
at  twenty-five;  and  the  jubilee  has  ever  since 
been  solemnised  every  quarter  of  a  century, 
beginning  on  Christmas-eve,  when  the  Pope 
opens  wiSi  pomp  the  great  door  of  St.  Peter  s, 
which  is  closed  except  on  that  occasion. 

Judulem.  Attachment  to  the  rites  of  the 
Jewish  law.  The  Judaising  spirit  of  many  of 
the  early  Christians  is  noticed  in  several  of  St 
Paul's  Epistles  (especially  that  to  the  Galatians), 
and  continued  for  a  long  period  to  exercise 
much  influence  on  the  character  of  the  religion. 
(Milman's  Hietory  of  Christianitjf,  voL  L  21, 
451,  &&) 

Judre  JLdToeate  OeneraL  The  adviser 
of  the  crown  in  matters  of  military  law.  He  is 
a  barrister,  a  member  of  parliament,  and  of  the 
priv^  connciL  The  proMedings  of  all  district, 
garrison,  and  genenu  oourts-martial  are  sub- 
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mitted  to  the  judge  advocate  general  for  ap> 
proval ;  the  latter  being  laid  before  the  qneea 
by  him  for  confirmation.  A  depnty  jndgs 
advocate  is  appointed  to  attend  at  all  genenl 
courts-martial,  and  advise  the  court  on  points 
of  law. 

Jndffee  (Lat  judex).  In  Jewish  History, 
certain  snpreme  magistrates  who  presided  over 
the  Israelites  down  to  the  reign  of  SauL  They 
were  so  called  because  they  formed  at  once  the 
civil  and  the  military  governors  of  the  people. 
The  dignity  was  retained  for  life,  though  it  was 
not  always  hereditary.  The  history  of  the 
Book  of  Judges  seems  to  show  that  tiiey  were 
chosen  from  the  tribes  which  happened,  for  the 
time  being,  to  have  the  preponderance. 

Judirment  (Lat  judicium,  Fr.  jugement). 
In  the  Fine  Arts,  the  faculty  of  selecting  that 
which  is  most  suitable  to  the  purpose. 

JuDOXBMT.  In  Law,  the  sentence  pronounced 
by  the  court  upon  the  matter  contained  in  the 
record.  The  term  judgment,  in  English  legal 
language,  is  restricted  to  the  decisions  of  a 
court  of  common  law :  those  of  a  court  of  equity 
are  denominated  decrees.  Judgments  are  said 
to  be  of  four  sorts :  1.  Judgments  in  law  (on 
demurrer,  where  the  facts  are  confessed  upon 
the  plpadin^) ;  2.  Judgments  in  fact  (on  the 
verdi(i  of  a  jury) ;  3.  Judgments  by  confession 
or  default,  i.e.  where  both  facts  and  law  are 
admitted  by  the  defendant ;  4.  Judgments  on 
a  nonsuit  or  retraxit,  where  both  fiict  and  law 
are  admitted  bv  the  plaintiff  who  thereupon 
withdraws  his  daim.  Judgments  are  also  said 
to  be  either  interlocutory,  on  matters  arising  in 
the  course  of  the  proceeding ;  or  final,  on  the 
merits  of  the  case.  Judgments,  when  obtained, 
must  be  signed  by  the  proper  officer,  and  entered 
of  record,  without  which  they  are  not  judgments. 
Arrest  of  judgment  arises  from  error  appearing 
upon  the  face  of  the  record;  but  such  enor 
must  now  be,  generally  speaking,  in  substantial 
matter  of  law,  and  not  on  mere  matter  of  form. 
When  final  judgment  for  a  debt  has  been 
obtained,  it  becomes  in  law  a  judgment  debt, 
on  which  interest  at  4  per  cent  per  annum 
is  chargeable,  under  1  &  2  Vict  c.  110. 

JxTDOUExrr.  In  Logic,  this  term  denotes  the 
second  of  the  three  logical  operations  of  the 
mind,  which  compares  toother  two  of  the 
notions  which  are  the  subjects  of  simple  ap- 
prehension, and  pronounces  that  they  agree  or 
disagree  with  each  other.  Judgment,  therefore, 
is  either  affirmative  or  negative ;  and  the  sub- 
jects of  judgment  are  propositions^  which  are 
expressions  of  the  agreement  or  disagreement 
of  one  term  with  another. 

Judloa  (Lat).  The  fifth  Sunday  after  Lent 
was  so  called,  because  the  service  on  that  day 
began  with  the  words  of  Psalm  xliii.  '  Jodica 
me,  Domine'  (*  Judge  me,  0  Lord '). 

Jndlolum  Bei  (Lat  judffmeni  of  Ood\ 
The  term  formerly  applied  to  all  extraordinary 
trials  of  secret  cnmet,  as  those  by  arms,  single 
combat,  ordeals,  &c. ;  in  which  it  was  beliered 
that  Heaven  would  miraculously  interfere  to 
clear  the  innocent  and  confound  the  goil^ 
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[OsDB/LL ;  QuBSTiOK.]  Full  particfolars  of  the 
ceremonies  inatitixted  on  such  occasions  will  be 
found  in  Dncange. 

Jofa  (Lat.  yokes).  In  Botany,  the  tenn 
applied  to  the  ridges  on  the  fruit  of  the  Umbel- 
lifer<B, 

9uig9l  Bone  (Lat  jngam,  or  Gr.  (vy6v^  a 
yoke).  The  cheek  bone;  so  called  because  it 
has  a  yokeMke  articuhition  to  the  temporal 
bone  and  the  bone  of  the  upper  jaw. 

Jiii:ata  (Lat.  yoked).  Two  heads  repre- 
sented upon  a  medal  side  by  side,  or  joining 
each  other. 

Jnnrenuti&t.    [Tishku.] 

Xnirrlsr*  (Fr.  jongleurs).  A  general  de- 
nomination for  persons  who  practise  the  arts 
of  legerdemain,  or  who  exhibit  feats  of  un- 
common strength  or  dexterity.  The  reader 
will  find  in  Beckmann's  History  of  Inventions 
a  learned  and  curious  account  of  the  origin 
and  history  of  all  feats  of  this  kind  exhibited 
both  in  ancient  and  modem  times. 

Xnirlandaoeae  ( Juglans,  one  of  the  genera). 
A  small  natural  order  of  Exogenous  trees  of  the 
Quemal  alliance,  distributed  through  the  tem- 
perate parts  of  North  America  and  Asia.  The 
common  walnuty  Juglans  rcgia,  is  well  known 
for  its  agreeable  fruit,  and  the  useful  oil  which 
it  yields  by  pressure.  The  wood  of  Juglans 
nigra  and  regia  is  valuable  for  cabinet-makers' 
work  and  similar  purposes. 

Jafflandin  (Lat.  juglans,  a  walnut).  An 
extractiye  matter  contained  in  the  green  shell 
of  the  walnut;  it  becomes  rapidly  brown  by 
exposure  to  air.  It  is  used  medicinally  as  an 
alterative,  and  also  as  a  black  hair-dye. 

Jaffolar  Veins  (Lat.  jugulum,  the  throat). 
The  veins  which  bring  the  blood  firom  the  head, 
descending  upon  the  sides  of  the  neck ;  they  are 
divided  into  external  and  internal.  By  their 
union  with  the  subclavian  veins  they  form  the 
superior  vena  cava^  which  terminates  in  the 
superior  part  of  the  right  auricle  of  the  heart. 

Xoirnlars.  The  name  imder  which  Linneus 
comprehended  all  those  fishes  which  have  the 
ventral  fins  anterior  to  the  pectorals. 

Jaffolnm  (Lat  the  throat).  In  Mam- 
malogy, this  term  is  restricted  to  the  fore- 
part of  the  neck,  which  intervenes  between  the 
throat  (gula)  and  the  chest  The  fossa  jugu- 
laris  is  the  hollow  in  front  of  the  sternum  at 
the  base  of  the  neck. 

Xnimm  (Lat  a  yoke).  In  Botany,  a  pair 
of  leaflets.  Thus,  leaves  which  consist  of 
only  one  such  pair  are  described  by  the  term 
unijugus)  if  of  two  pairs,  by  bijugus ;  and  if 
of  many  pairs,  by  miutijugus,  and  so  on. 

Jujube*  The  fruit  of  the  Zizyphus  vul- 
garis ;  it  resembles  a  small  plum,  and  is  occa- 
sionally used  as  a  sweetmeat  What  is  sold 
under  the  name  of  jujube  paste  professes  to 
be  the  dried  jelly  of  this  fruity  but  is  in  fact 
a  mixture  of  gum  arable  and  sugar  slightly 
coloured. 

Jnlinn  JBra.    The    commencement  of   a 
period  invented  to  correspond  with  the  cycles  of; 
tb«  Julian  year.    It  coincides  with  the  710th 
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year  before  the  creation  of  the  world,  according 
to  common  chronology. 

Jnllan  Calendar.  The  civil  calendar  in- 
troduced at  Home  by  Julius  Caesar,  and  used 
by  all  the  Christian  countries  of  Europe  till  it 
was  reformed  by  Pope  Gregory  XIIL  in  1582. 
[Calendab.] 

Jnllan  Bpoolu  In  Chronology,  the  epoch 
or  commencement  of  the  Julian  Calendar.  The 
first  Julian  year  commenced  with  the  Ist  of 
Jantlary  of  the  46th  year  before  the  birth  of 
Christy  and  the  708th  from  the  year  assigned 
to  the  foundation  of  Bome. 

Julian  Period.  In  Chronology,  a  period 
consisting  of  7980  Julian  years.  The  number 
7980  is  formed  by  the  continual  multiplication 
of  the  three  numbers  28,  19,  and  15;  that  is, 
of  the  cycle  of  the  sun,  the  cycle  of  the  moon, 
and  the  cycle  of  indiction.  The  first  year  of 
the  Christian  era  had  10  for  its  number  in  the 
cycle  of  the  sun,  2  in  the  cycle  of  the  moon, 
and  4  in  the  indiction.  Now  the  only  number 
less  than  7980  which,  on  being  divided  succes- 
sively bv  28,  19,  and  15,  leaves  the  respective 
remainders  10,  2,  and  4,  is  4714.  Hence  the 
first  year  of  the  Christian  era  corresponded 
with  the  year  4714  of  the  Julian  period;  and 
hence  also  the  year  of  our  era  corresponding  to 
any  other  year  of  the  period,  or  vice  versA,  is 
found  by  the  following  rule : — 

1.  When  the  given  year  is  anterior  to  the 
commencement  of  the  era,  subtract  the  number 
of  the  year  of  the  Jtilian  period  from  4714,  and 
the  remainder  is  the  year  b.  c.  ;  or  subtract 
the  year  b.  c.  from  4714,  and  the  remainder  is 
the  corresponding  year  in  the  Julian  period. 

2.  When  the  given  year  is  after  Christ,  sub- 
tract 4713  from  the  year  of  the  period,  and  the 
remainder  is  the  year  of  the  era;  or  add  4713 
to  the  year  in  the  era,  and  the  sum  is  the  cor- 
responding year  of  the  Julian  period.  {Ency. 
Brit,  art  '  Cfhronology.*) 

Jnllan  Tear.  The  year  adopted  in  the 
calendar  of  Julius  Csesar,  and  equal  to  ZQo\ 
days.  The  Julian  year  exceeds  the  mean  solar 
year,  as  determined  by  the  best  astronomical 
observations,  by  11  minutes  and  10*35  seconds, 
which  amounts  to  a  day  in  129  years.  In  the 
course  of  a  few  centuries  this  error  would 
become  very  perceptible,  as  the  equinoxes  and 
solstices  would  fall  back  towards  the  beginning 
of  the  year.  When  the  Julian  calendar  was 
introduced  by  Csesar,  the  vernal  equinox  fell  on 
the  25th  of  March  ;  at  the  time  of  the  council 
of  Nice,  in  325,  it  fell  on  the  21st;  and  at  the 
reformation  of  the  calendar,  in  1582,  it  had 
retrograded  to  the  11th.  This  observation  en- 
abled Pope  Gregory  to  fix  the  length  of  the 
year  more  precisely,  and  correct  the  intercala- 
tions.    [Calbndab.] 

JulU  (Lat ).  A  genus  of  Labroid  fishes,  dis- 
tinguished by  the  following  characters :  Head 
smooth ;  cheeks  and  gill-covers  without  scales ; 
lateral  line  bent  suddenly  downwards  when 
opposite  the  end  of  the  dorsal  fin.  The  Rainbow 
Wrasse  {Julis  mcditerranea)  has  been  taken  on 
the  coast  of  ComwalL 
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Toljr  (Lat.  Jnlhis ;  so  named  bj  Mark  An- 
tony, in  honour  of  Cains  Oeesar,  the  dictator, 
whose  gentile  name  was  Julius).  July  is  at  pre- 
sent the  seventh  month  of  the  year.  In  the 
earlier  Latin  calendar  it  was  the  fifth,  and 
hence  was  termed  Quintilis,  The  Bog-days 
are  supposed  to  commence  on  the  3rd  of  this 
month. 

Xmnpliiir  Bare.  A  Bodent  quadruped,  the 
lai^gest  of  the  family  of  the  Jerboas  (J)ipodid(B\ 
and  the  type  of  the  genus  Helamys^  is  so  called. 
It  is  a  native  of  the  Cape  of  Good  Hope,  and 
inhabits  deep  burrows. 

Xuncsaeeae  (Juncus,  one  of  the  genera). 
A  small  obscure  natural  order  of  Endogenous 
plants  of  the  Juncal  aUianee ;  in  most  respects 
resembling  LUiaeeat  differing  chiefly  in  their 
flowers  being  ghunaceous,  that  is,  thin,  dry,  and 
either  brown  or  green  in  colour.  There  are, 
however,  species  intermediate  between  the  two 
orders  in  tnis  respect  None  of  the  species  are 
of  any  importance.  The  common  rush  is  the 
usual  type  of  the  order.     [Juncus.] 

Tanoai^liiaoeeB  (Juncago,  an  old  synonym 
of  one  of  the  genera).  A  small  natural  order 
of  Endogenous  plants  of  the  Alismal  alliance, 
growing  in  ponds  and  marshes,  with  minute 
green  flowers.  They  are  allied  to  Naiadaceaf 
diflering  in  their  hermaphrodite  flowers.  Some 
of  them  have  a  resemblance  to  rushes ;  others 
are  floating  plants;  and  some  of  them,  as 
Aponoget&n,  are  very  handsome  when  in  flower. 

Xnaelcmite*  A  native  crystalline  proto- 
carbonate  of  iron  from  Poullaouen  in  Brittany. 

Janens  (Lat).  The  botanical  name  of  the 
Hush.  It  is  an  extensive  and  widely  distri- 
buted genus,  of  which  some  twenty  species 
occur  in  this  country.  The  pith  forms  the 
wick  of  the  now  almost  exploded  rtuh4ighU  ; 
and  the  fetems  are  made  into  mat& 

Jnae  (Lat.  Junius).  At  present  the  sixth 
month  of  the  year,  but  in  the  old  Latin  calendar 
the  fourth.  It  consisted  originally  of  twenty- 
six  days,  to  which  Boraulus  is  said  to  have 
added  four.  Numa,  it  is  stated,  deprived  it  of 
one  day ;  which,  however,  was  again  restored 
by  Julius  Caesar,  and  it  has  ever  since  remained 
unaltered. 

Jimyerinannlaffeae  (Jungermannia,  one 
of  the  genera).  A  small  natural  group  of  Acro- 
genonsor  Cryptogamic  plants,  resembling  mosses 
in  appearance,  and,  like  them,  growing  upon 
the  bark  of  trees  and  in  damp  ground  in  shady 
places.  They  bear  their  seeds  in  cases  con- 
taining spiral  t2ireads,  which  by  their  elasticity 
disperse  the  former  when  ripe.     [Hepatic.^.] 

Xnniper*  The  common  name  of  Junipenu. 
The  fruit  of  Juniperus  communis,  known  as 
Juniper  berries,  is  used  in  medicine  as  a 
diuretic;  but  is  more  largely  employed  in 
flavouring  gin.  When  distilled  with  water, 
these  berries  yield  an  essential  oil,  upon  which 
their  pecular  flavour  depends.  Sandarach,  a 
resinous  substance  occasionally  used  in  var- 
nishes, has  been  said  to  come  from  the  Juniper, 
but  on  g^Dod  authority  it  is  now  referred  to 
CaUiiris.    When  powdered  it  is  used  under  the 
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name  of  pounce,  to  prevent  ink  sinkinff  into 
paper  from  which  writing  has  been  erased. 

Xank  (Butch  jonk,  perhaps  from  Chinese 
yong,  the  aed).  The  name  given  to  a  kind  of  ship 
built  by  the  Chinese,  Japanese,  and  Malays. 
Cumbrous  in  shape,  it  is  incapable  of  great 
speed ;  but  these  nations  are  good  sailors,  and 
venture  on  long  ocean  voyages  in  their  junks 
with  impunity. 

JxTNic  The  name  given  by  sailors  to  salt  beef 
as  supplied  at  sea,  which  by  hard  salting  and 
long  keeping  becomes  as  hard  as  small  pieces 
of  old  rope  called  junks,  a  word  employed  offi- 
cially and  perhaps  allied  to  Lat.  juncus,  a  rush, 

Xank  Sinff.  A  metallic  packing,  confining 
the  hemp  packing  of  a  piston,  and  capable  oi 
being  screwed  down  upon  it 

Junk  "Wads.  In  Artillery,  these  wads  are 
made  of  oakum  bound  round  with  spim  yam, 
and  are  of  similar  diameter  to  the  bore  of  the 
gun  for  which  they  are  intended.  They  are 
used  in  firing  hot  shot,  and  also  occasionally 
with  bronze  ordnance,  to  prevent  indentation 
of  the  bore  near  the  seat  of  the  shot  In  both 
cases  they  are  placed  between  the  charge  and 
the  projectile. 

Tuno.  The  Latin  name  of  the  divinity 
called  by  the  Greeks  Hb&a.  She  was  the 
sister  and  consort  of  Jupiter,  and  was  held  to 
preside  over  marriage,  and  protect  married 
women.  The  name  Juno,  Junonis,  would  answer 
to  a  Greek  form  2^non,  as  Janus  answers  to  the 
Sanscrit  Byavan.  (Cox,  Aryan  Mythology^ 
i.  364.) 

Juno.  In  Astronomy,  one  of  the  143  small 
extra-zodiacal  planets  which  circulate  between 
the  orbits  of  Mars  and  Jupiter.  Juno  was  dis- 
covered by  Prof.  Harding,  of  Lilienthal  (near 
Bremen),  on  September  22,  1804;  Ceres  and 
Pallas  having  been  discovered  previously.  Juno 
shines  as  a  star  of  the  eighth  or  ninth  mag- 
nitude, and  is  of  a  whitish  colour  without  nebu- 
losity. This  planet  at  the  time  of  its  discovery 
was  considered  remarkable  on  account  of  the 
great  eccentricity  of  its  orbit,  exceeding  that  of 
any  other  then  known  planet,  and  amounting 
to  '2578,  the  semi-axis  major  being  taken  as 
unity.  The  efiect  of  this  eccentricity  on  the 
motion  of  the  planet  is  such,  that  the  half  of 
the  orbit  which  is  bisected  by  the  perihelion  is 
described  in  about  half  the  time  in  which  the 
other  half  is  described.  The  sidereal  revolu- 
tion is  performed  in  1592*66  mean  solar  days. 
The  inclination  of  the  orbit  to  the  ecliptic  is 
13°  V  20".  The  extreme  smallness  of  the 
planet  renders  it  impossible  to  determine  its 
apparent  diameter,  and  consequently  its  magni- 
tude, with  any  degree  of  certainty. 

Junta  (Span,  an  assembly),  A  grand  Span- 
ish council  of  state.  Besides  the  assembly  of 
the  states  or  Cortes^  there  were  two  juntas :  o;ie 
which  presided  over  commerce,  the  mint,  and 
the  mines ;  and  the  other  forming  a  board  for 
regulating  the  tobacco  monopoly.  In  En^and 
the  term  junto  (evidently  of  Spanish  origin)  hat 
been  used  almost  synonymously  with  cabal  or 
faction. 


JUPITER 

Jnplter  (Lat).  In  Astionomj,  one  of  the 
planets,  and  the  largest  in  the  system.  The 
diameter  of  Jnpiter  is  no  less  than  89,000  miles, 
or  abont  eleven  times  that  of  the  earth ;  conse- 
qnentlv,  his  bulk  is  about  1,500  times  greater 
than  that  of  the  earth.  The  mean  distance  of 
Jupiter  from  tiie  son  is  npwards  of  406  millions 
of  miles,  or  about  5^  times  the  radius  of  the 
carth*s  orbit ;  and  he  performs  his  revolution  in 
respect  of  the  stars  in  4,332 d.  14h.  2m.  8^  s., 
which  is  nearly  12  vears.  The  inclination 
of  the  orbit  to  the  plane  of  the  ecliptic  was 
l^  18'  SI''  at  the  begmning  of  the  present  cen- 
tury, and  undergoes  a  diminution  of  about  a 
fourth  of  a  second  in  a  year.  The  inclination 
of  the  planet's  axis  to  the  ecliptic  is  but  3^  5'  30", 
so  that  the  planet  can  scarcely  be  said  to  have 
onv  seasons. 

^rhe  disc  of  Jnpiter  is  observed  to  be 
crossed  generally  in  one  direction  by  dark 
bands  or  belts.  These  belts  are^  however,  by 
no  means  alike  at  all  times;  they  vary  in 
breadth  and  in  situation  on  the  disc  (though 
rarely  in  their  general  direction^.  They  have 
even  been  seen  broken  up,  and  distributed  over 
the  whole  face  of  the  planet,  and  as  many  as 
forty  have  been  seen  at  once ;  but  this  pheno- 
menon is  rare.  Branches  running  out  frotb. 
them,  and  subdivisions,  as  well  as  evident  dark 
spots,  like  strings  of  douds,  are  by  no  means 
uncommon ;  and  from  these,  attentively  watehed, 
it  is  concluded  that  the  planet  revolves  in  the 
surprisingly  short  period  of  9h.  66  m.  60  sec 
(sid  time)  on  its  axis,  to  which  the  direction 
of  the  belts  is  perpendicular. 

The  parallelism  of  the  belts  to  the  equator 
of  Jupiter,  their  occasional  variations,  and  the 
appearances  of  spots  seen  upon  them,  render  it 
extremely  probable  that  they  subsist  in  the 
atmosphere  of  the  planet,  formine  tracts  of 
comparatively  clear  skv,  determined  by  currents 
analogous  to  our  trade  winds,  but  of  a  much 
more  steady  and  decided  character,  as  might 
indeed  be  expected  from  the  immense  velocity 
of  its  rotation.  That  it  is  the  comparatively 
darker  body  of  the  planet  which  appears  in  the 
belts  is  evident  from  this — that  they  do  not 
come  up  in  all  their  strength  to  the  e<ige  of  the 
disc,  but  fade  gradually  away  before  they  reach 
it.  (Herschel*8  *  Astronomy/  Cabinet  Cydopadia^ 
p.  281.) 

The  radius  of  Jupiter  being  eleven  times 
greater  than  that  of  the  earth,  and  the  rotation 
on  the  axis  being  2*4  times  more  rapid,  the 
space  passed  over  by  a  point  on  the  equator  of 
the  planet  will  be  twenty-six  times  greater  than 
that  described  by  a  jpoint  of  the  terrestrial 
equator  in  the  same  time.  Hence  the  centri- 
ftigal  force  is  about  twenty-six  times  greater, 
and  we  might  therefore  conclude  that  its  effect 
in  impressing  a  flattened  form  on  the  planet 
will  be  much  greater  than  that  observed 
with  regard  to  the  earth.  Now  observation 
shows  this  to  be  the  case.  The  disc  of  Jupiter 
is  evidently  not  circular,  but  elliptic,  being 
considerably  flattened  in  the  direction  of  its 
axis  of  rotation ;  and  this  appearance  is  no 
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optical  illusion,  bat  is  authenticated  by  mi« 
crometrical  measures,  which  assign  16  to  14 
as  the  proportion  of  the  equatorial  and  polar 
diameters.  This  iar  exceeds  the  compression 
of  the  earth,  the  ratio  of  the  equatorial  to  the 
polar  diameter  of  which  is  302  to  301. 

The  density  of  Jupiter  is  very  nearly  the 
same  as  that  of  the  sun,  and  about  one-fourth 
of  the  mean  density  of  the  earth.  Thel*inass  of 
the  planet  compared  with  that  of  the  min  taken 
as  unity,  is  -000943 ;  but  this  is  sufficient  to 
produce  a  very  sensible  perturbation  of  the 
motions  of  some  of  the  other  planets.  The 
proportion  of  light  and  heat  received  by  Jupiter 
from  the  sun,  compared  with  that  received  by 
the  earth,  is  as  '037  to  I. 

Jupiter,  through  the  telescope,  is  observed  to 
be  accompanied  by  four  moons  or  satellites, 
which  rerolve  about  the  planet  nearly  in  the 
plane  of  its  equator,  exactly  in  the  same  manner 
as  the  moon  revolves  about  the  earth.  Their 
configuration  changes  at  every  instant ;  they 
appear  to  oscillate  on  each  side  of  the  planet, 
and  their  rank  or  order  of  distance  is  determined 
by  the  extent  of  their  oscillations.  In  coming 
between  the  sun  and  Jupiter,  the  satellites 
throw  their  shadows  on  the  planet,  and  produce 
eclipses  of  the  sun ;  and  when  they  come  to  the 
side  of  the  planet  opposite  to  the  sun,  they  are 
eclipsed  in  passing  through  the  shadow.  The 
beginnings  and  endings  of  these  eclipses  can  be 
observed  with  great  precision ;  and  their  obser- 
vation  furnishes  the  surest  means  of  determining 
the  sidereal  and  synodic  revolutions  of  the 
satellites.  The  same  observations  also  afford 
a  means  of  determining  terrestrial  longitudes; 
and  it  was  by  means  of  them  that  astronomers 
discovered  and  measured  the  velocity  of  light 
[Planbt  and  SATEixrrB.] 

JuprrBB.  In  Mythology,  the  Latin  name  of 
the  deity  called  by  the  Greeks  Zbus  [which 
sec]. 

Xarassio  Sooks.  The  limestones  and 
other  deposits  of  the  Jura  belonging  to  the 
middle  secondary  period  offer  the  nearest  ana- 
logues to  the  typiod  oolitic  series  of  England, 
and  thus  the  part  of  the  geological  sequence 
called  by  us  oolitic  (from  the  prevalence  of  a 
particular  rariety  of  limestone)  is  there  desig- 
nated «7ura««»c,  the  oolite  being  often  absent.  A 
laigA  part  of  the  Alpine  chain  consists  of  rocks 
of  the  Jurassic  period ;  and  the  deposits,  owing 
to  the  great  amount  of  mechanical  disturbance 
and  chemical  action  to  which  they  have  been 
subjected,  offer  singular  varieties  of  condition. 
They  include  ciyst^ne  limestones  and  marbles, 
quartzites,  and  highly  metamorphosed  slates 
and  schists.  The  fossiliferous  portions,  how- 
ever, admit  of  comparison  with  those  of  Eng- 
land, the  subdivisions  being  strongly  marked, 
especially  in  the  upper  series.  Thus,  the  upper 
Jurassic  beds  are  limestones  and  days,  like 
the  Portland  rock  and  Ximeridge  day.  The 
middle  and  lower  series  are  marked  by  less 
perfect  subdivisions  than  in  EndLand. 

Jurinite.  A  mineral  from  Danphiny,  oon* 
taining  titanium. 


JURISCONSULT 

XurlsooBsult  (Lat  juris  oonsultnfl,  learned  \ 
or  skilled  in  law),    A  title  given  to  a  dasA  of 
Soman  lawyers,  and  oommonlj  denoted  hj 
the  abbreyiation  ictus.    From  what  we  know  \ 
of  the  joriBoonsults,  they  appear  to  hare  been  ' 
A  difiEerent  class  from  the  advocati  or  cansi-  | 
did,  who  conducted  causes,  and  to  have  con- ' 
fined  themselves  to  the  employment  of  giving ' 
responsa  or  opinions  on  cases  put  to  them. ' 
{Atirn,  de  VAcad,  des  Inser.  voL  zH.)  From  the 
recorded  opinions  of  the  most  learned  juris- 
consult, the  Digest,  the  great  work  of  Justinian, 
was  chiefly  compiled.     [Advocate.] 

Jmiapmdenoo  (from  the  Latin  words  juris 

5radens,  skilled  in  law).    The  sdence  of  law. 
*he  term  eivU  jurisprudence  is  sometimes  re- 
stricted to  the  sdence  of  the  Roman  or  civil  \ 
law.    For  a  complete  list  of  works  on  this  ex-  ' 
tensive  subject,  down  to  comparatively  recent 
times,  see  Krug's  ThU,  Lex.  art  '  Rechtslehre.'  i 

Jnrjr,  Trial  b  j.  Of  the  origin  and  progress 
of  this  institution,  as  far  as  it  has  been  veryj 
imperfectly  traced  by  antiquaries,  some  notice 
will  be  given  in  the  historical  review  of  the' 
Common  Law.  (Forsyth,  History  of  Trial  by . 
Jury,  1862.)  When  issue  has  been  taken  in  fact, 
in  a  dvil  suit  [Pleading],  the  cause  stands 
ready  for  trial  at  bar  of  the  court  itself  [Liw ; 
CouBTS,  Sufbrior],  unless  tried  at  Nisi  Fbius, 
when  it  is  transferred  to  the  sitting  in 
London  and  Middlesex,  or  the  assizes  in  the 
country.  (A  trial  at  bar  is  now  only  granted 
on  application  in  some  special  cases.)  The 
sheriff  of  the  county  is  directed  by  a  precept 
issued  by  the  judges  of  assize  to  summon  jurors 
to  attend  at  the  assizes.  A  similar  process 
issues  to  summon  jxirors  for  the  sittings  in 
London  or  Middlesex.  The  plaintiff  and 
defendant  are  alike  entitled  to  have  the  cause 
tried  by  a  special  jury.  The  list  of  persons 
liable  to  serve  as  common  jurors  is  made  out 
by  the  churchwardens  and  overseers  in  each 
parish,  and  after  being  considered  by  justices 
at  petty  sessions,  is  copied  into  a  book  and 
delivered  to  the  sheriff.  Li  obedience  to  the 
precept  for  summoning  jurors,  the  sheriff  re- 
turns a  panel  or  list  of  persons  taken  from 
this  book,  in  number  from  48  to  72,  and  the 
same  panel  now  tries  all  issues,  whether  cri- 
minal or  dvil,  at  the  session  for  which  it  is 
made  out.  The  twelve  jurors  who  are  to  try 
the  cause  are  chosen  by  ballot  out  of  this  list. 
The  qualification  of  a  common  juror  is,  to  be 
a  natural-bom  subject  (or  in  the  case  of 
aliens  to  have  been  domiciled  in  England  or 
Wales  for  ten  years  or  upwards),  to  be  resident 
in  England  or  Wales,  to  be  free  from  attaint 
of  an  infamous  crime,  and  to  be  between 
the  ages  of  twenty-one  and  sixty.  All  such 
persons  (with  certain  privileged  exceptions) 
possessing  10/.  a  year  in  freehold  or  copyhold 
lands  and  tenements,  or  202.  a  year  in  lands 
held  on  lease  for  twenty-one  years,  or  rated  as 
householders  to  the  poor's  rate  or  to  the  in- 
habited house  duty  in  Middlesex  for  90/., 
elsewhere  20/.,  are  liable  to  serve.  In  the 
dty  dT  London  the  juror  most  be  a  house- 
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holder  or  occupier  withm  the  city,  and  have 
property,  real  or  personal,  to  the  amount  of 
lOOf.  All  persons  who  are  esquires  or  of  a 
higher  degree,  or  bankers  or  merchants,  or 
rated  to  certain  amounts,  are  qualified  to  serve 
on  special  juries.  If  on  a  trial  sufficient  quali- 
fied jurors  are  not  in  attendance,  a  tale*  may 
be  prayed ;  and  bystanders  are  called  in  to  fiU 
up  the  number.  This  seldom  occurs  but  in 
spedal  jury  cases ;  and  in  these  the  talesmen, 
as  they  are  vulgarly  termed,  are  taken  from  the 
common  jury  list 

The  jury  being  summoned,  the  trial  pro- 
ceeds ;  unless  either  party  challenge  the  jurors. 
Challenges  are  either  to  the  array  or  to  the  polls. 
A  challenge  to  the  array  is  an  objection  to  the 
whole  panel,  and  can  only  be  on  account  ot 
default  or  partiality  of  the  sheriff.  Chidlenges 
to  the  polls,  i.  e.  to  individual  jurors,  are  said 
to  be  of  four  kinds ;  propter  honoris  respeeium, 
propter  defectum,  propter  affectum^  and  propter 
delictum,  1.  Where  a  party  is  exemptea  by 
statute  from  serving,  he  may  challenge  himself. 
2.  Insuffident  qutdification  is  a  ground  of 
challenge  by  either  party.  3.  On  supposed 
bias  or  partiality,  as  by  reason  of  kindred. 
Challenges  to  the  favour  are  on  a  mere  suspidon 
of  partiality.    4.  Legal  infamy  is  the  fourth 

g-ound  of  challenge.  In  a  criminal  case  the 
w  of  challenges  is  the  same  as  in  a  dvil 
one ;  except  that  the  prisoner  for  felony  has 
the  additional  privilege  of  making  peremptory 
challenges  without  cause  assigned  to  any  num- 
ber of  jurors  not  exceeding  twenty.  Chidlenges 
for  cause,  if  to  the  polls,  are  tried  by  the  court; 
except  those  to  the  favour,  which  the  court  ap- 
points two  jurors  if  sworn,  if  not  two  indifferent 
persons,  to  try.  Challenges  to  the  array  are 
tried  entirdy  at  the  discretion  of  the  court 

According  to  the  common  course  of  a  trial  at 
nisi  prius,  Uie  oounsd  for  that  party  on  which 
the  affirmative  of  the  issue  is  uirown  by  the 
pleadings  (that  is,  except  in  occasional  cases, 
the  plaintiff)  opens  his  case  by  a  statement  to 
the  jury,  and  then  calls  witnesses  to  prove  it 
He  may  now,  since  17  &  18  Vict  c.  125,  also 
sum  up  his  ease  at  the  end,  unless  the  oppodte 
eounsel  says  he  is  about  to  call  witnesses.  The 
counsel  for  the  other  party  then  replies ;  and  if 
he  also  calls  witnesses,  he  likewise  may  sum  up, 
and  the  first  speaker  has  a  final  replv.  After 
the  evidence  is  given  and  the  case  closed,  the 
jurors  are  kept  together  to  deliberate  on  their 
Terdict  They  must  be  without  meat,  drink,  or 
fire,  imless  otherwise  ordered  by  the  judge ; 
and  as  unanimity  is  necessary  to  a  veriict,  it 
was  held  at  common  law  that  if  the  jury  could 
pot  affree,  the  judge  might  cause  Uiem  to  be 
carried  round  the  circuit  from  town  to  town 
in  a  cart  In  practice,  it  is  usual,  when  ^ey 
cannot  be  brought  to  agreement^  to  discharge 
the  jury.  Although  the  jury  in  ordinary  Ian* 
guage  are  said  to  be  juoges  of  the  fact  only, 
yet  a  general  verdict  in  a  civil  or  criminal  case 
ordinarily  deddee  both  the  facts,  and  whether 
the  law  as  stated  by  the  judge  is  immediately 
applicable  to  those  facts:  e.g.  a  veidict ytrt/iy 
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.  mi'  s  diarge  of  murder  implies  l)oth  that  t]i« 
act  was  committed,  and  that  it  was  committed 
under  circumstances  amounting  to  murder, 
^e  juiy  may^  howeTer,  find  under  certain 

.  eircumstanoes  a  special  verdict^  that  is  a  verdict 

.  in  whidi  the  &cts  of  the  case  are  specially 
stated,  and  it  is  left  to  Uie  court  to  apply  the 
law ;  or  they  may  find  a  general  verdict,  subject 
TO  a  special  case  as  to  a  point  of  law.  In  cases 
of  criminal  prosecution  for  libel,  much  difier- 

'  ence  of  opinion  formerly  prevailed  as  to  the. 
effect  of  a  verdict  It  was  held  by  most  lawyers 
that)  the  only  questions  for  their  cqnsideration 
were  the  fact  of  publication,  and  the  truth  of 
what  is  technically  called  th^  inmtendos,  viz. 

.  that  the  passages  of  the  libel  cited  did  apply  to 
iroeh  pr  sud^  &cts  and  individuals.  But  by  32 
€bp.  in.  c.  60  (passed  through  the  influence  of 
iui^Pox)  it  .vfag  enacted ,  that  on  every  trial  of 
an  uiduitment  or  information  for  libel  the  jury 
may  find,  a  seneral  verdict  of  guilty  or  not 
guilty  upo4  ^6  whole  matter  in  issue,  thus  de- 
d^g  whetii^^  the  matter  published  amounts 

■  to  a  bbel  or  noi»  ^  4^  .to  the  grand  jury,  see 

IlTDICTMKNT.  *V.       . 

Trial  by  jury,  essentially  an  English  insti- 
tution, has  only  gradually  and  imperfectly 
made  its  way  into  the  institutions  of  foreign 
countries ;  but  its  excellence  for  the'  purposes 
of  criminal  justice  seems  to  be  now  generally 
admitted,  whatever  opinions  may  be  entertained 
respecting  its  value  in  civil  cases. 

in  Scotland,  there  is  some  question  as  to  the 
antiquity  of  trial  by  jury  in  civil  cases.  But 
the  practice,  if  ever  it  existed,  became  early 
obsolete;  fuid  it  was  reintroduced  in  1815  by 
the  Act  ^6  Geo.  III.  c.  42.  The  verdict  of 
,  nine  (out  of  twelve)  jurors  may  now  be  talcen 
after  three  hoiu*8*  deliberation.     In  criminal 
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cases,  trials  have  taken  place,  immemorially, 
.  by  an  astize  or  jury  of  fifteen.  The  verdict  is 
that  of  a  minority,  and  may  be  either  guilty, 
not  guilty,  or  not  proven ;  in  which  last  case 
the  party  cannot  be  tried  a  second  time. 

In  America,  trial  by  juiy  in  criminal  cases, 
and  in  civil  above  twenty  dollars,  is  established 
by  the  constitution  of  the  United  States.  It  is 
regulated  for  most  purposes  by  the  law  of  the 
several  states:  the  general  rule  is  that  of 
unanimity. 

Trial  by  jury  in  criminal  cases  was  first 
established  in  France  in  1791.  The  jury  of 
aoeuaatumt  analogous  to  the  English  grand  jury, 
was  then  established,  but  diortly  dx^ntinuea : 
ititp'urifpfjudgmeTU  alone  subsists.  The  jury 
decide,  by^  a  minority,  on  the  question  of  guilty 
or  not  g^ty.  and  subsequenUy  whether  there 
axe  ettenttatin^  circumaUmoea,  There  is  no  trial 
by  juiy  in  civd  cases;  though  in  certain  cases 
special  bodies  so  tennad  may  be  called  to 
.  assess  damages,  as  in  the  case  of  compensation 
for  expropriation, 

Tnal  DV  juiy  exists  in  criminal  cases  in 

'  Belgium,  Portugal   (minority  of  two-thirds), 

Switzerland,  and  Italy.    It  wasintipduoed  into 

Prussia  in  1849  (migority ;  but  if  seven  to  five, 

the  judges  decide) ;  and  into  Austria  in  1850. 
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In  Naval  afiairs,  a  temporary 
mast  erected  in  a  ship  in  the  room  of  one  that 
has  been  earned  awny.  Jury-masts  are  some- 
times erected  in  a  new  ship  to  navigate  her 
down  a  river,  or  to  a  neighbouring  port,  where 
her  proper  masts  are  prepared  for  her. 

Jus  (Lat  an  ordinance  of  human  law,  as 
contrasted  with  &s,  the  obligation  of  divine 
law).  According  to  Gains,  all  law  was  divided 
into  jus  gentium,  the  law  of  nations,  and  jus 
civile^  or  the  whole  body  of  low  peculiar  to 
an^  state.  Ulpian  and  other  lawyers  added  a 
thud  distinction,  namely  jus  naturals,  or  a  law 
common  to  man  and  beasts.  The  civil  law  was 
comprehended  in  the  jus  scriptum  and  jus  non 
scriptum,  or  written  and  unwritten  law,  and 
was  divided  into  pttblic  and  private  law. 

The  word  jue  also  had  the  meaning  of  a 
&culty  or  le^  right  Thus  we  have  the  jus 
oonnubii,  or  right  of  intermarriage,  a  right 
strictly  guarded  in  all  ancient  state^ ;  jus  qui- 
ritium,  or  the  state  of  full  Homan  citizenship; 
jus  imaginum,  the  right  of  setting  up  busts  or 
images  of  forefathers,  answering  to  our  right 
of  using  armorial  bearings,  &c.  Modem  law 
has  introduced  many  other  distinctions  under 
the  head  jtUf  which  our  limits  forbid  us  to 
notice.  (See  the  article  *  Jus,'  and  the  other 
articles  to  which  reference  is  therein  made,  in 
Br.  Smith's  Dictionary  of  Greek  and  Soman 
Antiquities,) 

Juste  BKUieu.    [MtLmn,  Juste.] 

Justices  of  tlie  Peace.  In  EngHsh  Law, 
these  magistrates  are  descended  from  the  ancient 
conservators  of  the  peace,  and  are  appointed  to 
their  office  in  every  county  by  the  kine's  special 
commission  under  the  great  seal ;  which  appoints 
them  all,  jointly  and  separately,  to  keep  the 
peace,  axid  any  two  or  more  of  tnem  to  enquire 
of  or  determine  felonies  and  misdemeanours. 
Some  justices,  also^  are  so  by  Act  of  Parliament 
or  charter,  as  the  mayor  and  other  magistrates 
in  corporate  towns,  &c.,  and  certain  other 
particular  officers.  Some  justices  are  ex- 
pressly nominated  in  the  commission,  so  that 
certain  business  cannot  be  transacted  vrithout 
their  presence;  these  are  said  to  be  of  the 
^runiy  and  aU  the  justices  are  now  usually 
mduded  in  the  list.  The  qualification  of  a 
justice  is  to  have  an  estate  of  100^.  a  year  free 
of  incumbrance,  or  a  reversion  after  one  or  more 
lives  of  300/.  a  year;  but  many  nrivileged 
persons  may  act  without  qualification  oy  estate. 
A  justice  intending  to  act  under  this  commission 
sues  out  a  writ  of  dedimus  potestaiem  from  the 
clerk  of  the  crown  in  chancery,  and  takes  certain 
usual  oaths. 

The  duties  and  powers  of  a  justice  of  the 
peace  are  of  two  kinds ;  ministeriiuL  and  judicial. 
1.  He  acts  in  the  former  capacity  in  preserving 
the  peace ;  hearing  charges  against  offenders  ; 
examining  the  informant  and  his  witnesses; 
binding  over  the  parties  to  prosecute  or  give 
evidence ;  and  committing,  or  admitting  to  bail, 
according  to  the  nature  of  the  ofience,  parties 
who  are  brought  before  him.  The  stat.  11  & 
12  Vict,  c  42  requires  justices  to  take  the 
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moat  material  part  of  tiie  sridmce  on  exaini- 1 
natioiui  before  them  in  writing,  to  be  returned  | 
to  the  Bssiiea,  both  in  chatgM  of  frlony  and  ■ 
misdemeanour.  2.  An  eiWnaive  jurisdiction,  '■ 
anmmaiy  end  fonnKl,  is  now  eisn-isod  b;  i 
justicea  of  the  p^ice,  numerous  branchoi  ot' 
jutUcatnre.  both  criminal  and  ciiil,  hnvinn;  Iv't'n 
gradualW  confided  to  Iheir  aulhoritj 
exercised  by  them  individuoUj,  or  al 
9  and  general  quarter  sessior 


JUTE 
>  doable  coals.     1 


•   mw>titt«f 
•J  incUcbnent 


The  policojusticsB  of  London  and  ita  ridnitj 
are  etipeodiiuy  magistrates,  created  by  Act  it 
01   Parliament, 

ft'n  JnatlolaiTi  OUef  (Iaw  Lat,  magnna  jn>- 
ht-r  .  ticiariua,  or  ca^italisjnstif^iBriustotias  Anglue). 
Ely  '  An  officer  of  high  powei  and  dignity  under  tlw 
''     'Gorman  kings  of  Bufiland,  who  presided  over 


juriBdiction  orec  all  felouii 
whatever :  in  practice,  simple  larec 
many  other  fetonies  and  small  miedi- 
STB triedbyajuTf bflfbrait  Butdonti 
prerailed  ns  to  the  extent  of  ite  authi 


6  and  king;  and  was,  sajs  Blackstone,  by  vi 
iDDiirs  I  his  office,  Euacdian  of  the  realm  in  the  king'l 
laviri)!  I  absence.  The  formicUWa  power  of  the  chwf 
r'.  t)uit  j  jOBtidar;  was  cnrbed  to  Boaie  nitent  by  tba 


.thority  in  criminal  cases  was  strictly  tltliiiod  proTisions  of  the  great  charter,  especially  tltat 
1812(6&a  VIi^c.  3S);ciipitalcrim<:'9.aDa   which   fixed    the   trial  of '.  DOnunon  pleas  at 


also  a  variety  of  offeni 
class,  being  excepted  &om  its  jnriedici 
has  also  by  vsnoiis  slstutes  jnriedict 
several  offences  relating  to  highwayB 
came;  it  is  an  appellate  court  fiui 
deeiaionB  of  individual  magistrates 
one  large  and  exclusi 


he  legial 
appeJs 


from  ordcn 


relatiiB  to  t£a  imposition  of  the  poor' 
to  the  ri^meval  of  paupeiB  &om  tjno  par 
to  another  in  which  the;  ore  ehov  n  tn  li: 
a  legal  settlement.  [Sbttlehent.I  .lusli 
have,  either  singly  or  jointly,  smmnury  jo. 
diction  in  qaestions  of  contract  betWi'.'u  ciTl 
classes  of  masters  and  servants;  in  siu.-dl  lUc 
takings  of  property,  whether  strictly  p<:'r.~Di 
or  in  put  ooonected  with  the  freeUc 
cot  needing  5t,  in  value;  and  in  ruTui 
assaults  and  batteries  Cot  accompariied  hy 
attempt  to  commit  felony  (atat.  2*  &  'l.'i  ^ 
c.  100)  and  in  many  other  caaes.  'Vlw  \ 
ceedings  are  in  general  on  a  writt<-n  cli:i 
■ometJmea  termed  a  tomplai'nl;  but  in  ; 
ceedings  for  a  penalty  more  generally  un  iu 
mation:  on  receiving  which  the  jusrici-  f^r 
a  BUDiinoDa  to  cause  the  appearance  of  the  pi 
charged.  An  appeal  to  the  quarter  sresi 
&om  the  conviction  or  order  of  jusricee  is  : 
in  moat  cases  expressly  given  by  stiilute  ; 
tlie  court  of  aesaion,  on  hearing  the  case,  is  : 
^\iisr  to  affirm  ori^sitheconvictJQUur  on 
Xhe  proo^diDgB  are  further  Tcmovabli;  in  bi 
cases  into  the  superior  courts  by  cortioran 
by  stating  a  special  case. 

Other  Btunmaiy  remediea  afforded  by  ma 
trateg  an  in  cases  of  forcible  entry 
tainer,  and  some  lliaC  '   ' 

and  tenant 

Justices  of  the  peace  ue  liable 


i!i  WestminBtcr ;  and  be<»me  altogether 'obsol^ 
when  the  various  branches  of  hia  jurisdiction 
were  broken  into  distinct  courts  of  jndioatoro 
under  Edward  I.  (Blackstone,  Com.  iii.  39.) 
Jnatlolarjri  Tba  H1(I>  Ooort  at^  In 
dim  It  w^  SooOuid.  TbisconrtiscompoBcdaffivcofthe 
iLled  tuitK  . Lords  of  Session,  added  to  the  Juetice-Cleil,  the 
ud  president  of  the  conrL  It  is  the  supreme  court 
ttf  of  criminal  justice  ;  with  the  power  of  adfo- 
iiJ  eating  or  suBpending  all  sentences  of  inferior 
i^h  '  criminal  judges.  It  bos  circuit  courta  twice 
ivi' ;  a  year ;  and  an  additional  circuit  is  now  held 
L-4  s  '  in  Glasgow  daring  the  Christmas  recess  of  the . 
-i^-  j  court  of  session.  The  sinecure  office  of  loiA 
lin  I  Justiee-Qeneral  was  in  1S31  merged  in  that  oT 
i;iil  the  Lord  President.  [Saasioif,  CotmT  op.] 
iiil,  Jnatlolen.  In  Law,  a  special  wrtt  empower-,^ 
lid,  ing  the  sheriff  of  a  county  to  bold  plea  of  an  i 
lion!  action  in  bis  court  By  menns  of  this  writ  all 
au'  personal  and  many  real  actions  might  be  tried 
ict.j  m  the  county  courta-  It  is  now  disused. 
iro-  TOBtUoKtloB  (Lat  instiflcatio,  answering 
7^^,  I  to  the  Or.  iwoiwru).  In  Theology,  men  are  . 
iro-iBaid  to  be  justified  when  accounted  just  or 
|(ir-|rigbteaaa  in  the  sight  of  God,  or  placed  in  a 
iitH  slate  of  salvation.  .According  to  the  eleventh 
,rty  artide  of  the  church  of  England,  we  are 
uDB  justified  '  by  faith,  and  not  for  oar  woib 
inu'  or  deservings.'  The  twelfth  declares,  that, 
^nd  *  although  good  works,  which  are  the  fruits  .- 
i^ii]  of  Caitb,  and  follow  after  justification,  c&nnot 
li'r,  put  away  our  sins  and  endure  the  seve- 
)nie  rity  of  God's  judgment,  yet  are  they  pleasing 
^  or  and  acceptable  to  flod  in  Christ,  and  spring 
j  necessarily  ont  of  ■  true  and  lively  faith,  inso- 
£13-' much  that  by  them  a  lively  bitb  may  be  as : 

^   del  eridently  known  as  a  tree  is  discerned  \n  the- 

betweeu  luudluni  f™t'  The  first  of  these  articles  is  chiefly 
directed  against  the  KomaniBt  doctfine  of  me- 
ritorious works ;  the  second,  based  on  the  lap. 


.  _.    ._ thority. 

provided  by  statute  that  tliey  ah^ 
oTany  adjon  commenced  against  thi 
cause  of  luch  action,  one  month  boftjr"  lh> 
U  toed  out;  andtheactjon  must  be  conmi 
witliin  six  mon*-h«  after  the  ii^uy.  cumpi 
of.      PoKina   reoorering   a   verdii ' 


^  faith  and  works  as  inseparably  connected,  ttl| 

ind  the  '^  aimed  principally  against  the  doctrine  of  thoM 
I,'  who  were  termed  Antinoinians  or  Solifidiant. 
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in«L       '"ts.   The  fibre  of  CfarcioJTu  copWarii 
inst  ^-  o'tfi'nx',  much  used  in  India  foi  nu 
!oti«er'"(w"Wm^lr),  "»'^  ""*  '»*™  '=^°^ 
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X.  A  oonaonanl^  QBed  In  nioft  andent  and 
modem  languages.  It  is  derived  fsom  the 
Greek  Icappa,  the  Hebrew  koph.  It  has 
the  same  sound  as  C  before  a,  o,  and  u,  and 
hence  it  has  often  been  pronounced  superfluous. 
In  Latin  K  occurs  only  in  a  few  words,  though 
it  was  frequently  used  in  the  same  language  as 
an  abbreviation  for  words  besinning  with  C; 
as  K.T.  for  capite  tonsus,  &c  &c  In  the 
French  alphabet  K  is  only  used  in  words 
derived  from  foreign  languages.  As  a  numeral 
it  was  employed  to  express  260 — 

K  qnoqoe  dnooitos  et  qniiignsgfnU  dooeUt. 

Xaaba.    [Caabjl] 

Xabbala.    [Cabala.] 

Xadi.    [Cadl] 

Xalmaoan  or  Oatmaoan*  A  title  given 
in  the  Ottoman  Empire  to  a  deputy  or  governor. 
There  are  generally  two  kaimacans,  one  residing 
at  Constantinople,  the  other  attending  the  grand 
vizier  as  his  lieutenant 

XaiBosoic.    [Cjbnosoic.] 

Xakodyle*  Oaeodjl  (Gr.  kokSs,  bad,  and 
tXi},  matter).  A  compound  of  hydrocarbon  and 
arsenic,  having  the  formula  C^H^As.  It  is  a 
clear  liquid,  which  takes  fire  when  dropped 
through  the  air,  burning  with  a  blue  flame,  and 
forming  water,  carbonicanhydrideandarsenious 
anhydride  ;  the  latter  rises  as  a  white  smoke. 
Cadets  fumina  liquor^  called  also  AUcan'm,  is 
an  (mde  of  kakodyle  =  C^H^AsO. 

XakodjUo  iLolda  Alcargen,  or  cacodylic 
acid,    A  product  of  the  oxidation  of  kakodyle. 

Xakozane  or  Oaoozene  (Gr.  Ktut6s,oad, 
and  Utfos,  guest).  A  native  phosphate  of  iron, 
occasionally  associated  with  the  native  oxides. 
So  called,  probably,  in  consequence  of  the  in- 
jurious effect  produced  b^  the  phosphorus 
which  it  contains,  upon  the  iron  smelted  from 
the  ore  with  which  it  is  found. 

Xalamaika.  The  name  of  a  favourite 
"Hungarian  danca 

Xalew  Sea.    [Cbambb.] 

Xaleidoplftone  (Gr.  Ka\6sy  pretty;  cI8of, 
form;  and  pwtrfi,  sound).  An  invention  of  Prof. 
Wheatstone's,  in  which  a  knob  reflecting  a  point 
of  light  attached  to  a  vibrating  plate  describes 
various  beautiM  curves  ooirespondiuff  with  the 
musical  notes  produced  by  the  vibrations. 

dosoope  (Gr.  Ka\6s;  tVhs;  and 
w,  I  view).  An  optical  toy,  which,  by  a 
jolar  arrangement  of  reflecting  surfaces, 
^nnjip.ntn  to  the  eye  a  series  of  symmetrical 
'  IjEoftges  often  remarkable  for  their  beauty. 

The  kaleidoscope  is  formed  by  two  plane 
mirrors  or  slips  of  gkss,  from  six  to  ten  inches 
.  in  lengdi,;^d  from  an  inch  to  an  inch  and  a 
half  in  breadth  at  the  one  end,  though  some- 
what narrower  at  the  other,  joined  together 
•long  the  edges  lengthwise,  and  inclined  to 
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each  other  at  an  an^le,  which  must  be  an  even 
aliquot  part  (that  is  to  say,  the  sixth,  eighth, 
tenth,  &C.)  of  four  right  anglea  The  edges  of 
the  mirrors  are  kept  in  contact  by  a  strip  of 
black  silk  glued  along  the  back  of  the  plates, 
which,  if  formed  of  glass,  must  be  coated  with 
black  varnish  or  sealing  wax,  to  prevent  re- 
flexion from  their  posterior  surfaces.  The 
mirrors  bein^  ac^justed  at  the  proper  angle, 
are  placed  within  a  tin  tube,  where  they  are 
kept  in  their  proper  position  by  pieces  of  cork 
or  wood  wedged  m  between  them  and  the  tube. 
One  end  of  the  tube  has  a  small  circular  aperture 
in  its  centre,  to  which  the  eye  is  applied ;  in  the 
other  end  two  plane  glasses  are  fixed  parallel  to 
each  other,  and  perpendicular  to  the  axis  of  the 
tube,  and  about  an  eighth  of  an  inch  apart. 
Between  these  glasses,  which  form  a  cell,  the 
objects  which  produce  the  images  are  placed. 
Those  which  answer  the  purpose  best  are  small 
fragments  of  coloured  glass,  beads,  or  other 
coloured  diaphanous  matters,  of  such  a  size 
that  when  the  tube  is  turned  round  they  move 
freely  within  the  cell  and  assume  new  posi- 
tions. In  order  that  the  eye  may  not  be 
disturbed  by  objects  without  the  tube,  the 
outer  glass  should  be  slightly  groimd,  but  the 
inner  must  be  perfectly  transparent. 

On  applying  the  eye  to  the  aperture  of  the 
tube,  the  objects  within  the  cell  at  the  other  end 
are  seen  multiplied  by  repeated  reflections  from 
the  two  mirrors,  and  a  succession  of  symme- 
trical imaffes  presented,  all  arranged  round  a 
centre,  and  combined  into  a  perfect  whole.  As 
the  objects  are  placed  loosely  in  the  cell,  every 
motion  of  the  tube  changes  their  relative  posi- 
tions, and  produces  an  entirely  new  image ;  and 
it  is  this  endless  variety  of  new  combinations 
which  creates  the  pleasing  efiect 

Kalends.    [Calbxds.J 

SLali.  An  Arabic  word,  signi^^ing  the  ashes 
leftafter  the  combustion  of  vegetable  substances ; 
hence  the  word  alkali.  Potassa  is  firquently 
termed  kali,  and  potassium  kaUum,  by  the 
German  chemists;  hence  K  is  used  as  the 
symbol  for  potassium. 

Kalmla  (from  Kalm,  a  traveller  in  North 
America).  A  genus  of  beautiful  North  Ameri- 
can Ericaceous  plants,  with  a  monopetalous  co- 
rolla, which  confines  ten  stamens  b^  their  antiiers 
in  the  same  number  of  niches  in  its  sides.  The 
flowers  are  white  or  pink,  and  the  leaves  ever- 
green ;  but  the  plants  are  noxious,  and  K.  an- 
austtfoUa  has  received  the  name  of  LambkilL 
The  Canadian  partridge  is  said  to  become 
poisonous  as  human  food  after  feeding  on  the 
Kalmia, 

XaljptoUte.    [Caltptoiitb.] 

Kami.  A  Japanese  title  belonging  primarilv 
to  the  celestial  gods  who  formed  their  flrat  mythi- 
cal dynasty,  then  extended  to  the  terrestrial  gods 
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of  the  second  dynasty,  and  then  to  the  Ions' 
line  of  spiritual  princes  who  are  still  represented 
by  the  micado.  [Tycoon.]  In  addition  to  this, 
every  patriot,  or  anyone  distinguished  for  saint- 
liness  or  miraculous  jpowers,  may  after  death 
be  deified  as  a  kami,  so  that  the  number  of 
these  demigods  is  indefinite.  Some  of  these 
spirits  preside  specially  over  the  elements  and 
powers  of  nature.  The  worship  of  these  demi- 
gods is  called  Kami-no-mitsi,  or  the  Way  of 
the  Kami.  (Bishop  of  Victoria's  Ten  Weeks 
in  Japan f  p.  44 ;  Klaproth,  Annals  of  Japan  ^ 

1834.) 

gamtctif.  The  name  of  a  Basorial  or 
(Gallinaceous  bird,  remarkable  for  haying  its 
winss  armed  with  two  strong  spurs,  and  its 
head  with  a  long,  slender,  cylindrical  and 
nearly  straight  horn.    [Palamedka.] 

jKammereiita.  A  bydrated  silicate  of 
alumina  and  magnesia,  orten  accompanying 
chromite  of  iron.  Named  aft«r  Kammerer,  the 
mineralogist. 

auunptalieon.  A  name  given  to  a  new 
variety  of  floor  covering,  composed  of  Indian 
rubber,  gutta  percha,  and  cork.  Equal  quantities 
of  the  two  former  substances,  having  been  first 
liquefied  in  naphtha  or  some  other  proper  sol- 
vent^ are  mixed  with  cork  which  has  been  ground 
into  a  fine  dust  This  mixture^  while  warm 
and  soft,  is  flattened  out,  by  being  passed  under 
smooth  heavy  rollers,  into  sheets  ten  or  twelve 
yards  lone,  varying  in  width  from,  one  to  two 
yards,  and  firom  one-eighth  of  an  inch  to  one 
mch  in  thickness.  The  sheets  thus  prepared 
ore  allowed  to  lie  flat  until  sufficiently  set  or 
hardened,  when  they  are  rolled  up  as  fit  for  use. 
Patterns  are  printed  on  the  material  thus  pre- 
pared, in  the  same  way  in  which  fioor  cloth  is 
stamped  by  blocks. 

The  advantages  of  kamptulicon  over  ordi- 
nary floor  cloth  consist  in  its  warmth,  softness, 
and  elasticity,  and  if  the  whole  fioor  is  covered 
it  is  perhaps  more  durable ;  but  on  the  other 
hand  it  is  easily  torn,  and  when  once  laid 
upon  a  floor  it  cannot  be  removed  without 
considerable  damage. 

Xampjllta  (ur.  itofHr^Aof,  curved;  from 
its  barrel-shaped  crystals).  A  variety  of  Mirae- 
tite  which  is  found  crystallised,  of  colouis  vary- 
ing from  yellowish  to  brown  and  brownish- 
red,  at  Dnrgill  in  Cumberland ;  also  at  Baden- 
weiler  ana  Johanngeorgenstadt  in  Saxony. 

auunsin.  A  hot  dry  southerly  wind,  common 
in  Egypt  and  the  deserts  of  Africa.  It  blows 
sometimes  for  fifty  days  together. 

Xanette*  Native  arsenical  manganese, 
nam^  after  Sir  B.  J.  Kane,  by  whom  it  was 
first  noticed. 

Xaafaroo.  The  native  name  of  a  large 
indigenous  quadruped  of  New  Holland;  it 
belongs  to  a  genas  characterised  by  a  strictly 
herbivorous  modification  of  the  marsupial  type 
of  the  dental  organs,  and  by  a  remarkably  louff 
and  strong  tail  and  hind  legs.  [Macbofus  and 
Marsufxalia.] 

Zaatlaa  VhUiomo/plxj  (known  also  by  the 
name  of  the  Critical  Philosophy).    A  srstem 
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of  philosophy,  which   owes  its  existence  to 
Immanuel  l^fuit^  professor  of  logic  and  meta- 

Ehysics  in  the  university  of  Konigsberg  in  Uie 
itter  half  of  the  eighteenth  century.  The 
promulgation  of  Kant's  doctrines  forms  a  very 
marked  era  in  the  history  of  philosophy. 

At  the  time  when  Kant  comme-ncea  his  meta- 
physical labours,  the  philosophical  world  was 
divided  between  the  sensualism  of  the  French 
followers  of  Locke  on  the  one  hand,  and  the 
dogmatic  rationalism  of  the  disciples  of  Wolf 
and  Leibnitz  on  the  other.    The  former,  by  a 
species  of  analytical  legerdemain,  resolved  aU 
our  mental  powers  into  modifications  of  sense ; 
while  the  laUer,  in  an  equally  indiscriminating 
spirit,  though  with  fiir  more  laudable  intentions, 
sought  to  construct  a  system  of  real  truth  out 
of  the  abstract  concepuons  of  the  understand- 
ing.   Against  both  of  these  schools  Kant  de 
dared  open  warfare.     Withdrawing  himself 
from  all  ontological  speculation,  he  sought,  by 
a  stricter  analysis  of  our  intellectual  powers, 
to  ascertain  the  possibility  and  to  determine 
the  limits  of  human  knowledge.    He  divides 
the  speculative  part  of  our  nature  into  three 
great    provinces — sense,  nnderstandine,    and 
reason.    Our  perception  of  the  outward  world 
is  representative  merely:  of  things  as  thej 
are  in  themselves  it  affords  us  no  notice.     In 
order  to  render  human  experience  possible,  two 
ground-forms,  under  which  all  sensible  things 
are  contemplated,  are  assumed— time  and  space. 
To  these  he  assigns  a  strictly  subjective  reality. 
The  truth  of  the  fundamental  axioms  of  geo- 
metry rests  on  the  necessity  and  universiuity 
of  our  intuitions  of  space  in  its  three  dimen- 
sions— intuitions  which  are  not  derived  from 
any  one  of  our  senses,  or  from  any  combinations 
of  them,  but  lie  at  the  ground  and  are  the 
condition  of  all  sensible  human  experience. 
The  understanding,  or  the  faculty  which  com- 
bines and  classifies  the  materials  yielded  by 
sense,  Kant  subjects  to  a  similar  analysis.    AU 
its  operations  are  generalised  into  four  fimda- 
mental  modes  or  forms  of  conception ;  which,, 
after  the  example  of  Aristotle,  he  names  c<iU^ 
ffories.    [Catboobt.]     These  are  four  in  num*^ 
ber:    1.  Quantity,  including  unity,   multeity, 
totality;     2.    Quality,    divided    into    reality,, 
negation,   and    limitation;    8.   Relation,   yis» 
substance  and  accident,  cause  and  effect,  action 
and  reaction  ;  and  4.  Modality,  also  subdivided 
into  possibility,  existence,  and  necessity.  These 
form,  as  it  were,  the  moulds  in  which  the  rude 
material  of  the  senses  is  shaped  into  concep- 
tions,  and    becomes    knowledge   properly  so 
called.    The  categories  in  themselves  are  the 
subject-matter  of  logic,  which  is  thus  far  a 
pure  science,  determinable  4  priori.    The  third 
and  highest  faculty,  the  reason,  consists  in  the 
wer  of  forming  ideas — pure  forms  of  intel- 
enoe^  to  which  the  sensible  world  has  no 
equate  correspondents.    Out  of  these  ideas 
no  science  can  oe  formed ;  they  are  to  be  re- 
garded as  regulatiye  onlpr,  not  as  constitntiyei 
The  existence  of  God,  immortality,  freedom* 
are  the   objects   after  which  the   reason  la 
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petpetnally  etriying,  bnt.eonoenmig  which  it 
can  decide  nothing  either  one  way  or  the  other.. 
Thus  fiir  Kant's  systtem  may  be  regarded  as 
one  of  pore  scepticiam.  The  deficiencies  of 
oiir  bpeculative  reason  he  conceives,  to  be  sup- 
plied by  the  moral  faculty,  to  which  he  has 
giren  the  name  of  practical  reasoUf  the  object 
of  which  is  to  determine,  not  what  is,  but  what 
ought  to  be.  As  the  former  determines  the 
f&rfii  of  our  knowledge^  so  the  latter  prescribes 
the  form  of  our  action.  Obligation  is  not  a 
mere  feeling ;  it  is  a  ptire  form  imder  which 
the  reason  is  compelled  to  regard  human  con- 
duct. The  personality  of  man,  which  lies  at 
the  ground  of  speculative  knowledge,  becomes 
in  relation  to  action  freedom  of  the  will.  It  is 
in  our  moral  nature  that  we  must  seek  for  the 
only  valid  foundation  of  the  belief  in  €K>d,  the 
immortality  of  the  soul,  and  a  future  state  in 
which  the  demands  of  the  practical  reason 
Hihall  be  realised.  (Slant's  Philosophical  Works; 
KriHk  der  Beinen  Vemunft\  Kritik  der 
Practischen  Vernunfi;  Masson's  Becent  British 
Philosophy]  &c.) 

<«olln.  The  Chinese  name  ior  porcelain 
day.  A  large  tract  of  this  useful  subatance 
occurs  near  St  Austell  in  Cornwall,  whence  our 
potteries  and  porcelain  manufactories  are  copi- 
ously supplied.  The  kaolin  of  Cornwall,  and 
probably  of  other  countries,  is  derived  from 
the  decomposition  of  the  Felspar  of  granitic 
rocks. 

Xapnita  (Or.  icaifxJf,  smojie),  A  variety  of 
Calamine  containing  more  than  15  per  cent,  of 
protoxide  of  iron,  and  found  at  AlteUberg,  near 
Aix-la-Chapelle. 

Mmxwu  a  Tartar  word,  signifying  6/acA:,  used 
in  many  of  the  Eastern  languages  as  a  prefix 
to  geographical  names;  as  Ivaramania,  the 
country  of  the  black  people.  It  has  also  been 
employed  in  the  same  capacity  to  signify  <rt- 
■butary;  as  kara  kalpacks,  tributary  kalpacks. 

Xaraitos.    [Cabattbs.] 

Xmrelliilte.  An  oxysulphide  of  bismuth 
'found  in  lumps  of  a  lead-grey  colour  at  the 
Sawodinsk  mine  in  the  Altai,  accompanied 
hj  Telluric  Silver.    Named  after  M.  Karelin. 

Sarmatliiana  or  SUunnatlaiuia  A  Mo- 
liammedan  sect  which  arose  in  Irak  during  the 
ninth  century  of  the  Christian  era.  It  derived 
its  name  fit)m  Karmata,  its  founder,  a  poor 
labourer,  who  assumed  the  rank  of  a  prophet. 
They  maintained  bloody  wars  with  the  caliphs 
for  nearly  a  century.  (Taylor,  History  of  Mo- 
hammedanism, p.  223 ;  Secret  Societies  of  the 
Middle  Ages,  Lib.  Ent  Kn.  1837.) 

Xarpliollta.    [Ca&fhoutx.] 

Xarptaoaideiite  or  Carpbostderlte 
(Gr.  Kd^^,  a  chip  or  stalk,  and  &iBnp^,  iron), 
A    straw-coloured   phosphate    of   iron    from 

Labrador. 

Karstenlte.  A  mineralogical  bynonym  of 
Anhydrite,  or  anhydrous  sulphate  of  lime,  after 
the  German  chemist,  Karsten. 

XA,tf  MJukt*  The  native  niune  of  the  Arap 
bian  Catha  edulis,  and  C,  spinosa,  from  which 
is  prepared  a  beverage  having  effects  similar  to 
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those  of  tea:  Becent  investigation?,  however, 
seem' to  shW  that  its  stimulating  powers  are 
not  owing  to  the  presence  of  th^ine. 

Xathetometer  or  Oatbetometer.  An 
•ixistmment  for  measuring  differences  in  height, 
as,  for  instance,  between  two  liquid  columns  in 
equilibritlm.  It  usually  consists  of  a  small 
telescope,  sliding '  vertioilly  upon  an  upright 
scale.  The  telesco^  is  fumisned  with  cross- 
wires,  and  the  pomt  of  intersection  of  the 
latter  being  brought  to  coincide  with  the  apex 
of  one  of  the  columns  of  liquid,  the  position  of 
the  telescope  upon  the  scale  is  read  oS.  The 
telescope  is  then  directed  to  the  other  liquid 
column,  and  the  point  of  intersection  of  the 
wires  being  again  Drought  to  coincide  with  the 
apex  of  the  column,  a  second  reading  is  made. 
The  difference  between  the  two  readings  ex- 
presses the  difference  in  vertical  height  between 
the  two  columns. 

Xava  or  Xawa.  Vernacular  names  for  the 
Ava,  Macropiper  methystioum,  a  kind  of  pepper, 
with  narcotic  stimulabt  properties ;  it  is  chewed 
by  the  PoWnesians  much  in  the  same  way  as 
the  Betel  Pepper. 

JCM^kllnr  (akin  to  the  German  kugeln, 
to  roll;  Dan.  kekkil).  A  Sea  term  denoting 
the  act  of  encircling  a  cable  or  hawser  with  old 
rope  or  small  diain  to  prevent  it  chafing  at  the 
hawsehole  as  the  ship  rides  at  anchor,  or  to  avoid 
the  dangerous  rubbing  of  ice  or  sunken  rocks. 

SLedirOff  X6dve  Anoliorv  SLedver  (Dan. 
keddsch).  A  small  anchor  borne  by  large 
ships,  and  employed  in  shallow  water  to  keep 
the  ship's  bow  dear  of  the  main  anchor.  It  is 
also  employed  in  moving  from  one  mooring  to 
another;  a  boat  conveys  the  kedge,  and  drops 
it  at  the  length  of  the  cable  or  point  desired, 
when  the  vessel  is  hauled  up  to  it. 

SLeel  (Icelandic,  kiolr ;  Dutch,  kid).  The 
principal  piece  of  timber  in  a  ship,  first  laid 
on  the  blocks  in  building.  If  we  compare 
the  body  of  a  ship  to  the  human  skeleton,  the 
keel  seems  to  resemble  the  backbone,  and  the 
timbers  the  ribs.  It  is  generally  composed  of 
several  thick  pieces  of  wood  placed  lengthways, 
which  after  being  scarfed  together  arc  bolted 
and  clenched  through  the  floor  timbers.  From 
the  keel  rise  at  its  extremities  the  stem  and 
stem  post.  Serious  damage  to  the  ked  in- 
volves the  destruction  of  the  ship ;  great  care 
is  therefore  taken  to  protect  it,  by  fastening, 
somewhat  loosely,  below  it  a  false  ked,  which, 
if  the  vessel  takes  the  ground,  will  probably 
come  off*  and  leave  the  true  keel  unharmed. 
The  word  seems  originally  to  have  signified  an 
entire  ship;  for  we  read  that  the  Saxons  in- 
vaded England  in  cads  (or  keels),  and  in  early 
times  a  fieet  was  described  as  so  msoiy  keels. 
This  signification  partly  lives  in  keelage,  which 
is  a  duty  levied  on  vessels  entering  certain  ports. 

KxEL.  In  Botany,  a  name  applied  in  a 
figurative  sense  to  the  two  lowest  petals  of  a 
Papilionaceous  corolla,  which,  together,  have 
some  resemblance  to  the  ked. of  a  boat. 

Xael  Banlinr*  An  obsolete  punishment 
practised  chiefiy  in  the  Dutdi  navy,  by  which 
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the  culprit  was  let  down  on  one  side  of  the  ship, 
and  after  pas$iiig  under  the  keel  was  hauled  up 
on  the  other.  This  punishment  was  formerly 
not  altogether  unknown  in  the  British  nary; 
but  it  is  now  never  resorted  to. 

It  cell  ng.  A  name  for  the  common  cod 
{Morrhua  vulgaris^  Cur.).  [Mobbhua  and 
Gadus.] 

Jfteelson.  In  Shipbuilding  an  inner  keel 
passing  throughout  the  yestfel's  length  parallel 
to  the  keel ;  but  above  the  floor-timben,  through 
which  it  \a  bolted  to  the  keel.  It  adds  ^atly, 
or  rather  is  indispensable,  to  the  stability  of  a 
wooden  ship.  The  heels  of  the  masts  rest  upon 
the  keelson,  ^ter  keelsons  are  smaller  keel- 
sons situated  on  each  side  of  the  keelson  at  a 
short  distance  for  the  purpose  of  consolidating 
the  floor-timbers,  crosspieces,  and  futtocks. 
Like  the  keel,  the  keelsons  are  composed  of 
sereml  pieces  of  timber  scarfed  together  and 
fecured  by  dowels  or  coaks.     [Ksel.] 

ILeep  (A.-Sax.  kepan).  A  word  denoting 
the  stronghold  of  a  castle,  to  which  in  cases 
of  emergency  the  besi^ed  inmates  retreated, 
and  there  made  their  last  efiforts  of  defence. 

[DoifJOK.] 

Keeper  of  tbe  (ireat  Seal,  Xk>rd«  or 
&ord  Keeper.  An  officer  of  high  dignity  in 
the  English  constitution,  whose  office  is  created 
by  the  delivery  of  the  king's  great  seal  into  his 
custody.  He  is  prolocutor  or  speaker  of  the 
House  of  Lords  by  prescription.  By  6  Elis.  c. 
18,  the  offices  of  lord  chancellor  and  lord  keeper 
are  declared  to  be  of  exactly  the  same  authority ; 
and  when  there  is  no  chancellor,  the  great  seal 
is  ordinarily  put  in  commission.  [Chancellor  ; 
Sbal.]  (BL  Com.  iii.  47.)  The  keeper  of  the 
privy  seal  is  styled  Lord  Privy  Seal. 

Keeper  of  a  BKaffuet.    [Magnet.] 

Keeping.  In  Painting,  the  management  of 
the  h'ffhts,  shadows,  colours,  and  aerial  tints 
in  sudi  subordination  to  each  other  that  each 
object  may  seem  to  stand  rightly  in  the  place 
which  the  linear  perspective  has  assigned  to  it. 
Objects  in  the  nearer  parts  or  foreground  of  a 
picture  will  necessarily,  receive  the  strongf>st 
lights  and  shadows;  and  as  more  air  is  in- 
teiposed  in  nature  between  the  eye  and  the 
objects  as  they  become  more  distant,  so  in 
the  representations  of  them  the  colours  must 
be  less  brilliant  as  they  recede  from  the 
eye  towards  the  distance  wherein  they  are 
lost.  This  word  must  not  be  confounded 
with  the  term  effect,  though  effect  is  doubtless 
the  result  of  keeping  in  a  picture,  that  word 
being  more  pecuharly  applicable  to  the  sensa- 
tion produced  by  th^  combination  of  accidental 
circumstances  in  the  dispositbn  of  light  and 
■hade. 

KellhaHite  or  Kellhanlltet      [Yttbo- 

nTANTFE.] 

Kellowaye  Sook.  A  calcareous  bed  tit  the 
base  of  the  upper  oolites  of  England,  occupying 
a  position  between  the^Combrash  ana  the 
Qzlbrd  day.  *  It  is  a  thiifDed,  and  of  little  im- 
portance, except  as  sepaiatinff  the  upper  firom 
the  middle'  ooUtea    Ic  is  pxroy  loea£ 
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KMp«  A  common  tern  for  seaweed  o^vBTecL 
which  consists  of   difi^rent  i^>ecies  c(f  Fua- 
and  LaminaruB.    In  a  strict  sense,  the  term 
kelp   is  confined  to    the  produce  of  seaweed 
when  bumt^  which  connsts  at  alkaline  ashes 
used  as  a  manure.    For  this  purpose  it  is  sou^t 
after  by  farmers  on  the  sea  eoast^  and  espedwT 
by  those  who  have  dry  sbils,  the  salt  contained  [ 
in  the  kelp  beinff  an  absorbent  of  moisture.    It ' 
has  also  acquired  much  importance  ae  a  soinee 
of  iodine,  ' 

Kelplee.    In    Scotch   Mvtholocyi   certain' 
supernatural  beinss,  like  Bogles  anoJBrownies.  ' 

Ketmel  (Ft,  dienil,  ItaL  canilo,  from  Lat 
canis,  a  doa).  A  word  denoting  literally  the 
house  in  wmch  a  pack  of  hounds  is  lodged, 
but  used  metaphorically  for  the  pack  itself.  It 
signifies  also  the  spot  to  which  the  fox  after  Me . 
nocturnal  depredations  retires  about  the  dawn  of 
day.  Hence,  on  being  found  by  the  hounds  in 
drawing  cover,  he  is  said  to  be  unkennelled, 

Kennrotttte*  A  mineral  bearing  some 
resemblance  to  Miargyrite,  but  containing  a 
larger  amount  of  silver.  It  is  found  in  ir- 
regolar  groups  of  ciystals,  varying  in  colour 
from  iron-black  to  lead-grey,  at  Felsobanya  in  ' 
Hungary.    Named  after  Professor  Kengott. 

KentUb  Sag*.    A  tough  calcareous  cftone 
used  extensively  for  building,  and  remarkably  '■ 
durable.    It  is  developed  at  Hythe  and  near ' 
Maidstone  in  Kent,  and  belongs  to  thie  lowest ' 
part  of  the  cretaceous  group  of  England,  cor^ ' 
responding  with  the  Atherfleld  beas  of  the ' 
lowest  part  of  the  lower  greensand  of  the  Isle*' 
of  Wight.     It  is  very  local,  as  a  'valuable 
building  stone,  even  where  the  other  beds  of 
the  lower  greensand  are  well  shown.      The' 
lower  Neocomian  beds  of  France  and  Switzer- 
land, and  the  lower  Quader  of  Saxony,  are 
probably  of  the  same  age,  and  tihe  latter  con- 
tains building  stone  also.    The  Kentish  ng  is 
brought  to  London,  and  cftrried  to  some  distance 
for  special  purposes,  where  durability  is  required. 

Kepler's  &aws.  In  Astronomy,  the  laws 
of  the  planetary  motions,  first  discovered  and 
demonstrated  by  Kepler.  Thev  form  the  basis 
of  the  whole  theory  of  gravitation  and  physical 
astronomy,  and  are  three  in  number :  1.  That 
the  planets  describe  ellipses,  each  of  which  has 
one  of  its  foci  in  the  same  point;  namely  the 
centre  of  the  sun.  2.  That  every  planet  moves 
so  that  the  line  drawn  fW>m  it  to  the  sun  de- 
scribes about  the  sun  equal  areas  in  equal 
times.  3.  That  the  squares  of  the  times  of 
the  revolutions  of  the  planets  are  as  the  cubes 
of  their  mean  distances  from  the  sun.  These 
three  laws  or  general  ftcts  were  diidcovered  by 
Kepler  from  a  comparison  of  astronomical  ob* ' 
servations;  and  though  it  was  l>y  means  of 
them  that  Newton  established  the  more  general 
law  of  attraction  inversely  as  the  square  of 
the  distance,  they  are  themselves  direct  conse* 
quences  of  that  hypothesis.  The  first  law,  that 
of  the.  elliptic  motion  of  the  planets,  wAs 
announced  by  Kepler  in  his  famous  wofk^ 
Ph^siea  Cmlekis  iradiUz  Commeniariis  ds  Mlf'' 
/iMs  etdlm -Bhtrti^i '1009.   Killer  htnogi 
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pnted  firom  the  ob8ezT:atioiis  of  Tycho  Brahe 
the  distancee  of  ICan  from  the  sud  at  different 
points  of  hifl  orbit,  found  that  the  orbit  was 
not  circular,  as  had  always  been  supposed 
Igr  astronomers  till  then,  but  elliptical;  and 
that  the  sun  occupies  one  of  the  foci  of  the 
ellipse.  He  afterwards  discovered  the  same 
thing  to  be  true  of  the- earth's  orbit;  and 
thence  extended  it  by  analogy  to  all  the  other 
planets.  Newton  demonstrated  in  the  Prtnqpra 
that  if  a  body  projected  in  space  is  acted  upon 
by  a  central  force  yaxying  inversely  as  the 
square  of  the  distance,  the  body  will  necessarily 
describe  one  of  the  three  conic  sections ;  bat 
whether  the  orbit  will  be  an  ellipse,  sm  h3rper- 
bola,  or  a  parabola,  depends  on  the  intensity 
of  the  force  with  which  it  is  projected 

Kepler  was  led  to  the  discovery  of  his  second 
law  by  a  comparison  of  the  sectors  formed  by 
two  contifl;uous  radii  vectores  and  the  angles 
included  between  them.  The  data  which  he 
assumed  were  not  rigorously  exact ;  but  New- 
ton afterwards  demonstrated  from  the  theory 
of  dynamics  that  the  fact  is  necessarily  true  of 
all  motions  regulated  by  a  central  force,  what- 
ever the  law  of  that  force  may  be. 

The  history  of  the  discovery  of  the  third 
law  is  remarkable.  Kepler  nad  long  been 
persuaded  that  some  numerical  relation  must 
exist  between  the  periodic  times  of  the  planets 
and  their  distances  from  the  sun.  In  order 
to  discover  this  relation  he  tried  successively 
many  hypotheses,  each  of  which  involved  a 
mass  of  tedious  calculation.  He  began  by 
comparing  the  intervals  between  the  plane- 
tary orbits  with  the  five  regular  solids;  and 
having  failed  in  this  speculation,  as  well  as  in 
various  others,  he  at  length  thought  of  com- 
paring the  different  roots  and  powers  of  the 
periods  and  distances.  After  many  attempts 
and  fiulures,  he  at  last  perceived  the  analogy  of 
which  he  had  been  so  long  in  search. 

sent  qnidem  reqpexit  inertem, 

Bespezit  tamen  et  longo  poat  tempore  renlt, 

he  exclaims ;  and  in  the  fulness  of  his  delight 
he  has  recorded  the  year  and  day  on  which  the 
discovery  was  made.  It  was  the  8th  of  May, 
1618 ;  and,  as  Professor  Playfair  has  remarked, 
*  perhaps  philosophers  will  agree  that  there  are 
few  days  in  the  scientific  history  of  the  world 
which  deserve  so  weU  to  be  remembered.' 
(Dissertation  iv.  Encyclopadia  Britannica.) 

SLepler**  Frobtoaou  The  discovery  made 
by  Kepler,  that  the  plsmetaiy  orbits  are  ellipses 
having  the  sun  in  the  focus  which  is  common 
to  each  ellipse,  and  that  the  line  which  joins 
the  centres  of  the  sun  and  a  planet  passes  over 
equal  areas  in  equal  times,  made  it  necessaiy 
to  solve  a  problem  which  transcended  the 
geometry  of  his  age:  Supposing  the  semi- 
transverse  axis  of  a  planet's  orbit  to  be  repre- 
sented by  1,  and  the  eccentricity  by  e ;  also 
the  mean  anomaly  at  any  given  instant  of  time 
by  jr,  and  the  eccentric  anomaly  by  jr,  both 
beiuff  reckoned  from  the  perihelion,  Kepler 
found  the  relation  between  the  angles  x  and  g 
^o  be  expressed  by  the  equation  rmjr — e  sin  x, 
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When  X  is  given,  g  is  easily  found  from  the 
trigonometrical  tables ;  but  there  is  no  direct 
way,  unless  by  infinite  series,  of  finding  x 
when  g  is  given,  which  is  the  case  that  occurs 
in  astronomy.  The  determination  of  *  in  terms 
of  g  constitutes  what  is  called  Kepler^s  Problem. 
Solutions  of  this  important  problem  are  to  be 
found  in  most  works  on  astronomy.  They  are 
generally  tentative,  depending  on  a  combination 
of  geometrical  and  trigonometrical  principles  ; 
but  two  very  elegant  ones,  purely  anahrtical, 
are  given  by  Professor  Wallace,  in  the  Memoirs 
of  the  Boyal  Astronomical  Society,  vol.  ix,  p.  185. 
The  first  of  these  solutions  is  as  follows : — 

1.  Find*',  a  first  approximation  to  the  ec- 
centric anomaly  x,  by  this  formula^ 

tan(*'-Jir)- j3^tan  J*. 
%  Find  y  such  that 

ten  (Jx*  +  y)-  fZ"e  **°  **'' 

3.  Find  c,  a  correction  of  y,  so  that 

sin  y     sin  1" 

^      '     sm  or         e      ^         ' 

(Here  af—g  must  be  expressed  in  seconds  of  a 
degree.) 

4.  Then  the  eccentric  anomaly,  Xxsiaf-'tc. 
The  computetion  of  the  eccentric  anomaly  by 
this  method  is  extremely  simple. 

Xeramoliallte.  A  nydrated  subsulphato  of 
alumina  having  the  same  composition  as  Alu- 
minite.  It  occurs  in  crystalline  crusta  and  in 
six-sided  tebles  near  Konicsberg  in  Hungary, 
associated  with  Iron  Vitriol. 

Serapliyllite.  A  species  of  Hornblende. 
[Cartnthucb.] 

SLerargjrite  (Gb.  Wpai ,  a  horn ;  fyyupos,  sil- 
ver). Native  chloride  of  silver.  [Horn  Silver.] 

aLeraatte  ( Gr.  Kipas).  A  synonym  of  chloro- 
carbonate  of  lead.     [CROMFORorrE.] 

SLerate.    [Horn  Silver.] 

XeratonyzU  (Gr.  WfHxs,  a  horn,  viln,  a 
puncturing),  A  term  applied  by  the  German 
surgeons  to  the  operation  of  couching,  per- 
formed by  introducing  a  needle  through  the 
cornea  or  homy  coat  of  the  eye,  and  depressing 
or  breaking  the  opaque  lens. 

Xeratopbylllte  (Gr.  icipas,  and  ^IWov,  a 
leaf),    A  mineralogical  pynonym  of  Actinolite. 

Xeri-otaetlb  (Heb.).  In  Philology,  the 
name  given  to  various  readings  in  the  Hebrew 
Bible.  Keri  signifies  that  which  is  read,  and 
chetib  that  which  is  written.  When  any  such 
various  readings  occur,  the  false  reading  or 
chetib  is  written  in  the  text,  smd  the  true 
reading  or  keri  is  written  in  the  margin,  with 

?  under  it.    These  corrections,  which  are  about 
,000  in  number,  have  been  generally  attributed 
to  Ezra.    (Kennicott,  JHssertatio  Generalis.) 

WJemiem^Anh,  little  worm).  An  insect  found 
in  many  parts  of  Asia  and  the  south  of  Europe ; 
the  Coccus  ilicis  of  Linnens.  They  were  long 
taken  for  the  seeds  of  the  tree  on  which  they 
live,  and  hence  called  grains  of  Vermes,    They 
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an  used  as  a  red  and  scarlet  dye.  Before 
the  introduction  of  cochineal,  kermes  was  the 
most  esteemed  drug  for  dyeing  scarlet  The 
tapestries  of  Brussels  and  other  parts  of 
Flanders,  which  have  lost  little  of  their  original 
brilliancy,  even  after  a  lapse  of  200  years,  were 
dyed  with  kermes.  (Beckmann's  History  of 
Jnventums ;  Bancroft's  Permanent  Colours.) 

Xmrmas  BKineiml.  A  name  given  by  the 
old  chemists  to  the  precipitated  sulphiae  of 
antimony,  in  consequence  of  its  reddish  colour. 

ILermeftite.  Native  ozy-sulphide  of  an- 
timony. 

Kerned  Xettars.  In  Printing,  those  types 
which  hare  their  &ces  hanging  over  one  or  both 
sides  of  their  shanks  or  bodies.  In  Greek,  for 
example,  where  the  vowels  are  almost  always 
cast  m  this  manner,  the  kerned  i}  will  admit 
all  kinds  of  accents  or  breathings  (each  cast 
upon  a  separate  piece  of  metal),  and  may 
become  ^,  J,  ij,  ij,  ^,  ^,  ^,  f|,  ^,  ^,  4  ij,  ^,  ^,  as 
required  by  the  printer. 

XerodoB  (Gr.  icnp,  a  heart ;  iMs,  a  tooth). 
A  genus  of  herbivorous  Bodents,  characterised 


by 


molar  teeth,  each  composed  of  two 


equal  parts,  of  which  the  transverse  section 
presents  a  cordiform  or  heart-shaped  figure; 
the  two  parts  are  nnited  on  the  external  side 
in  the  upper,  and  on  the  internal  side  in  the 
lower  jaw.  The  incisors  are  two  in  number  in 
both  jaws,  and  present  the  form  common  to  the 
Cavies,  to  which  family  the  present  genus  be- 
longs. The  species  are  small,  scarcely  equalling 
the  Guinea-pig  in  size.  ^^^J  ^^  peculiar, 
with  the  other  Cavies,  to  the  South  American 
continent. 

JLerolita  (Gr.  mi^Sf  wax^  and  \i$os,  stone). 
A  native  hydrated  silicate  of  manganese,  which 
occurs  in  kidney-shaped  masses  of  a  white, 
yellow,  or  green  colour,  at  Zoblitz  in  Saxony, 
Frankenstein  in  Silesia,  and  in  Harford  county, 
Maryland. 

Xersey  (probably  a  corruption  of  Jersey, 
whence  it  originally  came).  A  kind  of  coarse 
cloth,  usually  ribbed,  and  woven  from  Ions 
wool  It  is  chiefiy  manufactured  in  the  north 
of  England.  KerseymtrSf  on  the  other  hand, 
is  a  thin  stnf^  generally  woven  plain  firom  the 
finest  wools;  and  hence  it  has  been  inferred 
that  these  two  terms,  the  meaning  of  which  is  so 
distinct,  cannot  be  referred  to  the  same  origin. 
Kersejrmere  is  said  to  have  derived  its  appel- 
lation from  Cashmir,  a  country  which  proauces 
the  finest  wool  and  is  celebrated  for  the  works 
of  its  looms.  In  England  it  is  principally 
manufactured  in  the  western  districts. 

XestreL  The  Faleo  Tinnunculus  of  Lin- 
nsus,  one  of  the  common  English  birds  of  prey. 

aLeteb  (Dan.  kettsch;  Dutch,  kits).  An 
almost  obsolete  form  of  two-masted  vessel, 
carrying  a  tall  mainmast  and  shorter  mizsen. 
It  was  a  favourite  form  for  yachts,  and  more 
especially  for  mortar-vessels. 

X^tehvy.  A  name  of  Eastern  origin,  said 
to  come  from  kitjap,  the  Japanese  name  for 
some  similar  condiment.    With  us  it  is  usually 
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prepared  from  mushrooms,  ehaapignons,  and 
similar  fungi,  by  sprinkling  them,  when  broken 
up,  with  salt,  and  boiling  the  expressed  juioe 
with  spice.  Mr.  Berkeley,  one  of  our  most 
learned  fungologists,  states,  however,  that  the 
better  plan  is  to  let  the  ^'uice  strain  without 
squeezing,  and  after  standing  for  twelve  hours 
to  rack  it  ofi*  clear  and  bottle  it,  filling  the  top 
of  the  bottle  up  with  alcohol,  in  ^^ch  the 
proper  spices  have  been  previously  steeped. 
Prepared  in  this  way,  it  retains  its  peculiar 
fiavour  more  perfectly  than  when  boiled.  Ket- 
chup is  often  prepa[red  for  sale  from  agarics 
collected  almost  indiscriminately,  no  care  being 
taken  to  discard  poisonous  species.  The  best 
k<*tchup  is  prepaml  from  Agaricus  campesiris, 
but  a  very  good  quality  may  be  obtained  from 
an  admixture  of  other  species,  especially  A,  pro^ 
ceruSf  if  care  is  used.  Walnut  ketchup,  a  simi- 
lar preparation  from  green  walnuts,  is  also  of 
frequent  use  in  domestic  economy. 

Xetane  or  Aeetone.  A  term  used  by 
chemists  to  designate  one  of  the  products  of 
the  dry  distillation  of  the  barium,  calcium,  or 
lead  salt  of  the  volatile  acids.  Amongst  these 
products  is  a  compound  which  has  been  termed 
the  ketone  of  the  acid,  and  which  bears  the  same 
relation  to  the  add  from  which  it  has  been  ob- 
tained, as  acetone  does  to  acetic  add.  [  Acbtomb.] 

Xeaper.  The  uppermost  division  of  the  Trias 
of  continental  geologists.  It  consists  generally 
of  a  series  of  variegated  marls  (mames  irisies), 
of  red,  grey,  or  blue  colour,  passing  into  green 
marls,  blade  day,  and  fine-grained  sandstones. 
Bock-salt  and  gypsum  abound  in  these  deposits, 
and  the  upper  members  of  the  new  red  sand- 
stone of  Cheshire  and  other  parts  of  England 
are  also  characterised  by  the  presence  of  the 
same  minerals. 

The  keuper  contains  not  unfrequently  re- 
mains of  plants  distinct  from  those  of  the 
coal  measures,  and  even  from  those  of  the 
Bunter  sandstein,  the  lowest  division  of  the 
Trias. 

aLewela  (called  also  Ranges).  On  Ship- 
board, timbers  projecting  at  a  small  angle  from 
the  sides,  to  which  are  belayed  the  sheets  and 
tacks  by  which  the  mainsail  and  the  foresail 
are  extended.  Kevel  heads  are  the  ends  of 
certain  top  timbers  which,  projecting  above  the 
ordinary  line  of  gunwale,  form  bitts  round 
which  ropes  can  be  made  fkst 

Mmj  (A-Sax.  cteg).  In  Architecture,  a 
piece  of  wood  let  into  the  back  of  another  in 
the  contrary  direction  of  the  grain,  to  preserve 
the  last  from  waiping.  The  term  is  also  ap- 
plied to  the  portion  of  lime  and  hair  rendering 
that  forces  its  way  between  the  joints  of  the 
laths,  in  plasterex^s  work,  and  ssrvei  to  uphold 
the  body  of  the  woik 

Mmj  or  SLesr  Vote.  In  Music,  the  prin* 
dpal  or  frmdamental  note  in  a  composition,  oa 
which  frequent  doses  or  cadences  are  made. 
It  is  that  in  which  the  piece  usually  begins  and 
ends,  and  is,  as  it  were,  the  musical  standard 
to  which  regard  must  be  had  in  all  the  other 
combinations  of  sounds  in  the  eompositioii^fuid 
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mder  whose  influence  they  are.  rToiac.|[  The 
key  of  a  composition  may  t)e  either  major  or 
minor^  according  as  the  scale  haa  a  migor  or  a- 
minor  third. 

Mmj  Stone.  The  middle  Tonasoir  of  the 
arch  of  a  bridse,  or  the  arch  stone  at  the 
crown  or  immeaiately  over  the  centre  of  the 
arch.  The  length  of  the  key  stone,  or  thick- 
ness of  the  archiTolt  at  the  top,  is  usually  made 
about  37  or  j^  of  the  span  by  the  best  archi- 
tects. The  practice  of  enfi;ineers  is  rather 
different ;  it  is  based  upon  tne  empirical  for- 
mula derived  from  Perronet's  experience,  in 
which,  calling  e  the  thickness,  then 

«- 00347  <i +  0-326; 

d  representing  the  span  if  the  vault  be  semi- 
drcnlar,  and  double  the  radius  if  the  vault  be 
over  the  centre.  The  dimensions  above  quoted 
are  in  metres. 

aLejr-lKmrd«  In  Music,  the  series  of  levers 
in  a  keyed  instrument,  as  a  pianoforte,  organ, 
or  harpsichord,  upon  which  the  fingers  press  to 
produce  percussion  of  the  strings,  or  in  the 
organ  the  opening  of  valves.  It  consists  of 
abort  black  and  long  white  keys. 

Xejrflar'a  Pills.  A  once  celebrated  mer- 
curial preparation,  the  active  ingredient  in 
which  is  the  acetate  of  mercury, 

Xbaiu:    [Califh.] 

Khali.  In  Persia,  properly  speaking,  the 
title  of  an  officer  or  governor,  adaed  af&T  his 
name.  The  sovereigns  of  many  independent 
states  of  Northern  Aoa  are  styled  khans.  Khan 
is  frequentlv  used  by  our  own  countrymen  to 
signify  an  "E&Btem  Gasavakseba  [which  see]  ; 
in  which  travellers  find  a  gratuitous  lod^ng, 
provided  their  stay  be  limited  to  a  single  night. 

MJkAt.    [KIT.] 

Shay.  A  Senegal  Cedrelaceous  tree,  called 
K,  senegalenais^  the  bark  of  which  is  used  as  a 
febrifuge  on  the  banks  of  the  Ghimbia,  and  the 
wood  of  which  resembles  mahogany.  It  is, 
in  fact,  closely  allied  to  the  mahogany-tree, 
Swietenia  Makagom. 

Xhotbali  (Arab.).  A  peculiar  form  of 
prayer  used  in  Mohammedan  countries  at  the 
commencement  of  public  worship  in  the  great 
mosques  on  Friday  at  noon.  It  was  originally 
performed  by  the  Prophet  himself  and  bv  his 
euceessors  till  the  time  of  Mohammed  YIII. 
('a.d.  936X  who  appointed  special  ministers 
for  the  purpose,  on  which  footing  it  has  con-, 
tinned  to  the  present  time.  The  khotba^  is 
chiefly  a  '  confession  of  faith,'  and  a  general 
petition  for  success  to  the  Mohammedan  religion. 
It  is  divided  into  two  distinct  parts,  between 
which  the  officiating  khatib  or  priest  makes 
a  considerable  pause,  and  is  reguded  by  the 
Mussulmans  as  the  most  solemn  and  important 
part  of  their  worship.  The  insertion  of  his 
name  in  this  prayer  has  always  been  considered 
one  of  the  chief  prerogatives  of  the  sultan  of 
Turkey. 

IKIiiis-kliiui  or  Cnsons.  The  fragrant 
Indian  grass,  Andropamm  muricatUB* 

^  •  (w  itOtii»w^«wwtim»)  or 
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A  slightly  magnetic 
titaniferous  iron-ore  from  Gbstein. 

MlABMpplng  (a  word  of  doubtful  origin: 
Mr.  Wedgwood  refers  it  to  nah osteal,  and  kid 
[slang]  »cM^.  In  Law,  the  forcible  abduc- 
tion of  anyone  from  his  own  country  into  an- 
other. It  is  an  offence  at  common  law.  By  1 1 
&  12  Wm.  m.  c.  7,  penalties  were  denounced 
against  masters  of  vessels  having  on  board  per- 
sons who  had  been  kidnapped  against  thmr  wilL 
This  enactment  was  probably  occasioned  by  the 
practice,  not  uncommon  in  those  days,  of  carry- 
ing away  by  force  or  fraud  labouring  persons 
to  serve  in  the  plantations  in  America.  This 
clause  is  repealed  by  9  Geo.  IV.  c.  31,  by  which 
masters  of  vessels  are  made  punishable  for  leav- 
ing abroad  any  of  their  men  ac&inst  their  will, 
an  offence  now  punishable  under  stat.  17  &  18 
Vict.  c.  104  s.  206.  The  stealing  of  children 
away  from  persons  having  the  lawful  custody 
of  them  (popularly  termed  kidnapping)  is 
felony  under  stat.  24  &  26  Vict  c.  100. 

JKIdneys.  The  organs  in  whidi  the  urine 
is  secreted:  there  is  one  on  each  side  in  the 
loins,  near  the  first  lumbar  vertebra,  and  be- 
hind the  peritonsBum.  The  pelvis  of  the  kidney 
terminates  in  the  ureter,  and  is  divided  into 
several  portions  called  cafyces^  into  each  of 
which  a  papilla  projects,  through  the'  minute 
orifices  of  which  the  seeret«d  unne  pa8$  A  into 
the  cavity  called  the  pelvis,  and  thenccr  by  the 
ureter  into  the  bladder.     [Rbkai.  OBOAVSi] 

Xlesel  Selileftr  (Ger.).  A  peculiar  sili- 
cious  schist  of  the  lower  division  of  the 
upper  carboniferous  series  of  the  Ehine  is 
thus  named.  This  schist  is  ottta  black  and 
loaded  with  carbon.  It  is  found  in  other  coun- 
tries not  unfrequently  in  the  same  state  and 
association. 

Xlaserltew  A  sulphate  ot  magnesia  found 
at  the  Stasfld^irth  salt  mine,  near  liUgdeburg. 

Xiirella  (Mozamb.  Kigelikeia).  •  The  name 
of  a  genus  of  African  Crescentiaceaf  the  only 
species  of  which,  K,  pinnata,  is  a  large  spread- 
ing tree,  with  pinnate  leaves,  and  long  pendent 
fruit  The  latter,  when  roasted,  are  used  as  an 
outward  application  in  rheumatic  complaints; 
and  the  tree  itself  is  held  sacred  in  Nubia,  the 
negroes  celebrating  beneath  it  those  religious 
festivals  which  take  place  by  moonlight 

Klkalraneinalo.  A  resin,  resembling  copal, 
brought  from  America,  where  it  is  used  me- 
dicinally.    It  forms  exceUent  varnishes. 

KUbiiokeiiite.  A  bluish-grey  variety  of 
sulphide  of  antimony  and  lead,  found  in  Ireland 
at  kilbrieken,  Clare^  county. 

Kilkena J  Coal;    [AivTHRAcrrB.]  ' 

Klllas.  A  Cornish  name  for  the  di^slate 
which  forms  what  is  called  in  mining  language 
the  country,  in  those  parts  where  mineral  veins 
are  worked.  The  name  is  applied  very  inde- 
finitely by  miners,  and  has  no  strict  geological 
use  or  meaning. 

KtUlnita.  A  mineral*  sometimes  described 
as  a  varied  of  SpodumenOt  from  Killineyr^Msr 
Dublinii  It  is  a  hydrstsd  silicate  of  aluauna^ 
contsining  potash  an  o^dsisf  iiau;.. 
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Ktlocnunme.  A  French  meMur^ofweight 
equal  to  1,000  grammes,  and  tO'  2*2046  lbs. 
avoirdupois. 

ICtloin^tre*  A  thousand  mitres ;  equal  to 
1,098^  yards  nearly. 

KUt.  A  loose  dress,  extending  from  the 
waist  to  the  knee  in  the  form  of  a  petticoat ; 
worn  in  the  Highlands  bj  men,  and  by  children 
in  the  Lowlands.  The  term  is,  according  to 
Jamieson,  unquestionably  Gothic  -  The  Hish- 
landers  designate  the  kilt  as  the  fiUbfg,  This 
singular  national  dress  is  fas^  hastening  into 
disuse ;  and  but  for  a  few  Highland  regiments 
in  which  it  is  still  maintained,  it  would  probably 
long  ago  have  been  uniTersally  superseded  by 
the  dress  of  the  Lowlanders. 

Umeiitfre  Olaj.  A  blue  slaty  clay, 
containing  carbonate  and  sulphate  of  lime.  It 
is  a  thick  and  important  deposit  in  the  south 
of  England,  where  it  forms  the  base  of  the  upper 
diYiaion  of  the  oolites,  and  contains  a  bituminous 
shale  called  the  Kimeridge  coaL  In  France, 
there  is  a  corresponding  bed  of  clay  at  Honfleur, 
at  the  mouth  of  the  Seine.  In  the  north  of 
Bayaria  the  celebrated  lithographic  slates  of 
Solnhofen  replace  the  cla3rs.  A  small  03rster 
called  the  Gryphaa  virgula  is  veiy  charac- 
teristic of  this  pait  of  the  oolitic  series.  The 
Portland  beds  overlie  the  Kimeridge  clay. 

Xlmeiidffe  Coal.  A  remarkably  bitu- 
minous shale,  found  in  the  Kimeridge  day 
beds  on  the  south  coast  of  England.  It  is  of 
dark  brown  colour  and  without  lustre,  it  effer- 
vesces sliffhtly  with  adds,  contains  no  iron  py- 
rites, and  Dums  readily  with  a  yellowish,  rather 
smoky  and  heavy  flame.  It  is  associated  with 
slaty  pyritous  days.  It  has  been  used  for  burn- 
ing with  little  advantage.  It  would  probably 
better  repay  distilling,  were  it  not  for  the  dis- 
agreeable odour  of  the  oil  obtained  &om  it. 

Xlnematles  (Gr.  ir(n}/ta,  a  motum).  The 
sdence  of  pure  motion.  It  differs  firom  geo- 
metry by  the  admission  of  the  conceptions  of 
time  and  velocity^  and  from  dynamics  proper  by 
the  exclusion  c^  the  conception  of  force  as  a 
cause  of  motion.  Koberval's  method  of  tan- 
gents and  Newton's  fluxions  are  purely  kine- 
matical  methods.  From  the  kinematics  of  a 
point  all  the  properties  of  curves  may  be  de- 
duced, and  tnat  frequently  with  great  sim- 
plidty.  A  curve,  in  fact,  may  be  conceived  to 
be  g^erated  by  a  point  moving  along  a  line 
which  at  the  same  time  incessantly  turns  around 
that  point,  a  definition  by  which  Lamarle  has 
profited  in  his  Thiorie  Giomitrique  dea  Bayona 
et  Centres  de  Courbure  (BtdUtina  de  PAcad, 
Boy.  de  Belgimte,  tomes  2,  3,  6,  6,  also  Exposi 
OionUtrique  au  Calcul  Difirentiel  et  Inthral, 
prieidi  ae  la  Cinhnatique  du  Point,  de  la 
DroiU  et  du  Plan,  Paris  1861).  The  line  is 
the  tangent  of  the  curve,  and  the  relative 
velodties  of  translation  and  rotation  determine 
its  curvature. 

The  mo^n  of  a  rigid  body  or  of  an  invariable 
ff?stem  of  points  is  determined,  of  course,  by 
tnat  of  any  three  points,  or  of  the  plane  con- 
taixdng  these  three.    Now,  by  the  theory  of 
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rotations  rRoTATioNs,  Composition  axd 
LunoN  or]  any  position  whatever  <san  be  givwi  • 
to  such  a  plane,  by  imparting  to  it  a  heHeal  ' 
motion  around  a  given  axis,'  Uie  central  aais. 
Further,  the  motion  of  such  a  plane  at  aily 
instant  may  not  only  be  re^urded  as  consisting 
of  a  simultanebuii  sliding  slong,  and  rotation 
around  the  centhil  or,  as  it  is  often  called,  the 
insiantaneoue  hiding  axis;   it  is  also  equi* 
valefit  to  two  «intultaneous  rotations,  withotft 
sliding,  around  tm>  axetr  which  do  not  intersect 
one  another,  and  to  which  the  name  of  re&iprocal  • 
or  conjugate  lines  has  been  given.    The  numbte 
of  pairs  of  reeiproeal  lines  having  the  above 
property  is  infinite;  one  line,  hoivever,  beings 
chosen  arbitrarilyj  the  Other  is  perfectly  define£ 
The  mutual  inclination  of  two  such  redprocal 
lines  varies  from  sero  to  a  right  anele,  and 
amongst  the  pairs  at  right  angles  to  eadi  other,  - 
one  always  lies  in  the  plane  under  consideration, 
of  which  it  is  called  toe  characteristic,  and  the 
other  cute  the  plane  perpendicular^  in  a  point 
to  which  the  name  of  focus  has  been  given. 
These  terms  were  introduced  by  Chasles,  whose 
memoirs  on  the  subject  in  the  Comptes  Bendus 
de  FAcad.  des  Sciences,  1843,  are  weD  worthy 
of  study.    The  first  is  obviously  in  accordance 
with  Mongers  definition  of  a  characteristic,  since  ' 
it  is  the  line  common  to  tvro  consecutive  posi- 
tions of  the  moving  plane. 

Xing,  A  title  of  dignity  in  the  langa&e^ 
extinct  and  living,  of  the  Teutonic  and  Gotluo 
races.  There  is  some  difibrence  of  opinion  as 
to  the  origin  of  the  word ;  probably  as  kon-una, 
cyn-ing,  it  expresses  one  diosen  from  the  people 
to  rule  them,  the  terminaticm  appearing  in 
such  words  as  setheling,  while  thefint  syllable, 
connected  witli  the  Greek  7^f,  Latin  gens, 
&c.,  appears  also  in  ywii  and  quean.  It  would 
therefore  primarily  mean  one  chosen  from  and 
by  the  people  to  represent  and  guide  them; 
but  it  has  passed  through  as  many  shades  of 
meaning  as  there  are  states  or  nations  to  be 
governed.  Thus  it  is  applied  equally  to  the  con- 
stitutional sovereign  of  England  and  the  abso- 
lute sovereign  of  Prussia ;  to  the  diief  magistrate 
of  Poland  in  former  times,  who  was  elected,  and 
to  that  of  England,  who  succeeds  by  hereditary 
right ;  to  the  head  of  a  savage  tribe  or  barba- 
rous horde,  as  well  as  to  that  of  the  most 
refined  and  civilised  nation.  It  is  expressed 
in  Greek  by  the  word  basileus,  and  in  Latin 
and  its  cognate  languages  by  rex ;  but  all  the 
nations  of  Europe  have  adopted  into  their 
respective  languages  the  equivalent  terms  in 
use  among  the  people  with  whom  they  carrr 
on  intercourse.  Thus  we  speak  of  the  Shah 
of  Persia,  the  Grand  Sultan,  the  Pasha  of 
Egypt,  the  Dey  of  Algiers,  9te. 

In  countries  where  the  kingly  office  is 
hereditaiy,  some  form  has  always  been  gone 
through  oo  the  accession  of  a  new  king,  in 
which  there  is  a  recognition  on  the  pert  of 
the  people  of  his  rieht;  a  daim  from  them 
that  he  should  pledse  himself  to  the  per- 
formance of  certain  duties;  and  generally  a 
rellgioua  ceremoDy  peKfttmed,  in- whidt^tha* 
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moiiitiiig  him  with  oil  and  placing  a  crown 
upon  his  head  are  conspicnotui  acts;  the 
whole  solemnity  being  styled  the  coronation. 
In  modem  Europe  the  Pope  and  the  Emperor 
assumed  as  a  loint  prerogative  the  right  of 
conferring  the  dignity  of  king.  Frederick  I.  of 
Prussia  was  th^  first  sovereign  who  assumed 
the  title,  and  had  it  acknowle^^  by  the  other 
states  of  Europe  without  their  authorisation. 

In  Qre&t  Britain,  the  king  exercises  the  su- 
preme executive  power,  together  with  a  share 
in  the  legislative  authority  jointly  with  the 
two  houses  of  parliament.  [Pasliaicbnt.]  The 
right  to  the  throne  of  England  (now  extended  to 
Great  Britain  and  Ireland)  is  hereditary,  subject 
to  the  authority  of  parliament  to  limit  the  suc- 
.  cession.  This  was  last  done  by  the  stat.  12  & 
i  13  Wm.  UL,  when  it  was  fixed  in  the  heirs  of 
the  electress  Sophia  of  Hanover,  bein^  Protest- 
ants. The  duties  of  the  king  according  to  the 
constitution  are  embodied  in  the  coronation 
oath,  fixed  by  stat.  1  Wm.  &  Mazy.  Incidental 
prerogatives  are  legal  exceptions  in  favour 
of  the  crown  where  its  claims  clash  with 
those  of  a  subject;  relating  to  such  matters 
as  descents  of  lands,  debts,  &c.  The  direct 
prerogatives  of  the  crown  are  those  which  at- 
tach to  the  king  in  respect  of  his  political 
authority :  such  as  the  sanctity  of  his  person ; 
his  prerogatives  as  head  of  the  executive ;  the 
power  of  making  war  and  peace  ;  treaties  with 
foreign  powers;  military  and  naval  command; 
the  supreme  dispensation  of  justice  through  his 
courts ;  the  power  of  ereeting  and  disposing  of 
ofSces  and  honours ;  the  power  of  issuing  pro- 
clamations binding  on  the  subject  in  certain 
cases,  with  the  advice  of  his  privy  council ;  and, 
lastly,  the  supreme  government  of  the  national 
churdi.  The  king's  revenue  is  of  two  sorts,  ordi- 
nary and  extraordinary.  The  ordinary  revenue  or 
patrimony  is  such  as  either  has  subsisted  in  the 
crown  time  out  of  mind,  or  has  been  granted 
by  parliament  in  exchange  for  such.  [Civil 
List.]  The  extraordinary  revenue  consists  of 
the  supplies  annually  granted  by  parliament. 
[Pabuaxbnt  ;  Prbrooattvb.] 

Xioff  Grab.    [LnnTLUs.] 

XiBff  nan.  A  name  sometimes  applied  to 
the  apah  (Lampris  guttatus^  Ketz.). 

XlBff  Post.  In  Architecture,  the  middle 
po0t  of  an  assemblage  of  trussed  framing,  for 
supporting,  or  rather  for  suspending,  the  tie- 
beam,  at  tihe  middle,  and  at  the  lower  ends  of  the 
struts.  In  framed  partitions  the  king  post  is  in- 
troduced in  the  centre  of  the  span,  and  has  the 
discharging  pieces  framed  into  it  in  either  side. 

iLliiv's  AdTooate.  The  Advocate  repre- 
senting the  crown  in  the  Ecclesiastical  and 
Admiralty  Courts. 

Xiiir**  or  Qaeen  •  Benoliff  Court  of.  In 
Law,  this  court  originated  in  the  ancient  Aula 
Begia,  in  which  the  king  was  accustomed  (as  he 
stiU  is  supposed  in  the  King^s  Bench  by  fiction  of 
law)  to  sit  in  person,  and  which  followed  him  in 
all  his  progresses.  The  judges  of  the  court  of 
Sjn^B  ^ench,  as  well  as  of  the  other  superior 
coiurts,  formerly  varied  in  number  accord  nig  to 
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the  royal  discretion.  At  a  later  period  they 
were  reduced  to  four ;  then  increased  to  five, 
and  afterwards  to  six — ^the  chief  justice,  who 
is  the  highest  common  law  judge,  and  five 
puisrU  or  younger  judges.  The  Court  of  Kixig*s 
Bench,  besides  those  branches  of  its  jurisdiction 
which  it  has  in  common  with  the  other  two 
superior  common  law  courts  [Courts,  Supb- 
biob],  has  also  peculiar  authority,  or  presents 
more  advantages  in  some  particular  proceedings. 
It  is  the  preferable  although  not  the  only 
tribunal  for  dischai^ng  prisoners  under  the 
Habeas  Corpus  Acts.  It  nas  control  over  all 
inferior  courts  by  means  of  the  process  called 
certiorari,  which  is  a  writ  sued  out  of  this  court, 
by  virtue  of  which  proceedings  may  be  removed 
into  it  out  of  such  inferior  jurisdiction,  whether 
in  criminal  or  civil  cases.  It  has  also  an  ex- 
clusive authority  (except  in  a  few  cases)  to 
compel  all  inferior  courts  and  officers,  and  in 
some  instances  private  persons,  to  perform  acts 
of  a  public  nature,  and  connected  with  a  public 
duty.  By  meana  of  a  prohibition  it  can  restrain 
all  other  courts  from  proceeding  where  they 
exceed  or  misuse  their  jurisdiction:  this  is 
likewise  a  writ  directed  to  the  jud^e  and  the 
plaintiff  in  the  inferior  court.  A  wnt  of  error 
in  law  from  all  inferior  courts  is,  with  certain 
exceptions,  returnable  in  the  King^s  Bench. 
This  court  likewise  hears  and  determines  cases 
stated  by  courts  of  sessions.  The  greater  pro- 
portion of  these  are  questions  on  the  validity  of 
poor's  rates,  or  on  parochial  settlements.  When 
a  court  of  sessions  entertains  a  doubt  on  a  point 
of  law  arising  in  the  argument,  it  will  usually 
authorise  the  party  against  which  it  decides  to 
have  the  judgment  thus  reviewed,  the  cases 
being  stated  m  writing.  The  criminal  juris- 
diction of  the  King's  Bench  is  still  extensive. 
It  has,  at  common  law,  jurisdiction  by  indict- 
ment over  every  species  of  criminal  offence 
committed  in  Middlesex ;  and  in  practice  mis- 
deme^inours,  as  conspiracies  or  peijuries,  com- 
mitted in  the  county,  are  still  indicted  in  this 
court,  and  tried  after  term  at  nisi  prius  among 
the  civil  causes.  Sometimes  also  trial  at  bar, 
or  by  the  full  courts  is  granted  on  special  ap- 
plication. It  has  also  jurisdiction  by  crimi- 
nal information,  which  lies  in  cases  of  misde- 
meanour only ;  a  proceeding  which  supersedes 
the  necessity  of  an  indictment  found  by  a  grand 
jury.  An  information  is  filed  either  by-  the 
attorney-general  ex  officio,  as  it  is  termed — a 

Sroceeding  generally   adopted  in  certain  mis- 
emeanours  of  a  public  nature ;  or  at  the  suit  of 
a  private  party  by  leave  of  the  court 

An  information  in  the  nature  of  a  quo  warranto 
is  in  form  a  criminal,  but  substantially  a  civil 
proceeding.  It  is  granted  where  any  subject  or 
body  politic  has  assumed  a  franchise  or  privi- 
lege not  being  legally  entitled,  and  to  the  injury 
of  some  other  party  or  the  public.  Any  indict- 
ment, presentment,  &c.  found  in  any  part  of 
England,  may  be  moved  by  certiorari  into  this 
court.  This  court  is  now  to  be  merged  in  the 
High  Court  of  Justice,  when  constituted  under 
the  Judicature  Act  1873. 
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ILing**  Counsal.    [Qttebm'b  CounaKL.] 

Xlnr**  Bril.  Scrofula  attaddiig  the  glands, 
respecting  which  a  notion  long  existed  that  it 
was  curable  by  the  touch  of  royalty. 

Xis^s  TeUow.  A  pigment,  the  basis 
of  which  is  orpiment,  or  yeliow  sulphuret  of 
arsenic 

Xiiiff-At-Annfl*  An  officer  of  great  anti- 
quity, and  formerly  of  great  authority,  whose 
business  is  to  preside  over  the  chapters,  and  to 
•iirect  the  proceedings  of  heralds.  The  origin 
of  this  office  is  involved  in  obscurity.  There 
are  three  kings-at-arms  in  England — Garter, 
Clarencieuz,  and  Norroy;  the  first  of  whom 
is  styled  principal  king-at-arms,  and  the  two 
latter  provincial  kings,  because  their  duties 
are  confined  to  the  provinces.  The  name 
Clarencieux  is  said  to  be  derived  from  Cla- 
rence, brother  of  Henry  V.,  first  king-at-arms 
for  the  south  of  England;  that  of  Norroy 
(Norman-French  for  northern  king)  is  self- 
explanatory.  There  is  also  a  Lyon  king-at- 
arms  for  Scotland,  as  well  as  an  Ulster  king- 
at-arms  for  Ireland,  whose  duties  are  nearly 
analogous  to  those  of  England.  (Noble's 
History  of  the  College  of  Arms.) 

SInfflUlier.    [Alcbdo;  Halctonid.b.] 

Xinffstaii.  A  name  sometimes  given  to 
tlio  angel-fish  (S^uatina  angelus,  Dunn.). 

Xtnio  Add*  The  acid  with  which  quinine 
and  cinchonine  are  combined  in  yellow  and  pale 
Peruvian  bark.     [Cinchonic  Acid.] 

ILInk.  In  a  rope  or  chain,  a  curvature 
reduced  to  a  sharo  bend  by  the  too  rapid 
drawing  from  a  coil  or  twist.  It  is  very  dan- 
gerous on  shipboard,  causing  a  stoppage  in  the 
run  of  tackle  through  blocks,  ana  weakening 
the  rope  by  a  sudden  reversal  of  the  direction  of 
the  strain.    The  best  rope  kinks  very  seldom. 

Kinkajon.  The  native  name  of  a  Planti- 
grade quadruped  of  South  America,  of  arboreal 
habits,  with  a  long  prehensile  tail,  a  short 
muzzle,  and  a  thi<S  coat  of  woolly  hair.  It 
forms  the  type  of  the  genus  Potos  of  Cuvier, 
which  name  Bligec  changed  to  Cercolepies, 
Only  one  species  is  well  established,  the  Cerco- 
Irptes  caudivolvidus  of  lUiger. 

Xiiio*  An  Indian  word  applied  to  certain 
astrineent  vegetable  extracts.  The  finest  kino 
is  in  brilliant  fragments  of  a  deep  brownish 
red  colour,  and  highly  astringent;  it  contains 
tannin,  gum,  and  extractive  matter,  and  is  used 
in  medicine  as  an  astringent.  Indian  kino  is 
&;iid  to  be  the  produce  of  Pterocarptts  Marsu- 
pium;  and  AMcan  kino  that  of  Pterocarptts 
crinacetts.  The  inspissated  juice  of  Eucalyptus 
ratinifera  is  sometimes  called  Botany  Bay  kino. 

XiBoiiev  ^|iilnone.  An  oiganic substance  in 
golden-yeUow  crystals,  produced  when  kinic  acid 
is  distilled  with  peroxide  of  manganese  and  sul- 
phuric acid ;  also  formed  by  the  oxidation  of  se- 
veral benzene  derivatives.  Its  formula  is  CcH^O,. 

Kiosk.  A  Turkish  word,  signifying  a  kind 
of  o^n  pavilion  or  summer  house,  supported 
by  pillars.  These  ornaments  have  of  late  years 
been  introduced  to  a  considerable  extent  into 
the  gardens  of  European  conntriei. 
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(Ger.  kirche).  A  Scottish  term  sy- 
nonymous with  church f  and  used  chiefly  to 
designate  the  form  of  religion  established  in 
that  country.     [PRxaBrntBiAKisaf.] 

aUrk  Besftton.  The  lowest  ecclesiastical 
court  of  the  kirk  of  Scotland.  It  is  composed 
of  the  minister  of  the  parish  and  of  lay  eiders. 
It  takes  cognisance  of  cases  of  scandal,  of  the 
poor^s  fund,  and  of  matters  of  general  eccle- 
siastical discipline.  There  is  an  appeal  from 
its  decisions  to  the  presbyterv. 

Klrsobwasser  (Ger.  cherry  water).  An 
alcoholic  liquor  obtained  by  n^rmenting  the 
small  and  sweet  black  cherry.  The  uquor 
produced  is  distilled,  and  often  fiavoured  with 
hydrocyanic  acid,  derived  from  the  bruised 
kernels  of  the  fruit ;  this  gives  to  kirschwasser, 
when  sweetened,  the  character  of  noyau. 

Xlrwanlte.  A  hydrated  silicate  of  alumina, 
lime,  smd  protoxide  of  iron — probably  a  variety 
of  (>reen-earth.  It  occurs  in  small  nodules  of 
a  dark  olive-green  colour,  with  a  fibrous  and 
somewhat  radiated  structure,  in  the  basalt  of 
the  Moume  Mountains  on  the  north-east  coast 
of  Ireland.  Named  after  Richard  Eirwan,  the 
mineralogist. 

KiBlu  A  substance  occasionally  produced 
in  iron  smelting  furnaces;  it  is  a  variety  of 
graphite  or  plumbago,  and  after  purification  is 
usea  as  such.    [Gbafhitb.] 

Mimtvm/etkm    [Cxstvaen.] 

Mlt  (Dutch,  a  back  load).  The  clothes  and 
personal  appointments  of  a  soldier.  Every 
recruit,  upon  being  finally  approved,  receives  a 
free  kit,  including  all  those  articles  known  as 
regimental  necessaries,  which  he  is  bound  to 
keep  constantly  complete  and  in  good  order. 

Mlt  Cat  Club.  The  name  of  a  celebrated 
association,  instituted  about  1688  by  'some 
young  men  of  wit  and  pleasure  about  town,' 
originally  for  convivial  purposes ;  but  as  its 
most  distinguished  members  were  Whigs  in 
politics,  it  gradnall^  assumed  a  political  cha- 
racter, till  in  the  reign  of  Queen  Anne  it  came 
to  be  regarded  as  exclusively  political  in  itB 
objects.  At  that  period  it  comprised  above 
forty  noblemen  and  gentlemen  of  the  first  rank 
and  fortune,  firm  friends  to  the  Hanoverian 
succession;  among  whom  were  Addison,  Steele, 
Marlborough,  WaJpole,  &c.  &c.  It  was  origi- 
nally formed  in  Shire  Lane,  and  derived  its  , 
name  from  one  Christopher  (Kit)  Eat,  who 
supplied  the  members  with  mutton  pies. 
The  fame  of  this  dub  has  been  transmitted 
chiefiy  by  the  collection  of  the  portraits  of 
the  memoers  painted  by  Sir  Godfrey  Eneller, 
himself  a  member,  who  was  obliged  to  invent  a 
new-sized  canvas  accommodated  to  the  height  of 
the  walls;  whence  has  originated  the  application 
of  the  epithet  kit  cat  to  any  portrait  about 
three-quarters  in  length.  It  was  dissolved  in 
the  year  1720.   (Quarterly  Review,  vol.  xxvi.) 

Kite  (Welsh  ctd).  The  native  bird  so 
called  is  a  species  of  the  genus  Miivus,  separated 
by  Bechstein  from  the  genus  Fako  of  I^niueus 
on  account  of  the  forkM  tail,  length  of  wings, 
and  tiiie  short  and  weak  beak   and  feet  in 
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pNmortioii  to  the  sise  of  the  bod^.  This  de- 
tenoratioii  of  their  deBtractive  instmmentfl 
lenders  the  kit  9  the  most  cowardly  of  the  birds 
of  prey.  The  common  kite,  or  glede  {Milvtu 
mtharis),  preys  chiefly  on  the  smaller  quadru- 
peoB  and  Diids,  young  chickens,  &c. ;  yet  the 
courage  of  the  mother  hen  renders  her  more 
than  a  match  for  the  robber,  and  she  generally 
repels  his  attacks  on  his  fayourite  prey.  The 
female  lays  two  or  three  eggs  of  a  whitish 
colour,  spotted  with  pale  y^ow,  and  of  a 
roundish  form. 

The  term  kite  is  applied  in  some  places,  as 
Deyonshire  and  Cornwall,  to  the  brill  {Bhombus 
vulgaria). 

&rTB.  A  well-known  toy ;  first  employed  by 
Bomas  in  France,  and  Dr.  Franklin  in  America, 
to  elevate  a  conductor  into  a  thunder-cloud, 
whereby  the  identity  of  lightning  with  the 
electric  spark  was  ascertained.  It  is  formed 
of  a  slender  frame  of  wood  and  pack-thread, 
rounded  at  one  end  and  terminating  in  a  point 
at  tlie  other,  resembling  in  some  measure  a 
cross-bow,  and  covered  with  paper.  A  long 
string  is  attached  to  the  frame,  near  its  centre 
of  gravity,  by  which  it  is  held  in  the  hand. 
In  order  that  the  kite  may  be  capable  of  being 
saisfd,  it  is  necessaiy  that  its  flat  surface  be 
presented  obliquely  to  the  direction  of  the 
wind;  a  string  or  iaU,  caiiying  some  light 
substance,  is  therefore  attached  to  the  sharp 
end  of  the  £rame,  and  serves  by  means  of  its 
gravity  to  maintain  the  proper  inclination. 
The  force  of  the  wind,  impinging  obliquely  on 
the  surface,  is  resolved  into  two  parts,  one  per- 
pendicular and  the  other  parallel  to  the  surface ; 
the  first  of  these  parts  is  counterbalanced  by 
the  tension  of  the  string  held  in  the  hand,  and 
the  second  is  expended  in  elevating  the  kite. 
The  position  in  which  the  wind  acts  with  the 
greatest  effect  is  when  the  perpendicular  to  the 
surface  is  inclined  to  the  direction  of  the  wind 
(that  is,  to  the  horizon)  in  an  angle  of  about 
54^  degrees. 

MAtt  Compesttlon*  A  material  composed 
of:  resin  7  lb.  8  oz.,  pitch  61b.  14  oz.,  beeswax 
6 lb.  14oz.,  tallow  lib.  14 oz.,  boiled  together 
over  a  slow  fire.  It  is  used  to  render  canvas 
waterproof  It  is  not  permeable  to  water,  and 
sticks  firmly  to  metallic  substances. 

Xittool  or  Xlttol.  Oinghalese  names  for 
the  strong  fibre  obtained  from  the  leaf-stalks  of 
the  palm  called  Caryota  urens. 

XIwI-UtI.  The  native  name  of  the  New 
Zealanders  for  their  singular  bird  the  Apteryx 
austraUs.     [Aptbbtz.] 

XlAproUilne*  A  name  for  Lazulite,  after 
the  celebrated  German  chemist,  Klaproth. 

XUnometar  (Gr.  KXivw,  I  incline;  fj.4rpor, 
measure).  An  instrument  for  measuring  the 
angles  of  the  dip  of  strata. 

Xnavrs.  In  Botany,  the  knots  or  tumours 
sometimes  found  on  the  stems  or  roots  of  plants. 

Xaebelite.  A  mineral  from  an  unknown 
locaUty,  named  after  Mijor  von  EnebeL .  Fh>- 
bably  it  is  a  ferruginous  Tephroite^  or  silicate 
of  iron  and  manganese. 
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(Gr.  y6w,  Lat  genu,  Ger.  knie). 
In  Architecture,  a  naturally  or  artificially  bent 
piece  of  timber,  on  which  another  is  received 
to  relieve  a  weight  or  strain ;  the  term  is  also 
applied  to  wrought-iron  knees,  for  the  same 
purpose. 

Knbb.  In  Shipbuilding,  an  angle,  formerly 
of  timber,  but  in  modem  times  nearly  always 
of  iron,  for  bracing  together  internally  parts 
which  form  angles  with  each  other.  The  prin- 
cipal knees  are  those  supporting  the  beams,  and 
fiwtened  to  l^em  and  to  the  ribs.  There  are, 
however,  various  other  knees  in  difiTerent  parts 
of  the  ship.  They  tend  to  bind  the  whole  vessel 
into  one  nollow  body,  in  which  the  parts  are 
mutually  dependent  The  knee  of  the  head 
sustains  the  figure-head  and  the  projecting 
bow  above  the  water-line :  it  is  braced  on  to 
the  stem. 

Znee  Faa.  A  small  flat  heart-shaped  bone 
placed  at  the  fore  part  of  the  knee  joint.  It  is 
an  important  defence  to  that  large  joints  and 
also  serves  to  increase  the  powers  of  the  mus- 
cles which  extend  the  leg.  It  is  attached  by  a 
strong  ligament  to  the  upper  end  of  the  tibia. 

Snopli.  The  ram-hc^ed  god  of  ancient 
Egypt,  known  by  the  name  Amen-ra,  or,  in  its 
Greek  form,  Ahhon. 

Xnlffbtv  Xnivbtbood  (A.-Sax.  cniht,  6rer. 
knecht,  a  lad;  hence  a  man-at-arms:  c£,  In- 
famtbt].  According  to  Tacitus  and  other 
writers,  the  ancient  German  kings  and  chiefs 
were  attended  in  war  said  pesce  by  a  select 
body  of  faithful  companions.  Kings,  great 
thanes,  and  aldermen  had  each  among  the 
Anglo-Saxons  their  attendant  onihts  or  military 
servants,  who  owed  them  a  species  of  fealty 
rather  personal  than  territoriaL  But  the  order  of 
knighthood,  in  the  more  recent  sense  of  the  word, 
was  introduced  among  us  from  France.  Among 
the  French  and  Germans,  indeed,  the  order  of 
knights  was  designated  by  another  name— che- 
valier or  ritter,  from  their  serving  on  horseback 
in  battle,  and  holding  a  rank  arx>ve  the  foot- 
men. But  the  Norman  chevalier  so  completely 
answered  to  the  Saxon  cniht  in  the  peculiar 
attribute  of  being  personally  attached  to  the 
military  service  of  some  cnieftain,  that  the 
English  a{>pellation  was  soon  in  general  use,  as 
if  to  express  the  same  meaning  conveyed  by 
the  French  title,  and.  by  its  Latin  equivalent 
miles.  The  Anglo-Saxons  appear,  indeed,  to 
have  occasionaUy  practised  long  before  the 
Conquest  some  ceremonies  resembling  those 
which  became  usual  in  later  times  on  the 
creation  of  a  knight;  thus  Alfred  is  said  to 
have  honoured  Athelstan  by  the  gift  of  a  belt 
and  robe,  and  by  girding  him  with  a  sword. 

It  is  said  in  general,  but  on  doubtful  evidence, 
that  knighthood  had  become  an  established  insti- 
tution in  the  eleventh  century ;  but  that  the  cha- 
racteristic which  belonged  to  it  in  later  times, 
of  being  restricted  to  men  of  noble  birth,  did 
not  be^me  general  until  the  fourteenth.  The 
privilege  of  conferring  knighthood  seems  to 
hare  belonged  originauy  to  the  sovereign,  and 
to  have  been  retained  as  his  prerogative  in 
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■n  Enzopean  ooxi8titation8»  although  frequently 
delegated  to  or  usurped  by  high  feudatories, 
generals  of  armies,  &c.  In  later  times,  and 
when  knighthood  had  assumed  its  peculiar 
romantic  <£aracter,  the  most  distinguished  and 
-porous  koiehts  were  allowed  to  confer  it,  and 
kings  themselveis  sought  for  the  distinction  of 
knighthood  at  their,  hands. 

It  was  common  to  create  knights  on  various 
occasions.  The  most  honourable  species  of 
knighthood  was  that  conferred  on  the  field  and 
after  a  battle;  but  the  more  common  fiishion, 
especially  in  France,  the  parent  countij  of 
chiTalrous  institutions,  was  to  make  kniehts 
when  a  battle  was  expected.  Five  hundred 
were  created  at  once  in  the  French  army  before 
the  battle  of  Agincourt  Knights  were  also 
created  on  other  solemn  occasions ;  as  great 
festivals,  coronations,  princely  marriages,  &;c. 

In  describing  the  ordinances  of  knighthood 
as  they  existed  when  that  institution  was 
brought  to  the  point  of  imaginary  perfection, 
the  period  to  which  we  must  refer  is  the 
fourteenth  century;  and  the  countries  chiefly 
France,  Germany,  and  England.  In  Italy  and 
Spain,  and  generally  in  other  parts  of  Christen- 
dom, the  chivalrous  customs  of  the  first-named 
regions  were  imitated,  but  do  not  appear  to 
have  grown  up  spontaneously  as  ^uirt  of  the 
popular  usages.  Before  this  epoch,  ipdecd,  the 
Crusades  had  communicated  to  the  institution 
much  of  its  relig;ious  character ;  and  the  poems 
of  the  Trouba£>urs  and  Trouveurs  attest  how 
much  of  gallantZT  had  already  been  fancifully 
interwovei^  witb  the  military  habits  of  the  age. 
But  it  was  not,  perhaps,  until  the  time  when 
the  favourite  fictjoqis  of  romance  had  begun  to 
act  strongly  on  the  popular  imagination,  that 
the  ideal  umg^  pf  chivalry  were  completely 
engrafted  in  practice  on  the  substantial  institu- 
tion of  knu^thood.    J^Chivalbt.] 

The  orders  of  chivalry  were  three.  The 
future  knight  was  first  educated,  in  general,  as 
a  page  attached  to  the  family,  and  especially  to 
the  kdiet  of  some  noble  house:  when  of  full 
a^e,  he  became  a  squire  (^ver).  The  proper 
^oe  of  the  squire,  in  the  theory  of  chivauy, 
was,  as  his  name  of  skUld-bearer  denotes,  to 
attend  on  the  person  of  a  knight,  to  whom  he 
was  bound  to  render  devoted  and  faithful  ser- 
vice. In  this  capacity  he  was  a  sort  of  apprentice 
to  knighthood;  but  as  many  esquires  never 
reaehea  the  order  of  knighthood  at  all,  but  re- 
mained independent,  the  rank  of  esquire,  in  ordi- 
nary usaee,  became  an  intervening  order  between 
the  kni^t  and  the  simple  gentleman  :  in  which 
sense  it  is  still  retained  in  Kngland.  The  order 
of  knighthood  followed  tlus  double  probation. 
Knights,  however,  were  ofte|i  made  without 
having  passed  regularly  through  &e  intervening 
stages ;  and  even  in  ^e  ajge  of  ^chivalry,  the 
honour  was  occasionally  conferred  on  mere 
children ;  although  this  was  an  evident  abuse, 
and  regarded  as  such.  'When  tlie  order  of 
knighthood  was  conferred  vpth  .^oH  solemnity 
in  uie  Insure  of  a  court  op  dty,  imposing  pre- 
limkuft^  oeremonies  were  reqmred  of  the  can- 
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didate.  He  prepared  himself  by  prayer  and 
fasting,  watched  his  arms  all  night  in  a  chapel, 
and  was  then  admitted  with  the  performance  of 
religious  rites.  Knighthood  was  conferred  by 
the  accoladef  which,  m>m  the  derivation  of  the 
name  from,  the  Latin  ooUum,  the  neck,  would 
appear  to  have  been  ori^^nall^  an  embrace ;  but 
afterwards  consisted,  as  it  still  does,  in  a  blow 
of  the  flat  of  a  swora  on  the  neck  of  the  kneel- 
ing candidate;.  The  ,oath  of  knighthood  was 
previously  administered.  This  oath  contained 
at  different  times  various  fanciful  clauses:  in 
France  there  were  twenty  vows  comprised 
in  it 

Knighthood  was  an  institution  which  served 
in  some  respects  as  a  compensation  for  the 
inequalities  of  rank  incident  to  the  feudal 
system.  All  knights,  from  the  king  to  the 
lowest  bachelor,  were  brethren  of  the  same 
order;  and  when  chivalry  was  in  its  most 
flourishing  state,  it  may  almost  be  said  that  they 
were  all  of  the  same  country.  National  dis- 
tinctions had  little  place  between  knights,  who 
were  enemies  only  in  time  of  warfare,  owing  to 
their  feudal  duties,  which  attached  them  to  the 
banner  of  a  particular  Ipng  pr  suzerain.  At 
tournaments,  court  festivals,  &c.,  in  time  of 
peace,  knights  of  all  nations  were  admitted 
indifferently ;  and  the  candidate  for  knighthood 
sought  that  honour  at  the  hands  of  the  most 
distinguished  name  in  chivalry  rather  than  of 
a  countryman.  The  chief  distinction  of  rank 
which  subsisted  between  knights,  in  France 
said  England,  was  rather  of  a  feudal  than  a 
chivalrous  character;  it  was  that  of  knights- 
bachelore  said  knights-bannerets.  The  knight- 
bachelor  was  of  the  lower  order.  His  name 
has  been  variously  derived.  [Bachelob.]  But 
in  the  more  chivalrous  times  (as  in  all  later 
periods)  this  honour  was  conferred  without  any 
reference  to  a  qualification  of  property.  Many 
knights-bachelors  werts  in  fact,  mere  adven- 
turers, unconnected  by  feudal  ties  of  any  sort, 
who  offered  their  services  in  war  to  any  suc- 
cessful leader,  and  who  found  in  their  sword 
a  means  of  subsistence,  not  only  bv  pay  and 
plunder,  but  by  the  regularly  establishea  system 
of  ransom  wmch  every  knight  taken  in  action 
paid  for  his  liberty.  Tne  chevalier-banneret  was 
one  who  possessed  fie&  to  a  greater  amount, 
was  obliged  to  serve  in  war  with  a  greater 
attendance,  and  carried  a  banner.  Under 
Charles  YII.  the  bannerets  of  France  made 
remonstrances  against  the  services  required  of 
them,  on  the  ground  of  their  impoverishment 
by  the  English  wars ;  and  it  appeara  that  this 
order  fell  afterwards  into  disuse  in  that  coun- 
try. In  ]£ngland  the  distinction  appears  to  have 
been  of  a .  somewhat  different  character.  The 
knigh^  fees,  into  which  England  was  divided 
by  the  Conqueror,  were,  such  portions  of  land 
as  could  nuuntain  a  simple  kni^t  or  bachelor ; 
and  by  a  statute  of  Edwa^  iL  persona  who 
bad  the  amount;  of  20/.  a  je&r  ui  fee,  or  for  life, 
were  obliged  to  take  this  o^er  of  knighthood. 
This  statute  grew  into  dliiijise,  except  when 
occasionally  put  in  fezoe,  as  it  was  for  the  last 
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time  under  Charles  I.,  as  a  means  of  extorting 
moni^,  by  way  of  fines,  for  not  taking  up  the 
order.  Bannerets,  on  the  other  hand,  in  England 
appear  to  hare  been  snchkniehts  as  were  made 
or  promoted  from  the  lower  degree  on  the  field 
of  battle.  [BANivBRvr.]  The  distinction  in  the 
field  between  the  different  orders  of  chivalry 
was,  at  least  at  one  period,  the  following : 
The  esqnire  bore  the  pennoncel  or  triangular 
streamer;  the  knight-bachelor  the  pennon  or 
forked  streamer  (swallow-tailed),  made  by  di- 
viding the  end  of  the  pennoncel ;  the  banneret 
a  banner  (which  was  in  strict  usage  of  an  ob- 
long shape,  barons  being  entitled  to  the  square 
banner).  Thus,  when  a  banneret  was  made  on 
the  field,  the  ceremony  was  accomplished  by 
cutting  off  the  forked  end  of  his  pennon  and 
converting  it  into  a  banner.  Common  knights 
and  esquires  were  then  under  his  command. 

The  confinement  of  the  order  of  knighthood 
to  men  of  noble  birth  (on  the  Continent,  for  the 
strict  line  of  demarcation  between  nobility  and 
commonalty  was  never  accurately  drawn  in 
England),  although  necessary  in  theory  to  the 
completion  of  the  chivalric  system,  tended  in 
practice  to  its  decay.  Knighthood,  after  the 
fourteenth  century,  became  more  and  more  an 
honorary  distinction,  to  which  birth  alone  gave 
a  title,  and  which  was  not  considered  to  repre- 
sent any  actual  duty  or  service;  and  finally, 
through  various  steps,  it  became  again  a  mere 
personal  distinction,  which  it  was  part  of  the 
sovereign's  prerogative  to  confer,  eitner  on  mili- 
tary persons  or  any  others ;  and  by  the  multi- 
plication of  orders,  for  admission  into  which 
nobility  of  birth  was  not  always  a  necessary 
qualification,  this  peculiar  property  of  the 
knightly  order  became  again  efikced.  There 
are,  however,  in  most  Continental  countries, 
several  orders  into  which  nobility  still  consti- 
tutes a  necessary  title  for  admission. 

Orders  of  knighthood  are  of  two  classes: 
either  they  are  associations  or  fraternities 
possessing  property  and  rights  of  their  own  as 
independent  bodies,  into  which  knights  are 
admitted  as  members  into  a  religious  foun- 
dation; or  they  are  merely  honorary  associa- 
tions, established  by  sovereigns  within  their 
respective  dominions,  consisting  of  members 
whose  onlv  common  tie  is  the  possession  of  the 
same  titular  distinction.  To  the  former  class 
belonged  the  three  celebrated  reb'gious  orders 
founded  during  the  Crusades — ^Tbicplass,  fios- 
PITALI.BB8,  and  Tbutonic  Kkiohts  [which  see] ; 
which  were  societies,  not  belonging  to  any  par- 
ticular crown  or  realni,  possesMd  of  extensive 
property,  and  acting  in  some  respects  as  inde- 
pendent republics.  Several  of  the  Spanish  and 
Portuguese  orders  of  knighthood  partake  of 
both  oiaracters :  they  were  originally  religious, 
but  have  become  secular.  The  kings  of  those 
countries,  as  ^rand  masters,  exercise  the  privi- 
lege of  admission,  and  make  use  of  it  as  a  means 
of  conferring  distinction ;  but  the  knights  as  a 
body  form  an  independent  society  possessed  of 
property  and  privileges.  [Obdbrs  of  Cala- 
TRAVA,  ALCAifTABA,  &c.]    The  Other  dass,  con- 
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sisting  of  orders  merely  titular,  embraces  most 
of  the  European  orders,  inclu<Hng  all  those  of 
our  own  country.  These  were  probably  founded 
in  imitation  of  the  great  military  societies; 
although  antiquarians  have  traced  real  or  ima- 
ginary orders  of  knighthood  under  the  reiens  of 
Srinces  of  much  more  remote  date,  as  Charles 
[artel,  Charlemagne,  &c  But  these  accounts 
are  apociyphal:  and  no  subsisting  order  of 
knighthood  is  of  the  date  of  the  Crusades, 
except  a  few  of  those  in  Spain  and  Portugal, 
whicn,  as  we  have  said,  were  framed  on  the 
model  of  the  great  societies  first  mentioned. 

Knlfbt  Brrant.  In  the  language  of 
Chivalry,  a  knight  wandering  in  search  of  ad- 
ventures, sometimes  under  vows,  for  a  certain 
period.  Knight  errantry  was  not  altogether 
a  fiction  of  romance.  It  originated,  as  Mr. 
Turner  says,  partly  from  the  frequency  of  pri- 
vate war  in  feudal  times,  which  made  military 
aid  constantlv  acceptable  to  the  great  barons ; 
and  as  a  knight  had,  for  the  most  part,  no  other 
tie  to  the  soil  than  his  duties  towards  his  feudal 
superior,  he  was  at  liberty  to  follow  his  own 
bent  whenever  his  services  were  not  needed  by 
him.  Such  a  mode  of  life  peculiarly  suited 
the  tastes  of  the  men  of  that  age,  and  in 
some  degree  served  the  exigencies  of  society. 
'Benights,  therefore,  were  perpetually  errant, 
or  travelling  in  quest  of  adventures  or  employ- 
ment; some  from  the  pleasure  of  the  expedition, 
and  some  for  its  expected  profits.  They  often 
met  the  oppressed  or  the  imsuccessfTil,  and 
they  cheerfully  engaged  themselves  to  redress 
those  wrongs  which  laws  were  too  feeble  to 
remedy,  and  for  redressing  which,  honour, 
plunder,  or  rich  donations  became  usually  their 
compensation.'  (Turner's  History  of  England 
during  the  Middle  Ages,  ch.  xiii.) 

Xniflit  Berrloe.  Servitium  Milittire. 
The  tenure  by  which  a  knight  held  his  laud. 
[Fbxtdal  Systbm.] 

Xnlfflit  of  Uie  Shire.  The  designation 
given  to  the  representative  in  parliament  of 
English  counties  at  large,  as  distinguished 
from  such  cities  and  towns  as  are  counties  of 
themselves  (which  are  seldom  if  ever  called 
shires) ;  and  the  representatives  of  which,  as 
well  as  the  members  for  other  cities  and  towns, 
are  called  citizens  or  burgesses.  It  was  formerly 
imperative  on  knights  of  the  shire,  as  well  as 
their  choosers,  either  to  be  resident  or  to  have 
a  household  in  the  county ;  but  this  regulation, 
which  had  long  fallen  into  disuse,  was  formally 
repealed  by  14  Geo.  III.  c.  68. 

Xniffbt**  Fee  (Low  Lat.  Feodum  Militai^). 
In  the  language  of  English  feudal  usage,  a  por- 
tion of  land  held  by  custom  sufficient  to  main- 
tain a  kniffht  to  do  service  as  such  for  the  king. 
William  the  Conqueror  by  his  military  grants 
is  said  to  have  created  60,000  sudi  fees.  But 
although  William's  vassals  were  undoubtedly 
bound  to  follow  him  to  war,  it  is  doubted  by 
modem  antiquarians  whether  feudal  services, 
strictly  so  called,  were  attached  to  these  grants 
by  the  Conqueror,  or  whether  they  were  not 
peculiarities  arising  subsequently  when  the 


SmOHTHEADS 
t«ndal  lyitem  gmr  into  Tignnr,  uul  Bttribntcd 
to  the  (ionqaaror  b;  the  leeita  of  but  timn. 

XnlsMtMada.  In  Shipbuilding,  the  fi»t 
out  timben  od  each  tide  of  the  item.  Tbej 
■erre  to  form  s  bed  for  the  reception  of  the 
bowiprit. 

Xnall  (A. -Sax.  cnolle,  Oer.  knollrD).  A 
t«nn  nwd  in  muT  parts  of  England  for  the 
pinnacle  of  %  tmall  hill,  or  for  the  hill  Itself, 

~  n  (Qer,).     A  apeoiee  of  gsll-nnt 

M  formed  bj  the  puncture  of  an  in- 
in  iwenX  kinda  of  oak.  Thej  are  flat, 
haid,  and  pricklj;  thpj  aboniid  in  Croatia, 
Scoria,  StaTonia,  and  Hatolia,  and  are  need  in 
Auatria  and  Qtrmany  for  tanning  and  djeing. 

Knot-  In  Sea  lan^age,  a  geograpliical 
tiiij&  it  ia  alaa  120timea  the  distance betwecD 
two  knots  OD  the  log  line.  A  knot  is  to  n 
■tatnte  mile  nearly  ae  serea  to  fii.    [Loa.] 

Xa«ta.  Tlie  fastenings  of  ropes  or  cords  ; 
the  onion  of  ropea  hj  intenreaTing.  The  moet 
naafbl  koola  are  :  1.  Thumb  or  over-hand  knot, 
lied  at  the  (od  of  a  rope  to  prerent  it  from 


iM«tt4»etber; 
&dli^  in  tmdoing;  4.  Sunning  inei,  need  t 
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bind  or  draw  acjlhing  ctoM ;  S.  Siftpilianlt, 

sening  to  shorten  a  rope  withont  cutting  it 
or  nnfitstcning  the  ends ;  6.  Cbw  liilek,  wQch 
binds  with  exceBsire  fonr,  end  bj  which  alone 
a  weight  can  be  hung  to  n  smooth  pole;  7. 
Timber  hitch,  my  osefal  in  hauling  to  mOTe 
a  weight;  8.  Biitgle  bowline  Unoi,  difficult  to 
uudo,  ueefnl  to  tlmnr  oier  a  post,  &e.,  to  haul 
on,  naed   for  the  dr&w-loop  of  a  slip    noose; 

9.  Doable  botcline  inol,  for  sliufpng  a  calk ; 

10.  Btmning  boialine  knot;  11.  Woolding  or 
pacfiing-tlick  hilch.  need  (o  lighten  ropc«;  12. 
^Afrn'i  hameee  Mtch,  passing  orer  the  shoulder 
and  under  the  opposite  arm  of  men  drawiiie  a 
carriage,  ^, ;  13.  Stopper  hitch,  for  stoppering 
the  ftul  of  a  tackle,  &c. ;  H.  Imidt  elineh,  tbr 
(listening  a  cable  to  the  anchor  ring  See. ;  IS. 
Common  or  theet  bend,  a  Tery  secure  method  of 
joining  two  rapee,  or  bstening  a  rope  to  a  loop; 
16.  HatBter  bend,  for  Joining  two  lopee,  euji; 
undone  ;  IT.  Cafs  paw,  the  ttim  in  the  bight 
of  a  rope,  for  hooking  a  tackle  to  it ;  IS.  Imy 
rope  or  lever  hileh,  used  for  Bxing  handspike! 
or  capstan  bars  to  the  ropes  attached  to  heairy 
carriagn,  &c.,  which  hays  to  be  moved  b; 
men ;  19.  Hidf  hileh,  eaet  on  the  bight  of  a 
rope;  20.  Carrict  btnd.  A.  Wolltknot  is  a 
knot  made  at  the  end  of  S  rope  to  preTent  it 
tem  psssina  through  a  hole. 

A  special  committee  of  the  Alpine  Club 
report,  on  the  subject  of  knots;  'There  can  be 
no  donbt  that  every  knot  in  a  rope  weakens  its 
power  of  resistiiig  a  sndden  jerking  Btisin.  .  ., . 
These  ropes,  which  we  report  will  resist  the 
strain  of  fourteen  stone  falling  eight  feet,  will 
□ot  reeiat  it  if  [herd  is  a  knot  in  any  one  of 
them,  or  even  if  the  knots  used  in  attaching 
them  to  the  point  of  support  or  to  the  weights 
he  roughly  or  carelessly  made.  .  .  .  We  thera- 
fbre  conclude  that:  1st.  No  knot  which  itnot 
absolntelj  necessary  ongbt  to  be  allowed  to 
remitin  on  the  rope ;  2nd.  The  tigttur  and 
harder  a  knot  becomes,  the  worse  it  is ;  3rd.  Th» 
more  loose  and  open  a  knot  is  made,  the  better 
it  is.'  See  Alpine  Jottmal,  No.  7,  September 
1864,  where  dugrame  are  given  of  Uie  knots 
recommended  by  the  above-named  special  oom- 

aUMBti  Tbe.  An  instmmeDt  used  in  the 
infliction  of  a  well-known  BossiBD  punishment. 

Keala.  The  native  name  of  a  Manupial 
quiidrnped  of  New  Holland.  [PHascoi.utcTos.] 
The  sUhnOu  apply  the  same  name  to  th» 

XebcAUte-  A  mineral  resembling  Anti- 
numv  Qlsnce  in  generKl  appearance,  but  with  a 
bri^ter  lustre  ud  a  radiated  structure.  It  is 
a  snlpho-biimnthate  of  lead,  in  which  part  of 
the  lead  is  replaced  by  iron  and  copper.  It  is 
found  in  (he  cobalt  mine  of  Hvena  in  Sweden, 
and  is  named  after  Ton  Kobell. 

KotwM.  A  Oerman  word  eigni^ng  a 
spirit  or  spectre,  and  corresponding  to  tlie  &ig- 
lish  goblin,  of  which  it  is  probably  the  origin. 
In  Bome  parts  of  Oermany  there  is  scarce^  ■ 
house  or  a  family  to  which  kobolda  are  qpt  Mid 
to  be  attached ;   and  according  to  tha  •npar* 
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■titions  notlooB  of  the  peastuitiy,  they  preside 
over  all  domestie  operations,  many  of  which 
thev  perfonn.  The  oame  of  the  metal  cobalt 
is  aenved  fW>iii  the  above. 

Xoft  A  small  two-masted  vessel,  formerly 
employed  in  the  Dntch  fisheries.  It  had  two 
masts,  main  and  fore,  with  a  large  spritsail 
ahaft  each.  This  arrangement  enabled  her  to 
sail  very  close  to  the  wind,  and  she  conld  set 
sqiiazesails  if  the  wind  happened  to  he  astern. 

SLekoona  (Cing.  kokoon).  A  large  forest 
tree  of  the  oider  Hippocrateaceaf  native  of 
Ceylon.  The  yellow  corky  bark  is  used  by  the 
Cingfaalese  in  the  preparation  of  a  cephalic 
snnff ;  and  a  lamp  oil  is  expressed  from  the 
seeds. 

X9la  Wvti  Kola,  Gk>la,  Gnro  or  Goro  Nnts 
are  the  seeds  of  the  Cola  acuminata.  They 
are  largely  nsed  as  food  and  medicine  by  the 
natives  of  West  Central  Africa,  and  are  highlpr 
valued,  commercially,  socially,  and  even  politi- 
etdly.  From  the  researches  of  Drs.  Daniell  and 
Attfield  (Pharmaeeutical  Journal,  March  1865) 
it  would  seem  that  their  virtues  must  be  ascribed 
to  the  presence  of  about  two  per  cent,  of  theme, 
a  substance  existing  also  in  tea,  coffee,  guarana, 
and  ma^  fr6m  one  or  other  of  which,  beverages 
are  prepared  by  Europeans,  Americans,  and 
Asiatics.  Kola,  like  the  subet-ances  just  men- 
tioned, has  long  been  known  to  produce  sleep- 
lessness when  paten.  It  is  cunous  and  inte- 
fvsting  to  fold  that  in  all  quarters  of  the  globe 
-man's  instinct  has  induced  him  to  select  for  the 
f)reparation  of  beverages,  plants  which  di£%r 
greatly  in  appearance,  characters,  and  habits, 
mt  which  contain  th^  same  active  principle. 

a:olpodea,a:olpoda(Gr.  KoXiri68i)f).  The 
•name  of  a  genus  of  Polygastric  Infbsories, 
.eharactonsed  by  their  flat  and  sinuous  figure. 

Xomeate  Aoid.    [Cousmc  Ajow.'j 

Xonlgita.    A  variety  of  Brochantite  of  a 

transparent  emerald  or  bladdsh  green  colour, 

^fonnd  at  Katherinenburg  in  Sibma.    It  was 

named  after  Konig,  late  keeper  of  the  minerals 

in  the  British  Museum. 

Xttnleliiita.    A  fossil  resin,  found  in  the 
Brown  Coal  of  Uznach  in  Switzerland  and  near 
;  Bedwitz  in  Bavaria. 

Xoran.    [Alcobak.] 

Xorelta*  A  hydrous  Labradorite,  found  at 
Kagyag  in  Transylvania,  and  in  China.  The 
joame  Koreite  is  applied  by  Dufrenoy  to  Agal- 
onatolite. 

XoaaOff  Xonsso,  or  Ciuwo.  The  Bray- 
era  anthdmintica,  an  Abyssinian  vermifuge. 
[Bratbka.] 

aLetsdlmblta.  A  minend  of  a  carmine- 
red  colour,  discovered  in  the  gold-washings 
of  Karadinsk  in  the  UraL  Named  after  Von 
Kotschuby,  the  Russian  mineralogist 

XStttglte.  A  native  arsenate  of  zinc, 
containing  cobalt  and  nickel,  and  a  trace  of 
lime,  firom  the  Cobalt  Mine  Daniel,  near 
Schneeberg  in  Saxony.  Named  after  its  dis- 
coverer, Kottig. 

Xoninlasa  A  vinous  liquid,  obtained  in 
Tartaiy  by  fermenting  the  whey  of  mare's  milk. 
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(Gr.  jcov^f,  Ught,  and  xidos,  a 
stone).  A  species  of  zeolite  or  Frehnite  from 
the  Pyrenees:  it  occurs  in  mall  xhomboidal 
plates,  with  a  pearly  lustre,  and  of  a  ydlowish 
green  colour. 

Tfrflfi?-    The  Zulu  name  for  a  village. 

Xraken  (Ger.).  A  name  applied  to  a  fobu- 
lous  marine  monster  of  eigantic  size. 

Xnunerla  (after  uie  Kramers,  (German 
botanists).  An  anomalous  genus,  allied  on  the 
one  hand  to  Leguminoett,  and  on  the  other  to 
Pdyffalacea,  with  which  latter  it  is  most  fre- 
quently associated,  or  made  a  distinct  fiunily 
under  the  name  of  Krameriacea,  They  are 
branching  undershruba,  with  simple  or  trifoliate 
leaves,  and  racemose  flowers.  A.  triandra,  one 
of  the  simple-leaved  species,  is  thought  to  have 
yielded  the  Bhatanv  roots  formerly  obtained 
from  Peru,  though  all  the  species  have  probably 
similar  astringent  properties.  Mr.  Hanbury 
has  recently  shown  {Pkarm.  Joum,  2  ter.  vi. 
461)  that  a  very  excellent  form  of  Bhatany 
known  as  Saranella  Bhatany,  which  has  to  « 
ffreat  extent  superseded  the  former,  and  which 
IS  im^rted  from  New  Grenada,  is  produced  by 
a  variety  of  K.  Ixina  to  which  the  name  of 
granatensis  has  been  given.  Bhatany  is  con- 
sidered as  a  useful  astringent  medicine. 

Ximmerlo  Aoid.  Aa  acid  obtained  from 
the  root  of  the  Krameria  triandra,  or  rhatany. 

Xrantslte.  A  fossil  resin,  occurring  in  the 
Brown  Coal  of  Lattorf  near  Bemsberg.  Named 
after  Dr.  Krantz  of  Bonn. 

Xntatv  Boor.    [Sjlxjeb  Killut.] 

Xreasotev  Creosote  (a  word  coined  from 
Gr.  Kp4a5,  fleshy  and  v6(w,  I  preserve).  Krea- 
sote  seems  to  be  the  principal  source  of  the 
peculiar  odour  and  of  the  antiseptic  and  pre- 
servative qualities  of  wood-smoke.  When  pro- 
perly purified,  it  is  a  colouriess  oily-looking 
liquid  of  great  refractive  and  dispersive  power, 
of  a  penetratiDg  smoky  odour  and  a  burning 
taste :  its  sp.  gr.  is  about  1*04  ;  it  remains  fluid 
at  1 7^ ;  it  bums  with  a  sooty  flame ;  is  sparingly 
soluble  in  water,  and  is  neutral  to  test  paper. 
It  dissolves  readUy  in  alcohol,  ether,  benzol,  and 
acetic  acid ;  and  forms  a  crystalline  compound 
with  potash.  It  coagulates  albumen  ;  and  a  so- 
lution of  it,  confining  not  more  than  1  per 
centk,  preserves  meat  from  putrefaction.  The 
efBcacy  of  crude  pyroligneous  acid  as  a  preserva- 
tiveof  provisions,  andthe  peculiar  smoky  flavour 
which  it  confers  upon  them,  appear  to  be  due 
to  kreasote.  It  is  an  irritant  poison  when  un- 
diluted, but  when  largely  diluted  it  has  been 
found  effectual  in  checking  vomiting,  and  as  an 
application  in  toothache  for  the  destruction  of 
the  nerve.  It  appears  to  be  closely  related 
tx)  phenol  (carbolic  acid),  and  the  formula 
CgHigO,  has  been  assigned  to  it. 

Xreattne,  Creatine  (Gr.  «cp^r, /mA).  A 
cfystallisable  organic  substance  contained  in 
the  juice  of  the  muscular  flesh  of  animals. 
The  term  kreatinine  has  been  allied  to  a 
product  of  its  decomposition.  Kreatine  is 
represented  as  C^BLN.Os,  and  kreatinine  as 
CAON,. 
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Xretttonite.  A  black  variety  of  Automollte 
(Zine-Spiiiel)  found  at  BodeDmais  in  Bavaria. 

Sremersite.  A  native  chloride  of  potas- 
sinm  allied  to  Sylvine,  and  met  with  in  ruby- 
red  octahedrons  at  Vesuvius.  Named  after 
KremerB,  by  whom  it  was  analysed. 

Xr«mnits  ^Vliita.  A  pure  varie^  of 
WhiU  Lead,  or  Carbonate  of  Lead.     [VThitb 

Lead.] 

SrlBluuu  In  Hindu  Mvthology,  a  divine 
be^g,  produced  from  one  of  the  hairs  of  Vishnu, 
and  in  ,his  tum  producing  Bhihma  or  Rudra  the 
destroyer.  (Hmr,  Sansmt  TexU^  ch.  ii.  sec.  5 ; 
Godfrey  Higgins,  AnactdyptU,) 

Xitrawlfflta.     A  variety  of  Brochantite, 

found  at  Kiisuvig  in  Iceland. 
XrokidoUte.   •[Cbocidolitb.] 

Xrenos*    [Zbus.] 

Xram  Xom.  An  old  musical  instrument, 
resembling  a  comet.  The  name  has  been  cor* 
rupted  by  oigan-builders  into  that  of  the  ere- 
mon^  stop  of  the  organ. 

aLrjoltte.    [Cbtolits.] 

XrjvtaniBe  (Or.  npifrratXhos,  dear  iee^ 
erytUU),  A  term  applied  -by  Unvvrdorfoen  to 
phenylamine,  which  forms  oystallissble  com- 
pounds with  the  adds,  and  which  he  obtained 
from  animal  empyreumatic  oil.     fAKiLiirB.] 

XalHBtrtym  or  Otfiatrlya.    [Casts.  J 

ILnfle*  An  epathet  given  to  the  ancient 
Arabic  characfaers;  from  Eufa,  a  town  on  the 
Euphrat^ 

Xtklmlte.  A  native  arsenate  of  lime  and 
magnesia  found  in  dirty-white  or  honey-yellow 
masses  with  a  waacy  lustre,  at  Longbanshyttan 
in  Sweden.  Named  after  Eiihn,  by  whom  it 
was  analysed. 

Xumbekeplimlio  (a  word  coined  from  the 
Qt.  K^fi^  a  bowlt  and  irf^oX^,  the  head). 
Some  of  the  early  long-headed  or  dolicho- 
kephalic  inhabitants  of  Scotland  had  a  peculiar 
lengthened  skull,  in  which  the  occipital  bones 
were  slightly  elevated,  whilst  a  depression  ex- 
tended along  the  parietals.  This  confi|;uration 
has  received  the  name  kumbekephalic  from 
Vrot  Wilson.  Many  skulls  of  existing  races 
exhibit  this  character. 

Xnaknr.  A  very  peculiar  deposit  widely 
spread  over  the  peninsula  of  India,  and  apparent- 
ly corresponding  in  age  and  in  the  circumstances 
of  its  accumulation  with  the  drift  of  England. 
It  is  a  compact  nodular  calcareous  clay  witb 
many  concretions  and  veiy  few  fossils.  It  ia 
found  at  all  levels  up  to  3,000  feet  above  the  sea. 
It  is  not  generally  stratified,  and  varies  a  good 
deal  in  dinerent  localities.  In  composition  it  is 
chiefly  calcareous,  containing  about  70  per  cent 
of  carbonate  of  lime,  15  per  cent  of  silica,  and 
neuly  20  per  cent  of  alumina. 

SBpapbiite  (Lat  cuprum,  copper^  and  Or. 
ipp6sJ'roth).     Copper  Froth.     [TTBOLmi.] 

MnpUtr  IMaspore  or  Copper  Biaspore* 
A  variety  of  Phosphocalcite,  with  half  an  equi- 
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valent  less  water,  the  composition  being,  ac- 
cording to  the  following  analysis  by  Kuhn : — 


Phosphoric  acid 
Oxide  of  copper 
Water  or  loss   . 
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Xvpfto  XlekaL  A  term  applied  bj  the 
German  miners  to  a  native  alloy  <^  nickel  and 
arsenic 

atepDsr  Stihiefbr  (G^.).  A  series  ef 
schistose  beds,  often  bituminous  and  very 
fossiliferous,  lying  near  the  base  of  the  mag^ 
nesian  Itm^ftone  or  l^ermian  series  of  deposits 
in  Germany.  The  beds  thus  named  are  worked 
art  Munsfeld  in  Thuringia  for  a  singular  deposit 
of  argentiferous  copper,  which  is  mixed  up 
mechanically  with  the  shale  and  sand,  formings 
a  small  percentage  of  the  rode.  The  beds  have 
long  been  workra  and  are  not  ummportant  in 
an  economic  sense. 

Xnpftoblende  or  Copper  Blende*  Ten- 
nantite,  with  part  of  the  iron  replaced  by  zinc; 
from  near  Freiberg  in  Saxony. 

aLapferblaflie*    [OHALCOTBiGHm.] 

Xvpforpeolienk  An  impure  vanety  of' 
Cbrysocolla,  containing  a  large  amount  of 
Brown  Iron-ore,  found  at*  Tourinsk  in  the 
Ural,  and  at  the  Basin  of  Mines  in  Nova 
Sootia* 

XnnaJoiMr.     A  native  Austcaliaii  lamt 
for  several  fibre-yielding  plants,  as  j5fftM0tM, 
heterophyUiu^  PhgianiMU  sidoidea,  Oommer- 
eonia  flatyphyUa,  &a 

Xvteera  or  Xnleya.  A  kind  of  gum 
obtained  frvm  Cochlo$permvm  Goaamium. 

Xjanlse  (named  after  Kyan,  tae  inventor* 
of  the  process).  A  mode  of  preserving  timber 
from  oecay,  by  charging  it  with  a  solution 
of  corrosive  sublimate.     [Pbt  Bot^] 

Xjantte  (Gr.  jcvw^f,  dark  blue),  A  blue 
silicate  of  alumina,  oocuiring  massive  and  in 
mismatic  crystalB.  It  is  the  JHethene  of 
Haiiy,  and  the  Sappare  of  some  mineralogists. 
[Ctjoiitb.] 

Kymatin*  A  variety  of  Asbestos  found  at 
KiUmsdorff  in  Saxony. 

JKypboltte  (Gr.  trvf^s,  bent,  and  Klfht,  a 
stoney    A  variety  of  Serpentine. 

Sjrlologioal  (Gz.  iaipio\oytH69,  deaenbinf 
literaUy),  A  term  ^pplied  by  Warburton,  in 
his  Divine  LegaHon  (bode  ii.  s.  4),  to  that  class 
of  Egyptian  nieroglyphics  in  which  a  part  is 
conventionally  put  to  represent  a  whole^-e.g* 
a  pair  of  armed  hands  for  a  battle,  a  scaling 
lad^ler  for  a  sie^e,  &c;  distix^guished  from  the 
tropical,  in  which  visible  objects  are  used  as 
emolems,  or  figuratively.    nBuBBOOLTPHics.] 

Xyroelte.  A  variety  of  vThite  Iron  Pyrites 
or  Marcasite.  containing  arsenic  and  copper, 
which  is  founa  at  theBriocius  Mine,  near  ^na* 
berg  in  Saxony,  and  also  in  Chili. 
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3bi    The  fint  of  the  letten,  io  the  English  IbaMannm.    The  resin  of  the  Cistus  er^ 

and  most  other  alphabets,  called  liquids  or  semi-  Hcus  and  some  allied  species.     [Ladanxjx.] 

PoweU,  because,  like  Towels,  they  can  be  pro-  Aabelor  XAbeltmn  (Lat  dim.  of  labium,  a 

nonnced  for  any  length  of  time,  which  is  not  lip).    The  third  of  the  inner  petals  of  an  orchid, 

the  case  with  the  consonants  called  muietf  as^,  osaally  quite  unlike  the  others  in  form,  and 

d,  &c    It  is  the  same  as  the  Greek  lambda,  and  turned  towards  the  lower  side  of  the  flower, 

the  Sebrew  or  Phosnician  lamed,  and  is  found  The  name  is  also  applied  to  a  similar  petal  in 

in  the  languages  of  almost  all  nations,  excepting  other  flowers.  • 

those  of  some  Brazilian  and  Japanese  tribes.  Libbl.  In  Heraldry,  a  figure  used  chiefly 
In  the  ancient  Greek,  Hebrew,  PhcBnidan,  by  way  of  distinction  or  difference  in  the  coat- 
Celtic  and  Latin  languages,  and  in  those  derived  armour  of  an  eldest  son  during  the  life  of 
from  them,  the  letter  L  consists  invariably  of  the  father.  In  this  case  it  has  three  points ; 
two  strokes,  though  in  every  possible  shape  and  five  points  when  borne  by  the  heir^presumpUve 
combination.  Thus,  in  the  most  ancient  Greek  of  a  grandfather  living  and  so  forth, 
alphabets  it  is  written  A  V  A,  in  the  Celtic  &«biala  (Lat  labmm,  a  lip).  The  letters 
<  Vi  in  Hebrew  ^,  and  in  Latin  L.  L,  as  B,  P,  V,  F,  M,  are  so  called,  on  account  of  the 
an  abbreviature,  stands  for  Lucius,  LL.D.  organ  chiefly  employed  in  their  pronunciation. 
Doctor  of  Laws,  and  LL.S.  for  a  sestertium.  &«biat8»  (Lat  labium,  a /tp).  A  natural  or- 
As  a  numeral,  L  represented  among  the  an-  der  of  monopetalous  Exogenous  plants  of  land- 
cients,  as  at  present^  the  number  50,  according  loy'sEchial  alliance,  consisting  of  many  hundred 
to  the  line —  species,  inhabiting  the  more  temperate  regions 
Qoinqnies  L  denos  nmnero  dedgnat  habendos.  of  the  earth.  A  two-lipped  monopetalous  corolla, 

&iu    In  Music,  the  syllable  by  which  Guide  f^^  ^rregaUa  number  of  stamens,  and  a  four- 

denoted  the  last  sound  in  the  hexachord.    It  lobed  ovary,  are  the  essential  marks  by  which 

is  now  used  by  the  French  as  synonymous  with  **  "  ™^^  ^^  ^  o^e^    The  species  are 

our  note  A.                               •*       "  generally  herbaceous,   with  square  stems;  a 

&«badlsts.    A  sect  of  religious  enthusiasts  ""^^  number  only  consists  of  shrubs.     The 

in  the   seventeenth  centiuy ;   so  caUed  fiom  "<>▼««  are  of  all  colours,  but  pure  blue  is  un- 

Jean  Labadie,  a  native  of  France  domiciled  in  common  in  the  order.    Many  of  Uie  species  are 

HoUand,  who  was  deposed  from  his  preacher-  ^"^  ^^^J'^^^^,  frapance,  as  Lavender  and 

ship  by  the  synod  of  Dort      They  endea-  ^y^«J  °^«"  ^<>^  their  stimulating  quahties. 

Toured  to  introduce  among  Protestants  similar  as  Mint  and  Peppemint ;  some  as  aromatics,  as 

notions  to  those  of  the  Quietists  in  the  Eoman  Sage,  Basil,  and  Marjoram ;  while  a  few  are 

Catholic  church,  and  were  accused  of  simihir  regarded  as  febr^uges.    Numerous  species  are 

perversities  in  practice.     [Quirtwts.]  o^«<^*?  ^^  great  beaut;)r,  on  which  account  the 

labarrtume'.  Bteii^otlnff  Zdqald.  A  ^"^^  **  ^*^  ^^^  '°  ^T'a  ^^S^  ^« 

solution    of  chlorinated   soda,   corresponding  5J<»t  ornamental  are  various  kinds  of  JWt^o, 

with  chloride  of  lime.                            ^      ^  Gardoqtiuz^Draeot^kd^^              The  order  has 

XAbanun.    The  standard  of  Constantine,  aomcti'ofa  »>een  called  Lamtacea,  from  Lanuum, 

which  he  caused  to  be  formed  in  commemoration  ^ne  of  Uie  genera.        , .  ^     ^    ^ 

of  the  aUeged  vision  of  the  cross  in  the  heavens.  labium  (Lat  a  hp).    In  Entomology,   a 

It  is  descnbed  as  a  long  pike  surmounted  by  a  movable  oigan,  often  biarticukte,  which,  ter- 

golden  crown  inclosing  a  monogram  which  con-  minatmg  the  fiice  antenorly,  covers  the  mouth 

tains  the  flrst  two  letters  of  the  name  of  Christ,  ^™  beneath,  and  represents  the  under  bp. 

and  is  at  the  same  time  a  representation  of  the  [Labbum.]                                    -    ,     «        , 

figure  of  the  cross.    Ancient  monuments  exhibit  f***^*  (*^®  ™?*^  °^®  of  the  Convol- 

the  figure  under  two  forms,  P  or  0  (sc  x,  p).  ^oa)- .-A- «««»>«  o^.^»;»«<w«7ielding  some 

mv     -11-     u      ^    I.- V  J     t^j  J  111     -i.  of  the  kinds  of  tropical  pulse.     L.  vulgaris  and 

^t  ■'^JfL^"^ wr^i"*  depended  from  it  was  ^^^^^  ^  ^^,f  cultivated.  the^Jung  pods 

S^1r^?L^lltn^«l^^n^^^^^  being  used  like  kidney  beam^  while  Lse^iBor 

5j\^i'  1      •♦rlTT      ^''fS^^^f''  »^°^®  puUe  are  both  wholeime  andnutritious.  Some 

of  his  medals  with  the  famous  inscnption,  ^etiea  are  better  fiavoured  than  others.    The 

EN  TOTTfll  NIKA;  poda  are  fiat,  and  marked  along  the  edges  with 

and  it  was  preserved  for  a  considerable  time,  rough  wart-like  tubercles, 

and  brought  forward  at  the  head  of  the  im-  labour  (Lat  labor).    In  Political  Economy, 


penal  armies  on  important  occasions,  as  the 
palladium  or  safeguard  of  the  empire.  The 
ori^  of  the  word  is  still  undecided.  (Beugnot^ 
Sist  de  la  Destruction  du  'Paganisms  en  Ocei- 
deni  1 67 ;  Milman,  Hist.  o/Ckrutianity  ii.  152.) 
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erery  exertion,  muscular  or  nerTOus,  which  is 
undertaken  not  for  its  own  sake,  but  for 
some  purpose  of  ulterior  advantage,  and  with 
a  riew  to  its  appraisement  by  some  mea- 
sure of  Talue.     Many  occupations  may  be 


LABOUR 


▼eiy  exhausting,  and  involve  much  physical 
or  mental  exertion;  bat  if  they  are  satis- 
fied in  themselves,  and  reflect  solely  on  some 
immediate  end,  they  have  no  direct  econo- 
mical significance.  The  labour  of  an  amateur 
in  a  game  of  cricket  may  be  venr  great,  but  it 
has  no  economical  meanine;  that  of  a  pro- 
feostonal  cricketer,  who  is  paid  for  his  time  and 
ddll,  has  a  meaning,  because  it  has  a  market 
value.  The  toil  of  purely  scientific  observation 
may  be  great  and  unremitting,  its  results  may  be 
of  signal  benefit  to  mankind  but  it  is  not  eco- 
nomically  appraised.  But  if  the  same  labour  is 
devoted  to  such  ends  as  are  susceptible  of  pecu- 
niary compensation  or  material  advantage  to 
the  student  or  observer,  they  fall  within  the  de- 
finition of  labour.  Nor  is  it  necessary,  as  some 
economists  have  suggested,  that  the  exertion 
should  be  repulsive,  disagreeable,  or  compulsory. 
It  is  quite  possible  that  economical  labour  may 
be  as  agreeable  to  the  worker,  as  any  satisfaction 
felt  in  the  mere  pursuit  of  pleasure.  It  is  con- 
ceivable that  advantage  and  enjoyment  should 
coexist  in  most  occupations.  For  instance,  the 
discovery  of  agricultural  improvements,  in  the 
use  of  new  manures,  in  the  adaiptation  of 
machinery,  in  the  trial  of  new  se<xis,  and  in 
crossing  of  seeds,  may  give  as  much  pleasure  as 
profit  to  the  experimenter.  The  limitation  often 
put  upon  labour,  to  the  effect  that  it  should  be 
more  or  less  disagreeable,  is  not  an  economical, 
but  an  ethical  consideration,  and  one  that  is  of 
by  no  means  universal  application. 

The  expression  unproductive  labour  is  also 
ambiguous  and  misleading,  even  though  it  has 
been  sanctioned  by  the  high  authority  of  Adam 
Smith  and  many  of  his  successors.  It  may  be 
used  of  society  collectively ;  it  may  apply  to  the 
result  of  individual  exertion,  and  have  a  primary 
reference  to  the  satisfaction  of  an  individual's 
work.  In  relation  to  society,  its  significance 
is  exceedingly  vague,  unless  we  are  to  consider 
that  labour  only  as  productive  which  is  relative 
to  the  production  of  the  lowest  necessaries  of 
life,  and  to  no  means  of  comfort,  ei\joyment,  or 
elegance.  If,  however,  we  may  say  that  human 
exertions  are  stimulated  by  the  desire  of  pro- 
curing the  largest  amount  of  advantage  by  the 
least  possible  expenditure  of  force,  and  that  such 
an  impulse  is  the  key  to  all  economical  progress, 
it  would  be  idle  to  exclude  from  the  class  of 
productive  labourers  any  whose  avocations  are 
not  degrading,  vicioiis,  mischievous,  or  criminal. 
Nor  is  it  likely,  unless  any  artificial  regulations 
of  society  favour  particular  classes  or  particular 
interests,  that  such  callings  as  those  which 
minister  to  what  are  called  luxury  or  enjoyment 
will  ever  be  excessive  or  dangerous.  All  distinct 
enactments  or  privileges  hindering  the  distri- 
bution of  wealth  have  indeed  a  tendency  towards 
developing  those  kinds  of  occupation  which  are 
felatiTe  to  exaggerated  and  extravagant  expen- 
diture, but  they  also  cripple  the  just  progress  of 
society,  and  often  call  into  existence  classes  of 
persons  whose  business  is  to  supply  those  very 
vicious  and  mischievous  tastes  wnich  are  ruin- 
ous to  the  individuals  in  whose  fovour  the  pri- 
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vilege  was  created.  But  labour  may  be  unpro- 
ductive to  the  individual,  L  e.  he  may  £ul  to 
secure  the  advantage  which  he  has  proposed  to 
himself,  and  he  may  have  wasted  his  capital 
and  exertion.  Errors  as  to  the  market  or  saleable 
value  of  any  commodity  or  service  are  no  doubt 
of  frequent  occurrence,  and  often  entail  much 
individual  loss ;  but  in  a  state  of  progressive 
wealth  they  are  far  counterbalanced  by  labour 
which  has  achieved  its  purpose,  and  which 
adds  to  individual  advantage  and  collective 
prosperity. 

Economists,  too,  have  been  apt  to  give  an 
artificial  limitation  to  the  word  labour ,  by  con- 
fining it  to  such  exertions  as  are  almost  or 
nearly  mechanical.  But  the  term  labour' iB  tm 
fully  applicable  to  the  services  of  a  statesman 
as  it  is  to  the  functions  of  a  ploughman  or  a 
spinner,  and  both  in  the  main  are  as  much 
undertaken  for  the  sake  of  prospective  remu- 
neration. On  this  point  Adam  Smith  is  abun- 
dantly distinct.  Dividing  as  he  does  the  dis- 
tribution of  the  gross  product  of  labour*liitD 
wages,  profit,  and  rent,  he  continually  shows 
that  wages  are  disguised  under  the  name  ot 
projit,  and  implies  that  by  profit  he  intends  to 
mean  only  that  remuneration  of  capital  which 
is  relative  to  and  fixed  by  the  current  interest 
on  advances.  It  is  true  that  the  term  woffes  is 
generally  limited  to  that  method  of  payment  in 
which  the  capitalist  remunerates  a  portion  of 
the  labour  expended  on  the  article  in  which  he 
trades  ;  but  the  distinction  between  wages  and 
that  portion  of  his  profits  which  he  appropriates 
as  the  reward  of  his  own  energies,  skill,  and 
superintendence,  is  merely  an  error  of  popular 
language,  and  one  which,  if  uncorrected,  tends 
to  serious  inconvenience  in  the  interpretation 
of  various  social  and  fiscal  expedients.  It  is 
hardly  necessary  to  say,  that  by  far  the  largest 
portion  of  national  income  is  the  product  of 
labour,  and  that  this  product  is  continually 
increased  by  the  substitution  of  mechanical 
forces  for  the  mere  muscular  labour  of  man.  It 
is  also  clear  that  the  margin  on  which  taxation 
can  operate  can  be  that  only  which  is  beyond 
the  necessary  subsistence  of  the  labourer,  his 
security  against  ordinary  contingencies,  and 
what  is  needed  for  the  replacement  of  capital. 

Labour  is,  economically  speaking,  set  in  motion 
by  capital ;  in  other  words,  the  labour  must  be 
called  into  existence,  and  sunplied  with  the 
means  of  subsistence  during  the  time  in  which 
production  goes  on,  and  up  to  the  period  at 
which  the  produce  of  labour  is  exchanged. 
Hence,  however  abundant  labour  may  be,  and 
however  urgent  the  demand  for  the  produce 
of  labour,  no  product  will  be  forthcoming  unless 
capital  be  supplied  by  which  labour  may  be  set 
in  motion.  The  excessive  demand  for  cotton 
wool  which  has  characterised  the  cotton  manu- 
facture during  the  last  four  yean  has  only  been 
very  partially  supplied.  The  area  over  which 
cotton  can  be  cultivated  contains,  perhaps,  a 
wider  geographical  range  than  the  limits  as- 
signed to  any  other  botanical  production,  nod 
the  labour  available  for  its  culture  is  amplj 
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Aoffident  for  a  qujastitj  fiuf  in  ezoess  of  anj 
-demand  hitherto  existent.  The  crop,  too,  la 
in  several  species  of  cotton  derived  from  an 
annual.  But,  as  is  wdl  known,  the  manufacture 
of  cotton  goods  has' been  almost  paralysed  by  a 
sudden  deficiency  in  the  customary  supply.  The 
reason,  however,  why  the  demand  has  not  been 
satisfied,  is  due  to  the  fact,  that  the  capital 
necessary  to  stimulate  the  labour  has  been 
wanting.  [Pbofit;  MunTFAcrvRE ;  Tbadbs* 
Union  ;  Wages.] 

Kabonr  Sents.  In  the  rudest  states  of 
society,  as  in  the  most  civilised,  the  wealthier 
and  the  more  influential  classes  are  sustained 
by  the  possession  of  land,  a  portion  of  the  pro- 
duce of  which  they  secure  to  themselves  by 
the  fuct  of  appropriation,  and  by  allowing 
the  privilege  of  labour  upon  the  sui^ace  to  the 
cultivator  of  the  soiL  When  capital  is  scanty 
and  the  union  of  society  feeble,  the  lord  of  the 
•oil  has  been  accustomed,  in  all  those  parts  of 
the  world  in  which  agricultural  pursuits  pre- 
Tail,  to  grant  portions  of  the  land  which  he 
possesses,  to  be  held  either  on  permanent  or 
precarious  tenure  by  his  dependants,  on 
the  condition  that  they  contribute  a  portion 
of  their  labour  to  cultivating  that  which 
he  retains.  Such  was  the  tenure  of  villen- 
age  in  England,  during  the  prevalence  of 
the  feudal  system,  a  tenure  gradually  extin- 
l^uished,  or  rather  substituted  by  copyholds, 
in  consequence  of  the  gradual  exchange  of 
pnedial  services  for  fixed  money  payments. 
[Manor.]  Such  was  till  latdy  the  serf  system 
in  Russia ;  such  is  practically  the  ryot  system 
in  many  parts  of  British  India. 

Labour  rents  were  in  their  first  institution  a 
necessary  process  for  the  maintenance  of  an 
upper  or  governing  class.  In  England  it  is  not 
too  much  to  say  that  in  very  early  times  labour 
rents,  or  pecuniary  compensations  in  the  place 
of  such  rents,  formed  the  chief  revenues  of 
the  feudal  barons.  But  it  will  be  obvious 
that  they  are  never  satisfactory.  The  labour 
which  is  compulsory  can   never  be  heartily 

S'ven,  and  will  always  be  wasteful  and  dear, 
ence  a  reform  in  such  a  tenure  is  inevitable, 
when  a  community  makes  any  notable  ad- 
vance in  civilisation  and  wealth.  There  can  be 
little  doubt  that  one  of  the  chief  causes  which 
contributed  to  the  great  political  influence  of 
this  country  in  the  middle  ages,  is  to  be  found  in 
the  fact  of  its  having  been 'early  able  to  com- 
mute labour  rents  for  fixed  money  payments, 
and  so  to  secure  a  free  and  improving  body  of 
yeomen. 

&«boiireni«  Statutes  of.  Towards  the 
close  of  the  first  half  of  the  fourteenth  century, 
a  plague  of  novel  and  excessive  virulence  sprang 
up  in  the  farthest  recesses  of  Eastern  Asia.  It 
appears  to  have  travelled  very  slowly  towards 
Europe ;  for  if  the  chronological  statements  of 
the  age  can  be  depended  on,  it  took  nearly  ten 
yrars  for  this  visitation  to  pam  from  China  to 
Western  Europe.  When  it  did  reach  Europe, 
its  ravages  were  fearful.  After  every  allow- 
ance being  made  for  exaggeration,  it  seems 
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difficult  to  doubt  that  it  destroyed  nearly  half 
the  inhabitants.  Called  at  first  the  Black 
Death,  it  has  survived  as  an  endemic  to  our 
own  times  under  the  name  of  the  Turkey, 
Levant,  or  Egyptian  plague.  It  forms  the 
backp;round  to  Boccaccio's  Decameron,  and  it 
is  said  that,  like  that  of  the  Athenian  plague, 
its  incidence  was  accompanied  by  an  excessive 
licentiousness  and  depravity  of  manners.  The 
last  notable  visit  of  this  pestilence  to  this 
country  occurred  in  the  great  plague  of  London. 
Its  ravages,  though  not  confined  to  the  lower 
orders,  were  nevertheless  most  destructive 
among  the  poor ;  and  this  for  the  very  obvious 
reason,  that  sanitary  conditions  were  wholly 
unknown  to  our  forefiathers,  and  that  the  qua- 
rantine regulations  of  the  time,  under  a  show 
of  precaution,  in  reality  secured  hotbeds  for 
the  preservation  and  spread  of  infection. 

It  has  been  observeo,  that  there  is  reason  to 
believe  the  statement  that  half  the  working 
population  was  destroyed.  The  immediate 
efiect  of  the  plaffue  was  that  the  rate  of  wages 
was,  on  the  whole,  doubled  in  consequence  of 
the  scarcity  of  hands.  For  instance,  while  the 
rate  of  thrMhing  wheat  had  stood  on  an  average 
at  5d.  the  quarter,  it  instantly  rose  to  \0d.  or 
\8,,  and  similarlv  with  other  piecework.  Day- 
work  also,  and  all  materials,  the  value  of  which 
depends  largely  upon  the  labour  expended  in 
producing  Uiem,  as  iron  and  cloth,  rose  in 
proportionate  rates :  the  profit  on  agricultural 
operations,  a  considerable  portion  of  the  land- 
holder's estate  being  at  that  time  cultivated  for 
him  by  a  bailifi^  fell  to  a  minimum,  and  the 
owners  of  land  were  threatened  with  a  very 
large  deduction  from  their  customary  incomes. 
ThA  time  also,  that  of  the  wars  between  Eng- 
land and  France,  was  one  of  heavy  taxation  on 
personalpropertv,  and  of  continual  military  ser- 
vice. Hence  the  aid  of  parliament  was  in- 
voked, in  order  to  fix  the  rate  of  wages ;  and 
the  first  statute  regulating  the  price  of  labour 
was  enacted  in  1360.  The  statute  fixing  the 
rate  of  wages  was  accompanied  by  others  Smit- 
ing the  price  of  the  necessaries  of  life.  Both 
enactments  were  absurd,  but  the  latter  in  a 
much  higher  degree  than  the  former.  From 
thb  time  forwa^rd,  the  legislature  has  at- 
tempted to  regulate,  in  various  ways,  the 
prices  of  labour ;  in  earlier  times  by  fixing  the 
rate  in  parliament,  in  later  by  ordaining  that 
the  justices  of  peace  in  the  several  counties 
shoidd  meet  and  determine  wages  for  each 
current  year.  Coordinate  with  these  limita- 
tions were  those  which  provided  against  the 
combinations  of  labourers,  with  a  view  to  in- 
crease the  rate  of  wages..  AH  these  laws  were 
finally  repealed  in  1826,  but  they  have  left  a 
heritage  in  the  reactionary  remedy  of  trades' 
unions. 

XAbrmdor  Felspar.  Labradorite.  Atmp 
riety  of  Felspar  originally  brought  from  ths 
coast  of  Labrador.  When  viewed  in  certain 
directions  it  exhibits  a  beautiful  play  of  colours : 
and  the  mutable  opalescent  tints  of  blue,  red, 
grr^^n  and  yellow,  which  are  reflected  frt>m  the 
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mirface,  vary  according  to  the  position  in 
which  the  Btone  is  viewed,  so  that  the  same 
spot  exhibits  Tarious  tints  if  held  in  different 
positions,  violet  and  red  being  the  most  rare. 
ft  takes  a  fine  polish,  and  when  cut  into  thin 
•labs  it  is  employed  in  jewellexy  and  for  other 
oraamentail  purposes. 

lAbraz.  A  genus  of  Pereoid  fishes,  dis- 
membered by  Cuvier  from  the  Linnean  "Ptrca 
on  account  of  certain  modifications  of  the  gill- 
covers  and  tongue ;  the  differences  being  mat 
the  opercula  of  the  Lahrax  terminates  in  two 
spines,  and  the  tongue,  instead  of  being  smooth, 
is  ronghened  with  many  minute  teeth. 

&abrldans,  &«1»iid0D,  or  lAbroides. 
The  Bream  tribe.  A  family  of  Acanthopte- 
TTgii,  having  the  genus  Labrva  a«  the  type. 
The  fishes  of  this  family  may  be  recognisca  by 
their  oblong  scaly  body ;  a  single  dorsal  fin, 
supported  in  front  by  spines,  each  of  which  is 
generally  furnished  with  membranous  append- 
ages. The  jaws  are  covered  with  fleshy  lips,  and 
the  pharyngeal  bones  are  armed  wiUi  nume- 
rous and  strong  teeth,  disposed  like  a  pave- 
ment.    [Brbam.] 

Ibalyram  (Lat.).  In  Entomolo^,  the  usu- 
ally morable  part  which,  terminating  the  face 
anteriorly,  covers  the  mouth  firom  above,  and 
represents  the  upper  lip.     [Labhtm.] 

ZAbms  (Lat.).  A  genus  of  spiny-finned 
fishes  in  the  system  of  Cuvier,  with  well  deve- 
loped double  fleshy  lips.  The  fishes  of  this 
genus  are  termed  bream;  and  are  further 
characterised  by  their  conical  maxillary  teeth, 
of  which  the  middle  and  anterior  are  the 
longest^  and  by  their  cylindrical  and  obtuse 
pharyngeal  teeth,  which  are  arranged  like  a 
pavement — the  upper  ones  on  two  large  plates, 
the  lower  ones  on  a  single  one,  which  corre- 
spond with  the  two  others. 

Aabimiiima  The  common  name  of  an  orna- 
mental early-fiowering  tree  of  the  Leguminous 
order,  the  Ct/tisu8  Laburnum  of  botanists. 
Every  part  of  this  common  ornamental  tree  is 
poisonous,  especially  the  bark  and  seeds.  A 
curions  case  of  poisoning  by  it  is  reported  by 
Dr.  Christison  in  the  Edinburgh  Medical  Jour- 
nal for  October  1843,  and  Dr.  Taylor  (On 
PoUons)  has  cited  several  others.  The  sjrmp- 
toms  are  vomiting,  purging,  and  prostration. 
The  term  OyUsin  has  been  applied  to  the 
poisonous  principle. 

Jtebyrlntli  (Gr.  Kafi^pivBoi).  Literally,  a 
place,  usually  subterraneous,  full  of  inextnca- 
ble  windings.  Ancient  mythology  and  history 
give  an  account  of  four  celebrated  labyrinths ; 
the  Cretan,  Egyptian,  Lemnian,  and  Etruscan. 
The  first,  wholly  mythical,  is  said  to  have  been 
built  by  Dsedalus  at  the  instigation  of  Minos, 
to  secure  the  Minotaur.  The  second,  said  to 
have  been  constructed  by  Psammetichus,  king 
of  Egypt,  was  built  on  the  isle  of  Meroe,  and 
was  a  vast  edifice,  composed  of  twelve  palaces, 
all  contained  within  the  compass  of  one  wall, 
and  communicating  with  each  other.  It  had 
only  one  entrance ;  bnt  the  innumerable  tnm- 
jiiffs  and  windings  of  the  terraces  and  rooms  of 
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which  it  consisted,  rendered  it,  it  is  said,  ii 
possible  for  those  vrho  had  once  entered  within 
its  walls  to  got  out  without  a  guide.  It  is  sap- 
posed  to  have  been  designed  either  as  a  burial- 
place  for  the  Egyptian  kings,  or  for  the  pre- 
servation of  the  sacred  crocodiles,  the  cnief 
objects  of  Egyptian  idolatry.  It  was  partly 
demolished  between  the  reigns  of  Augustus  and 
Titus ;  but  even  at  the  period  of  Pliny's  visit, 
its  ruins  were  magnificent  (Pliny,  lib.  xxxv.) 
Pococke's  History  of  the  East,  yoL  i.  p.  61  &c, 
and  Perry's  View  of  the  Levant^  p.  381,  contain 
a  plan  and  description  of  the  modem  state  of 
this  labyrinth.  There  is  no  evidence  of  any 
such  bmlding  in  Crete;  the  existence  of  in- 
tricate caverns  may  possibly  account  for  the 
myth.  The  labyrinth  of  Porsenna,  as  described 
by  Vano,  is  clearly  fictitious. 

Labtbinth.  a  term  applied  by  anatomists 
to  certain  internal  parts  of  the  ear,  from  the 
intricacy  of  their  winding  passages.     [Eab.] 

Labybinth.  In  Metidlurgy,  a  series  of 
troughs  attached  to  a  stamping  mill,  through 
which  a  current  of  water  passes  for  the  pur- 
pose of  washing  away  the  suspended  pulverised 
ore,  and  subsequently  depositing  it  at  different 
distances,  depending  upon  its  state  of  commi- 
nution. 

Ibabyrintliodonts  (Gr.  Xafi^iyBot,  and 
iZo^s,  tooth).  An  order  of  fossil  reptiles,  in 
which  the  head  was  defended,  as  in  the  GanO' 
cephala^  by  a  continuous  casque  of  externally 
sculptured  and  unusually  hard  and  polished 
osseous  plates,  including  the  supplementary 
postorbital  and  enpratemporal  bones,  but  leaving 
&  foramen  parietale,  TVo  occipital  condyles ; 
vomer  divided  and  dentigerous ;  two  nostrils ; 
vertebral  bodies,  as  well  as  arches,  ossified, 
biconcave;  pleurapophyses  of  the  trunk,  long 
and  bent ;  teeth  rendered  confiex  by  undulation 
and  side  branches  of  the  converging  folds  of 
cementy  whence  the  name  of  the  order.  This 
group,  which  is  found  in  the  carboniferous 
strata  (Baphetes),  is  otherwise  restricted  to  the 
carboniferous  period.  The  genera  BapheteSy 
Labyrinthodon^  Bhombopholie,  Afastodonsaurue, 
JVemaiosauruSf  Metopiae^  Camtoeaurus^  Zygo- 
eaurus,  Odontosaurue,  and  Acstorrhytias,  be- 
long to  this  order. 

Xao  (Lat. ;  Gr.  yAkat,  ydkoKros,  milk).  A 
resinous  substance  which  in  India  flows  from 
certain  trees,  in  the  form  of  lucid  tears,  in 
consequence  of  punctures  made  upon  their 
branches  by  a  small  insect,  the  Coccus  Jicus.  The 
Ficus  indica,  and  F.  reliyioea,  Butea  frondoaa, 
Zizyphue  Jujuba,  and  according  to  Dr.  Hooker 
a  species  of  CeltiSj  are  amongst  those  which 
produce  it.  Dr.  Hooker  adds:  'The  elabora- 
tion of  this  dye,  whether  by  the  same  species  of 
insect  or  by  many,  fix>m  plants  so  widely  dif- 
ferent in  habit  and  character,  is  a  very  curiooB 
fact,  since  none  have  red  juice.* 

The  commercial  varieties  of  Lac  are :  stick  lae, 
which  is  the  substance  in  its  natural  state,  inves- 
ting the  small  twigs  of  the  tree ;  seed  lac,  which 
is  the  same,  broken  off  from  the  twigs,  and  wfai^ 
when  melted  and  formed  into  thin  caket  con* 
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ititates  shell  he.  These  yarietiee  of  Imc  have 
been  examined  by  Mr.  Hatchett  (Pkil.  Trans. 
1804),  with  the  follpwing  results: — 


Beain    . 

Oolonring  matter. 
Wax 
Olnten . 

Foreign  bodies     . 
Lot! 

SUekLM 

8Md  Lm 

ShaULM 

68-0 
10-0 
6-0 
6-5 
6-5 
4-0 

88-5 
2-6 
4-6 
2-0 

2-6 

90-9 
0-5 
4*0 
3-8 

1-8 

100-0 

1000 

100-0 

The  great  consumption  of  hic  is  in  the  manu- 
&cture  of  dye  stufb,  sealing  wax,  and  of  certain 
Tarnishes  and  lacquers. 

Lac.  In  Commerce,  a  word  used  in  the 
East  Indies,  to  denote  the  sum  of  100,000 
rupees,  or  12,000/.  sterling.  One  hundred  lacs, 
or  10,000,000  rupees,  make  a  crore. 

3bao  Bye«  Xiao  XAke.  These  are  two 
preparations  of  lac  imported  in  small  cubic 
cakes  from  the  East  Indies,  and  extensiyely 
used  in  the  production  of  scarlet  dye.  They 
are  said  to  be  prepared  by  digesting  seed  lac 
in  an  alkaline  solution,  which  produces  a  deep 
pink  liquid,  the  colouring  matter  of  which  is 
thrown  down  in  combination  with  alumina  by 
the  addition  of  a  solution  of  alum.  The 
colouring  matter  of  these  dyes  much  resembles 
that  of  cochineal,  for  which  it  is  largely  substi- 
tuted. In  dyeing  scarlets  the  liquid  used  for 
dissolving  the  colour  is  a  solution  of  tin  in 
hydrochloric  acid,  and  tartar  and  sumach  are 
used  as  mordants. 

XaooIo  Aoid.  A  peculiar  acid  said  by  Dr. 
John  to  exist  in  some  varieties  of  seed  lac. 
It  is  yellow,  crystallisable ;  and  forms  soluble 
salts  with  potassa,  soda,  and  lime,  and  insoluble 
salts  with  the  oxides  of  mercury  and  lead.  It 
occasions  no  precipitate  in  solution  of  baryta  or 
of  oxide  of  silver. 

Aaooine.  A  substance  discovered  in  shell 
lac  by  Unverdorben.  It  remains  after  all  the 
soluble  matters  in  water,  alcohol,  and  ether 
have  been  extracted.  It  is  brittle,  yellow, 
translucent ;  and  soluble  in  caustic  potash,  and 
in  sulphuric  acid. 

Xaoo  (ItaL  laccio,  Lat  la(^ueus,  a  lace  or 
noose).  An  ornamental  fabric  of  linen  or 
cotton  thread,  formerly  made  by  hand  (when 
it  was  called  pillow  or  hone  lace),  but  of  late 
years  produced  by  machinery,  and  generally 
termed  bobbin-net.  *  This  manufocture,  says  Dr. 
Ure, '  may  be  said  to  surpass  every  other  branch 
of  human  industry  in  the  complex  ingenuity  of 
its  machinery ;  one  of  Fisher's  spotting  frames 
being  as  much  beyond  the  most  curious  chrono- 
meter in  the  multiplicity  of  mechanical  device, 
as  that  is  beyond  a  conunon  roasting  jack.' 

The  costly  and  complicated  macnines  by 
means  of  whid^  bobbin-net  is  produced  are 
termed  lace  frames.  A  rack  of  lace  is  a  cer- 
tain number  of  meshes  counted  perpendicu- 
lacW,  and  contains  240  meshes  or  holes ;  and 
men.  has  already  been  the  improvement  in  this 
manufacture,  that  the  cost  of  labour  in  making 
a  racik,  which  was  twenty  yeazs  ago  Zs.  6<2.,  is 
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now  reduced  to  Id.  Formerly  the  wholesale 
price  of  a  24-rack  piece,  five  quarters  broad, 
was  17/.  sterling ;  the  same  is  now  sold  for  7s. 
In  the  Commercial  Dictionary  will  be  found  full 
statistical  details  of  the  value  of  the  lace  manu- 
facture in  Uus  country,  together  with  a  learned 
and  curious  account  of  the  origin  and  history  of 
the  fabric. 

[Laostta.] 
[OuviBAia>BA.] 
(Lat).  A  long  woollen  military 
cloak,  worn  at  first  only  by  the  Roman  soldiers, 
but  which  increased  so  much  in  fashion  that 
at  the  period  of  the  triumvirate  it  became  a 
favourite  piece  of  dress  with  all  the  higher 
classes  of  Koman  citizens,  both  civil  and  military, 
and  remained  so  till  the  times  of  the  emperors 
Valentinian  and  Theodosius,  when  the  senators 
were  prohibited  from  wearing  them  in  the  city. 
Martial  speaks  of  lacemse  which  cost  10,000 
sesterces  (80/.). 

ZAoerta(Lat.).  The  Zt>ar(/;  a  constellation 
of  the  northern  hemisphere,  near  Cepheus  and 
Cassiopeia,  formed  by  Hevelius. 

Ibaoerttdee  (Lat  lacerta,  a  lizard).  A 
group  of  the  order  Sauria,  funning  the  second 
^mily  in  the  Cuvierian  system,  in  which  the 
characters  are  given  as  follows :  Tongue  long, 
slender,  extensible,  and  bifurcate  at  the  extre- 
mity, as  in  the  serpent  tribe;  ear-drum  mem- 
branous, on  a  level  with  the  surface  of  the  head 
or  very  slightly  sunk ;  eyelids  consisting  of  a 
production  of  the  skin,  with  a  longitudinal  slit, 
closed  by  a  sphincter,  and  a  rudimental  nicti- 
tating or  third  eyelid;  body  elongated;  feet 
with  five  toes  each ;  digits  separate  and  unequal, 
particularly  the  hind  ones,  aU  armed  with  nails ; 
scales  on  the  belly  and  round  the  tail  arranged 
in  transverse  and  parallel  bands.  Cuvier  sub- 
divides the  Lacertida  into  the  two  great  genera 
Monitor  and  Lacerta^  each  of  which  have  been 
again  subdivided. 

XAObenalia  (afler^  De  la  Chenal).  A 
genus  of  Liliacea  from  the  Cape  of  Good  Hope, 
consisting  of  bulbous  plants,  with  spotted  orchis- 
like leaves,  and  spikes  of  pendulous  tubular 
flowers,  often  yellow.  They  are  ornamental 
spring  flowers  for  the  greenhouse,  but  have 
no  useftil  properties. 

Ibaotaes  (Fr.  lache,  negligent).  In  Law, 
slackness  or  negligence.  A  term  used  to  sig- 
nify that  degree  of  negligence  which  throws  on 
the  party  committing  it  the  evil  consequences 
resulting  to  him  from  it. 

Irtiolieito.    [Fates.] 

Xiaoiiiff.  In  Sea  language,  the  rope  used 
to  fasten  a  sail  to  its  yard  or  gaff;  also  the 

giece  of  timber  intervening  between  the  figure- 
ead  of  a  ship  and  the  knee  of  the  head. 

XAeinlate  (Lat.  lacinia,  a  fringe).  In 
Botany,  having  the  margin  slashed  into  fringe- 
like segments. 

Aaotmala.  In  Botany,  a  term  given  to  the 
abruptly  inflexed  acumen  of  each  of  the  petals 
of  an  umbelliferous  flower. 

&aolstemaoeeB  (Lacistema,  one  of  the  ge- 
nera).  A  natural  order  of  hypogynous  Exogens. 
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belonging  to  the  Yiolal  alliance,  and  diatin- 
gnisheiil  bj  the  amentaceona,  acsaly,  apetalonip 
polygamouB  flowers,  and  anilatex«l  atamena. 
The  order  comprises  a  few  shmba,  found  in  the 
wooda  of  equinoctial  America. 

XrfMonioiiiii.  A  dry  sudorific  bath  in  a 
chamber  heated  with  warm  air  bj  means  of  a 
stove.  It  was  so  called  by  the  Romana  as 
having  been  first  introduced  in  Laconia. 

3bao€Mitom«  A  short  and  pointed  saying; 
so  termed  from  the  celebrity  which  the  Lacedss- 
monians  enjoyed  for  their  brief  and  sententious 
mode  of  expressing  themselves.  There  is  an 
essay  by  Puteanus,  De  Laconismo. 

XAeqver.  A  varnish,  consisting  of  a  solu- 
tion of  shell  lac  in  alcohol,  coloured  by  gam- 
boge, saffiron,  annotto,  or  other  yellow,  orange, 
or  red  colouring  matters.  Lacquers  are  chiefly 
used  for  varnishing  brass  and  some  other 
metals,  in  order  to  give  them  a  golden  colour 
and  preserve  their  lustre.  The  term  lacquer 
IB  also  applied  to  a  mixture  of  Swedish  pitch 
and  coal  tar,  with  which  the  inside  of  certain 
shells  for  rifled  guns  is  coated,  i  n  order  to  prevent 
excessive  friction  between  their  interior  surface 
and  the  bursting  charge  of  powder  during  flight 

JimerjinBl  (Lat  lacryma,  a  tear).  Re- 
lating to  tears ;  as  the  lacrymal  glands^  by 
which  they  are  secreted.  They  are  placed  in  a 
depression  of  the  frontal  bone,  above  the  ex- 
ternal angle  of  the  eye;  the  tears  pass  from 
them  to  the  eye  by  the  lacrymal  ducts,  which 
are  six  or  eight  in  number. 

XAcrymatory.  A  small  vessel  of  glass 
or  earthenware,  which  it  was  customary  at 
Roman  funerals  to  fill  with  the  tears  {lacryma) 
of  the  mourners,  and  deposit  them  with  the 
ashea  of  the  deceased  in  the  sepulchre. 

&a€teals  (Lat  lac,  milk).  The  absorbents 
of  the  mesentery,  which  convey  the  milky  fluid 
called  chyle  from  the  small  intestines  to  the 
thoracic  ducts. 

Kaotlo  Acid.  The  acid  of  soui  milk.  It 
is  formed  in  a  variety  of  processes,  and  is  a 
frequent  product  of  the  acidification  of  vege- 
table substances.  It  is  best  obtained  by  £s- 
solving  8  parts  of  cane-sugar  in  50  of  water, 
to  which  one  part  of  casein  or  of  poor  cheese 
and  three  parts  of  chalk  are  added.  This  mix- 
ture kept  lor  two  or  three  weeks  at  a  tempera- 
ture of  80^  gradually  forms  crystals  of  lactate 
of  lime,  which  after  having  been  purified  by 
reciystallisation  may  be  decomposed  by  sul- 
phuric add.  The  residue  digested  in  idcohol 
leaves  sulphate  of  lime,  and  gives  an  alcoholic 
solution  of  lactic  acid. 

Pure  lactic  add  is  an  uncrystallisable  liquid 
of  a  sharp  acid  taste,  soluble  in  alcohol 
and  in  ether,  and  represented  by  the  formula 
Gfifif.  By  long  exposure  to  a  heat  of  265° 
it  becomes  lactic  anhydride,  dilactic  acid, 
C,H,qO«,  and  in  that  stiite  is  nearly  insoluble 
in  cold  water;  but  when  boiled  in  water,  it 
gradually  reverts  to  the  acid. 

Para-lactic  acid  and  isomer  of  lactic  acid  is 
contained  in  the  fluids  of  the  muscular  tissues, 
and  occasionally  in  some  of  the  excretions. 
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Z«etlde.  This,  the  true  lactic  anhydride, 
CjH^Oj,  is  produced  by  carefully  distilling  dry 
lactic  acid. 

Xiacttne,  amcto— .  Sugar  of  Milk,  This 
important  form  of  sugar  is  exclusively  of  animal 
origin,  and  is  contained  in  the  milk  of  the  mam- 
malia :  it  is  secreted  in  greatest  abundance  br 
the  herbivora,  but  also  by  the  carnivora,  thoug|h 
fed  upon  animal  substances  only.  It  is  largely 
prepared  in  Switzerland,  by  the  evaporation  of 
whey,  and  crystallises  upon  sticks  immersed  in 
the  concentrated  liquid ;  it  forms  mammiUated 
masses  composed  of  four-sided  prisms.  Sugar  of 
milk  is  white,  sweetish,  and  gritty  between  the 
teeth  ;  it  requires  about  six  parts  of  water  for 
solution,  and  is  insoluble  in  alcohol  and  in 
ether.  When  boiled  in  very  dilute  acids  it 
slowly  passes  into  glucose.  Under  the  influ- 
ence of  casein,  which  acts  as  a  ferment,  sugaif 
of  milk  undergoes  alcoholic  fermentation ;  but 
in  the  spontaneous  souring  of  milk,  lactic  acid 
is  formed.  Like  the  other  sugars,  lactose  is  a 
hydrate  of  carbon,  represented  by  C,H|,0,. 
The  homceopathists  use  sugar  of  milk  as  a 
vehicle  for  their  remedies,  objecting  to  com- 
mon sugar  on  account  of  the  traces  of  lime 
which  it  contains. 

XAetometer  (Lat.  lac,  and  metrom,  a  meO" 
sure).  A  term  applied  to  a  slass  tube  for  as- 
certaining the  proportion  whi(£  the  cream  bears 
to  the  milk  of  any  particular  cow,  or  of  the 
produce  of  a  whole  dairy.  The  tube  is  about 
half  an  inch  in  diameter,  and  a  foot  in  height, 
with  a  &;nuluated  scale  marked  on  the  outside. 
It  is  fllled  with  milk  when  newly  drawn  from 
the  cow,  and  as  it  cooLs  the  cream  rises  to  the 
surface,  and  the  proportion  which  it  bears  to 
the  milk  is  ascertained  bv  counting  the  degrees 
opposite  to  each.  Various  other  lactometers 
have  been  suggested,  but  none  of  them  satis- 
factory in  reference  to  the  easy  determination 
of  the  absolute  quantity  of  cream  (or  butter) 
contained  in  various  samples  of  milk. 

Ibaetone.  A  pungent  volatile  liquid  occur- 
ring among  the  products  of  the  destructive  dis- 
tillation of  lactic  acid. 

Ibaetaoa  (Lat.  from  lac,  milk).  To  this 
genus  of  the  Cichoraceous  group  of  Compositm 
belong  the  esculent  L,  saliva  and  themedidnal 
L.  virosa.  The  former,  which  is  the  G^arden 
Lettuce,  is  well  known  as  one  of  the  most 
agreeable  and  useful  of  salad  plants.  The 
narcotic  and  sedative  principles  which  exist  in 
lettuces  do  not  occur  except  to  an  inflnitesimal 
extent  in  the  succulent  young  leaves  that  form 
salad ;  but  when  the  flowering  stem  is  thrown 
up,  the  sap  becomes  milky  and  bitter,  and  its 
narcotic  properties  are  then  more  fUly  deve- 
loped. The  sedative  effects  of  lettuces  appear 
to  have  been  known  from  the  earliest  tunes. 
The  popular  opinion  respecting  the  properties 
of  these  plants  is  maintained  in  our  own  times 
by  the  doggrel — 

fbr  want  of  rat. 
Lettuce  and  cowsUp'Wine  probahtm  sd, 

Aaotaoarimn.  The  inspissated  milky  juice 
of  the  Lactuca  virota,  and  other  species  of  Let- 
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tnces.    It  posseeses  tAigfab  ano^Q  properties, 
ftnd  IB  sometimeB  used  as  a  rinbsatute  for  opium. 

&aotiiolo  Add.  A  peculiar  add,  dis- 
coTered  by  P&ff  in  the  juice  of  the  Laetuca 
virosa.  It  beiin  some  resemblance  to  oxalic 
acid ;  blit  differs  fiom  it  in  giving  a  green  pre- 
cipitate witli  the  protosalts  <^  iron,  and  a  brown 
precipitate  with  sulphate  of  copper. 
-  Xaetilolii.  A  bitter  crystalline  resin ;  the 
active  principle  of  the  wild  Lettuce. 

bMima  (Lat).  In  Botany,  a  term  applied 
in  describing  lichens,  to  denote  one  of  the  small 
hollows  or  pits  on  the  upper  surface  of  the 
thallus.  Also  a  name  given  occasionally  to 
the  internal  orsan,  commonly  called  an  air-cell, 
lying  in  the  midst  of  the  cellular  tissue  of  plants. 

XAOunar  (Lat.).  In  Aichiteeturo,  the  ceil- 
ing, or  the  underside  of  the  member  of  an 
t»aer.  Also  the  under  side  of  the  larmier  or 
the  corona  of  a  cornice.  The  under  side  also  of 
that  part  of  the  architrave  between  the  capitals 
of  the  columns.  The  ceiling  of  any  part  in  archi- 
tecture receives  the  name  of  lacunar  only  when 
it  consists  of  compartments  sunk,  or  hollowed, 
without  spaces,  or  bands  between  the  panels; 
if  it  be  with  bands,  it  is  called  a  laquear. 

XAoanose  (Lat.  lacunosus,  from  lacuna,  a 
■pit  or  cavity).  In  Zoology,  when  a  surface  has 
a  few  scattered,  irregular,  broadish,  but  shallow 
excavations. 

Ibaovstrine  Deposits.  By  this  name  the 
geologist  means  such  deposits  as  have  evidentlv 
been  formed  at  the  bottom  of  pools  of  fresh 
water.  The  deposits  of  lakes  differ  from  those 
of  rivers,  not  merely  in  the  fact  that  they  are  of 
finer  material  and  slower  accumulation,  but  that 
from  the  nature  of  the  case  there  is  a  greater 
amount  of  chemical  chanee  connected  with  them, 
owing  to  the  more  regmar  and  equable  condi- 
tion under  which  they  have  been  formed.  In 
large  lakes  there  is  generally  at  one  part  a  delta 
of  coarse  rolled  blocks  and  gravel  where  some 
river  enters,  but  the  floor  of  the  lake  is  elsewhere 
coated  with  fine  mud.  slowly  accumulating,  and 
not  unfrequently  the  floor  is  much  influenced  by 
organic  causes,  or  by  substances  separated  from 
chemical  solution  in  the  water ;  of  the  latter 
kind  are  deposits  of  salt,  gypsum,  and  other 
minerals  from  the  waters  of  salt  lakes.  Most 
of  the  well-known  lake  deposits  are  of  tertiary 
date,  but  some  older  deposits  of  limestone  near 
the  coal  measures  and  some  marls  may  also 
be  regarded  as  lacustrine.  It  not  unfre- 
quently happens  that  the  ancient  borders  of 
lakes,  known  only  by  lacustrine  deposits,  may 
be  traced  with  tolerable  certainty  in  mountain 
districts.  Marls  are  very  common  deposits  in 
lakes,  but  the  order  of  arrangement  of  the 
rocks  is  often  vay  irregulan  [Aqubous  Bocks 
and  Fbbskwatsb  Dbposits.] 

Aaeastrine  Babitattosft.  Under  this 
.name  are  described  ^mains  of  human  habita- 
tions of  extreme  antiquity,  constructed  by  for- 
mer inhabitants  of  Europe  on  certain  lakes  in 
Switzerland,  Ireland,  and  elsewhere,  and  only 
recently  brought  into  notica  by  archnologists 
and  geologiati. 
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The  habitations  in  question  formed  villages, 
constructed  entirely  on  piles  in  the  waters  of 
the  lakes,  and  communicating  with  the  shore 
by  causeways  or  bridges,  and  also  on  piles 
which  were  often  of  great  length.  They  were 
thus  entirely  safe  frt)m  land  attack.  In  most 
cases  they  have  been  destroyed  by  l:»umin^  and 
the  chaned  piles  are  the  best  indications  of 
the  position  of  the  villages.  In  the  water 
amongst  these  piles  has  been  found  a  rich 
variety  of  almost  eveiy  kind  of  material  used 
by  the  inhabitants.  Fishing  implements,  frag- 
ments of  boats,  and  various  articles  in  stone 
and  metal,  might  have  been  expected;  but 
there  are  also  remains  of  perishable  objects, 
such  as  doth,  and  even  of  loaves  of  bread  re- 
duced to  cinder. 

It  is  certain,  from  the  evidence  thus  afforded, 
that  there  existed  in  various  parts  of  Central 
and  Western  Europe  races  of  men  who  had  at- 
tained a  certain  degree  of  civilisation  at  a  date 
long  anterior  to  the  most  ancient  local  records. 
Who  these  were,  whence  they  were  derived, 
and  how  and  when  they  became  extinct,  are 
problems  yet  unsolved.  They  preceded  the 
existing  races,  but  succeeded  other  peoples  of 
whom  we  have  records  in  the  caves  of  England. 
France,  and  Belgium,  and  in  the  shell-heaps  or 
kitchen-middens  (Dan.  Igokken-modding)  of  the 
shores  of  Scandinavia  and  Scotland. 

Jbadannm  (Lat;  (rr.  XctSoyov  or  X'^Sorov). 
A  resin  which  exudes  from  the  Cistus  creticuSf 
a  shrub  which  grows,  as  its  name  implies,  in 
Crete.  In  the  time  of  Dioscorides  it  was  col- 
lected by  combing  the  beards  of  the  goats  which 
browse  on  the  plants. 

Xiadder  (A.-Sax.  hlsedre).  The  framing 
used  in  scaffolding  to  mount  from  one  stage 
to  another.  Ladders  are  usually  made  of  a 
tree  split  down  the  middle :  the  two  halves 
are  then  placed  about  one  foot  apart,  and  are 
kept  in  their  position  by  the  rounds  or  rings 
which  form  the  foothold ;  they  are  placed  about 
one  fix>t  from  centre  to  centre.  In  mines,  the 
sides  are  made  occasionally  of  wrought  timbers, 
but  sometimes  of  wrought  iron. 

-  Ljlddeb.  .  On  Shipboard,  a  set  of  wooden 
steps  affording  access  between  the  several  decks. 
There  are  several  in  a  large  ship,  distinguished 
in  name  by  their  purpose  or  by  the  part  of  the 
vessel  in  which  they  are  situated ;  that  leading 
down  from  the  quarter-deck  is  the  companion 
ladder;  accommodaiion  ladder  is  a  temporary 
flight  of  steps  placed  against  the  outside  plank- 
ing of  a  ship  to  ftimish  an  easy  entrance  from 
boats.  Laaiier-ways  are  the  square  openings 
cut  in  the  decks  for  the  insertion  of  the  ladders. 

&adiea'  Blattny.  A  size  of  slates,  16  inches 
long  by  8^  inches  wide;  222  such  slates  are 
needed  to  cover  one  square  of  roofing. 

X^adjr  (A.-Sax.  hlsfdige).  This  title  pro- 
perly belongs  to  the  daughters  of  all  peers 
above  the  rank  of  a  viscount ;  and  is  extended, 
by  courtesy,  to  the  wives  of  knights  of  every 
degree.  (For  the  origin  of  the  word,  see  Max 
ISSSltx,..  Lectures  on  Language^  second  series, 
p.  2M.) 


LABY-DAY 

In  the  Calendar,  the  25th  of 
Kazefa,  being  the  Anminciation  of  the  Virgin 
Maiy.  It  is  one  of  the  immoTable  feeti^^ 
of  the  chnrchy  baring  relation  to  Christmas,  or 
the  day  of  the  nativity  of  Christ,  which  it  pre- 
cedes by  nine  months. 

liaemodlpods  (Gr.  Xcufids,  throat*.  *ovs, 
fooi).  The  name  of  an  order  of  Cmstaceans, 
in  which  the  head  is  confluent  with  the 
first  segment  of  the  thorax,  and  supports  the 
fonr  anterior  feet  The  LteTnodipoas  are  the 
only  Malacostracans  with  sessile  eyes,  and  in 
which  the  posterior  extremity  of  the  body 
eEhibits  no  distinct  branchiae.  The  females 
cany  their  OTa  beneath  the  second  and  third 
segments  of  the  body  in  a  pouch  formed  of  ap- 
pvoximated  scales.    All  the  species  are  marine. 

XABstrjrffones  (Gr.  XaiarpvySytf),  In  the 
Homeric  Mythology,  certain  gigantic  beings, 
represented  as  keepers  of  sheep,  on  the  confines 
of  day  and  night,  and  ruled  by  a  king  named 
Antiphates.  (Odyssey  x.  83.)  [Cyclopes; 
Phjbacians.] 

Ibseworaoenito  Add.  Racemic  acid  is  a 
compound  of  two  acids  of  the  same  compo- 
sition, but  having  opposite  effects  on  a  ray  of 
polarised  light.  One  of  these  acids  twists  the 
ray  to  the  right,  and  is  hence  called  dextro- 
racemic  acid;  the  ordinary  tartaric  acid  of 
commerce  is  this  substance.  The  other  twists 
it  to  the  left,  and  is  therefore  termed  law- 
racemic  acid. 

ZABvotartarlo  Aold.  [Ljsyoracemic 
AciD.3 

Trfiyn.     [Flotsam.] 

XAireaarla  (Lat  lagena,  a  bottle).  The 
Bottle  or  Club-shaped  6K>urds  are  names  siyen 
to  varieties  of  L.  mtlgaris.  The  genus  belongs 
to  the  Cucurbitacea,  and  consists  of  annual  pu- 
bescent herbs,  with  heart-shaped  leaves,  white 
mon(Bcious  flowers,  and  flask-shaped  fruit,  which 
when  mature  become  woody  pepos.  They  are 
found  in  the  warm  parts  of  Asia  and  Africa. 

XAiretta  (Lagetto,  the  native  name).  The 
Lace-bark  tree  of  Jamaica  is  L.  lintcaria^  the 
inner  bark  of  which  consists  of  numerous  con- 
centric layers  of  fibres,  interlacing  in  all  direc- 
tions, and  thus  having  a  considerable  resem- 
blance to  luce.  The  l^irk  is  made  into  bonnets, 
collars,  and  other  articles  of  apparel,  and  was 
formerly  made  into  thongs  and  whips  for  flog- 
ging negroes. 

XAnrioff  of  the  Tld^s.  In  Terrestrial 
Physics,  a  phenomenon  of  the  tides,  consisting 
in  the  irregularity  of  the  lengths  of  the  suc- 
cessiye  tide-days  or  intervals  of  the  occurrence 
of  hiffh  water  at  any  particular  place,  and 
caused  by  the  combined  action  of  the  sun  and 
moon  on  the  ocean.  If  the  tides  were  caused 
by  the  moon's  attraction  only,  the  intervals 
between  two  successive  arrivals  at  the  same 
place  of  the  same  vertex  of  the  tide- wave  would 
be  the  limar  day,  that  is,  the  interval  between 
two  successive  arrivals  of  the  moon  at  the  same 
meridian.  In  like  manner,  if  the  tides  were 
caiued  br  the  sun's  attraction  only,  the  tide- 
iay  would  be  of  the  same  length  as  the  solar 
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'  day*  In  consequence  of  the  moon's  revolutiod 
'  about  the  eiurth  in  the  same  direction  as  tilt 
diurnal  rotation,  the  lunar  day  is  longer  than 
the  solar ;  and  the  actual  or  lunisolar  tide  being 
the  result  of  the  superposition  of  the  two  tides 
caused  by  the  sun  and  moon  respectively,  it 
follows  that  from  the  time  of  coincidence  of 
these  two  tides  the  actual  tide-day  (reckoned 
in  mean  solar  tone)  will  become  longer  and 
longer,  until  the  moon  has  completed  a  quarter 
of  a  revolution,  after  which  the  lunar  wave  will 
fall  back  on  the  next  following  solar  wave,  and 
the  tide-day  will  become  shorter  and  shorter 
during  the  next  quarter  of  the  moon's  revolution, 
and  the  coincidence  will  again  take  place  when 
a  semi-revolution  is  completed.  This  alternate 
acceleration  and  retardation  of  the  tidal  in* 
tervals  is  called  the  priming  and  lagging  of  the 
tides,  and  is  most  remarkable  about  the  time 
of  new  and  full  moon.     [Tidbs.] 

ZAgfliiffs.  The  planking  that  forms  the 
actual  surface  of  a  centre  of  an  arch,  and  which 
is  intended  to  receive  the  voussoirs.  The  term 
is  also  applied  to  the  covering  put  round  a 
cylinder  of  a  steam-boiler,  in  order  to  prevent 
the  radiation  and  the  consequent  waste  of 
heat ;  the  laggings  are  in  these  cases  of  wood, 
and  thev  enclose  a  layer  of  felt  or  other  non- 
conducting substance. 

]bagomys(Gr.  \ay^s,  a  hare ;  /ivsy  a  mause). 
The  generic  name  of  certain  Rodents,  called 
rat-hares,  now  peculiar  to  Siberia.  They  dif- 
fer from  the  hares  proper  in  havine  moderate- 
sized  ears,  legs  nearly  equal,  clavicles  nearly 
perfect,  and  no  tail.  The  fossil  bones  of  a 
species  of  Lagomys  have  been  discovered  in 
the  osseous  breccia  of  Corsica  and  in  England. 

XAgonite*  An  earthy  mineral  of  an  ochre- 
ous  yellow  colour,  found  as  an  incrustation  at 
the  lagoons  of  Tuscany. 

XAgoon  (Lat.  lacuna,  a  pit  or  hole).  The 
name  given  particularly  to  those  creeks  along 
the  coast  of  the  Adriatic,  which  are  formed 
by  water  running  up  in  the  land.  In  some 
places  they  are  deep ;  but  generally  they  are  00 
shallow  as  to  emit  noxious  exhalations.  They 
contain  many  islands ;  On  sixty  of  which  the  city 
of  Venice  is  built.  Towards  tiie  sea  these  islete 
are  secured  by  dams,  either  natural  or  artiflciaL 

ZAffopbtlialiiiia  (6hr.  Aa7c$t,  a  hare,  and 
6^0a\fi6s,  an  eye).  A  disease  in  which  the  eye 
cannot  be  dosedl  Sometimes  it  is  a  paralytic 
affection,  but  sometimes  it  depends  upon  en- 
largement of  the  eye;  it  is  also  occasionally 
connate.  The  term  has  reference  to  the  notion 
that  hares  sleep  with  their  eyes  open. 

XAfopns  (Gr.  Xayt&s,  a  hare ;  vovr,  afoot)* 
The  generic  name  of  those  birds  of  the  grouse 
tribe  which  have  a  round  or  square  tau,  and 
whose  toes  are  feathered  as  well  as  the  legs. 

XAgostoma  (Gr.  \tKy4»i,  and  vt6\uk,  /A# 
morUK).    The  harelip. 

&affOtlirlz  (Gr.  XoT^t;  0p({,  hair).  A 
genus  of  South  American  or  Flatyrrhine  mon^ 
keys,  characterised  by  their  round  head; '-a 
thumb  on  the  anterior  hand  (a  diaraeterMtl^ 
which  distinguishes  them  from  Atdeil^^^bilk''^ 
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tail  pATtlj  naked.   The  gnson,  or  silTer-haired 
monkey,  is  a  species  of  ttoB  genus. 

This    theorem 


enables  as  to  derelope  any  function  of  y  in  a 
series  aooording  to  x»  when  y  is  an  implicit 
ftinction  of  x  and  r  in  Tirtue  of  the  given 
nslation  y  » r + x  ^  (y ).    It  is  thus  expressed : 


^n-i  i^^      "-'  ^  '"*  J  1.2  .  ,  ,  n 
T'lig  theorem  was  subsequently  generalised 


by  Laplace  to  embrace  the  case  where 

y=/[r  +  «4>(y)]. 

To  obtain  Laplace's  theorem  it  is  merely 
necessary  to  replaoe,  in  Lagrange's,  s  by/(r). 
Lagrange  gave  his  theorem  in  the  Mhn.  de 
VAcad.  dea  Sciences  1768  ;  Laplace  gave  his  in 
the  Mkanique  CSUste. 

Kaffrimoso  (ItaL).  Li  Music,  a  direction 
to  the  performer,  when  appended  to  a  piece  of 
music,  denoting  that  it  is  to  be  performed  in  a 
weeping,  plaintive  manner. 

Kalrd.  A  Scottish  term,  applied,  as  Libb 
remarks,  to  *a  landed  gentleman  under  the 
degree  of  a  knight;'  it  is  regarded  by  many 
philologists  as  originally  equivalent  to  Lord. 
Anciently  the  title  of  latrd  was  given  only  to 
those  proprietors  who  held  immediately  of  the 
crown ;  and  this  distinction  is  still  preserved  in 
the  Iligblands.  The  designation  item,  corre- 
sponding to  laird  and  rendered  by  it,  is  given  to 
no  one  whose  property  is  not  worth  two  or  three 
hundred  per  annum,  while  it  may  be  withheld 
from  a  man  whose  rental  extends  to  as  many 
thousands ;  because  the  former  acknowledges  no 
superior  under  the  king,  while  the  latter  does. 

Xialtj  (Gr.  }ia6s,  peojpU).  The  great  body  of 
the  people,  as  opposea  to  those  who  are  set 
apart  for  the  celebration  of  i)i\ine  worship 
— ^the  clergy.  This  distinction  is  plainly  ob- 
served in  the  writers  of  the  third  century — 
Origen,  Cyprian,  and  TertuUian.  The  word 
Utitif  is  properly  a  general  name  for  the  people : 
in  the  writings  of  uie  Fathers  fixoniKol^  seadarSf 
iSiArcM,  private  men^  and  Xaticoi,  laymen^  are 
nsed  indififerently  to  express  this  class. 

lake.  Formerly  confined  to  a  compound 
of  alumina  with  the  red  colouring  matter  of 
certain  animal  and  vegetable  substances.  The 
term  lake  is  now  genericaUy  applied  to  all  com- 
pounds of  alumina  with  colouring  matters. 

XAke  SwelUnrs.  [Lacustrine  Habiia- 
noKs.] 

Zrftkes  (Lat.  lacus).  Sheets  of  water  occu- 
{mng  depressions  on  that  part  of  the  surface  of' 
the  earth  not  covered  by  the  waters  of  the 
ocean.  Lakes  differ  from  inland  seas  in  not 
oommunicatine  with  the  oeean  except  by  a 
river.    They  differ  from  pools  and  ponds  not 

0i4j  in  being  larger,  but  in  having  definite  I  title  uf  YeUow  Caps:  the  Bed  Caps,  another 
Innki  and  permanent  limita.  I  s.'Ct  iii  Tartary,  are  under  three  otoer  Lamas, 
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Lakes  occur  at  all  levels,  from  that  of  the 
Dead  Sea,  nearly  1,400  feet  below  the  ocean,  to 
that  of  Titicaca,  1,300  feet  above  it  Near  the 
former  is  the  Lake  of  Gennesareth,  700  feet 
above  the  Pead  Sea,  but  also  700  feet  below 
the  Mediterranean  level.  The  waters  of  this 
lake  are  generally  sweet,  cool,  and  refreshing, 
though  several  salt  springs  enter  it  at  various 
points.  The  bed  is  a  lower  platform  of  the 
Jordan  valley. 

Lakes  are  for  tlie  most  part  only  moderately 
deep,  but  there  are  important  exceptions.  They 
vary  iu  dimensions  from  the  small  lakes  of 
Scotland  or  England  to  Lake  Superior  with 
its  area  of  upwards  of  40,000  square  miles. 
Although  lakes  are  generally  fr«sh,  some  are 
loaded  with  saline  and  other  foreign  minerals 
to  the  extent  of  nearly  one-third  of  their  whole 
contents.  In  these  cases  the  prevailing  ma- 
terial is  not  common  salt,  but  chiefly  chloride  of 
magnesium.  Lakes  exist  in  all  countries,  and 
even  in  most  parts  of  them,  so  that  their  number 
is  almost  infinite;  but  the  principal  examples 
are  generally  in  groups  connected  with  the 
great  drainage  systems  of  the  countries  in  which 
they  occur.  The  principal  groups  of  lakes  in 
the  various  large  rracts  of  land  are  noticed 
under  the  names  of  the  different  countries  in 
which  they  are  found. 

The  origin  of  lake  basins  in  mountain  coun- 
tries has  recently  been  a  subject  of  discussion 
among  geologists.  On  the  one  hand,  they  have 
been  attributed  entirely  to  the  eroding  power 
of  water  and  ice,  but  chiefly  to  the  latter;  and 
on  the  other  hand,  to  clefts  and  fissures  pro- 
duced by  mechanical  violence  during  the  ele- 
vation of  the  mountain  chains. 

Zrftke  Xron-ore.  A  Bog  iron-ore,  foimd  in 
the  northern  parts  of  Finland  and  in  Sweden, 
in  the  neighbourhood  of  reed-banks  and  on  the 
slopes  of  uie  larger  and  deeper  lakes.  [Bbown 
Ibok-urb.] 

Kallatlon  (Lat  lallare,  to  sing  lullaby). 
The  imperfect  pronunciation  of  the  letter  r, 
which  is  made  to  sound  like  / ;  hence  also  the 
term  lambdacismus, 

XAina.  Among  the  Mongols,  a  title  given 
to  priests  in  general ;  among  the  Calmucks,  to 
the  higher  classes  of  priests  only.  The  Dalai- 
Lama  (i.  e.  Great  Lama)  is  honoured  by  various 
tribes  of  Tartaric  descent  as  the  representa- 
tive of  divinity,  or  rather  as  a  real  divinity 
dwelling  on  the  earth.  This  personage  resides 
at  Lassa  in  Thibet,  and  pilfl;rimages  are  made 
to  his  residence  by  the  inhabitants  of  many 
distant  regions  of  Tartary.  He  is  now  chiefly 
dependent^  in  a  political  sense,  on  the  Chinese 
empire.  When  the  actual  Dalai-Lama  dies,  his 
■pirit  is  supposed  to  seek  another  body  in  which 
to  be  bom  again ;  and  the  new  Dalai-Lama  can 
only  be  discovered  by  a  certain  favoured  class 
among  the  priests.  The  worshippers  of  the 
Dalai -Lama  also  pay  peculiar  reverence  to  two 
other  subordinate  Lamas  (Teeshoo  and  Tara- 
naut  Lama).    They  are  distinguished  by  the 
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styled  the  three  Shamonara,  See  Hue  and 
Gabet's  Travels  in  China  and  Thibet,  an  inte- 
resting bat  perhaps  not  altogether  trustworthy 
▼ork. 

&amaf  Mama,  or  CManuu  The  name  of 
a  species  of  the  camel  tribe  peculiar  to  South 
America.     [Auchbkia.] 

buaantiii.  The  name  given  by  French 
naturalists  to  the  manatee  or  sea-cow.   [Mana- 

TUS.] 

Aambdoidal  Suture.  The  union  ,of  the 
parietal  with  the  occipital  bones;  shaped  in 
man  something  like  the  Greek  letter  A  or 
lambda, 

lamella  (Lat.  dim.  of  lamina,  a  jplate  of 
metal).  In  litany,  the  foliaceous  erect  scales 
appended  to  the  corolla  of  many  plants,  as  in 
tUene ;  al^  the  gills  forming  the  hymenium  of 
an  agaric,  and  the  plate  or  thin  part  found  at 
the  end  of  many  styles. 

&amelllbraiiclalatea  (Lat  lamella,  and 
branchiae,  ffills).  An  order  of  Acephalous  Mol- 
luscs, comprehending  those  which  have  the 
gills  in  the  form  of  large  semicircular  layers 
disposed  symmetrically,  two  on  each  side. 

IbamelUoorns  (Lat.  lamella;  comu,  a 
horn).  The  sixth  and  last  section  of  Fenta- 
merous  Coleoptera  of  the  system  of  Latreille,  in 
which  the  antennae  are  inserted  into  a  deep  fos- 
sula  under  the  lateral  margin  of  the  head.  These 
antennae  are  always  short,  usually  consisting  of 
nine  or  ten  joints,  and  always  terminated  in  a 
club  usually  composed  of  the  three  last,  which 
are  lamellar;  sometimes  flabelliform,  or  disposed 
like  the  leaves  of  a  book,  opening  and  closing 
in  a  similar  way;  sometimes  concentrically 
contorted  and  fitting  into  each  other,  the  first 
or  inferior  then  being  semi-infundibuliform  and 
receiving  the  others ;  and  sometimes  arranged 
perpendicular  to  the  axis,  and  forming  a  sort  of 
comb. 

The  body  is  generally  ovoid  or  oval,  and 
thick.  The  exterior  side  of  the  two  anterior 
tibiae  is  dentated ;  and  the  joints  of  the  tarsi, 
with  the  exception  of  those  of  some  males,  are 
entire,  and  without  brush  or  pellet  beneath. 

The  anterior  extremity  of  the  head  most 
commonly  projects,  or  is  dilated  in  the  manner 
of  an  epistome.  The  mentum  is  usually  large, 
covers  the  labrum,  or  is  incorporated  with  it, 
and  bears  the  palpi.  The  mandibles  of  several 
are  membranous,  a  character  observed  in  no 
other  Coleopterous  insects.  The  males  fre- 
quently differ  from  the  females,  either  by  pro- 
minences on  the  thorax  or  head  in  the  form  of 
horns  or  tubercles,  or  by  the  largeness  of  their 
mandibles. 

This  family  is  very  numerous ;  and  is  one  of 
the  most  beautiful  of  the  order  for  size  of  body, 
and  the  variety  of  forms  exhibited  in  the  head 
and  thorax,  and  frequently  also  for  the  splendour 
of  the  metallic  colours  which  ornament  the 
species  feeding  on  living  vegetables.  The  other 
species,  however,  feeding  on  decomposed  vege- 
table matter,  are  usually  of  one  black  or  brown 
hue.  Some  of  the  Coprophagi,  however,  do  not 
yield  erenin  this  respect  to  the  former.    They 
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are  all  furnished  with  wings,  and  their  gait  Is 
heavy. 

The  body  of  the  larva  is  long^  almost  semi- 
cylindrical,  soft,  frequently  rugose,  whitisb, 
and  divided  into  twelve  annuli,  with  nz 
squamous  feet:  the  head  is  squamous,  and 
armed  with  stout  mandibles.  Each  side  of  the 
body  is  famished  with  nine  stigmata  or  breath- 
ing pores.  Its  posterior  extremity  is  thicker, 
rounded,  and  almost  always  doubled  under  it ; 
so  that  the  back  being  arcuated  or  convex,  the 
animal  cannot  extend  itself  in  a  straight  line, 
crawls  badly  on  a  level  surfeu^e^  and  fJls  back- 
wards or  on  its  side  every  instant 

Some  of  them  require  three  or  four  years  to 
become  pupae :  they  construct  in  their  place  of 
residence  an  ovoid  shell,  or  one  resembling  an 
elongated  ball,  composed  of  earth  or  the  remains 
of  substances  which  they  have  gnawed,  and  the 
particles  of  which  are  cemented  by  a  glutinous 
matter  produced  from  their  body.  ^Dieir  ali- 
ment consists  of  the  dung  of  various  animals, 
mould,  and  the  roots  of  vegetables  (freouently 
such  as  are  necessary  to  man),  of  whidi  thej 
sometimes  destroy  immense  quantities,  to  the 
great  loss  of  the  cultivator  of  tne  soiL 

TiamalHroatrala  (Lat  lamella,  and  ros- 
trum, a  beak),  A  tribe  of  swimming  birds, 
the  fourth  in  the  system  of  Cuvier,  compre- 
hending those  in  which  the  margin  of  the 
beak  is  furnished  with  numerous  lamellss 
or  dental  plates,  arranged  in  a  regular  series, 
as  in  the  swan,  goose,  and  duck.  The  birds 
comprised  in  this  family  pass  most  of  their  time 
in  tne  f^resh  waters,  oome  come  on  riiore  to 
graze;  others  feed  on  aquatic  plants,  insects, 
vermes,  or  small  fish,  and  reptiles,  which  their 
long  neck  enables  them  to  reach  or  seize  with 
facility.  Some  of  the  species  dive  in  quest  of 
their  prey,  and  can  remain  a  considerable  time 
under  water.  All  the  Lamellirosters  of  Cuvier 
were  comprised  in  the  great  genus  Anaa  of 
Linnaeus. 

a^amla  (Lat  and  Gr.).   An  ima^pnary  being, 
concerning  which  many  superstitious  notione 
were  prevalent  among  the  Greeks  and  Bomans; 
sometimes  represented  as  a  species  of  mon- 
strous animal,  sometimes  as  a  spectre  or  vam- 
pire.   The  Lamiae  of  Fliny  are  animals,  with 
the  face  and  head  of  a  woman  and  the  tail  of  a 
serpent,  inhabiting  the  deserts  of  Africa^    Ac- 
coi^ng  to  mythologists,  the  first  Lamia  was  a 
daughter  of  Neptune  or  Belus,  who  seizes  and 
devours  new-bom  infants  in  their  cradles.    In 
the  story  of  MachatesandFhilemon  (from  which 
Goethe  has  borrowed  his  ballad *of  the  Bride  of 
Corinth\  a  younff  man  is  represented  as  marry- 
ing a  Lamia,  or  £mpusa,  who  sucks  his  Uood 
at  night.    A  similar  tale  occurs  in  the  L{fe 
of  ApoUonius  of  T^ana  by  Fhiloetratus.    The 
Christian  superstition  of  incubi,  and  the  Orien- 
tal belief  in  vampires,  seem  to  bear  marks  of 
the  same  origin. 
Xiamlaeeee.    [Labiata] 
ftamldee.    The  subdivision  or  fiunily  of 
Lamina,  in  which  the  sidee  of  the  thorax  aza 
either  smooth  and   rounded,  or  tubezcalat% 
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ffOgoiBy  lor  spiay^  but  not  fiotaiBhed  with  moTiible 
tubercnles  or  spines. 

'  r&aiBlBM.  A.  tribe  bfLongicors- beetles, 
distrngnished,  accoiding.  to  Latteille,  by  their 
Terti<^  head  r  fiHfordt  pitlpi,  whose  terminal 
joint  is  more  or  less  /oYOui  and  ta^rs  td  a 
point ;  maTf]]ift  with  the  oiuter  lobe  slightlj 
nimowed  it  the  end;  antennse  firequently 
Sfttaceoias  and  -simple ;  and  thcMtax,  exdusive 
d  the'  lateral  sptees  oi^  tnbereulea,-  nearly 
«qtial  thronghottt  -  Sotne  species  are  apteroas, 
A  xnodifieation-whichitieoan  In  no  other  tribe  of 
Jjongiooorh  beetles.  'I  i 

]bamln0D  IMMTMaea  (Lat.  lamina,  a  plate 
^fmetalt  and  dotsttm,  Ike  book).  The  two 
parallel  ridges  which  in  the  elml^o  of  fishes 
coalesce  and  form 'the  neural  axis  and  the 
mdinents  of  the  chorda  doreatUi^Bxt  termed 
imtUnif  Uor^aUe.  The  lamina  vmtraie4  are 
downward  eztensioni^'of  the  same  lay^,  to  in* 
dude  the  viscera  aid  the  hntrient  ydk.  These 
letter,  when  thiBy  coalesce  below,  form  the  ex- 
ternal (seioiQs  or  tegumentary)  layer  of  the 
joUcsae. 

TrtiinliiaHfc  (Lat  lamina).  A  genus  of 
olive-spored  ^/^<s/the  type  of  the  order Zomt- 
MoriaoM;  tgome  of  the  spedes  are  of  imihense 
size,  sodi  as  L.  digitata  and  hulbosa^  which 
with  L.  saecharina  ai^  btonght  away  as  hygro- 
meters by  the  Tisitors  to  onr  sea-coasts;  &ey 
yield  an  enonnoos  supply  of  seaweeds  for  the 
preparation  of  m&iiure  or  kelp,  and  delight 
eUefly  in  the  colder  seas  of  the  Korth. 

XrtUBiaarttea.  A  term  applied  \ij  Brong- 
niart  to  a  species  of  fossil  fbcus  found  in  the 
secondary  strata  of  Air,  near  La  Bodhelle. 

Tiamlwin  (Lat.).  A  genus  of  LabiatiB  of 
which  several  species  occur  -irild  in  this  country, 
iad  are  commotily  called  Diead  Nettles.  They 
are  weeds  of  hedges  and  cultivated  land. 

TrtiniinTir  IKiy*  In  the  Calendar,  August 
1.  Dr.  Johnson  supposes  this  t^rm  to  be  a  oor- 
ruption  of  Lattermath,  which  signifies  a  second 
moving  of  grass.  Others  derive  it  from  a  cus- 
tom which  onoe  prevailed  in  some  parts  of  Eng- 
land, of  bringing  a  lamb  alive  on  this  day  into 
the  church  at  lUgh  mass.  Others  again  derive 
it  from  a  Saxon  term  signifying  Uaf-moM^  so 
named  as  a  feast  of  thanksgiving  for  the  first 
fruits  of  the  corn. 

&aiiip  (Gr.  Xa/A««b).  The  general  term  for 
the  contrivances  used  in  producing  artificial 
light  from  the  combustion  of  inflammable 
liquids.  The  peculiar  applicability  of  oil  to 
the  production  of  artificial  lights  which  could 
not  fiiil  to  be  discovered  at  a  veipr  early  period, 
rendered  the  use  of  lamps  universal  among 
the  nations  of  antiquity.  The  Egvptians,  He- 
brews, €Freeks,  and  IBiomans,  vi^l  with  each 
other  in  the  cotistruetion  of  these  instruments ; 
and  the  specimens  of  some  that  have  been 
transmitted  to  our  times  display  much  taste 
and  elegance  of  design.  It  would  seem,  how- 
ever, that  they  confined  themselves  to  external 
embellishment ;  for  it  is  only  within  the  last 
eentuiy  tiiat  any  material  improvement  was 
efibcted  in  construction. 
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•  The  ttol^t  simple  lamp  consists  of  a  vessel 
io(mtainin|f  oil,  and  having  a  depression  or  spout 
on  one  aidta^  holding  a  wick  capable  of  imbibing 
the  oil  by  capilli^  attraction.  The  oil  thus 
raised  thi^ugh  the  wick,  when  ignited,  is  so 
hettted  as  to  be  converted  into  vapour,  which 
vapour,  in  a  state  of  combustion,  constitutes 
the  flame  of  the  lamp.  To  render  air  accessible 
to  ev^  part  of  the  flame  so  as  to  insure  perfect 
combustion  of  the  oil,  is  an  essential  object  in 
modem  lamps ;  and  in  this  respect  the  texture, 
laaterials,  form  and  dimensions  of  the  wick,  are 
matters  of  much  importance.  If  the  wick  be 
too  large,  the  carbon  remains  unbumt  in  the 
interior  of  the  flame^  and  produces  smoke ;  and 
if  the  wick  be  too  small,  the  light  will  be  defi- 
cient. These  inconveniences  had  been  long 
observed,  and  many  attempts  made  to  remedy 
them;  but  it  was  not  till  the  year  1780,  when 
M.  Ajgand  invented  the  burner  which  bears 
his  name, -that  lamps  came  into  general  domestic 
use.  The  principle  on  which  the  superiority 
of  this  lamp  depends  is  the  admission  of  air 
into  the  centre  as  well  as  to  the  exterior  of 
the  fiame.  This  is  accomplished  by  the  use  of 
a  hollow  circular  wick,  capable  of  being  raised 
and  depressed  in  the  oil-tube,  by  rackwork,  so 
as  nicely  to  adjust  its  height  to  the  wants  of 
the  flame,'  while  at  the  same  time  a  copious 
supply  of  air  is  insured  by  the  application  of 
a  glass  cylinder  or  chimney,  upon  the  duo 
height  and  dimensions  of  which  much  of  the 
perfection  of  the  lamp  depends. 

Many  modifications  of  the  original  Argand 
lamp  have  been  invented,  but  the  tubular' wick 
and  chimney  are  in  almost  all  cases  preserved. 
The  leading  improvements  in  the  modem  Ar- 
gands  relate  principally  to  the  position  of  the 
oil  chamber,  which,  instead  of  being  above  or 
on  a  level  with  the  burner,  as  in  the  fountain 
and  sinumbral  lamps,  are  now  transposed  to' 
the  foot  or  stand  of  the  lamp,  from  '^ich  the 
wick  is  dulv  supplied  bv  the  pressure  of  a 
spring,  whi(m  is  occasionally  wound  up.  In  this 
way  the  inconvenience  of  the  shadow  of  the 
oil-holder  is  avoided.  By  the  use  of  high  and 
comparatively  narrow  chimneys,  the  draught  of 
air  IS  so  increased  as  to  admit  of  the  smokeless 
combustion  of  several  vegetable  and  coarse 
animal  oils.  By  similar  contrivances  lamps 
have  been  adapted  to  the  combustion  of  oil  of 
turpentine  (camphine),  paraffin  oils,  naphtha, 
ana  other  analogous  hydrocarbons;  but  the 
danger  arising  out  of  the  ready  infiammability 
and  volatility  of  such  oils,  and  their  almost 
invariable  tendepcnr  to  smoke  and  throw  off 
fiocks  of  carbon,  and  exhale  disagreeable  odours, 
are  circumstances  which  have  of  late  tended  to 
throw  them  into  discredit. 

In  the  diemical  laboratory,  and  in  certain 
artists*  workshops,  a  variety  of  lamps  are  re- 
sorted to  as  sources  of  heat :  in  these,  common 
alcc^ol,  methylated  spirit,  coal  eas,  and  some 
other  fuels,  are  economically  ana  conveniently 
consumed.    [Gas  Frrroros.] 

For  simplicity  of  construction  and  regulari^ 
of  action,  the  modtrtUor  lamp,  inventea  by  oL 
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Fhmchol  in  183d^  is  imdoobtedlj  the  best  In 
thiB  lamp  the  oil,  which  ie  contained  in  a  cylin- 
drical Teeeel  nsnallj  forming  the  foot  of  the 
lampv  !■  raised  to  the  apex  of  the  Argand  wick 
hj  means  of  a  piston  acted  npon  by  a  spiral 
Bteel  spring.  The  flow  of  oil  takes  place  through 
a  narxow  tube,  which  is  more  or  less  choked  by 
a  conical  wire  rising  and  filing  in  the  tnbe 
with  the  piston  itself.  When  the  piston  is  at 
the  highest  point  of  its  ranee,  and  when  conse- 
quently the  column  of  oil  to  be  raised  is  shortest 
and  the  ^ring  exerts  its  g^reatest  power,  ^e 
thicker  part  of  this  wire  produces  the  maximum 
obstruction  in  the  tnbe ;  but,  on  the  other  hand, 
when  the  piston  is  near  ^e  bottom  of  the 
cylinder  aiul  consequently  ^e  spring  has  be- 
come relaxed  and  iie  column  of  oil  is  higher, 
the  thin  part  of  the  wire  only  is  engaged  in  the 
tube,  which  consequently  offers  a  smaller  re- 
sistance to  the  flow  of  the  oil. 
Aampy  SaftotT*  [Safbtt  Lamp.] 
ftAmpadepliorla  (Ghr.  a  carrying  of 
torches),  A  torch  race,  celebrated  sereral  times 
a  year  at  Athens.  The  work  of  tmining  the 
runners  was  one  of  great  expense,  and  was 
classed  amonf  the  LmmoiBS.  In  this  race 
each  runner  had  to  carry  the  torch  unextin- 
guished orer  an  appointed  extent  of  ground,  and 
hnnd  it  on  to  another.  From  this,  Lucretius 
bus  derired  his  metaphor  for  human  life : 

Bt  quasi  cnxMrei  Tital  lampadn  trudant. 

There  are,  however,  difficulties  in  explaining 
the  details  of  this  race,  ivhich  can  only  be  ac- 
counted for  by  supposing  that  several  bands 
ran  at  the  same  time,  and  that  those  which 
carried  the  torch  unextinp^uished  to  the  end 
were  winners  above  those  in  which  any  one  of 
the  runners  suflfared  it  to  go  out.  (Smith's  Die- 
iionary  of  Grtek  and  Roman  Antiguiiies,  s.t.) 

Kampadtle.  A  variety  of  cupreous  man* 
ganese,  found  at  the  mines  of  Schlackenwald 
in  Bohemia,  and  named  after  Lampadius,  the 
Saxon  metalluzgist 

XAinpblaelL.  A  mixture  of  finely  divided 
and  very  dense  hydrocarbons.  It  is  the  soot 
obtained  by  the  imperfect  combustion  of  resin 
of  turpentine ;  this  is  burnt  in  chambers  hung 
with  old  sacking,  upon  which  the  smoke  col- 
lects, and  is  from  time  to  time  scraped  off. 
Lampblack  thus  prepared  is  always  more  or 
less  contaminated  with  oily  matters.  It  may 
be  purified  from  these  and  dried  by  calcina- 
tion in  covered  crucibles ;  but  for  painting  and 
the  manufacture  of  printing  ink,  which  are  its 
principal  uses,  the  presence  of  this  oil  is  not 
objectionable. 

rSATniB.] 
[jE^bomyzok.] 
(Gr.  Xofjiwvplst  a  glony-worm). 
A  family  of  soft-skinned  Serricom  beetles,  of 
the  tribe  LaxftbutJe,  characterised  by  an- 
tennae closdy  approximated  at  their  base; 
head  concealed  beneath  the  thorax,  or  produced 
in  the  form  of  a  snout ;  eyes  of  the  males  laige 
and  globular ;  mouth  small.  In  one  division 
the  abdomen  of  the  female  is  luminous ;  and 
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the  male,  which  is  destined  to  be  attracted  by 
this  luminosity,  has  his  head  almost  ehtirely' 
occupied  by  his  largely  developed  eves,  and  not'^ 
produced  in  the  form  of  a  snout.   The  luminous 
property  of  the  slow-worm  is  confined  to  the  two! 
or  three  terminal  segments  of  the  flattened' 
abdomen,  which  differ  in  colour  from  the  rest,' 
and  are  usually  yellowish  or  whitish;    thia 
character  is  peculiar  to  the  true  glow-wocms, 
and  announces  their  phosphorescence.  "  !rhe 
light  diffused  by  the  glow*worm  is  of  a  lambent, 
electric,  greenish  co&ur:  the  insect  can  vary 
or  suspend  its  luminosity  at  wilL    The. light-' 
emitting  segments  preserve  their  peculiar  pro- 
perty for  some  time  after  being  separated  from* 
the  rest  of  the  body,  and  manifest  it  even  in 
vacuo  or  when  immersed  in  gases  which  are 
not  supporters  of  combustion. 

In  a  second  division  of  Lampyrida  the  fe- 
males are  not  luminous,  but  are  provided  wiili 
wings ;  the  head  is  exposed,  and  is  mostly  pio^ 
duced  in  the  shape  of  a  snout;  the  thorai;  is. 
widened  posteriorly,  with  pointed  lateral  afigies.* 
The    elytra,   in    several,  expand   posteriozlj, 
where  they  are  sometimes  stronsly  dilated  or 
rounded,  especially  in  the  fenuues.     'to  this' 
group  belong  the  genera  Lycus,  JHctyoptera^ 
and  Omolmu, 

^ampyrtneB  (Gr.  Xa^i'wvplsY  A  Linpsean, 
genus  of  Coleopterous  inseeta,  wnich  constitutes 
the  type  of  the  present  tribe  of  the  soft-skinned 
or  italacodermous  Seiricoms  in  the  system  of 
Latreille.  This  tribe  is  characterised  by  the 
enlarged  termination  of  the  palpi,  or  at  leaat 
of  the  maxillary  palpi ;  by  their  soft,  straight, 
depressed,  or  but  slightly  convex  body;  ana  by 
the  thorax,  sometimes  semicircular,  at  others 
nearly  square  or  trapezoidal,  and  projecting' 
over  the  head  which  it  either  wholly  or  par- 
tially covers.  The  mandibles  are  usually  small, 
and  terminate  in  a  slender,  arcuated,  very  acute 
point,  which  is  generallv  entire.  The  penulti- 
mate joint  of  the  tarsi  is  always  bilobate,  and 
the  terminal  claws  have  neither  dentationa  nor. 
appendages. 

The  females  of  some  of  the  Lampyrine  tribe 
are  apterous,  or  have  but  very  short  elytra, 
and  are  luminous.  All  the  Lampyrines,  when 
seized,  press  their  feet  and  antenna  against' 
their  body,  and  remain  as  motionless  aa  if 
they  were  dead.     [Lamftbtdjb.] 

lAiiarktte.     A    carbo-sulphate    of  lead, 
found  at  Leadhills,  Lanarkshire. 

&uiate  (Lat  lanatus,  from  lana,  toooZ).    In 
Botanv  and  Zoolog]^,  when  a  part  is  covered, 
with  fine,  very  long,  flexible,  ana  rather  curling 
hair,  like  wool  , 

&uioMitert  cnianoellor  of  the  Butfbjr 
oil  The  officer  before  whom,  or  before  ^ whose 
deputy,  the  court  of  the  Duchy  Chamber  of  Lan-  ^ 
caster  is  held.  This  court  has  a  special  juris- ' 
diction  in  equity.  The  office  has  long  been  a 
sinecure,  and  is  not  uncommonly  appropriated 
to  a  member  of  the  cabinet.  The  Courts  are 
held  before  the  Vice-chancellor. 

SABiMuitexite.    A  native  hydrate  of  mag« 
nesia,  from  Lancaster  county  in  Pennsylvania. 
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(Lat  lancea,  6r.  A^ttc^).  A  weapon 
eoDfliftixig  of  a  long  shaft  with  a  sharp  iK>mt» 
much  used  by  the  i^ons  of  antiquity,  ana  also 
by  the  modems  before  the  invention  of  gun- 
powder. The  ancient  lancea  was  a  general 
term  for  missile  weapons  or  javelins :  the  pilum 
is  termed  lancea  in  Lucan : — 

Oqjns  tortamann  oommiait  lanoea  bellnm.— (lib.  viL) 

The  Macedonian  phalanx  and  the  Boman 
in&ntzy,  as  well  as  the  most  barbarous  nations, 
aU  considered  the  lance  as  one  of  the  most 
effective  weapons ;  and  even  at  the  present  day 
it  is  still  considered  of  great  value,  though  it  is 
now  borne  by  cavalry  only.  Almost  all  the 
armies  of  Europe  have  now  regiments  of 
lancerSf  so  called  from  the  lance  being  the 
chief  ofi^sive  weapon  with  which  they  are 
armed.  The  lances  in  use  among  the  Euro- 
pean cavalry  have  a  shaft  of  ash  or  beech  wood 
eight,  twelve,  or  in  some  cases  even  sixteen  feet 
long,  with  a  steel  point  eight  or  ten  inches  in 
length,  adorned  by  a  small  pennon.  [Cavalbt.] 

fk  the  middle  ages,  the  terms  mnn-at-arma 
and  lance  were  synonymous.  To  each  man-at- 
arms  was  allotted  a  certain  number  of  horses 
and  attendants,  such  warrior  with  his  followers 
being  then  classed  as  a  lance  foumie.  This 
establishment  varied  at  different  periods  from 
three  to  ten  horses.  (Hewitt's  Ancient  Armour 
and  Weapons  in  Europe.) 

&uioe  Corporal*  In  the  Army,  the  lowest 
grade  of  non-commissioned  officer.  He  is  dis- 
tinguished by  one  chevron  on  the  arm. 

&uioeolate  (Lat  lanceola,  dim.  of  lancea, 
a  lance).  In  Botany,  a  term  applied  to  objects 
which  are  narrowly  elliptical  and  tapering  to 
each  end,  as  the  leaves,  the  petals,  &c. 

Lancbolatk.  In  Zoology,  an  animal  or  a 
part  is  so  called  when  it  is  oblong  and  gra- 
dually tapering  towards  each  extremity. 

Auioers.    [Lancb;  Cavalbt.] 

&uid  ^Ger.).  In  its  widest  acceptation, 
this  word  IS  used  to  denote  the  solid  matter  of 
which  the  globe  is  composed,  in  contradistinc- 
tion to  the  liquid  matter  or  water;  but  in  its 
more  restricted  sienification  it  is  confined  to 
arable  ground.  The  latter  is  the  legal  meaning 
of  the  term ;  and  in  this  sense  it  is  used  in 
all  original  writs,  and  in  all  correct  and  formal 
pleadings. 

Laitd.  In  Political  Economy.  The  earliest 
and  most  important  questions  which  have 
occupied  the  attention  of  economists  are  those 
whicn  are  connected  with  the  appropriation, 
the  distribution,  and  the  cultivation  of  the  soiL 
While  some  kinds  of  labour  are  occupied  in 
the  developement  of  useful  qualities  from  raw 
materials^  others  with  the  transfer  of  commo- 
dities from  buyers  to  sellers,  and  others  in 
Ciomoting  and  securing  the  effectiveness  of 
hour  itself^  that  kind  of  labour  which  pro- 
vides first  the  raw  materials  of  human  existence, 
and  next  those  of  comfortable  existence,  occu- 
pies a  prominent  position  for  consideration.  All 
those  materials  of  food,  of  clothing,  of  shelter, 
of  convenience,  are  derived  from  labour  exor- 
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cised  on  land,  either  in  tilling  or  mining  the 
soiL  Now,  as  it  ia  dear  that  the  number  of 
persons  which  can  be  maintained  in  any 
country  is  primarily  to  be  referred  to  the  rate 
of  agricultural  production  fh>m  the  soil,  and 
that,  supposing  a  country  imports  no  food,  its 
population  can  be  no  more  than  the  agricul- 
turists in  the  first  place,  and  the  largest  number 
of  persons,  in  the  nex^  who  can  subsist  on 
whatever  remains  after  the  necessities  of  the 
agricultural  labourer  are  satisfied,  the  rate  of 
production  from  the  soil  is  the  gauge  of  the 
possible  increase  of  population,  ijid  although 
m  a  country  like  this,  which  has  contrived  to 
increase  its  population  largely  by  the  fact  that 
it  exchanges  a  portion  of  such  among  its  manu- 
factures as  it  produces  bevond  its  own  wants  for 
food  from  other  regions,  the  existing  population 
is  probably  much  greater  than  coma  be  main- 
tained from  the  agricultural  produce  of  the 
islands,  were  the  whole  space  as  fully  utilised 
as  possible ;  it  is  still,  for  obvious  reasons,  a 
mattex  of  great  importance  to  decide  (as  far  as 
may  be  practicable)  the  rate  of  production  from 
land,  and  the  causes,  if  any,  which  hinder  or  pre- 
vent a  larger  increase.  So  vital  was  this  question 
to  the  earner  economists,  that  the  physiocrats 
of  France  considered  it  the  first  duty  of  govern- 
ment to  develope  in  every  possible  way  the 
production  of  necessaries  and  utilities  from  the 
soil,  even  if  the  encouragement  ^ven  should 
interfere  with  or  check  manufacturmg  and  com- 
mercial energies;  and  so  strongly  was  Adam 
Smith's  mind  tinged  with  the  reasonings  of 
his  friends  Turgot  and  Du  Quesnay,  that  he 
endorsed  in  great  measure  the  opinions  which 
the  French  economists  originated.  The  view, 
no  doubt,  is  erroneous ;  but  as  the  standing 
point  of  Adam  Smith's  enquiry  was  the  pro- 

Sortion  subsisting  in  communities  between  pro- 
uctive  and  unproductive  consumers,  the  error 
was  natural,  and,  on  the  hypothesis  of  free 
exchange,  harmless. 

In  order  that  agricultural  produce  should  be 
derived  from  land  at  all,  security  of  tenure  is 
of  fundamental  necessity.  It  is  dear  that  as 
labour  exercised  on  the  cultivation  of  the  soil 
has  a  prospective  and  not  an  immediate  return, 
the  labour  will  not  be  exercised  at  all  unless 
the  fruits  of  labour  be  secured  to  the  agent  by 
which  the  labour  is  set  in  motion.  Hence 
where  there  is  no  government,  no  order,  and  no 
protection  to  person  and  property  from  theft  or 
rapine,  agriculture  ceases ;  and  where  protection 
is  acoor£d  uncertainly  or  capridously,  there, 
pari  passu,  the  energies  of  labour  are  diminished, 
and  the  developement  of  the  art  of  agriculture  is 
seriously  checked.  Similarly,  where  the  tenancy 
of  the  cultivator  is  precarious,  or  the  interference 
of  landlords  vexatious,  or  the  action  of  an  ad* 
ministration  is  unfair,  it  will  be  found  that 
agriculture  languishes,  or  that  out  of  its  many 
branches  of  industiy  those  only  are  prosecuted 
with  energy  in  which  the  capitalist  or  labourer 
is  able  to  secure  to  himself  the  undiminished 
profit  of  his  activity  and  intelligence.  Thus, 
for  instance,  it  is  quite  possible — ^in  conse- 
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qii<ince  of  uvjadiciont  conditions  in  a  lease,  or  of 
absence  of  secnrity  as  to  the  return  of  capital ; 
laid  out  in  improTements,  the  profit  of  which 
cannot  be  obtained  certainly  under  the  terms 
of  a  tenancy  at  will — that  the  selection  of  stock 
may  be  made  with  great  precision  and  care,  but 
that  the  produce  of  cereals  may  be  far  below 
that  which  might  be  obtained  by  the  concession 
of  more  liberal  terms  to  the  tenant.  In  short, 
the  very  same  element  of  uncertainty  which 
is  fiital,  when  absolute,  to  agricultural  energy 
altogether,  operates  in  its  degree  when  any  risk, 
due  either  to  unfairness  or  caprice,  is  incurred 
by  the  tenant.  No  one  who  has  ever  thoaght 
or  written  about  agricultural  economics  has 
failed  to  discern  that  the  highest  rate  of  agri« 
cultural  produce  is  inconsistent  with  a  precarious 
tenure,  and  that  it  can  be  secured  only  by  such 
a  lease  as  guarantees  the  tenant  the  fdl  benefit 
of  all  the  labour  and  capital  which  he  may 
find  it  expedient  to  introduce  upon  his  holding. 

Tenure  of  Land. — The  kind  of  tenure  pos- 
sessed by  the  occupier  of  the  soil  is  of  great 
significance  in  comparing  the  actual  and  pos- 
sible rate  of  production.  Ownership  in  fee,  | 
Uiat  is  possession  in  the  fullest  sense  and  with 
absolute  powers  of  disposition,  is  plainly  the 
kind  of  property  which  will  inyite  the  largest 
amount  of  capital  for  the  developement  of  na- 
tural resources  and  for  the  increase  of  annual 
produce.  '  The  magic  of  property,'  says  Arthur 
Young,  '  turns  sand  into  gold ; '  but  precarious 
possession,  or,  as  he  calls  it,  a  nine  years'  lease, 
'  will  turn  a  garden  to  a  wilderness.'  It  is  an 
economical  axiom,  that  unless  a  man  has  full 
power  of  disposition,  with  perpetuity  of  interest 
in  any  possession,  he  will  not  be  very  hearty  in 
improving  whut  bis  feelings  tell  him  is  a  mero 
precarious  and  temporary  estate.  This,  as  we 
know,  applies  to  building  houses,  to  planting 
and  diaining,  or  to  otherwise  beautifying 
property.  And  if  a  long  term  of  years,  far 
exceeding  the  possibility  of  any  individual's 
life,  is  not  a  sumcicut  stimulant  for  the  highest 
and  fullest  improremont  of  the  soil,  a  life  estate 
will  be  a  still  weaker  inducement  for  the  per- 
manent outlay  of  capital  And  as  by  far  the 
largest  part  of  tho  soil  of  this  country  is  held 
for  life,  it  is  reasonable  to  conclude  that  the 
application  of  capital  to  the  soil  is  crippled  and 
hmdered,  and  tliat  if  there  wero  a  general 
subctitution  of  estates  in  fee  for  estates  for  life 
with  remainder  in  fee,  the  course  of  agricul- 
tural science  would  be  more  rapid,  and  the 
application  of  capital  more  bountiful  and  con- 
tinuous; and  land  being  moro  freely  offered 
for  sale,  a  larger  number  of  persons  would 
devote  their  accumulations  towards  its  full 
improvement.  Under  existing  ciroumstances 
landlords  cannot  and  tenants  dare  not  improve, 
the  farmer  because  the  settlement  of  estates 
almost  invariably  involves  great  indebtedness, 
and  the  latter  because  they  have  no  security 
that  they  will  not  have  to  pay  interest  on  their 
owncaptaL 

JHvinan  of  Land, — In  early  English  eoono- 
mieal  hiatoiy,  the  feudal  bazon  was  the  ultimate 
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lord  over  all  his  tenants,  as  the  king  was  OffMf 
all  his  barons.  This  lordship,  however,  was  a 
dormant  right,  called  into  activity  only  by  the 
occurrence  of  escheat,  i.e.  by  the  &iluro  ci 
heirs  or  the  operation  of  a  feudal  forfeiture 
on  the  part  of  the  tenant.  Pending  such  a 
contingency,  the  freeholder  was  securo  in  the 
possession  of  his  estate,  and  after  the  statute 
Quia  Emptores  (1290)  had  full  power  of  alien- 
ation, and  thus  the  freeholders  of  the  various 
manors  were  generally  very  numerous.  They 
became  more  numerous  and  far  more  powerful 
during  the  fifteenth  century,  having  to  all  ap- 
pearance thriven  on  the  civil  wars;  and  the 
English  yeomanry  were  characteristic  of  this 
country  up  to  and  long  after  the  Restoration. 
But  the  invention  of  strict  settlements,  and 
the  gradual  accumulation  of  land  in  few 
hands,  the  fruit  of  the  ingenuity  of  the 
two  conveyancers,  Bridgman  and  Palmer, 
left  no  opportunity  for  the  division  of  land 
among  other  than  the  wealthiest  classes  of 
society,  when  the  yeomanry  became  gra- 
dually extinct  Anything  more,  however,  uan 
a  bare  statement  of  the  process  by  which  the 
accumulation  of  real  estate  has  oeen  and  is 
going  on,  would  far  exceed  the  limits  of  tliis 
iirticle.  It  is  sufficient  to  mention  that  tie 
greater  part  of  the  land  of  Great  Britain  is 
said  to  be  possessed  by  not  more  than  thirty 
thousand  persons,  and  that  the  number  is 
rapidly  diminishing.  It  cannot  be  doubted 
that  such  a  state  of  things  is  fuU  of  economi- 
cal evils,  and  perhaps  of  political  danger. 

Value  of  Land. — Land,  notwithstanding  the 
expenses  atteding  its  conveyance,  always  re- 
presents at  present  the  largest  number  of 
years'  purehase,  or,  what  is  in  effect  the  same 
thing,  the  lowest  rate  of  interest.  This  was 
not  always  the  ca.«ie.  In  the  middle  ages  land 
was  commonly  sold  at  ten  years'  purchase,  and 
from  the  time  of  the  Reformation  to  tbe  begin- 
ning of  the  eighteenth  century  was  seldom 
worth  more  than  twenty,  and  commonly  only 
fifteen,  years'  purchase.  Its  rise  in  value  is 
due  to  many  causes.  The  most  obvious  is  the 
large  increase  in  rent  for  the  same  parcels  of 
land  during  the  last  fifty  years.  It  is  probable 
that  rents  have  more  than  doubled  within  the 
present  century,  and  there  is  reason  to  believe 
that  the  rise  in  rents  is  still  progressing.  Part, 
therefore,  of  the  increase  is  due  to  the  pro- 
spective advantages  of  ownership.  The  scanty 
amount  of  land  in  the  market,  and  the  number 
of  persons  who,  having  accumulated  wealth,  are 
eager  purchasers  of  land,  is  another  cause  for 
a  factitious  price.  Something,  too,  must  be 
allowed  for  tne  political  and  social  infiuence 
which  in  all  countries  is  appended  to  the  visi- 
ble possession  of  the  soil,  and  which  in  some 
cases  operates  so  prejudicially  to  public  in* 
terests  in  preventing  the  distribution  of  en- 
cumbered estates.  iBut  it  would  be  a  great 
error  to  confound,  as  is  constantly  done,  the 
low  rate  of  profit  obtained  from  land  as  an 
investment,  with  the  rates  of  profit  derived 
from  the  abundant  application  of  capital  to 
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boid  alrvadj  'purchased  and  euttivated.  There 
artt  probably  few  natoral  objects  from  which,  at 
the  present  time,  lai^ger  actual  rates  of  profit 
can  be  derived  than  ftom  the  oultitation  of 
land,  provided  capital  be  freely  and  judiciously 
employed.  The  very  fkct,  tlmt  the  existing 
ana  prevalent  relations  of  landlord  and  tenant 
are  not  fitTOurable  to  the  fUll  developement  of 
produce  from  land,  gives  a  special  advantage 
to  the  person  who  unites  at  once  the  position 
of  owner,  capitalist,  and  cultivator. 

Small  and  Great  Farming, — Mncli  time,  pro- 
bably, hUs  been  wasted  on  the  question  whether 
the  occupation  of  small  or  large  £irms  is  eco- 
nomically better  and  more  profitable.  The 
matter  must  be  decided  by  local  or  commercial 
considerations  only.  In  this  country,  where 
capital  is  abundant,  where  farming  is  a  special 
biiBiness,  and  where  the  landlord  and  tenant 
are  more  rigidly  distinguished  than  in  any  other 
community,  there  is  and  will  be  a  natural 
tendency  to  large  farming.  Such  a  system 
has  the  advantage  of  requiring  a  proportion- 
ately less  amount  of  dead  stock  for  its  opera- 
tions, and  therefore  involves  a  smaller  outlay 
o{  capital  in  certain  directions.  On  the  other 
^nd,  small  farming  may  be  in  its  waj^  of  a 
fflgher  and  more  careful  character,  and  bo  less 
wasteful  of  the  poweni  contained  in  the  soil. 
The  failure  of  a  particular  crop  by  the  large 
farmer  would  be  set  down  asa  natiiral  contin- 
gency ;  but  in  the  case  of  a  small  farmer,  an 
effort  might  be,  and  probably  would  be  made, 
to  substitute  another  crop  for  the  failure,  before 
it  is  too  late  to  procure  one.  M.  Micbelet  has 
dwelt  with  great  distinctness  andi^loquence  on 
the  untiring  and  devoted  energy  of  the  small 
French  farmer.  But  in  countries  wliere  capi- 
tal is  scanty,  manufactures  few  and  dispersed, 
and  commerce  of  sccondarv  or  little  importance, 
a  system  of  small  farming  upon  permanent 
holdings  becomes  an  economical  necessity.  It 
would  be  impoffiible  to  transfer  the  English 
farming  system  to  India,  to  France,  or  to 
Russia ;  and  there  can  be  no  doubt  that  much 
of  the  misery  and  agrarian  violence  of  Ireland 
IS  due  to  the  fact,  that  a  land  system  derived 
from  English  legal  precedents  and  legal  prin- 
ciples has  been  forced  upon  the  peasantry,  in 
place  of  the  ancient  and  more  natural  tenures 
to  which  they  were  accustomed. 

Rate  of  Frodtiction  from  Land. — ^Veiry  little 
information  as  to  the  comparative  productive- 
ness of  the  soil  in  past  and  present  times  has 
hitherto  been  pubhshed,  although  the  enquiry 
would  have  been  of  great  historical  significance, 
since  it  is  manifest  that  the  rate  of  production 
is  the  measure  of  population.  From  researches 
which  have  been  carried  on  for  some  years 
past  by  the  writer  of  this  article,  it  can  be 
proved  that  the  increase  in  the  rate  has  been 
far  more  considerable  than  would  have  been 
imagined,  except  on  an  investigation  of  facts. 
It  is,  perhaps,  not  too  much  to  say  that  the 
average  produce  of  grain  from  well-cultivated 
land  in  tne  United  Kingdom  falls  little  short  of 
forty  bushels  th«  acre;  including,  that  is  to  say, 
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wheat,  barley,  oats,  and  the  leguminous  plantSL 
In  some  parts  of  England  it  is^  of  coarse,  vastly 
higher.  The  writer  was  informed  by  a  friena 
— th^  present  (1865)  president  of  the  British 
Association — that  in  one  field  which  was  pointed 
out  to  him  on  the  eastern  side  of  Suffolk, 
ninety-six  bushels  of  wheat  were  in  1864 
reaped  to  the  acre;  and  the  same  authority 
further  stated,  that,  conceiving  there  must  be 
some  mistake,  he  was  assured  on  enquiry  that 
the  amount  was  not  exaggerated.  Now  it  is 
certain,  as  the  writer  can  testify  from  the  in- 
I  spection  of  many  thousand  form  accouiits  of 
^  the  fourteenth  century,  that  the  rate  at  that 
time  was  little  over  twelve  bushels  an  acre,  the 
I  amount  generally  reaped  on  the  American  com 
I  lands.  Then  the  system  of  agriculture  neces- 
sitated follows,  drainage  was  imperfect,  stocks 
of  cattle  were  small,  weak,  and  slow  in  coming 
to  maturity,  and  the  mediaeval  agriculturist  was 
unprovided  with  artificial  grasses,  root  crops, 
and  artificial  manures.  The  breed  of  horses 
was  small,  ill  proportioned,  and  weak ;  so  that 
the  power  used  was  expensive  and  inefficient. 
On  the  whole,  it  may  be  concluded  that  ten 
times  the  amount  of  produce,  at  the  very  least, 
is  procured  from  areas  equal  to  those  devoted 
to  agricultural  purposes  five  hundred  years 
ago ;  that  consequently  ten  times  the  number 
of  persons  can  be  maintained  on  the  same 
surface,  and  that  the  rise  in  rents,  probably 
eighty  times  over  that  of  the  same  land,  is  due 
to  the  enormously  increased  power  of  produc- 
tion which  agricultural  science  has  rendered 
possible. 

Law  of  Increase  from  Lttnd, — Mr.  Malthus, 
in  the  course  of  his  Inquiry  into  the  Causes 
of  t\)pulation^  a  work  wnich  forms  an  era  in 
economical  science,  was  led  into  a  hasty 
generalisation,  which  he  expressed  in  an  awk- 
ward metaphor;  namely,  that  population  in- 
creases in  a  geometrical,  food  in  an  arithme- 
tical ratio,  and  that  in  consequence  there  wore 
certain  physical,  pathological,  and  moral  checks 
to  population,  in  the  absence  of  which  the 
increase  of  mankind  would  soon  out|^w  the 
means  of  subsistence.  When  the  theory  is 
corrected,  the  assertion  amounts  to  this :  That 
when  the  fertile  or  most  fertile  lands  in  any 
community  are  exhausted,  the  necessity  for 
procnring  food  compels  the  cultivation  of  less 
fertile  lands,  and  that  the  phenomenon  of  rent 
occurs ;  the  amount  of  rent  being  an  index  of 
the  amount  of  pressure  put  upon  population 
by  the  urgency  of  the  demand  for  food.  There 
is,  therefore,  this  law  traceable :  That  increased 
quantities  of  food  are  produced  at  u  cost  in- 
creased above  the  rate  at  which  food  was  pro- 
duced before  the  demand  arises,  and  that  every 
pressure  put  upon  labour  for  the  means  of 
subsistence,  and  met  by  a  response,  implies  an 
equal  return  at  a  necessarily  increased  charge. 
This  is  not  the  place  in  which  to  discuss  thp 
theory  of  rent  [R^nt]  ;  but  it  may  bo  stated 
that  a  diminution  in  the  cost  of  production 
does  not  necessarily  imply  a  diminution  in 
rent,  for  as  the  taker  of  the  soil  at  rent  is 
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gorerned  bj  precisely  those  motxTes  which  in* 
flucnce  any  other  person  in  any  other  calling, 
that  is  to  say.  by  the  dispoBiiioa  to  procure  the 
aTera(^  rate  of  profit  on  capital  and  wages  for 
labour,  any  diminution  in  the  ooet  of  production 
(prices  remaining  stationary,  or  low  prices  in 
one  department  of  agricultural  labour  being 
compensated  hj  higher  prices  in  anotiier)  wifi 
simply  bring  into  play  that  competition  for 
the  use  of  land  which  is  followed  by  a  rise  in 
rent.  It  is,  no  doubt,  a  condition  that  the  de- 
mand for  articles  the  cost  of  producing  which 
is  diminished,  should  increase  in  the  ratio  of' 
diminution  in  order  that  these  effects  should  I 
be  produced  on  rent ;  but  there  is  no  object  in  . 
demand  which,  by  its  limited  quantity  and 
by  the  fulness  with  which  it  satisfies,  on  the 
condition  of  labour,  so  many  demands,  is  so 
little  liable  to  diminution  in  yalue,  as  a  conse- 
quence of  a  diminution  of  cost  in  producing 
supplies,  as  the  use  of  land. 

In  fine,  while,  as  a  result  of  extended  trade, 
the  risk  of  scanty  supply  in  the  first  necessaries 
of  life  is  remote  and  problematical,  the  question 
whether  the  supply  of  some  among  the  first 
conveniences  of  life,  as  for  instance  meat,  is 
not  unduly  exalted  by  an  unnaturally  deficient 
rate  of  production,  is  one  of  great  and  imme- 
diate interest ;  and  with  it  must  bo  taken  the 
further  question,  how  £tir  this  deficiency  is  to 
be, ascribed  to  the  causes  indicated  in  the 
article,  namely  the  peculiar  tenure  of  land  in 
this  country,  and  the  necessary  absence  of' 
many  among  the  stimulants  to  increased  pro- 
ductiveness. 

l4UDid«  IMatrllnitioii  o£  The  land,  or  solid 
portion  of  the  earth's  surface  permanently  above 
the  level  of  the  water  surface,  is  distributed  with 
great  apparent  irregularity,  very  large  portions 
being  collected  in  one  part,  and  wide  tracts  of 
sea  separating  these  from  the  other  parts.  Thus, 
for  example,  the  area  of  land  north  of  the  equa- 
tor is  very  much  larger  than  that  which  is  on 
the  south,  and  that  on  the  eastern  side  of  the 
Atlantic  Ocean  is  much  larger  than  thai  on  the 
western  side  of  the  same  great  tract  of  sea. 

The  whole  surface  of  land  is  estimated  at  fifty- 
one  millions  of  British  statute  square  miles, 
more  than  three-fourths  of  which  lies  north  of 
the  equator.  Of  the  temperate  zones,  the  laud 
is  thirteen  times  greater  in  the  northern  than 
in  the  southern  hemisphere.  Of  the  whole 
area  occupied  by  land,  only  about  one  twenty- 
seventh  part  has  water  opposed  to  it  in  the 
opposite  hemisphere. 

A  very  remarkable  excess  of  water  occurs  in 
the  hemisphere  whose  pole  is  the  antipodes  of 
the  south-western  extremity  of  England.  An 
observer  so  placed  as  to  see  the  whole  of  that 
half  of  the  earth  of  which  the  south-western 
extremity  of  England  is  the  pole,  would  have 
almost  all  the  land  in  view,  while  the  opposite 
hemisphere  would  exhibit  an  almost  unbroken 
water  surface.  This  extreme  difference  of  the 
two  hemispheres  is  very  remarkable. 

The  most  recent  estimates  of  the  relative 
proportion  of  land  and  sea  are  those  of  Sir! 
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John  Herschel,  who  fixes  the  ratio  at  seven  t^ 
ei^l^iteen.  If  the  whole  sur&ce  of  the  earth  b# 
estimated  at  100,  there  are  thus  28  parts  of 
land  to  72  pacts  of  water. 

Of  the  whole  land,  estimated  at  fifty-one 
millions  of  square  miles,  one  twenty-fourth  part 
is  detached  land  or  islands,  and  the  remainder 
(Australia  being  regarded  as  a  continent)  if 
continental 

lUuidff  Form  ofi  There  are  many  important 
general  facts  wortJrr  of  remark  in  reference  to 
the  form  of  land^  Of  these,  the  pyramidal  ter- 
mination southwards  of  all  the  principal  land 
is  very  remarkable.  Africa,  Australia,  and 
South  America^  all  exhibit  this  peculiarity  ib 
the  southern  hemisphere.  Hindustan,  Arabia, 
Malacca^  in  Asia ;  Italy  and  Greece^  in  Europe ; 
and  California,  in  North  America;  afifoid  sinular 
examples  in  the  northern  hemisphere.  These 
are  few  important  exceptions. 

The  indentations  of  coast  lines  are  next  in 
order  amone  the  phenomena  of  the  form  of 
land.  All  the  eastern  coast  of  the  North  At- 
lantic Ocean  is  deeply  indented  in  detail,  while 
the  western  coast  is  httle  broken.  A£rica  is  re- 
markably free  from  bays  and  g:ulfs,  and  top.- 
trasts  singularly  mik  Europe  in  this  as  in  many 
other  respects.     [Coasts.] 

The  forms  of  islands  are  worthy  of  notice. 
Those  adjoining  great  continental  masses  not 
unfirequently  ran^  parallel  to  the  direction  of  - 
the  land.  The  British  Islands,  Madagascar,. 
Japan,  the  islands  of  the  Indian  Archipelago^ 
and  the  Kurile  islands  are  examples.  Islands 
absolutely  detached  are  often  in  groups  of  de- 
finite form.  The  islands  of  the  South  Pacific,, 
and  some  of  those  off  Africa  in  the  Atlantic, 
arc  instances.     [Islaio).] 

The  form  of  land  in  respect  to  elevation  is 
another  point  for  consideration.  Mountains, 
Table  Lands,  and  Vallhts,  all  of  which  are 
referred  to  in  special  articles,  exhibit  the  most 
marked  varieties.  [Stepfbs  ;  Dbsebts  ;  Llakqs.} 
Very  important  general  principles  in  Phveicar 
Oeography  are  involved  in  the  consideration  of 
these  questions. 

Xiand  Bprlngrs.  Land  springs  are  sources 
of  water  which  only  come  into  action  after 
heavy  rains;  while  constant  springs^  which 
derive  their  supplies  from  a  more  distant  and 
deeper  source,  fiow  throughout  the  year.  All 
springs  owe  their  origin  to  rains.  In  the  case 
of  land  springs,  the  water,  when  it  sinks  through 
the  surface,  is  soon  interrupted  bv  a  retentive 
stratum,  and  forms  a  spring,  which  ceases  to 
fiow  soon  after  the  cause  whiSi  gave  it  birth  hut« 
ceased  to  operate ;  but  the  water  which  suppliea 
constant  springs  sinks  deeper  into  the  earth,, 
and  accumulates  in  rocky  or  gravelly  strata 
between  impermeable  beds;  and  when  thefie 
are  pierced,  the  water  often  rises  above  the 
surface.     [Abtesian  Well.] 

Xiand  Steward.  A  person  who  has  the 
ciirc  of  a  landed  estate,  and  whose  duties  vazy- 
in  different  countries  according  to  the  mode  ii% 
which  landed  property  is  managed.  In  Eng*i 
land,  where  the  landlord  very  commonly  under* 
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takes  to  keep  the  buildings  and  fences  of  his 
tenants  in  repair,  the  duties  of  the  land  steward 
are  constant  and  multifarious ;  while  in  Scot- 
land, where  the  buildings  and  fences  are  kept 
in  repair  by  the  tenant-,  the  duties  of  the 
steward  are  limited  to  receiving  the  rents,  and 
seeing  that  the  coyenants  of  the  leases  are  duly 
ftdftlled.  In  many  parts  of  the  Continent,  and 
particularly  in  Italy,  where  the  landlord  is  a 
partner  with  his  tenant  and  shares  the  produce 
with  him,  the  duties  of  the  land  steward,  or 
fattort^  as  he  is  there  called,  are  much  more 
onerous  than  in  Britain. 

&and  TaaK.  In  Finance,  a  deduction,  for 
the  purposes  of  public  expenditure,  out  of  the 
profit  deriyable  from  the  rent  of  land,  or  from 
its  produce.  Land  taxes  almost  inyariably 
form  a  part  of  the  revenues  of  the  king  or  of  the 
administration  in  all  settled  countries.  In  the 
great  m^'ority  of  cases,  they  are  of  the  nature 
of  a  tithe;  that  is,  the  government  takes  a 
variable  portion  of  the  produce  either  in  kind 
or  at  a  valuation  of  the  produce,  and  sometimes 
in  addition  to  this  form  of  the  tax  determines 
what  kind  of  crop  shall  be  grown  either  wholly 
qr  partly  on  the  land  occupied  by  the  cultivator, 
as  in  India,  where  the  growth  of  opium  and 
indigo  is  enforced  by  such  regulations.  How- 
ever objectionable  may  be  me  form  or  the 
effect  of  such  taxes,  they  are,  generally  speak- 
ing, a  necessity,  there  b<>ing  no  means  in  poor 
/oonntries  by  which  a  revenue  can  be  obtained 
^except  by  a  land  tax  in  the  case  of  the  wealthier 
-part  of  uie  community,  and  by  a  poll  tax,  and 
some  excise  or'  customs  duty  on  an  absolute 
-necessaiy  of  life,  as  salt,  which  will  be  borne 
"by  the  poorer  classes.  A  land  tax  will  be 
found  to  exist  in  every  European  state,  and  is 
a  fundamental  feature  in  the  Indian  revenue 
system,  where  it  is  enforced  by  a  legal  maxim, 
that  the  absolute  and  real  ownership  of  the  soil 
is  the  property  of  the  monarch  and,  by  impli- 
cation, of  his  successors,  the  actual  owners  being 
.  considered  as  occupiers  paying,  as  the  case  may 
be,  a  fixed  or  a  variable  rent.  So  ancient  is 
this  theory  of  a  land  tax,  that  it  is  found  in  the 
Vedas. 

For  the  effects  of  a  land  tax,  the  reader  is 
referred  to  the  article  Taxatioit;  at  present 
it  will  be  necessary  only  to  trace  the  history 
.  oi  the  English  land  tax.  In  feudal  timo8, 
the  fiscal  necessities  of  the  sovereign  were 
supplied  partly  from  the  profits  of  feudal  in* 
indents,  as  fines,  reliefs,  and  the  like;  partly 
from  grants  in  parliament,  consisting  of  contri- 
butions from  personal  property  under  the  name 
of  tenths,  fifteenths,  &c  ;  partly  from  escuages, 
•  originally  compositions  for  military  service  on 
the  part  of  tenants  of  the  crown,  and  arbitra- 
rfly  imposed;  but  made  liable  to  the  discretion 
•of  parliament  by  a  clause  in  the  ereat  charter, 
requiring  assent  to  their  imposition.  These 
escuages  were  virtually  a  very  heavy  land  tax, 
iMins  (if  we  can  trust  the  value  given  to  a 
knight's  fee  in  the  time  of  Edward  I.,  and  its 
Identity  with  the  same  quantity  in  the  reign 
of  Henry  II.,  rather  more  than  a  hundred  years 
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before)    twenty-five    per  cent  on  the    gross 
rental. 

In  the  reign  of  James  L  an  attempt  was 
made  to  effect  a  composition  between  the 
crown  and  the  military  tenanta,  on  the  basis 
of  commuting  the  variable  incidents  of  their 
tenure  into  a  fee  farm  rent  The  plan  failed, 
not,  it  appears,  because  the  terms  of  the  com- 
position were  unfair,  but  because  a  fundamen- 
tal feature  in  the  scheme  was  the  extension  of 
the  same  composition  to  the  inferior  tenants, 
whose  dues  were  payable  to  mesne  lords,  but 
whose  payments  on  behalf  of  the  lords  should 
be  made  through  the  crown.  With  some  rea- 
son, perhaps,  the  mesne  lords  felt  that  the 
socunty  offered  for  their  portion  of  the  feudal 
incidents  was  of  a  somewhat  problematical  cha- 
racter, and  the  capricious  imposts  of  military 
tenure  were  suffered  to  continue. 

A  heavy,  but  on  the  whole  equitable,  land 
tax  took  the  place  of  the  ancient  system  during 
the  Protectorate.  As  at  the  Restoration  the 
acts  of  the  government  immediately  preceding 
the  re-establishment  of  the  monarchy  were  nul- 
lified, on  the  quibble  that  Cromwell  had  not 
been  a  de  facto  king,  and  therefore  not  within 
the  statute  of  Henry  VII.,  which  gives  legal 
authority  to  de  facto  governments,  the  feudal 
incidents,  not  having  been  technically  abolished, 
were  necessarily  revived ;  but  being  felt  to  be 
intolerable,  their  abolition  was  determined  on 
in  the  parliament  of  Charles  II.  To  save  the 
rights  of  the  crown,  and  at  the  same  time  to 
give  an  equiUible  means  of  relief  to  the  mili- 
tary tenants,  it  is  clear  that  a  tax  or  tithe 
should  have  been  imposed ;  but  the  parliament, 
by  a  majority  of  one,  and  in  defiance  of  the 
remonstrances  of  the  members  from  the  lead- 
ing towns,  abolished  the  feudal  incidents,  and 
compensated  the  crown  by  the  grant  of  the 
hereditary  excise.  In  other  words,  the  land- 
owners emancipated  their  estates  at  the  ex- 
pense of  the  general  community. 

At  the  time  of  the  Revolution,  it  became 
necessary  to  support  the  new  establishment  by 
some  general  sacrifice.  Hence,  while  additional 
customs  and  excises  were  levied,  it  was  no 
longer  possible  that  land  should  escape,  and 
in  1693  (4  Wm.  &  Mary  c  1)  a  tix  was  im- 
posed, for  the  first  time  since  the  Restoration, 
on  land.  It  must  be  remembered  that  it  was 
preceded  by  the  hearth  and  the  poll  tax,  as  well 
as  by  a  variety  of  similar  imposts.  The  land 
tax  was  originally  annual,  and  was  assessed  on 
a  voluntary  principle.  Hence  it  is  said  (and  it 
is  difficult  otherwise  to  account  for  the  singu- 
lar inequality  of  the  present  assessment),  that 
while  tne  friends  of  the  new  establishment 
rated  themselves  at  the  full  amount  of  the  tax, 
the  Jacobites,  too  numerous  to  be  affronted  or 
even  compelled  to  contribute  to  the  real  exi- 
gencies of  the  state,  assessed  their  contribu- 
tions at  low  and  even  nominal  amounts.  Be 
this  as  it  may,  the  principle  on  which  the 
assessment  was  made  remained  unaltered ;  and 
the  rate  at  which  a  land  tax  is  paid  on  the 
income  of  real  estate,  and  the  net  proceeds  of 
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patent  offices,  is  identical  with  that  created  at 
the  first  imposition  of  the  charge. 

The  full  land  tax  was  four  shillings  in  the 
pound.  It  appears  that  the  amount  was  deter- 
mined by  the  legal  rate  of  interest  at  that 
time,  yiz.  six  per  cent  But  the  tax  during  the 
first  eighty  years  of  its  annual  imposition  was 
seldom  levied  at  the  full  rate,  land  taxes  of 
one,  two,  and  three  shillings  being  ordinarily 
imposed  in  time  of  peace.  At  the  outbreak, 
however,  of  the  American  war,  the  tax  was 
finally  fixed  at  four  shillings  on  the  old  as- 
sessment, and  made  perpetual;  and  ultimately 
being  reckoned  as  a  permanent  government 
lien  upon  land,  it  was  made  capable  of  redemp- 
tion, on  the  payment  of  its  capitalised  value, 
the  proceeds  of  the  redemption  being  applied 
to  the  purchase  and  extinction  of  a  portion 
of  the  national  debt.  The  sums  received  for 
redemption  of  land  tax,  and  applied  to  these 
porposes,  were  75,477/.,  55,457/.,  42,953/.  in 
the  years  1861-2-3  respectively. 

As  the  rent  of  land  increases  largely  without 
exertion  or  risk  on  the  part  of  its  owners,  it 
seems  natural  that  it  should  contribute  largelv 
to  the  public  revenue ;  the  more  so,  as  the  growth 
of  population  is  the  true  cause  of  the  increase 
of  rent.  Hence  Mr.  Mill  has  urged,  that  there 
could  be  no  possible  injustice,  in  case  the  present 
value  of  the  land  were  permanently  secured  to 
the  owner,  in  appropriating  for  tlic  public  ser- 
vice all  increase  in  its  value,  provided  such  an 
increase  were  derived  solely  from  the  demand 
arising  &om  unimproved  sites,  or  for  soils  on 
which  no  capital  is  being  fixed.  It  is  difficult, 
nevertheless,  to  see  how,  if  such  a  theory  were 
adopted  in  practice,  the  stimulus  to  improve- 
ment of  the  soil  would  be  opemtive  in  future. 

Irfuid  transport  Corps.  A  corps  which 
at  the  time  of  the  Crimean  war  performed  the 
duties  now  carried  on  by  the  Military  Train. 
[Military  Train.] 

Xianda.  In  a  rifled  gun,  the  portions  of 
the  bore  between  the  grooves. 

Irfuid-looked.  A  term  applied  to  a  har- 
bour or  piece  of  water  which  is  so  environed 
by  land  on  all  sides  as  to  exclude  the  prospect 
of  the  sea,  unless  over  some  intervening  land. 
If  a  ship  is  at  anchor  in  such  a  place,  she  is 
said  to  ride  land-locked,  and  is  therefore  con- 
sidered to  be  safe  from  the  violence  of  wind 
or  swell  of  the  sea. 

IrtMidamman  (Ger.  landammann).  In 
Switzerland,  the  president  of  the  diet  of  the 
Helvetic  republic.  The  highest  magistrate  in 
ten  of  the  cantons  also  bears  the  title  of  lan- 
damman;  in  the  others  he  is  designated  by 
various  appellations. 

XAndav*  The  name  given  to  a  carriage 
which  may  be  opened  and  dosed  at  the  top ;  so 
called  from  Landau  in  Germany,  where  they 
were  originally  made. 

Irfuides  (Fr.).  In  France,  sterile  plains 
covered  with  heath  or  broom  are  so  called 
(probably  from  the  Teutonic  'land').  They 
nave  given  their  name  to  a  department  abound- 
ing in  them  (part  of  the  ancient  Ghiyenne). 
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lABdfUl.  The  first  land  seen  after  a  voyagi 
is  so  called.  A  good  landfiill  is  when  the  land 
is  seen  as  expected. 

Irfudcrave  (Ger.  landgraf ).  A  title  taken 
by  some  German  counts  in  the  twelfth  centuzy, 
who  wished  to  distinguish  themselves  from  toe 
inferior  counts  under  their  jurisdiction;  and 
thus  assumed  the  designation  of  land-gia(  or 
count  of  the  whole  country.  This  was  the 
oriffin  of  the  landgraves  of  Thuringia,  of  Lower 
and  Higher  Alsace,  the  only  three  who  were 
princes  of  the  empire. 

IrtrndiHTlt*  A  term  denoting,  in  a  general 
sense,  an^rthing  by  which  the  boundarv  of  a 
property  is  de&ed.  In  ancient  times  the  cor- 
rect division  of  lands  was  an  object  of  great 
importance ;  and  various  means  were  adopted 
to  give  distinctness  and  permanency  to  bounda- 
ries. Stones  and  hillocks  were  the  most  usual 
landmarks.  The  importance  of  this  subject^ 
among  the  Israelites  particularly,  may  be  judged 
of  from  the  denunciation,  'Cursed  be  he  that 
removeth  his  neighbour's  landmark.' 

In  Naval  language,  the  term  landmark  is 
applied  to  any  conspicuous  object  which  serves 
as  a  guide  in  entering  a  harbour,  or  avoiding  a 
danger. 

Irfuidreewe.  A  subordinate  officer  on  an 
extensive  estate,  who  acts  as  an  assistant  to 
the  land  steward. 

lAndaoapo  (the  termination  scape  in  this 
word  answers  to  the  German  suffix  aekqft, 
which  is  really  a  participle  of  the  verb  schaffen, 
to  make).  The  scenery  presented  to  the  eye  in 
the  country ;  as  also,  in  its  more  common  ac- 
ceptation, a  picture  representing  sach  scenery. 
A  landscape  in  the  latter  sense  may,  how- 
ever, become  allegorical  and  historical,  in  the 
moaning  applied  by  artists  to  those  terms. 
The  chief  studv  of  the  landscape  painter  is  the 
vegetable  world,  air,  water,  rocks,  and  buildings. 
To  these  he  may  impart  an  ideal  beauty,  and 
thus  elevate  his  art  above  mere  topographical 
painting ;  a  term  which  may  be  applied  to  his 
work,  if  he  merelv  copies  without  refinement 
what  is  presented  to  his  eye.  A  landscape 
may  be  equally  elaborated  in  all  ils  parts,  with 
a  due  observance  of  aerial  perspective,  because 
the  eye  is  not  necessarily  more  fixed  in  view- 
ing a  picture  than  it  is  in  looking  at  natural 
scenery.  The  parts  of  a  picture  are  viewed  in 
fluccession,  just  as  the  various  parts  of  a  land* 
scape  present  themselves  in  nature. 

IrfUidscNipo  Ckurdeniiiir*  The  art  of  lay- 
ing out  grounds  so  as  to  produce  the  effect  of 
natural  landscape.  Its  principles  are  the  same 
as  those  upon  which  the  landscape  painter 
proceeds  in  composing  a  picture ;  and  though  it 
18  an  art  of  which,  like  man^  others,  everybody 
thinks  he  is  a  judge,  it  requires,  to  be  properly 
practised,  powers  of  a  much  higher  order  than 
fall  to  the  lot  of  most  men.  Brown,  commonly 
called  Capability  Brown,  was  the  first  who 
practised  the  art  in  this  country  so  as  to  render 
himself  worthy  of  the  name  of  an  artist  To 
lay  down  the  prindules  of  the  art  woidd  be 
quite  impossible  in  this  article ;  but  thif  gene* 
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111  obsenration  oontains  the  sum  of  them :  Let 
■diected  and  beantiM  nature  be  constantly 
taken  as  the  model,  and  success  must  follow. 

SABdiOfp.  In  Geology,  a  sliding  of  the  land 
irhieh  occasionally  tajces  place  near  a  cliff  or 
tnomitain  side,  owing  generally  to  the  removal 
of  some  supporting  stratum  by  the  action  of 
water  eating  away  and  undermining  the  bed, 
or  by  frost  expanding  and  contracting  some 
material  through  which  water  passes.  The 
immediate  causes  of  landslips  are  sometimes 
natural  springs;  but  more  frequently  natural 
cracks  formed  during  unusually  dry  summers 
in  day,  at  the  bottom  of  which  is  a  bed  of 
sand  dipping  towards  and  emerging  at  a  hill 
side.  The  fall  of  the  Ross-berg  in  Switzerland, 
and  the  slip  that  took  place  some  years  ago  at 
Charmouth,  near  Lyme  Kegis  in  Dorsetshire, 
are  familiar  examples. 

KuidAmaii.  On  board  Ship,  a  sailor  who 
Sias  not  previously  made  a  seagoing  voyage. 
'The  expression  ordinary  seaman  of  the  second 
•class  is  gradually  taking  the  place  of  landsman. 

XAndwalter.    An  officer  of  the  customs, 

whose  duty  it  is  upon  landing  any  merchandise 

to  taste,  weigh,  measure,  or  otherwise  examine 

^e  various  articles,  &c.,  and  to  take  an  account 

"Of  the  same. 

buidwel&r  (Ger.  land-guard).  The  militia 
>f  Prussia  and  Austria  arc  so  called.  [Militia.] 

daiiflrtte.    -A  sulphate  of  copper  forming  a 
'  crystalline  crust  on  Killas,  from  Cornwall,  and 
named  by  Professor  Maskelyne,  after  Dr.  von 
Lang. 

lAiiffrel  or  X«nirrtdf  e«  A  particular  kind 
of  shot  formed  of  bolts,  nails,  and  other  pieces 
of  iron,  tied  together,  and  forming  a  sort  of  cy- 
linder which  corresponds  with  the  bore  of  the 
cannon  from  which  it  is  discharged.  It  was 
used  chiefly  to  destroy  the  masts  and  rigging 
-of  the  enemy's  ships.  The  term  is  now  obK>Tete. 

XABiriuiV^  (Fr.  langage,  from  Lat.  lingua, 

the  tongue).    Language  may  be  defined  as  *  the 

-^^xpression  of  ideas  and  their  various  relations 

by  certain  articulate  sounds,  which  are  used  as 

the  signs  of  those  ideas  and  relations.' 

The  only  speaking  animal  is  man:  and 
ftom  this  fact  it  would  seem  to  follow  that 
"the  analysis  of  langnaffe  must  in  the  end 
<letennine  the  essentiflJ  distinction  between  the 
jmental  constitution  of  man  and  that  of  brutes. 
The  progress  of  physical  science  is  constantly 
lessening  the  interval  which  was  supposed  to 
separate  the  bodily  structure  of  man  from  that 
of  brute  animals ;  and  a  fold  of  the  brain  seems 
to  be  almost  the  only  perceptible  distinction 
between  them.  If,  taking  all  his  powers  to- 
gether, we  may  speak  of  man  as  the  strongest 
or  most  enduring  of  all  animals,  yet  in  many 
individual  attributes  he  is  far  surpassed  by 
many ;  nor  do  w»gain  much  by  takingour  stand 
on  his  higher  moral  or  spiritual  nature.  The 
arguments  which  are  urged  to  prove  an  inherent 
immortality  in  the  human  soul,  go  far,  as  Bishop 
Bailer  baa  shown  (Analogy  part  i.  di.  i.  p.  25), 
to-=<'8tablish  the  same  immortality  for  brutes. 
II  k  also  dear .  that  our  tenses  diffbc  in  no 
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respect  from  those  of  lower  animals.  With 
the  memory  of  brutes  is  combined  the  power  of 
distinction  and  comparison  ;  while  it  is  certain 
that  they  feel  pleasure  and  pain,  and  exhibit 
the  signs  of  love  and  hatred,  shame  and  pride. 
They  hare  a  strength  of  will  which  may  be 
not  unfrequently  matched  with  that  of  the 
human  will ;  and  if  they  are  guided  in  part  by 
instinct,  the  same  must  be  said  of  man  during 
the  stage  of  infancy :  but  no  mere  instinct  will 
account  for  the  determination  with  which  the 
spider  proceeds  to  repair  its  injured  web,  or 
gives  up  its  task  when  it  is  seen  to  be  hopeless. 
It  is  dear  also  that  brutes  can  communicate  to 
each  other  their  wants  and  their  designs ;  and 
the  mere  power  of  imitating  articulate  sounds 
is  possessed  in  a  high  degree  by  the  parrot, 
mocking-bird,  and  other  animals.  But  whatever 
their  sensations  or  ideas  may  be,  it  is  certain 
that  they  are  not  such  as  to  compel  the 
creature  to  give  utterance  to  them  in  articulate 
speech.  This  defect  or  limitation,  therefore, 
seems  to  mark  the  real  distinction  between  the 
very  highest  brute  creatures  and  man,  and  to 
result  from  the  incapability  of  forming  any 
general  ideas,  or  of  advancing  beyond  acts 
of  particular  perception.  In  wood,  stone,  and 
iron,  men  may  see  the  common  characteristic 
of  hardness,  or  that  of  malleabilihr  in  sold  and 
iron,  or  of  whiteness  in  snow  ahd  milk.  This 
power  of  generalisation  seems  to  be  wholly 
wanting  in  brutes.  *  If^'  says  Locke,  *  it  may  be 
doubted  whether  beasts  compound  and  enlai;ge 
their  ideas  that  way  to  any  degree,  this,  I 
think,  I  may  be  positive  in,  that  the  power  of 
abstracting  is  not  at  all  in  them,  and  that  the 
having  of  general  ideas  is  that  which  puts  a 
perfect  distinction  betwixt  man  and  brutes,  and 
IS  an  excellency  which  the  faculties  of  brutes 
do  by  no  means  attain  unto/ 

But  it  is  obvious  that  such  a  conclusion  re- 
mains a  mere  deductive  theory,  imtil  a  com- 
plete analysis  of  language  has  shown  that  the 
elementary  predicative  roots  of  human  speech 
are  such  expressions  of  general  ideas.  Hence 
the  desire  to  obtain  an  answer  to  some  of  the 
most  momentous  questions,  relating  to  the  past 
history  and  the  future  condition  of  mankind, 
renders  a  classification  of  existing  languages  a 
matter  of  primary  necessity.  Before  the  in- 
troduction of  Christianity,  no  attempts  at  any 
such  classification  were  ever  made.  The  Greek, 
regarding  all  races  except  the  Hellenic  as  mere 
barbarians,  cared  nothing  for  dialects  which  he 
despised  as  unintelligible  jargons ;  and  although 
he  subjected  his  own  language  to  a  minute  phi- 
losophical analysis,  there  was  nothing  in  the 
process  to  lead  liim  to  examine  the  history  of  its 
growth.  The  work  of  grammatical  analysis  was 
first  rendered  practically  necessary  by  the  exten- 
sion of  Roman  dominion.  When  Latin  historians 
adopted  Greek  as  their  literary  language,  such 
|;rammarians  as  Dionysius  the  Thracian,  carry- 
ing out  the  work  already  begun  by  the  Alexan- 
drine editors,  eepedally  in  Homeric  literature, 
soon  elaborated  that  grammatical  nomenda- 
ture  in  which  European  scholars  have  been 
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trained  from  their  days  to  the  preaent.  But  this  ;  origin  and  nature  we  could  not  be  said  to  haTe  a 
technical  aystem  had  been  already  carried  to  far  ^  real  knowledge  of  the  languages  in  which  they 
higher  peirfection  at  a  much  earlier  time  in  a ,  occur.  Thus  if  the  addition  of  c?  to  love  conr 
land  of  which  Greeks  and  Komans  knew  nothing. '  verts  a  thing  of  the  present  into  a  thing  of  th« 
The  Sanscrit  grammarians  had  examined  with  ,  past,  if  r  added  to  amo  changes  an  active  verb  to 
extreme  minuteness  the  whole  field  of  their  a  passive  one,  we  must  know  what  these  letten 
own  speech,  embracing  every  fonn  of  the  Ian- 1  d  and  r  really  are,  before  we  can  claim  really 
guage,  regular  and  irregular,  and  supplving  <  to  know  our  own  language  or  the  Latin.  QencQ 
rules  for  the  employment  of  every  word ;  and  the  in  each  case  it  became  necessary  to  trace  back 
resemblance  of  their  terminology  to  that  of  the  .  each  ^iven  word  with  its  inflexions  to  the  oldaHb 
Greeksatleastproves  resemblance  if  not  identity  form  m  which  they  appear  in  that  langu$ee« 
of  structure  between  the  two  languages.  But  The  present  forms  of  English  words  vaiy  in- 
beyond  this  task  of  mere  analysis  itwasimpos*  definitely  from  those  of  the  same  language  in 
sible  to  advance  except  by  a  comparison  of  other '  long  past  ages :  and  therefore  we  have  to  trace 
languages  with  that  which  was  under  examina-  our  present  terminations  and  suffixes  through 
(ion ;  and  there  is  no  evidence  to  show  that  the  |  every  period  of  our  language  to  Anglo-Saxon ; 
Greek  discovered  any  marks  of  affinity  between   but  this  very  name  shows  that  we  cannot  stop 


the  inflexions  of  his  own  language  and  that  of 
the  Latin ;  while  it  is  certain  that  Caesar  did  not 
see  in  the  language  of  the  Gauls  whom  he  con- 
quered, a  speech  which  was  radically  the  same 
as  that  of  his  own  soldiers.  The  narrow  ex- 
dusiveness  of  national  feeling,  which  led  to  this 
contemptuous  neglect,  received  its  first  blow  by 
the  introduction  of  Christianity,  and  those  who 
were  imbued  with  its  spirit  were  not  long  in 
learning  that  all  dialects  except  one  or  two  were 
no  longer  to  be  regarded  as  barbarous.  But 
unfortunately  certain  theological  prepossessions 
interposed  new  barriers  in  the  way  of  a  really 
scientific  investigation  of  language.  It  was  as- 
sumed that  because  all  human  speech  was  ori- 
ginally one,  therefore  alllanffuages  were  sprung 
from  Hebrew,  and  might  all  be  traced  back  to 
that  aooroe.  On  this  task  the  labour  of  ages 
was  expended,  yet  not  altogether  wasted.  If, 
by  dint  of  twisting  and  straining,  a  few  words 
might  be  said  to  resemble  words  of  something 
like  a  similar  meaning  in  Hebrew,  a  vastly 
lai^r  number  obstinately  resisted  the  process ; 
whUe  the  observations  of  missionaries  and 
other  persons  gradually  discovered  nearer  re- 
semblances between  words  in  European  lan- 
guages and  words  belonging  to  dialects  far  more 
distant  geographically  than  that  of  the  Hebrews. 
Thus  the  Spanish  Jesuit  Hervas  identified  the 
Greek  9t6s  with  the  Sanscrit  deva^  and  tlfit  with 
the  Sanscrit  dsmi.  But  further  thought  or  re- 
search showed  that  no  certain  boimds  could  be 
placed  on  the  importation  of  words  from  one 
language  to  another ;  andthat^  as  long  as  men 
were  busied  only  in  making  lists  of  words  sim- 
ply from  their  phonetic  resemblance,  they  were 
dniwing  up  mere  barren  catalogues  of  similar 
sounds.  This  conviction  led  Leibniz  to  main* 
tain  that  if  anything  was  to  be  done  to  good 
purpose  in  the  classification  of  languages,  it 
must  be  by  a  diligent  accumulation  of  facts, 
and  by  a  careful  axguing  from  the  known  to 
the  unknown;  and  as  soon  as  it  was  felt  that 
languages  must  be  classified  not  by  similarity 
of  words,  but  wholly  by  their  grammatical  con- 
strocfion,  the  attainment  of  a  true  science  of 
language  was  insureds  The  attention  of  gram- 
mariaas  was  thus  tamed  more  and  more  to  an 
exaaunation  of  inflexional  forms^  and  it  was 
admitted  that  without  a  knowledge  of  their 
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here;  and  after  comparing  that  dialect  with 
the  Saxon  of  the  Continent,  we  must  compare 
it  with  every  other  Low  German  dialect,  and 
these  with  ul  other  German  dialects,  until  we 
reach  the  GK>thic  of  Bishop  Ulfilas. 

But  if  by  so  doing  we  establish  the  fact  of  a 
certain  group  of  languages  connected  with  each 
other,  we  have  not  determined  the  nature  of 
that  connection.    Is  ihe  GK)thic  the  parent  ot 
this  whole  group,  or  itself  the  outgrowth  o€ 
some  earlier  stock  ?    Are  there  other  languages 
besides  these  belonging  to  the  same  branch,  or 
others  which  with  them  make  up  a  larger  class 
of  languages?  and  if  so,  what  place  does  this 
class  occupy  in  the  great  field  of  human  speech  I 
The  same  questions  demanded  an  answer  from 
those  who  examined  what  are  known  as  the 
Romance  languages.    It  was  clear  that  French, 
Spanish,  and  Italian  were  related  to  each  other ; 
but  are  they  sprung  from  the  Latin  directly,  or 
through  the  intermediate  Proven9al?  and  again, 
is  Latin  really  the  one  source  of  all,  and  has 
the  group  to  which  these  dialects  belong  any- 
thing to  do  with  the  Hellenic  dialects  on  the 
one  side,  and  the  Teutonic,  with  the  German 
and  English,  on  the  other?    Such  a  classifica- 
tion, if  possible,  would  go  far  towards  solving 
the  most  important  problems  connected  with 
human  speeck;  and  such  a  classification  be* 
came  possible  when  European  philologists  be*- 
came  acquainted  with  Sanscrit.   This  language, 
which  is  admitted  by  all  to  have  been  the  lan«t 
guage  of  the  Brahmans  in  the  time  of  Alexander 
the   Great,  carries   us  back  by  the  internal 
evidence  of  its  literature  to  at  least  the  second 
millennium  before  the  Christian  era.    But  the 
mere  question  of  its  age  is  of  secondary  in- 
terest: its  real  importance  lies  in  the  light 
which  it  throws  on  all  the  European  languages 
except    such    allophylian    languages    as    the 
Basque.   [TubamianL^iyovaobs.]    The  system 
of  Sianscnt  grammar  was  seen  to  be  substan^ 
tially  identical  with  that  of  the  Greek:  the 
same  laws  were  discerned  as  regulating  the 
declensions  and  ooiyugations  of  both;  theiv 
numerals,  articles,  and  pronouns  were  the  saraoi 
while  many  wordis  which  were  used  as  piepo^ 
sitions  in  the  Greek  were  found  in  the  forn 
and  with  the  foroe  of  nouns  iu  the  Sanscnti 
Hence  the  ooneLosion  was  floally  establish^ 
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that  the  relation  of  languages  was  to  be  mea- 
Bored  by  the  similarity  of  grammatical  forms, 
and  that  this  resemblance  must  in  its  turn  be 
tested  by  the  laws  of  phonetic  change.  The 
relatiye  age  of  each  remained  a  question  wholly 
of  internal  evidence,  but  it  was  clear  that  the 
presence  of  a  single  more  perfect  grammatical 
form  was  proof  that  the  language  in  which  it 
was  found  could  not  be  the  offspring  of  any 
other  in  which  the  same  form  existed  in  a  less 
perfect  state.  We  may  take  the  following 
paradigm  of  the  auxiliary  verb : 

lullan      WalUwhUa      SpaaUh       Fronch 

lam  8ono  torn  soy  suls 

J%ouart  wBi  es  eras  es 

ffeii  6  6  es  est 

We  are  siamo  suntema  somos  sommes 

Teare  siete  su'nteti  sols  dtes 

neifore  sono  sa'nt  ion  sont 

These,  it  is  clear,  are  mere  variations  of  one 
common  type ;  but  none  of  them  explain  them-  | 
selves.    We  cannot  understand  why  sum  in  | 
Wallachian  should  be  aoff  in  Spanish,  or  why  : 
wis  in  French  should  in  the  second  person 
change  into  e$.    These  forms,  then,  could  not 
have  originated  on  French,  or  Italian,  or  Wal- 
lachian soiL    But  by  the  aid  of  Sanscrit  we 
obtain  another  set  of  paradigm^. 


SMMcrlt  Utlinaataa  Uorte  Latin 

lam  katai      esmi     iiipn  sam 

l^ouart  tad         essi       ival  es 

ffeU  ftsti        estl       iari  est 

We  (two)  are      'svss      esvft 


Gothic 

im 

Is 

ist 

sija 

sijuts 


Tom  (two)  are  'sthAs  esta  cor^y  .    . 

Theif  {two)  are  'stos  (esti)  i<rT6¥  .    . 

We  are  'lonAs  esml  cVm^v  snmus    sijum 

Touare  'stM  este  iari  estis       slju 

l%tlfare  sAnti  (esti)  iyri  sunt       Bind 

This  table,  it  is  true,  exhibits  some  older 
ibrms,  and  carries  us  a  stage  or  two  farther 
bade  in  the  history  of  their  developement ;  but 
we  cannot  say  that  we  find  in  any  of  them  the 
common  and  earliest  type  of  them  all.  That 
the  Sanscrit  is  not  the  original,  is  clear  from 
the  &ct  that  the  Oreek  form  is  in  many  in- 
stances more  primitive.  The  Sanscrit  *smds 
luis  lost  the  radical  vowel  which  is  retained  in 
the  Greek  iatUs ;  and  the  same  remark  applies 
to  die  Sanscrit  ^sthd  as  compared  with  the 
Lithuanian  esie  and  the  Latin  estis.  So  again 
the  Greek  imi,  for  i<rtrrt^  has  lost  the  radical 
as  altogether,  while  the  Latin  has  at  least  pre- 
served the  s  in  sunt'ssdnti.  A  comparison  of 
the  two  tables  still  further  refutes  tne  theory 
of  Haynouard,  that  Provencal  alone  was  the 
daughter  of  the  ancient  Latin,  and  in  its  turn 
the  only  source  of  French  and  Italian,  Spanish, 
and  Portuguese.  The  crippled  Proven9al  forms, 
sem,  etZf  son,  could  not  possibly  have  been 
changed  back  into  the  more  primitive  French 
forms  sammeSf  etes,  sont.  But  it  remains  never- 
theless a  fact,  that  the  English  am,  the  Latin 
sum,  the  Ghreek  cl/iJ,  the  Lithuanian  esmi,  and 
the  Sanscrit  dsini,  are  all  variations  of  one 
common  type,  and  that  this  type  was  furnished 
by  the  language  spoken  before  the  separation 
of  the  progenitors  of  the  several  tribes  or  races 
which  nave  spoken  these  or  other  coffnate  dia- 
lects down  to  the  present  time.  And  this  fact 
of  an  afSni^  which  has  nothing  to  do  with 
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subsequent  intercourse  (for  the  majority  nf 
these  races  have,  since  they  left  their  common 
home,  been  as  much  separated  as  if  they  had 
been  inhabitants  of  different  planets)  furnishes 
also  the  measure  for  determining  to  which  lan- 
guage any  given  word  belongs.  No  facts  in 
philology  are  better  ascenained  than  these,  that 
the  grammatical  systems  of  languages  are  never 
exchanged,  and  that  there  cannot,  therefore,  be 
such  a  thing  as  a  mixed  lang^ge.  But  words 
may  be  imported  to  any  extent.  The  Persian 
vocabulary  is  fUU  of  Arabic  words ;  the  Araucan 
diction 'try  has  even  a  larger  number  of  Spanish 
than  of  Indian  words ;  yet  the  inflexional  sys- 
tem of  these  languages  is  in  no  way  affected 
by  the  circumstance.  If,  then,  we  find  that 
the  Latin  vinum  represents  the  Greek  otpos, 
wine,  and  the  Latin  ovis  tlie  Greek  Stt,  a  sht^ep, 
it  may  be  possible,  probable,  or  certain,  that 
the  Latin  may  have  imported  the  word  from 
the  Greek  ;  but  a  notion  of  conscious  borrowing 
cannot  possibly  be  applied  to  the  words  in  the 
following  table : — 

Saotertt         Grvrk  latin     Slavonle     liiUi 

Father    .  pit&r  vanfp        pater    .    .    .  athair 

Mother    ,  mAt&r  Mijri^p        macer  mati     mathair 

Brother  .  bhr&tar  (^panjp)    frater   brat      brathoir 

Sitter .    .  Rvftaar  ....  soror    sestra  sinr 

Daughter  dohitar  tfvy^nfp     .    .    .  dokte   dear 

Such  comparisons,  while  they  prove  the  al> 
solute  impossibility  of  borrowing  or  importa- 
tion from  one  dialect  into  another,  throw  also 
a  flood  of  light  on  the  social  and  moral  condi- 
tion of  the  several  races,  and  of  the  common 
parents  from  which  they  sprang.  The  names 
for  numerals,  for  domestic  and  other  animals, 
for  articles  of  clothing,  for  agricultural  and 
other  implements,  for  houses  and  other  build- 
ings, and  for  natural  phenomena,  furnish  in- 
disputable evidence  of  their  social  condition, 
botn  intellectually  and  morally.  But  this  sub- 
ject, momentous  and  interesting  as  it  is,  belongs 
properly  to  the  history  of  Aryan  civilisation, 
and  cannot  be  further  treated  here.  It  is  more 
necessary  for  our  present  purpose  to  remark 
that  a  comparison  of  these  inflexional  systems 
shows  that  the  Latin  never  passed  through  the 
Greek ;  while  it  becomes,  for  similar  reasons, 
equally  certain  that  the  Romance  languages 
have  not  sprung  from  the  Latin,  but  owe  their 
origin  to  imwritten  Italian  dialects,  sprung 
from  the  same  stock  to  which  the  Latin  itseS 
belongs.  This  conclusion  is  of  the  highest 
importance,  as  it  enables  us  to  rate  at  their 
true  value  the  literary  dialects  of  Greece, 
Rome,  and  England.  Such  languages,  however 
graceful  or  powerful,  have  pas^  into  an  arti- 
ficial condition  of  arrcf>ted  growth,  and  are 
really  in  a  state  of  decay.  They  have  lost  tlie 
power  of  regeneration  which  the  vulgar  dia- 
lects retain ;  they  are  exposed  not  less  than 
the  dialects  to  phonetic  corruption,  and  cannot 
issue  out  into  new  forms  by  any  powers  of  their 
own.  Into  this  state  of  stagnation  the  Latin 
dialect  was  brought  when  it  became  a  literary 
language.  *  It  could  not  grow,*  says  Professor 
Ifax  Muller  (Lectures  wi  Language,  first  series, 
p.  68),  '  because  it  was  not  allowed  to  change 
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or  to  deviate  from  its  daadoal  correct ness.  It 
was  haunted  by  its  own  ghost.  Literaiy  dia- 
lects»  or  what  are  commonly  called  classical 
laoguages,  pay  for  their  temporary  greatness 
by  inevitable  decay.  They  are  like  stagnant 
lakes  by  the  side  of  great  riTers.  They 'form 
reservoirs  of  what  was  once  living  and  moving 
speech,  but  they  are  no  longer  carried  on  by 
the  main  current.  At  times  it  may  seem  as  if 
the  whole  stream  of  language  was  absorbing 
these  lakes,  and  we  can  hardly  trace  the  small 
rivuletB  which  run  on  in  the  same  bed.  But 
if  lower  down,  that  is  to  say  later  in  history, 
we  meet  again  with  a  new  body  of  stationary 
language,  forming  or  formed,  we  may  be  sure 
that  its  tributaries  were  those  very  rivulets 
which  for  a  time  were  almost  lost  out  of  our 
sight.  ...  As  soon  as  a  language  loses  its  un- 
bounded capability  of  change,  its  carelessness 
about  what  it  throws  away,  and  its  readiness  in 
always  supplying  instantaneously  the  wants  of 
mind  and  neart,  its  natural  life  is  changed  into 
a  merely  artificial  existence.  It  may  still  live 
on  for  a  long  time,  but  while  it  seems  to  be  the 
leading  shoot,  it  is  in  reality  but  a  broken  and 
withering  branch,  slowly  falling  from  the  stock 
from  which  it  sprang.  The  sources  of  Italian 
are  not  to  be  found  in  the  classical  literature 
of  Rome,  but  in  the  popular  dialects  of  Italy. 
En^sh  did  not  spring  from  the  Anglo-Saxon 
of  Wessex  only,  but  from  the  dialects  spoken 
in  every  part  of  Great  Britain,  distinguished 
by  local  peculiarities,  and  modified  at  different 
times  by  the  influence  of  Latin,  Danish,  Nor- 
man, French,  and  other  foreign  elements/  In 
the  same  way,  a  comparison  of  the  several  high 
and  low  Grerman  dialects  shows  that  there  never 
was  one  common  Teutonic  language.  The 
Gothic  of  Ulfilas  has  no  more  claim  to  the 
parentage  of  the  other  forms,  than  Sanscrit  to 
that  of  Greek,  or  Greek  to  that  of  Latin.  But 
all  these,  together  witli  the  Celtic,  Scandinavian, 
Lithuanian,  and  other  dialects,  point  to  the 
common  language  of  an  earlier  time,  when  the 
ancestors  of  all  these  branches  of  the  human 
family  still  dwelt  in  the  same  home. 

To  this  great  tribe  of  languages,  Frecferic 
Schlegel  gave  the   name  Indo-European ;  but 
this  title,  as  upholding  too  much  that  geographi- 
cal system  of  classification  which  had  been  the 
fruitful  source  of  so  many  errors,  has  been  dis- 
placed by  that  of  Aryan — a  designation  adopted 
by  large  portions  of  this  family  of  nations,  if  not 
daim^  originally  by  the  parent  stock  itself. 
The  root  of  this  name  is  found  in  Gr.  (pa  and 
iipovPf  Lat  ararCy  in  the  participial  forms  erde 
and  earth,  and  in  earing^  an  old  English  word 
for  harvest;    but  the  mstinctive  force  of  the 
root  was  lost  when,  from  the  sense  of  plough- 
ing and  tilling,  it  passed  into  a  mere  title  of 
honour.     Thus  in  the   Vedic  literature  Arya 
and  Sudr.1  give  an  exhaustive  division  of  man- 
kind, and  the  Persian  distinction  of  Iran  and 
An-iran  is  familiar  to  all.     But  the  evidence 
fornished  by  the  language,  the  discovery  of 
which  rendered  this  cUssification  possible,  has 
produced  oooBequences  still  more  important. 
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It  has  swept  away  all  those  theories  whii^ 
treated  language  as  the  result  of  conscioua 
agreement)  and  which  discerned  that  agree- 
ment in  the  formal,  as  distinguished  from  the 
radical  elements  of  speech,  or,  in  other  words, 
regarded  the  inflexional  terminations  of  nouns 
and  verbs  as  arbitrary  additions  which  origi- 
nally had  no  meaning.  It  has  shown  that  all 
such  terminations  existed  in  earlier  forms  of 
language  as  separate  words,  while  it  exhibits 
the  workings  of  similar  combinations  in  more 
recent  dialects.  Thus  the  paradigm  of  the 
substantive  verb  already  given,  shows  that  the. 
word  for  the  first  person  consists  of  the  radical 
as,  denoting  breath  or  life,  and  the  personal 
pronoun  7ni;  and  the  English  am  is  as  much 
made  up  of  these  two  elements  as  is  the 
Sanscrit  dstni  or  the  Lithuanian  esmi.  The 
other  persons  of  the  several  numbers  are 
formed  by  adding  to  the  root  the  pronouns 
expressive  of  those  persons ;  and  this  process 
is  seen  in  all  vaneties  of  Aryan  dialect, 
although  the  substitution  of  a  synthetical  for 
an  inflexional  structure  has  to  some  extent 
obliterated  the  earlier  forms  in  many  modem 
languages.  This  result  must,  doubtless,  be  in 
part  attributed  to  the  expression  of  personal 
pronoims  in  such  languages;  the  phrase  iyA 
ufil,  or  /  am,  is  strictly  speaking  tautological ; 
but  the  practice  is  sure  m  the  end  to  weaken 
the  inflexional  structure  of  a  dialect  to  which  it 
is  applied.  The  closeness  of  the  parallelism 
in  earlier  stages  of  speech  is  exhibited  in  the 
following  paradigm : — 


Thougivat 
He  give*  . 
Weffive  . 
Ye  drive.  . 
The^give 


Sanwrlt 
dAda-mi 

d4da-ti 
dad<mM 
d»t-tha 
dAd-a-ti 


OrMk 

LAtia 

BiSio'lii 

do 

ai&ttf 

da<s 

Bi6tf9t 

da-t 

iiSo-lity 

da-mus 

jtjo-rc 

da-tia 

M6-atri 

da>nt 

But  although  in  the  Latin  do  the  reduplica- 
tion of  the  root  and  the  pronominal  sufRx  has 
been  as  much  lost  as  in  the  French  aimtf  yet 
when  needed  phonetically,  the  suppressed  suf- 
fixes are  always  at  hand.  Thus  we  have  in 
French  il  aime,  Lat.  amat,  he  loves ;  but  if  the 
expression  is  to  be  inverted,  we  have  imme- 
diately aime-i'il?  The  method  of  forming  the 
tenses  has  been  illustrated  in  the  articles 
Impkrfect  TbxsEj  Futubb  Tensb,  &c;  and 
we  need  only  remark  that  what  holds  good 
of  Greek  and  Latin,  holds  good  also  of 
French  and  Italian.  The  French  future  is 
formed  by  adding  to  the  root  of  the  verb 
the  infiexions  of  the  present  tense  of  avoir, 
to  have;  and  if  after  examining  the  termi- 
nations any  doubt  remained,  it  would  be 
removed  by  a  reference  to  the  uncompounded 
Proven9al  future,  dir  vos  at,  dir  voa  em.  The 
choice  of  this  verb  to  express  future  time  was 
arbitrary ;  but  the  choice  once  made,  the  old 
^mmatical  law  at  once  took  effect  This 
instance,  however,  may  serve  to  show  the 
infinite  variety  of  forms  which  the  same  lan- 
guage may  assume.  It  is  obvious  that  instead 
of  taking  the  Latin  habeo,  I  have,  as  the  base 
of  the  tense,  dizai^habeo  dicere,  the  preeesl 
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tense  of  vado,  I  go^  might  have  bees  adopted, 
cuxd  with  dirtKtis  a  Tezy  different  fonn  of 
inflexion  would  at  once  have  been  the  result 

The  words  already  eguunined  show  further 
that  our  nouns  and  verbs  are  made  up  of  two 
radical  components,  which  cani^ot  be  further ' 
decomposed,  and  these  are  the  roots  jtredica^  , 
4ive  and  the  roots  demonstrative^  the  latter  j 
being  sometimes  called  pronominal  or  locaL  ; 
The  method  (and  there  cun  only  be  three  ■ 
modes)  in  which  the  formor  are  combined , 
with  the  latter  determines  the  class  to  which 
any  particular  language  is  to  be  assigned.  In  , 
'many  compound  words  we  have,  of  course,  two,  ' 
or  possibly  more  p»redicative  roots,  but  in  no ' 
case  have  we  any  mere  arbitraiy  and  unmean- , 
ing  suffix.  Thus  the  English  landscape^  com- 1 
pared  with  the  Qerman  acsellschaftf  exhibits^ 
a  suffix  which  is  itself  toe  past  participle  of  i 
a  verb,  and  the  termination  -repot  in  the! 
Greek  comparison  of  a(^cctives  (o.ff.  4ro^-| 
repos)  is  no  pronominal  ending,  but  the  predi- ' 
cative  root  tor,  to-  go  beyond,  which  reappears  ' 
in  the  Latin  trans  and  the  French  trh  iisod  as  . 
a  prefix  tp  mark  the  superlative  degree.  The  ! 
adaptability  of  these  roots  to  express  shades  of  | 
Pfieaning  indefinitely  removed  from  the  original . 
idea  is  indeed  wonderful.  Thus  the  root  ar,  i 
to  plough,  was  transferred,  as  in  the  iSanscrit 
aritram^  an  oar,  from  the  ground  to  the  sea, ' 
which,  in  Shakapeare*s  phrase,  *  nten  tiar  and  \ 
liTound  with  keels.' .  It.  thence  passed  to  the ; 
idea  of  labour  in  general,  as  in  the  Old  ■ 
Norse  erfidi,  the  German  arbeit,  the  English ' 
vrrand^  and  finally  through  the  Greek  Ai»7<Js,  { 
ii.pyriO'T'fiSt  AypioSf  Latin  agrestis^  expressing 
ideas  of  swiftness,  slowness,  brilliancy,  rude- 1 
ness,  it  came  to  denote  in  ars^  art,  the  highest 
conceptions  of  the  painter  and  the  poet.  \ 

These  roots  Bopp  divided  into  two  classes, 
roots  ending  with  a  vowel  and  Toqtfl  ending 
with  a  consonant;  by /Professor  Max  Miiller 
they  are  classified  as  primitive,  secondary,  and 
tertiary,  the  first  being  simply  a  vowel,  as  t,  to 
go,  or  a  vowel  and  consonant,  ?sad\B  eat,  da  to 
give ;  the  secondary  comprising  those  which  have 
a  vowel  between  two  consonants ;  while  those 
which  have  two  or  more. consonants  coming  to- 
gether fall  under  the  third  class.  The  possible 
combinations  of  these  letters  would  give  many 
thousands  of  such  roots ;  but  in  fact  the  num- 
ber used  is  very  small.  Sanscrit  grammarians 
reckoned  them  at  1,700,  and  probably  not  j 
ygifiTe  than  one-third  of  that: number  are  ac- 
tually needed.  The  language  of  the  English 
peasant  is  said  to  be  carried  on  with  300 
Sisords,  and  Shakspeare  was  contented  with 
16,000;.  but  50  derivatives  out  of  only  500 
predicative  roots  would .  give  a  list  of  25,000 
words.  Tlie  mode.in  :virhich  these  roots  are 
used  enables  us  to  frame  a  geneal(^eal  classi- 
fication of  Jbmguagea,  as  it  furnishes  evidence 
that  the  separation  <^  each  from  the  parent 
9tock  did  not  take  place. until  its  grammatical 
eystem  had  .been  copiploted.  But  as  such  for* 
matjojMf  as  the  Fvench  iiitptfi,  and  the  Latii) 
ftfkd.Clfr^  ilBp9rfe<4:44c«l4yri^9tiee4,j>ho!ir 
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the  wide  choice  of  means  available  for  the  con- 
struction of  new  forms,  it  is  perhaps  a  matter 
of  WQuder  that  we  are  able  to  trace  the  genea- 
logical connection  as  minutely  as  we  can.  In 
the  AoQLUTnrA.TB  Lanou^oks  [which  see]  this 
classification,  fails  us ;  but  the  distinction  of 
pronominal  and  predicative  roots  supplies  an- 
other which  is  absolutely  exhaustive.  They 
may  be  so  combined  (1)  as  to  preserve  the  dis- 
tinct existence  of  both,  and  so  to  exclude  all 
phonetic  corruption,  or  (2)  so  that  the  predica*- 
tive  root  may  remain  intact,  or  (3)  so  that 
both  the  roots  may  be  modified  by  phonetic 
changes. 

The  first  mode  marks  the  Radicai.  stage  oi 
language,  and  is  seen  only  in  the  Chinese,  which 
is  therefore  a  monosyllabic  language,  in  which 
every  root  is  a  word  and  has  its  own  proper  force. 

The  second,  or  TERimrATioiiAL  Stage,  com- 
prises the  agglutinative  or  Turanian  dialects. 

The  third,  or  the  Inflexional  stage,  includes 
the  written  and  literary  languages  of  the  Aryan 
and  Semitic  families,  which  are,  strictly  speak- 
ing, the  ovlj  families  of  speech  ftilly  deserving 
that  title,  the  characteristics  of  the  Semitic 
dialects  being  that  the  component  pronominal 
and  predicative  elements  are  more  palpable 
than  in  the  Aryan  languages;  and  also  that 
every  root  in  the  former  consists  of  three  con- 
sonants, whence  they  have  sometimes  received 
the  name  of  tri-literaL 

The  laws  of  phonetic  change  are  of  primary 
importance  in  the  science  of  language.  The 
analysis  of  language  has  led  to  the  conclusion 
that  '  sound  etymology  has  nothing  to  do  with 
sound.'  The  true  conditions  which  regulate 
phonetic  changes  in  Arvan  languages  are  in 
great  measure  comprised  in  Grimm's  law,  which 
may  be  stated  as  follows : — 

'  Wherever  the  Hindus  and  the  Greeks  pro- 
nounce an  aspirate,  the  Goths  and  Low  Ger- 
mans generally  pronounce  the  corresponding 
soft  check  (^,  d^  6),  the  Old  High  Germans  the 
corresponding  hard  check  {k,  ty  p),* 

Thus  (1)  if  for  the  English  yesterday  we 
desire  the  German  and  Greek  equivalents,  we 
must  expect  words  beginning  with  g  and  ch^ 
and  accordingly  we  find  x^<^  ii^  the  latter,  and 
geatem  in  the  former.  (2)  The  Greek  ^,  a 
beast,  is  represented  by  the  Latin  fera,  the 
German  ^AaVr,  English  deer ;  and  if  for  the  Eng- 
lish dare,  we  look  for  a  G^ek  word  beginning 
with  0,  we  find  ea^pftw,  (3)  The  Greek  ^in^s 
is  represented  by  the  Latin  fagus,  the  Gothic 
hoka,  the  Enghsh  beech.  (4)  The  EngUsh 
qaecn  or  quean  is  the  GK>thic  qint,  the  Greek 
ywM,  Sanscrit  jani,  (6)  The  English  two, 
German  zwH,  Old  High  German  suei,  answers 
to  the  Latin  and  Greek  8i^.  (6)  Few  really 
Saxon  words  begin  with  />,  and  none  in  Gothic 
except  foreign  words,  while  in  Sanscrit  the 
corresponding  b  is  very  seldom  an  initial 
sound,  its  place  being  occupied  with  the 
labial  spiritus  tr.  (7)  The  Greek  K^pas  is  re* 
presented  in  the  Latin  corrm,  cervus,  English 
horn  and  hart.  (8)  The  English  three  an'> 
Bwen  to  the  German  drti,  Latin  trts^  G^reek 


LANGUAGE 


rpus.  (9)  The  English /arr,/«Ty,  answers  to 
the  Greek  r^pof,  and  the  Sanscrit  char.  For  a 
fuller  illustration  of  these  formulae,  the  reader 
is  "referred  to  Professor  Max  MiiUer's  Lectures 
on  Language^  second  series,  v. 

Witli  Grimm's  law  must  bo  combined  four 
propositions,  which  may  be  regarded  as  consti- 
tuting '  the  Magna  Charta  of  the  science.' 

(1)  The  same  word  takes  different  forms  in 
different  languages,  as  the  Latin  ipse  reappears 
in  the  Italian  medesrmOy  and  the  French  iMme ; 
but  (2)  even  in  the  same  language.  Thus  the 
English  has  receired  from  the  French  some 
woids  which  it  already  possessed  in  a  Teutonic 
form,  the  French  ^m'/c  being  thus  set  by  the  side 
of  the  Anglo-Saxon  wile^  and  guiae  and  wise^ 
engage  and  wed^  alike  became  English  words. 
(3)  Different  words  take  the  same  form  in 
different  languages.  Thus  in  Danish  good  is 
Ood;  but  the  identity  of  sound  between  the 
two  words  is  merely  accidental.  *The  two 
«r>rd8  are  distitact,  and  are  kept  distinct  in 
efery  dialect  of  the  Teutonic  family.  As  in 
English  we  have  God  and  good^  wo  have  in 
Anglo-Saxon  God  and  yod ;  in  Grothic  guih 
and  God ;  in  Old  High  German  cot  and  cuot ; 
in  Dutch  God  and  goed.  Though  it  is  impos- 
siblc  to  ^r^  a  satisfactory  etymology  of  either 
God  or  good,  it  is  clear  that  two  words,  which 
thus  run  parallel  in  all  these  dialects  without 
ever  meeting,  cannot  be  traced  back  to  one 
central  point.'  But  (4)  difference  of  meaning 
will  show  that  words  of  the  same  form  in  the 
same  language  belong  really  to  different  roots. 
The  French  pronoun  son  represents  the  Latin 
suum ;  the  noun  so  spelt  is  the  Latin  sonwn^ 
sound :  louer,  to  praise,  is  the  Latin  laudare ; 
loner,  io  let,  the  Latin  Ivcare.  The  English 
cleave  in  the  sense  of  striking  is  ^he  Anglo- 
Saxon' c/(/!/in  ;  in  the  sense  of  severing,  it  repre- 
sents the  Anglo-Saxon  clufan.  But  it  follows, 
of  course,  that  words  which  retain  no  resem- 
blance to  each  other  may  be  most  closely  related. 
Thus  the  Sanscrit  for  tear  is  (d)asrUf  which 
appears  in  Greek  as  S^pi/i  ddxpvfia,  in  Latin 
zaiacryma,  French  larme;  in  Gothic  as  tagr, 
English  tear :  and  thus  is  established  the  iden- 
tity of  the  English  tear  and  the  French  larme. 

Finally,  it  must  be  remembered  that^  although 
man  is  distinguished  from  the  lower  animaJs 
by  the  power  of  framing  and  giving  expression 
to  general  ideas,  yet  his  speech  could  never 
have  become  the  vehicle  for  any  but  the  merest 
sensuous  thought^  if  it  had  not  passed  through 
the  crucible  of  metaphor.    Speaking  from  com- 

Ctively  scanty  evidence,  Locke  with  marvel- 
sagacity  concluded  that  if  we  could  trace 
to  their  sources  all  words  which  now  bear  an 
abstruse  signification,  '  we  should  find  in  all 
languages  the  names  which  stand  for  things 
that  fall  not  under  our  senses,  to  have  had  their 
first  rise  from  sensible  ideas.'  This  conclusion 
is  aow  fully  established  by  tiie  evidence  of 
comjtenitfve  philology.  Words  which  denote 
the  Spirit  of  God  meant  originally  .nothing 
more  than  the  breath  of  the  ^y :  words  ex- 
pnsiiiig  the  soul  or  life  of  man,  once  meant 
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only  air  or  wind.    The  wonderful  flexibility  of. 
these  predicative  roots  may  be  seen  by  ex^imin- 
ing  the  changes  of  meaning  undergone,  for  ex- 
ample, by  the  root  mar  or  md,  whidi  ooginaUy 
expressed  simply  the  idea  of  crushing  or  grind- 
ing.    With  this  meanine  it  appears  in  the  Greek 
M^At},  the  Latin  onola,  the  Irish  meile,  and  the 
English  mill  and  meal.    The  transition  from 
pounding  to  fighting  is  seen  in  the  Greek  fidp- 
jnifjua — while  as  expressing  the  ideas  of  ^ften- 
ing  or  destruction,  the  root  furnished  a  name 
for  man  as  subject  to  disease  and  death,  the 
morbus  and  7nors  of  the  Latins,  while  the  gods 
were  a-fifipo^ot,  or  im-mor'taUs.    Again,  under 
the  form  maiy\  or  mraj\  the  root  gave  birth  to 
the  Greek  fiiAyot,  and  the  Latin  mtdgeo,  mtdceo, 
all  meaning  originally  to  stroke ;  and  the  corre- 
sponding ideas  of  softness,  sweetness,  and  de- 
cay were  expressed  in  the  Greek  Bkdl,  /iaXcur^f, 
fia\9inat0,  and  the  Latin  marcidtts  and  mollis. 
In  the  same  way  the  root  Jan  passed  from  its 
original  force  of  making  and  producing  (as  in 
the   Sanscrit  janas,   Gr.  yivos,  yovfOt,  yvvi\, 
English,  kifUi  king,  fueen,  miean)  to  the  abstract 
idea  of  -knowing,  as  in  tne  Sanscrit  y«4,  thc^. 
Greek  yvStfoi,  Latin  gnosco,  English  know ;  the  . 
close  relation  of  these  two  ideas  being  best  seep^l 
in  the  Teutonic  kann  (can)  and  kenne  (ken).  • 
Other  and  more  complete  illustrations  <»f  ^e 
metaphorical  processes  which,  from  means  so; 
poor  and  weak,  produced  the  wonderful  £aJbric. 
of  philosophic  language,  will  be  found  in  iPro-  ^ 
fessor  Max  Muller's  Lectures  on  Language, 

The  ultiaiate  conclusions  tx)  which  the  science 
of  language  may  carry  us  are  not  on  all  poin^* 
definitely  ascertained.    The  original  form.  p(^ 
those  primary  roots  which  we  calfpredicatiFe'iA.: 
yet  to  be  ascertained ;  and  the  philologists  who 
advocate  the  onomatOT)oetic  theory,  which  traces 
them  to  imitations  of  natural  sounds,  maintain 
on  this  point  a  sharp  controversy  with  tliei|> 
opponents.     (F.  W.  Fairar,  Chapters  on  I^rir 
guage.)    If  their  conclusions  (which  would  not 
at  ul  weaken  the  argument  from  the  general 
ideas  expressed  in  predicative  roots)  can  be  cs-^ 
tablishea,  they  would  ftirther  prove  that  msn' 
was  originally  mute,  while  the  evidence  already' 
at  our  command  shows  that  ho  was  unable  duripg. 
a  long  period  to  express  more  than  the  merest 
bodily  sensations.    Each  stage  in  the  growtit, 
of  language  marks  the  formation  of  new  wants, ^ 
new  ideas,  and  new  relations.     *  It  was  an  ev0nt 
in   the  history  of  man,'  says  Professor  M^t 
Mijller,  'when  the  ideas  of  father,  motjier,,^ 
brother,  sister,  husband,  wife,  were  first  opn-- 
ceived  and  fiist  uttered.     It  was  a  new  $ra 
when  the   numerals,  from    one   to  ten    ha4 
been  framed,  and  when  words  like  law,  righj^ 
duty,  generosity,  love,,  had  been  added  to  the 
dictionary  of  man.    It  was  a  revelation— the 
great  est  of  all  revelations^^when  the  conception 
of  a  Creator,  a  Ruler,  a  Father  of  man,  when 
the  name  of  God  was  for  th^  first  time  uttered, 
in  tuts  world.'    [Roots.] 

The  following  genealogical  table  of  the  Arya^^ 
family  of  languages  may  serve  to  jUustnte  t|^ 
remarks  made  in  this  article :— 
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UTEMO  LAiroUAaBI 

SIritote  Of  IndU .       . 
the  Gipsies 


Wales. 
Brittany 


DKAD  LAVOUAOB 

Pxatarit  and  Pali ;  Sanaorit,  ICodem  and  Yedie. 
Fazri,  FehM,  Zend 


BRAJICHB 


Oondah 


1 


Gyxnric 


Scotland iGadhdlo 

Ireland ;woanBuo 


Portugal 
£)pain  . 

France 


:  I 

1*00  [ 


I  ^*^J^i- lingua  Tiilgaris  ^  Latin 


(Osean 
Latin 
Umbrian 


Indie     . 
jlranic    . 


Oeltio     . 


-ItaUo     . 


1 


1^ 


Italy  . 

Wallaohia  .       .       .       .     / 

AlbanU 

nm^^^  ir^.^   (  Doric, -fiolio 

Greece        .    KocH  \  ^ttlc,  Ionic  . 

Lithuania Lettic 

Russia 
Poland 
Gennany 


England 

Holland 

Denmark 

Sweden 

Norway 

Iceland 


:1 


Soutb-East  SlaTonic 
West  Slayonio 
High  German 


Middle  High  German— Old  High  Gennan 

Gothic 

Anglo-Saxon       . \  Low  German 

Old  Dutch   ....... 


Old  Norse 


A  more  complete  table  of  the  Aryan  Ian- 
gnageA,  together  with  genealogical  tables  of 
the  Turanian  and  Semitic  fiunilies  of  languages, 
will  be  found  in  Professor  Has  HiillePs  Lec- 
tures on  Languofff,  first  series. 

On  the  subject  generally,  see  Max  Muller, 
Lectures  on  the  Scunce  of  Lanfftiaae,  first  and 
second  series,  wherein  abundant  references  will 
be  found  to  all  the  important  philological  works 
of  recent  writers.     [TEUTOinc.] 

&Miiarles»  Bentes  &aiiiarii  (Lat).  The 
long  conical  and  sharp-pointed  teeth  which  are 
l^aeed  next  behind  the  incisors.  They  are  also 
called  denies  canini  and  cuspidati.  They  never 

exceed  — H-  in  number  in  the  Ferine  Mammalia. 

XAnlufl  (Lat.  a  butcher),  A  Linnsean  genus 
of  Passerine  birds,  forming  the  typical  family 
of  the  Dentirostral  division  of  that  order  in 
the  8yst«tm  of  Cuvier.  The  birds  of  the  family 
Laniada,  shrikes,  or  butcher-birds,  are  charac- 
terised by  a  strong  compressed  conical  beak,  more 
or  less  hooked,  and  emarginate  near  the  pointy 
as  in  the  other  Dentirostres.  The  shrikes  lire 
in  families,  and  fly  irregularly  and  precipitately, 
uttering  shrill  cries;  they  build  in  trees,  lay 
fiye  or  six  eggs,  and  take  great  care  of  their 
young.  They  have  the  habit  of  imitating  a 
part  of  the  songs  of  such  birds  as  live  in  their 
Tlcinity.  The  larger  and  stronger  birds  are 
predatory,  and  attack,  slay,  and  devour  smaller 
Diids ;  whence  the  name  Buicher-bird, 

Irfmalnfn.  This  genus  of  Meliacea  yields 
the  Lansa,  Lan^t,  or  Ayer-Ayer,  a  yellow 
fhiit  about  the  size  of  a  pigeon's  egg,  highly 
esteemed' in  the  East  The  species  X.  domes- 
tieum  is  a  tree  with  imparipinnate  leaves.  Its 
wood  is  used  by  the  Malays. 

XrfuisqaenetSy  Xrfuiskiieol&ts  (Ger.  land- 
knechte,  country  men  or  lads,  or  lanzknecht, 
from  the  lance  or  pike  which  they  carried).  The 
Gennan  infantry  first  raised  by  the  emperor 
IfMrimilian  to  confront  that  of  the  Swisst,  to- 
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niyric    . 
Hellenic 

jwindic  . 


-Teutonic 


I 


I 


Scandinavian 


wards  the  end  of  the  fifteenth  century.  The  lans- 
knechts  were  very  irregularly  armed  ;  the  greater 
part  with  pikes,  but  certain  companies  in  every 
division  had  muskets.  They  were  raised  by 
voluntary  enlistment,  and  their  leaders  passed 
with  little  reluctance  into  the  service  of  any 
power  which  was  willing  to  pay  them.  This 
infantry  played  a  conspicuous  part  in  the  wars 
of  Italy,  in  the  first  half  of  the  sixteenth 
century,  after  which  the  name  fell  into  disuse. 

XAntem  (Lat  lantema).  In  Architecture, 
a  drum-shaped  erection,  eiUier  square,  circular, 
elliptical,  or  polygonal  in  plan,  placed  on  the 
top  of  a  dome,  or  on  that  of  an  apartment^  to 
give  light     [Cupola.] 

Xiantem,  MCario.    [Magic  Lantebn.] 

XrtUBtem  ^Wlieel.  In  Mechanics,  a  kind 
of  pinion  having,  instead  of  leaves,  cylindrical 
teeth  or  bars,  known  as  trundles,  or  spindles, 
in  which  the  teeth  of  the  main  wheels  act 
The  ends  of  the  trundles  being  fixed  in  two 
parallel  boards  or  plates,  the  lantern  wheel  has 
the  form  of  a  box,  or  a  lantern,  whence  the 
name ;  it  is  much  used  in  horology,  but  is  now 
seldom  employed  in  mechanics,  for  which  pur- 
poses toothed  wheels  have  been  substituted  for  it; 

Zianthanlte.  Native  carbonate  of  lan- 
thanum. 

Ziantliaiiiiiii  (Or.  Aaytfarciy,  to  escape  no- 
tice). Symbol  La;  atomic  weight  92  8.  A 
metallic  substance  discovered  by  Mosander  in 
Cerite ;  it  is  associated  with,  and  concealed  as 
it  were  by,  the  oxide  of  cerium.  It  is  con- 
stantly associated  with  didymium,  and  it  is  a 
diatomic  element 

iMnynrdm  (perhaps  connected  with  the  Fr. 
laniire,  a  thong).  On  Shipboard,  short  ropes 
used  in  making  fast  various  articles  ;  but  more 
particularly  in  stretching,  by  means  of  deadeves 
or  blocks,  other  ropes,  as  the  shrouds,  stays,  &c 

Ziaoooon  (Gr.).  In  Greek  Mythology,  a 
son  of  Antenor  and  priest  of  Apollo  or  Po- 
seidon during  the  Trojan  war.     While  he  was 


LAPAGERIA 

engaged  in  sacrificing  a  ball  to  Poseidon,  two 
enormous  serpents,  sent  by  Athena,  in  revenge 
for  his  having  endeavoured  to  dissuade  the 
Trojans  from  admitting  the  famous  wooden 
horse  within  their  walls,  issued  from  the  sea ; 
and  having  fastened  on  his  two  sons,  whom  he 
vainly  endeavoured  to  save,  at  last  attacked  the 
father  himself,  and  crushed  him  to  death  in 
their  complicated  folds.     (Vir;^  JEn,  ii.) 

This  story  has  gained  celebnty  from  its  form- 
ing the  subject  of  one  of  the  most  beautiful 
groups  of  sculpture  in  the  whole  histoiy  of 
ancient  art.  The  composition  ia  pyramidal, 
and  represents  Laocoon  and  his  two  sons 
writhing  and  expiring  in  the  convolutions  of 
the  serpents.  This  famous  group  of  sculpture, 
which  was  highly  praised  by  Pliny,  was  dis- 
covered at  Borne  among  the  ruins  of  the  palace 
of  Titus,  at  the  beginning  of  the  sixteenth 
century ;  and  afterwards  placed  in  the  Famese 
palace,  whence  it  found  its  way  to  the  Vatican, 
it  was  executed  by  Polydorus,  Agesander,  and 
Athenodorus,  the  three  celebrated  artists  of 
Rhodes. 

XApairerla  (after  Josephine  Lapagerie,  the 
first  wife  of  Napoleon  Bonaparte).  A  beauti- 
ful genus  of  twining  undershrubs  from  Chili, 
belonging  to  the  Phtleaiacea,  L.  rosea,  with  its 
great  bell-shaped  rosy-crimson  lily-like  flowers, 
18  one  of  the  most  gorgeous  creepers  introduced 
for  the  ornamentation  of  our  greenhouses. 

^apllll  (Lat.  lapillus,  a  little  stone).  Small 
volcanic  cinders. 

XApis  (Lat.).  In  Boman  Antiquity,  literally 
a  stone;  but  the  term  was  used  among  the 
Romans  to  signify  a  mile,  at  the  end  of  which 
lapides  or  stones  were  erected  with  a  mark 
^hereon  to  show  the  distance  &om  Borne. 
Hence  the  phrases  tertius  lapis^  centesimus 
laptSy  &c,  for  3,  100,  &c.  miles;  and  some- 
times even  the  ordinal  number  was  used,  with 
lapidem  understood,  as  ad  duodecimum — twelve 
miles  distant.  The  Boman  practice  of  indi- 
cating the  distance  of  one  place  from  another 
by  the  erection  of  stones  has  been  borrowed  by 
almost  all  the  nations  of  modem  Europe. 

XApis  Caustiovui  (Lat.).    Caustic  potash. 

XApis  Biwliins  (Lat').  A  compoimd  of 
nitre,  alum,  and  verdigns,  melted  together; 
camphor  is  sometimes  added,  and  white  vitriol 
substituted  for  verdigris.  A  portion  of  this 
fused  compound  dissolved  in  water  formed  a 
celebrated  eye  lotion ;  it  was  hence  also  called 
Lt^pis  ophthalmicus. 

XApis  Znfemalis  (Lat.).  Fused  nitrate  of 
silver ;  often  called  lunar  caustic. 

XApis  ZasuU  (Lat  lapis,  and  Arab,  azul, 
heaven).  A  minenil  of  a  blue  colour,  found 
in  masses  or  nodules  (generallv  in  granite  or 
crystalline  limestone^  mixed  with  F^par  and 
Quartz,  and  often  sprinkled  with  yellow  grains 
of  Iron  Pyrites.  It  is  a  silicate  of  sodium, 
calcium,  and  aluminium,  together  with  a  sul- 
phide (probably  of  iron  and  sodium).  Fre- 
quent use  is  made  of  it  in  mosaic  and  inlaid 
work,  as  well  as  for  making  vases  and  other 
costly  ornaments ;  and  when  ground  to  a  fine 
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powder,  and  careftilly  washed,  so  as  to  remove 
all  foreign  matters,  it  fUmishes  the  valuable 
pigment  known  by  the  name  of  Ultramarine. 
A  nodule  of  considerable  size  has  been  found 
in  the  basalt  of  Titterstone  Clee  Hill  in  Shrop- 
shire ;  but  Siberia,  Persia,  China  and  Bucharia 
are  its  chief  sources.     [Laxultts.] 

XApis  &jdiiui  (Lat).  Lydian  stone.  A 
silicious  slate,  used  as  a  touchstone  for  trying 
the  quality  of  gold  and  silver  by  the  colour  of 
the  streak. 

ZApis  Ollaiis  (Lat).    [Potstonb.] 

XApia  BpeonUuis  (Lat  from  speculum,  a 
mirror).  The  Speetdar  Stone  of  the  ancients 
generally  signifies  Mica,  but  sometimes  Selenite 
or  transparent  Gypsum. 

XApitlisB  (Gr.  Aair(0ai).  In  mythical  Geo- 
graphy, a  people  of  Thessaly,  chiefly  known  to 
us  from  their  fabled  contests  with  the  Centaurs. 
The  battle  between  the  Centaurs  and  the 
Lapithse  has  been  described  by  Hesiod  and 
Ovid  with  great  minuteness. 

Xiaplaoe's  Coellloients  and  Vanotions* 
In  the  calculus  of  attractions,  certain  coeflScients 
and  functions  which  were  first  investigated  in 
the  Micanique  Cileste.  They  have  their  origin 
in  the  following  considerations.    If 

tt= [(x-.«')»  +  (y-y')'  +  (£r../)«]r* 

denote  the  reciprocal  of  the  distance  between 
two  points  (jr,  y,  z)  and  (j/,  y,  /) ;  then  the 
following  partial  differential  equation  will  be 
satisfled  identically: 

dhi    d^u    dhi^Q 

[PoTBimAL.]    If   polar  coordinates   be    em- 
ployed, then 
x=r  sin  $  cos  ^,  y=rsin  6sin^,  jr«r  cos  9, 

and  putting  for  brevity  cos  0»/i>  the  last  equa- 
tion becomes 

d^^^d^v^  ^^rrii^dii^  "' 

and  u  or 

may  be  expanded  in  a  series  of  the  form     * 
^oi  +  Px^^  +  ftc +Pr'^ 


r         r« V*» 

Each  coefficient  P|  will  be  a  determinate 
rational  and  integral  function  of  m,  cos  ^  V\  —  /i*«, 
and  sin  ^  -v/l — M*  of  the  i^  dimension  in  ju,  and 
an  exactly  similar  function  of  ^',  cos  ^'>v/l— ft** 

and  sin  ^'-v/l— M'*f  whose  greatest  numerical 
value  will  be  unity.  These  coefficients  P,. 
Pi.  Ps, .  . .  Pi  are  called  Laplace's  coefficients  of 
the  orders  0,  1,  2  .  .  .  e  respectively.  Substi- 
tuting the  series  for  u  in  the  last  differential 
equation,  it  is  easily  seen  that  P|  satisfies  the 
equation 

i{'-'')t} 
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ftn  eqnation  which  has  been  itat«grated  directly 
by  HargreaTe,  -Bonkixi/  Boble,  and  others. 
(Pka.  Trans.  1841  and  1857  ;  Crelle's  Journal 
and  Cainbridge  antl  Dublin  Math.  Jour,)  All 
functions  of  ft.  and  ^  which  satisfy  the  last  equa- 
tion, known  as  Laplaotf$  equation^  are  termed 
Laplac^8  FunoiionSi  Amongst  other  useful 
(voperties  of  such  functions  are  the  following : 
1.  Qi  and  Hi,  being  two  Laplace's  functions, 


•/oi/o 


whenever  t  and  /  are  different  integers. 
2i.  Any  function 


of  /ft,  cos  ^Vl— m'  and 
sin  ^  VI— /i*  which  does  not  become  infinite 
between  the  limits  of  the  above  integrals  can 
be  expanded  in  one,  and  only  in  one,  senes  of 
Laplace's  ftmctions.    If 

F(A^^)=Fo  +Fi  +   .  .   +Fi.  .  . 
represent  this  expansion,  then 

F.=  ^jT'  /*"f(m',  *')  Pi  dfi'  d^'. 

The  writers  on  Laplace^s  functions  are  very 
numerous.  It  will  suffice  here,  however,  to 
meiition  the  two  most  recent  special  works  on 
the  subject.  The  one  is  the  TreaUte  on  AU 
tract ionSj  Laplace^ s  Functions,  and  the  Figure 
qf  the  Earthy  by  Archdeacon  Pratt  (London 
1861);  the  other  the  ffandbuch  dsr  Kugel- 
/unaiionen.hy  Heine  (BecLin  1861). . 

XAplaoe*s  Tbeorem.  [Lajq&axgb*8.Thbo- 

BKM.] 

bippingr.    In  Artillery,  wearing  away  by 
friction  a  very  small  portion  of  the  sur&ce  of  '■ 
the  lands  of  a  rifled  gun,  in  order  to.eaee  the  : 
passage  of  the  shot  I 

Jokpme  (Lat.  lapsus,  a  slip).  In  Ecclesiastical  | 
Law,   the  omission  of  a  patron  to  present  a  ! 
clergyman  to  a  benefice  within  six  months  after ' 
its  being  void ;  in  which  cose  the  benefice  is  { 
said  to  be  void,  and  the  right  is  lost  to  the 
patron.     In  England  the  right  of  presentiition 
tlien  accrues  to  the  bishop,  and  to  the  sove- 
reign by  the  neglect  of  these ;  and  in  Scotland 
it  devolves  on  the  presbytery. 

ftapwtnff.    The  name  of  a  native  species ; 
of  the  genus   Vanellus,  dismembered  by  ^ech-  j 
stein  from  the  Tringa  of  Linnaeus.   [Vanellus 
and  TniNGA.]    The  lapwing  or  pee-wit  (  Vanel- ' 
lus  cristatus,  Bechst.)  is  an  inhabitant  of  this  | 
country,  and   subsists  chiefly  on  worms  and 
the  animalcules  of  the  seashore,  which  it  fire-  ' 
quents  in  great  numbers.     The  female  makes  a  ' 
simple  nest  by  scraping  tpgether  a  little  dry  j 
grass,   and  deposits  thereon  four  eggs,   of  a 
dirty  olive  colour  spotted  with  black.    The , 
young  birds  are  covered  with  a  thick  down 
when  hatched,  and  soon  begin  to' ran  about :  at 
the  approach  of  dan^r  they  squat  down,  and  | 
the  parent,  by  a  curious  instinct,  endeavours  i 
to  attract  the  attention  of  the  intruder,  and  | 
draw  him  away  from  the  spot,  by  fluttering  | 
about  with  cries  of  inquietude,  or  even  running 
along  the  ground  as  if  lame.     In  October  the 
lapwings  are  fat,  and  i;^  good  condition  for  the 
table :  their  eggs  are  considered  a  great  delicacy. 

318 


LARGO 

(Lat).    In  Architecture.     [La- 
cunar.] 

X«rariiim  (Lat).  In  Ancient  Architec- 
ture, the  apartment  in  which  tiie  lare»  or  house- 
hold gods  were  deposited;  it  also  frequently 
contained  statues  of  the  proprietor's  ancestors. 
Xiavboard  (Ital  quello  bordo,  that  side^ 
contracted  in  speaking  to*  'lo  bordo).  The 
former  term  for  the  left-hand  side  of  a  ship  to 
a  person  standing  on  %  whose  Isice  is  turned 
towards  the  head.  The  other  side  is  called 
ihe  starboard  *t  and  as,  from  the  resemblance  of 
sound,  larboard  and  starboard  were  often  con- 
fimndod,  the  word  was  officially  abolished  a 
few  years  ago,  and  port  substituted  arbitrarily 
for  it.     [PobtJ 

Aaroeoy  <^r.  larein,  from  Lat  latrocinium, 
theft).  In  Law,  a  species  of  felony,  distinguished 
formerly  into  simple  and  mixed :  the  latter  of 
which  was  the  taking  of  goods  and  chattels 
from  the  person,  or  from  the  house,  if  above  the 
value  of  twelve-pence.  But  this  distinction 
was  abolished  in  1828.  Larceny  is  the  feloni- 
ous and  fraudulent  taking  and  carrying  away  of 
the  goods  and  chattels  of  another.  Thefts  of 
things  affixed  to  the  freehold,  if  forming  port 
of  what  is  termed  real  property,  are  not  larceny 
ut  common  law ;  but  manv  oflfences  of  this  de- 
scription have  been  brought  within  the  eharao- 
ter  of  larceny  by  enactment  Bobbery,  break- 
ing into  and  stealing  in  a  dwelHnff-house,  if  in 
the  daytime,  piracy,  &c.,  are  species  of  mixed 
larceny.  A  receiver  of  stolen  goods  is  in- 
dictable either  for  a  substantive  felony,  or  ns 
accessory  to  the  theft  or  robbery.  The  law 
on  tho  subject  of  this  and  cognate  oifences  is 
now  consolidated  by  *The  Larceny  Act  1861.' 
[Law,  CniMiNAL.]  The  punishment  of  simple 
larceny  is  three  years*  penal  servitude,  or  two 
years'  imprisonment. 

SatcH  (Lat.  Larix).  The  Common  Larch  is 
Abies  Larix  \  the  American  Larch,  Abies  pendula^ 
the  Tamarack  of  the  Canadians.  ^  [Anics.] 

XArdereUlte.  A  native  borate  of  am- 
monia found  at  the  lagoons  of  Tuscany,  and 
named  after  count  de  Larderel. 

ZArdite.  A  kind  of  Chinese  Ftgure-stonc 
or  Agalmatolite,  named  after  M.  Lardit 

ZAres  (Lat).  Domestic  deities  of  the 
Latins,  who  were  probably  regarded  as  the 
souls  of  the  deceased  ancestors  of  a  family. 
Their  worship,  however,  was  not  confined  to 
private  houses;  as  there  were  lares  of  the 
city,  the  country,  roads,  &c.     [Penates.] 

Ibarce  (Ital.  largo).  In  aneient  Music,  a 
character  representing  the  greatest  measure  of 
musical  quantity ;  one  large  containing  two 
longs,  one  long  two  breves,  one  breve  two  semi- 
breves. 

Large.  In  Sailing,  this  term  is  applied  to 
a  wind  abaft  the  beam,  but  not  straight  astern. 
To  sail  large  is  to  sail  on  a  large  wind. 

XATgrlietto  (ItaL  dim.  of  largo).  In  Music, 
a  movement  a  little  quicker  than  largo. 

ZATffo  (ItaL).  In  Music,  a  direction  for  the 
time,  or  rather  the  style,  in  which  a  piece  of 
music  is  to  be  performed.    It  is  generally  un* 
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^^rstobd  to  meiin  slow,  but  ttie  '^l  tnotining  is 
unde^  roomy ;  a  figurative  expreiision  for  a  broad 
expressive  style  f  Allegro:! 
'■■  ^aiidSB.  A  family  bf  Bwiminin^  birds, 
having  the  gull  (Larus)  as  the  t^pe:  [Labus.] 
&artz  (Lat.  (he  larch).'  'the  name  Under 
which  some  botanists  separate  the  Lftreh  from 
other  species  of  Abifs. 

XAiizinio  Aeid.    A  volatile  crystallit<ablc 
acid,  contained  in  the  bark  of  the  liu^dh. 

&ark  (A. -Sax.  laferc ;  Scotch,  lavrock :  as 
hawk  from  hafbc).  The  common  ti&tte  df  the  ! 
iiative  species  of  the  ^nus  Aldudaof  Linnseus ; ' 
of  which  one,  the  Alauda  arvensis^  is  distin- 
guished as  the  sky-lark  or  lafrock ;  the  other, 
Alaitda  ca»ipe8iris,  Linn.^  is  called  the  field- 
lark.  As  the  species  of  the  present  genu^  differ 
from  Tnost  other  insessoriai  bitdfl'in  tes^hg 
habitually  and  sleeping  upbn  the  grooud,  their 
fe(<t  present  a  singmar  but  simple  modification, 
which  at  the  same  time  beautifully  adapts 
them  to  their  office  of  supporting  the  superin- 
cumbent body  on  a  fiat  surfkce :  it  consists  in 
the  extreme  elongation  in  an  almost  straight 
line  of  the  daw  of  the  hinder  toe,  which  is,  at 
the  same  time,  proportionally  robust:  thus  the 
phine  of  support  is  extended  tUt  the  expense  of 
the  prehensile  faculty,  which  the  habits  of  the 
lark  render  of  little  or  no  value  to  it 

The  sky-lark  is  universally  admired  for  the 
power  and  melody  of  its  song,  and  for  the 
beautiful  associations  inspired  by  the  circum<« 
stances  under  which  its  notes  are  most  richly 
poured  forth,  viz.  while  soaring  aloft  to  greet 
the  rising  sun.  It  ascends  in  the.  air  almost 
perpendicularly,  by  successive  flights,  to  an 
elevation  at  which  its  song  becomes  inaudible : 
its  descent  is  generally  oblique.  The  female 
builds  her  nest  on  the  ground,  and  lays  four  or 
five  ^gs,  which  are  of  a  greyish  brown  colour 
mark^  with  darker  spots :  she  sits  alxout  fif- 
teen days,  and  usually  rears  two  broods  in  the 
year.  This  prolific  species  is  granivorous,  and 
in  the  winter  largo  flocks  congregate  together ; 
they  are  very  fat  at  this  scaton,  and  are  captured 
in  great  numbers  for  the  table.    [Alauda..] 

XArlui»iir«  The  common  name  for  the 
plants  referred  to  the  genus  Delphinium.  They 
belong  to  the  order  RanuncuUbCMB^  and  are 
for  the  most  part  of  ornamental  character. 
[DBLPHnrrrif.] 

Xdurmler  (Fr.).  In  Architecture.   [Cobona.] 

&anui  (Lat. ;  Gr.  \Apos\  A  Linneean  genus 
of  aquatic  birds  belonging  to  the  longipennate 
division  of  palmipedes  m  the  system  of  Cuvier, 
and  now  raised  to  the  rank  of  a  fauiily  com- 
prising several  subgenera.  The  Larid€ff  or 
^Is,  are  ciiaracterised  by  their  compressed 
elongated  pointed  bill,  of  which  the  superior 
mandible  is  curved  downwards  near  the  end, 
and  the  infSerior  forms  a  salient  angle  beneath. 
The  nostrils,  placed  near  its  middle,  or  a  little 
more  forwards,  are  long,  narrow,  and  form  a 
complete  transverse  perforation;  the  tail  is 
aniple,  and  sometimes  pointed.  (Lestris.)  The 
g^ls  are  common  and  numerous  on  the  sea- 
eoast,  and  feed  on  the  different  animal  sub- 
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stUhc^s  whi(^  at^*Teft  oii'^Hore  or  float  down 
with  thd  ebiiiug  tide.  The  black-headed  gull 
{LarusridiUunduSf  Linn.)  breeds  on  theinaishy 
eilges  of  riven  or  fens ;  the  female  'msketi  her 
nest  aihbng  the  reeds  and  tu^hds  6f  h^th  bir 
dried  grass,  tod  lays  three  or  four  e^  bf  kn 
olive-brown  colour  spotted  and  stre^Eed  with 
dusky  red.  When  the  young  are  alile  to  ito- 
compauy'the  parents,  they  all  resort  tb' the  sea* 
shore.  The  other  species  of  gulls  build  for  the 
most  part  in  the  sand  or  the  clefts  of  rocks. 

&arva  (Lat  a  spectre).  A  MetaboHan  in- 
sect in  its  first  stage  after  exclusion  frota.  the 
egg  is  so  called,  because  its  real  form  is,  as  it 
were,  teasked :  the  same  term  is  alsb'kpplfed  to 
those  repitiles  which  undergo  a  metaniorpiioflis, 
as  the  frog,  when  at  a  corresbondiug'  period 
of  existence.  The  term  ffruo  is  at^Iied'  to 
the  larvae  of  many  insects;  while  that  of 
caterpillar  is  moi»t  frequently  reserved  fbr  the 
LepidopUnrak 

X^arrae.  Spectres  of  the  deceased  were  so 
termed  by  the  Romans.  They  n^ere  held  to  be 
mere  empty  forms  or  phantoms,  as  thei^r  name 
indicates,  yet  endowed  with  a  sort  of  existence 
resembling  life,  since  they  wtre  td  be  pro- 
pitiated by  l!ibation  and  sacrifice.  The  Itova  of 
Caligula,  according  to  Suetonius,  was  often  seen 
in  his  palace  aft^r  his  decease.  The  larvss  are 
described  by  Seneca,  and  often  represented  in 
paintings'  and  on  gems  under  the  figure  of  a 
skeleton ;  Sometimes  under  those  of  old  men^ 
with  shorn  locks  and  long  beards,  cafiying  an 
owl  on  their  hands. 

&arvipara  (Lat.  larva,  and  pario,  /  hrinff^ 
forth).  Those  insects  are  so  c&ttedivhich  brin^ 
forth  larvse  instead  of  eggs,  the  latter  being 
hatched  in  the  oviduct. 

Aarsmsitia.  Inflammation  of  the  larynx. 
The  symptoms  are  hoarseness,  sense  of  suffo- 
cation, great  anxiety  and  restlessness,  and  spas- 
modic difficulty  of  deglutition.  The  ckmte  form 
of  the  disea^  sometimes  terminates  fatally  in 
twenty-four  hours.  Chronic  inflammation  of 
the  lai^x  is  not  an  uncommon  complaint  ^^^ 
often  a  very  troublesome  one;  reqxdring  for 
its  relief  strict  attention  to  the  general  health 
and  the  careful  use  of  counter-irritation.  The 
acute  form  of  the  disease  requires  local  depletion 
and  general  antiphlogistic  treatment. 

lAryairoplioiiy-  (Gr.  AaptryT^^w^os,  sound- 
infffrom  the  throat).  The  sound  of  the  voice 
as  heard  by  applying  the  stethoscope  over  the 
larynx. 

XArjnVdtosiT'  (Gr.  AopvTTorofJd).  The 
operation  of  talking  an  openmg  into  the  larynx. 

[BaONCHOTOMt.] 

ZArynx  (Gr.  AdEpvy^).  The  upper  extremity 
of  the  trachea.  It  is  a  cartilaginous  cavity,  the 
superior  opening  of  which  is  called  the  glottis. 
Its  various  pajts,  anatomically  considered,  are 
extremely  complex  and  intricate,  especially  in 
reference  to  its  construction  and  physiology  as 
the  organ  of  voice. 

2«aseara.  The  name  populariy  ffiven  to  the 
native  Malayan  sailors,  many  of  whom  are  in 
the  service  of  our  mercantile  navy. 
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&aser  (Lat)  or  CyreBmiomn*  Asaduleis. 
A  giiin  resin  which  was  greatly  esteemed  bj  the 
ancientfly  and  obtained  from  the  north  of  Africa. 
It  is  described  by  Diosoorides  (lib.  iii.  c.  48) ; 
and,  under  the  name  of  silphiont  by  Theo- 
phrastos.  Different  names  were  given  to  dif- 
ferent parts  of  the  pLint  which  affords  it^  the 
term  laser  being  exclusively  applied  to  the  in- 
spissated juice.  From  the  representations  of 
the  plant  upon  the  coins  of  Cyrene,  it  appears  to 
have  been  one  of  the  UmbcUiferat  and  according 
to  Lindley  {Flora  Medica^  p.  52^  was  in  aU 
probability  obtained  from  Thapna  Silphion  or 
(farffanica, 

&asiODite.  A  kind  of  Warellite,  found  in 
slender  silky  fibres  at  the  mine  of  St  Jaques, 
near  Amberg,  in  Bavaria. 

Sbasso  (Span,  from  Lat.  laxus,  loose).  A  rope 
furnished  with  a  noose  at  one  end.  It  ia  much 
used  in  Australia  and  America  for  catching 
wild  cattle.  In  the  British  cavalry,  ten  men 
per  troop  are  supplied  with  the  lasso,  in  order 
that  they  may,  on  emergencies,  be  available 
for  purposes  of  draught 

TLm»tm  In  Commerce,  a  measure  of  un- 
certain quantity,  varying  in  different  countries 
and  with  respect  to  different  articles.  Gene- 
rally, however,  a  last  is  estimated  at  4,000lbs. 
{Commercial  Dictionart/,) 

ZiastaiT^*    Ballast  or  lading  in  a  ship. 

Xiantrea  (after  M.  de  Lastre,  of  Chateller- 
haut).  The  modem  genus  of  Ferns  of  which 
the  Male  Fern,  Z.  Frnx-mas,  is  the  type.  It 
is  separated  frt)m  other  Aspidiaceous  Ferns  by 
its  fr«e  veins  and  kidney -shaped  sori,  owing  to 
which  latter  character  some  botanists  prefer  to 
place  it  in  Nephrodium^  in  which,  however,  in  a 
more  limited  sense,  the  veins  are  united.  It  is 
a  veiT  extensive  genus  found  in  all  parts  of  the 
world. 

2«afliiiite.  Blue  carbonate  of  copper. 
[Chessylitb.] 

"Latanla  (Latanier,  its  Bourbon  name).  A 
genus  of  African  Palms,  with  fan-shaped  leaves, 
and  forming  trees  twenty  or  thirty  feet  high. 
The  pulp  of  the  fruit  of  L,  Commersoniij  though 
disagreeable  in  flavour,  is  eaten  by  the  negroes. 
This  species  is  a  native  of  the  Mascaren  Islands, 
and  is  often  cultivated  in  our  hothouses. 

XAteen  Ball  (Ital.  latina,  lar^e  or  broad). 
A  triangular  sail  having  its  upper  edge  fastened 
to  a  long  yard  much  mdined  to  the  horizon. 
It  is  used  on  xebecs  and  other  vessels  navi- 
gating the  Mediterranean. 

XAtent  Beat  (Lat.  lateo,  /  lie  hid).  When 
heat  is  applied  to  a  solid,  the  temperature  of 
the  latter  rises  until  it  begins  to  melt ;  but  even 
if  the  application  of  heat  be  continued  unin- 
terruptedly, a  thermometer  placed  in  contact 
with  the  melting  solid  remains  stationary  until 
complete  liquefaction  has  taken  place.  The 
same  phenomenon  is  observed  when  a  solid  or 
liquid  is  converted  into  vapour  by  heat.  During 
liquefaction  or  vaporisation  heat  is  absorbed 
without  rendering  the  body  hotter,  and  hence 
the  heat  so  disappearing  has  been  termed 
latent  heat.    [Tukrmotics.]    In  such  cases  the 
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heat  thus  said  to  be  rendered  latent  is  con- 
sumed either  in  separating  the  atoms  of  the 
body  from  each  other  or  in  moving  them  into 
new  positions.  It,  therefore,  no  longer  exists 
as  heat ;  but  when  the  vapour  is  condensed  or 
the  liquid  solidified,  the  amount  of  heat  which 
has  thus  been  consumed  is  re-generated.,  {Heat 
as  a  Mode  of  Motion ,  by  Prof.  Tyndall,  p.  147.) 
XAteral  Operation.  A  Surgical  term 
applied  to  one  of  the  methods  of  cutting  for 
the  stone. 

XAteran.  A  church  at  Rome,  the  Pope's 
see,  and  the  metropolitan  of  the  whole  world, 
dedicated  to  St  John  Lateran.  The  name  is 
derived  from  the  Roman  family  of  the  Laterani, 
who  possessed  a  palace  on  this  spot,  which  was 
seized  by  Nero,  and  became  from  his  time  an 
imperial  residence.  The  Lateran  palace  was 
given  by  Oonstantine  to  the  popes  (Milman's 
Hiet.  of  Christianity  ii.  361),  who  continued  to 
inhabit  it  until  their  retirement  to  Avignon, 
when  it  was  exchanged  for  the  Vatican.  The 
building  was  then  converted  into  a  church. 
Eleven  councils  have  been  held  in  the  Basilica 
of  this  name  (hence  styled  Lateran  councils 
in  ecclesiastical  history*),  of  which  four  are 
considered  by  Roman  Catholics  to  be  general. 
The  last  of  these  (or  the  twelfth  general, 
according  to  the  same  computation)  is  the  most 
celebrated.  It  was  held  in  1215  by  Innocent 
III.,  and  is  principally  famous  as  establishing 
the  Roman  Catholic  doctrine  of  the  Eucharist, 
using  for  the  first  time  the  term  transubstantia- 
tion  for  the  change  of  the  elements.  This  council 
was  convoked  on  the  occasion  of  the  heresy  of 
the  Albigenses,  and  its  exposition  of  the  Catho- 
lic faith  is  directed  principally  against  them. 
It  established  also  some  canons  for  the  main- 
tenance of  discipline  among  the  clergy,  and 
that  (omnis  utriusque  sexus)  which  enforces 
confession  and  communion  upon  all  the  faithful 
at  least  once  a  year. 

XiaterltloaB  (Lai.  lateritius,  from  later,  a 
brick).  This  term  is  applied  to  the  reddish 
sediment  which  is  often  deposited  by  the  urine. 
Ziatex  (Lat.).  A  coagulable  sap  which  cir- 
culates in  the  vessels  of  the  laticiferous  tissue 
of  plants.  The  term  is  extended  to  any  kind 
of  viscid  fluid  conveyed  in  the  laticiferous  ves- 
sels, whether  opaque  or  not, 

Xiatli  (6er.  latte).  In  Architecture,  a  thin 
cleft  piece  of  wood  used  in  slating,  tiling,  and 
in  plastering.  Two  sorts  of  laths,  single  and 
double,  are  known  amongst  London  builders, 
and  both  of  them  are  made  out  of  Baltic 
fir;  the  former  being  barely  a  quarter  of 
an  inch  in  thickness,  the  latter  being  three- 
eighths  of  an  inch ;  the  foreign  laths  are  usu- 
ally split  out  of  oak,  and  are  made  of  various 
thicknesses.  Pantile  laths  are  long  square 
pieces  of  fir  or  oak,  on  which  the  pantiles  hang. 
The  term  has  also  lately  been  applied  to  the 
wrought-iron  strips  that  serve  to  fasten  the 
slates  or  the  sheets  of  metal  on  a  roof ;  or  to 
the  strips  that  support  the  filling-in  part  of  a 
fireproof  floor. 
&atli  Floated  and  Set  Fair.    In  Archi- 
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lecture,  two-coated  plasterer*8  work ;  the  first 
is  called  laying^  and  ia  executed  without 
scratching,  except  with  a  broom.  When  used 
on  partitions  and  walls,  this  kind  of  work  is 
generally  coloured ;  when  on  ceilings,  it  is 
white. 

&atb  Plastered,  Bet,  and  Coloured. 
In  Architecture,  the  same  as  lath  laid,  set^  and 
coloured  in  addition ;  the  same  definition  may 
be  extended  to  the  work  called  lath  pricked 
up,  fioated,  and  set  fair  for  paper,  excepting 
that  it  receives  an  additional  coating — the 
pricking-up  coat  essential  for  procuring  the  even 
surface  that  is  required  for  paper. 

XAtbOi  An  Anglo-Saxon  territorial  division, 
of  which  the  etymology  is  uncertain.  Kent  is 
the  only  county  divided  into  lathes,  each  of 
which  contains  four  or  five  hundreds.  Each 
was  originally  under  the  jurisdiction  of  a  lathe- 
reeve,  subordinate  to  the  sherifiTof  the  county. 

Lathb.  An  en^e  in  which  rotaiy  motion 
is  given  to  the  object  proposed  to  be  turned, 
the  tool  intended  to  act  upon  it  being  held  or 
fixed  in  any  requisite  position.  It  is  much 
used,  and  is,  in  the  hands  of  the  best  makers, 
B  very  complicated  and  ingenious  piece  of  me- 
chanism. The  old  lathes  were  worked  by  the 
£>ot ;  but  in  modem  works,  the  head-stocks  are 
made  so  large  that  it  is  necessaiy  to  put  them  in 
motion  by  a  steam  engine.  A  good  lathe  consists 
of:  1.  the  frame;  2.  the  head-stocks,  which  bear 
also  the  differential  pulleys,  to  allow  the  velocity 
of  the  motion  to  be  changed ;  3.  the  rest  for  the 
tools;  and  4.  the  corresponding  differential 
pulleys  upon  the  shaft  communicating  motion ; 
the  foot  motion  would  be  comprised  under  the 
frame. 

bitlirsea  (Or.  XaBpaios^  concealfd).  A 
curious  genus  of  Orobanchacea^  culled  Tooth- 
wort  The  English  name  arose  from  the  root, 
which  is  parasitic  on  the  roots  of  trees,  and  is 
branched,  and  clothed  with  numerous  fieshy 
scales,  resembling  teeth.  On  this  ground  the 
old  herbalists  considered  it  a  specific  for  tooth- 
ache. 

XAtbyms  (6r.  Aodi/pof,  a  vetchling).  A 
considerable  genus  of  Leguminosa,  one  of  the 
most  familiar  of  which  is  L,  odoratus,  the 
Sweet  Pea  of  the  gardens.  Several  other  spe- 
cies are  cultivated  for  ornamental  purposes. 
Z.  satitms  is  grown  in  the  south  of  Europe 
under  the  name  of  Gesse,  or  Jarosse ;  its  seeds 
are  eaten  in  the  same  way  as  the  chick  pea, 
but  are  of  a  superior  quality.  The  whole  plant 
is  sometimes  cut  for  forage.  The  tuberous 
roots  of  L.  tuberosuSf  not  uncommon  in  corn- 
fields in  various  parts  of  Europe,  and  lately 
found  in  Essex,  are  eaten,  boiled  or  baked,  in 
countries  where  they  are  abundant  L,  Aphaca, 
which  has  leaf-Uke  stipules,  but  no  leafiets, 
and  L.  HissoHa^  which  has  neither  leafiets  nor 
stipules,  but  flattened  grass-like  leaf-stalks,  are 
two  rare  annual  native  plants. 

&atialite  (from  Latium,  the  old  region  of 
the  Latins,  in  Italy).    A  synonym  for  Haiiyne. 

&atlciferoiis  Vessels.  One  of  the  ele- 
mentary tissues  of  plants,  probably  a  modifica- 
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lion  of  cellular  tissue,  and  consisting  of  tubes  in 
which  Latex  is  conveyed. 

XAtiolawe  (Lat  iatus  clavus).  The  broad 
stripe  which  Boman  senators  and  ])atiician8 
were  privileged  to  wear  on  their  robe. 

XAtin  Cliuroli*  In  Ecclesiastical  History, 
a  name  applied  to  the  church  of  Borne  and 
the  churches  in  communion  with  it,  as  distin- 
guished  from  the  Greek  or  Eastern  or  Orthodox 
communion.  As  contrasted  with  the  latter,  the 
Latin  Church  was  long  distinguished  by  a  less 
subtle  and  refined  theology,  and  by  greater 
vigour  of  action.  For  a  full  examination  tt 
the  characteristics  of  these  two  great  religious 
bodies,  see  Milman,  History  of  Latin  Chris* 
tianity,  also  Edinburgh  Review,  January  1858, 
p.  64,  &c 

XAttsslmos  Borsl.  In  Anatomy,  a  broad 
muscle  of  the  back  which  pulls  the  os  humeri 
downwards  and  backwards,  and  assists  in  its 
rotatory  motion. 

&atitade  (Lat  latitudo,  breadth).    In  Geo- 
graphy, this  term  signifies  the  distance  of  a  place 
from  the  equator,  expressed  in  degrees  of  the 
earth's  circumference ;  or  it  is  the  angle  which, 
a  line  perpendicular  to  the  horizon  of  any  place 
makes  wita  the  plane  of  the  earth's  equator.  Ia 
Astronomy,  the  term  latitude,  as  applied  to  ar 
celestial  bod^,  has  a  different  signification,  and 
means  the  distance  of  the  body,  or  rather  the 
place  of  the  body,  from  the  ecliptic,  or  plane 
of  the  earth's  orbit      The  term  declination  i% 
applied  to  denote  the  angle  corresponding  to. 
terrestrial  latitude ;  namdy,  the  distance  of  a 
star  or  planet  from  the  piane  of  the  earth's 
equator.    This  double  si^iification  of  the  term- 
is  unfortunate,  as  it  tends  to  create  a  confusion, 
of  ideas;  but  having  been  introduced  by  the- 
early  astronomers,   and  being  ingrafted  int<v 
every  existing  work  on  the  science,  it  is  now  too 
late  to  substitute  another  word  in  its  place. 

Latitude  and  longitude  being  the  coordinates 
by  which  the  positions  of  places  on  the  ter- 
restrial surface  are  defined,  their  determina- 
tion forms  a  most  important  application  of 
astronomy. 

In  order  to  give  an  idea  of  the  methods  of 
finding  the  latitude  of  a  place,  or  of  a  ship  at 
sea,  it  is  necessary  to  recall  some  of  the  ele- 
mentary properties  of  the  sphere.    Let  H  Bf 
be  the  horizon  of  a  spectator 
placed  at  C;  CP  the  direc- 
tion of  the  axis  of  the  earUi ; 
and  C  Z  the  direction  of  the 
zenith,  or  perpendicular  to  the 
horizon.    Let  C£  be  drawn  perpendicular  to 
(7  P,  in  the  plane  determined  by  the  straight 
lines  C  P  and  0  Z,  or  the  plane  of  the  meridian ; 
then  C  E  is  the  intersection  of  the  planes  of  the 
equator  and  meridian ;  the  semi-diameter  of  the 
earth  being  neglected  as  infinitely  small  in 
comparison  with  the  distance  of  tiie  celestial 
concave,  to  which  0  P,  C  Z,  and  C  £  are  sup- 
posed to  be  prolonged.     Hence  Z  is  the  zenith 
and  P  the  elevated  pole. 

Now,  bv  the  definition,  the  angle  £  C  Z  ia 
the  latitude  of  C ;  and  it  is  this  angle,  therefore^ 
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which  is  to  be  determined.  The  observer 
always  knows  his  zenith  by  the  direction  of  the 
plnmb-line ;  but  there  is  no  Tisible  mark  in  the 
heayens  by  which  he  can  at  all  times  determine 
the  place  of  the  equator,  or  the  position  of  £  in 
the  meridian,  or  even  the  meridian  itsel£  Bat 
the  angles  E  C  P  and  Z  C  H  being  each  right 
anises,  EOZ  is  equal  to  POH ;  that  is  to  say, 
ike  latitude  of  the  place  ie  equal  to  the  height 
of  the  ifieible  pole.  Now  the  pole  is  a  fixed 
point  in  the  hearens,  and  its  position  (in  the 
northem  hemisphere)  is  indicated  nearly  by  a 
star,  called  the  pole  star,  or  a  polaris,  which 
describes  a  small  circle  within  1^  40^  of  It 
By  observing,  therefore,  Cie  height  of  the  pole 
star  at  any  place,  an  approximation  to  the  lati- 
tode  will  be  obtained  within  1^  40'  of  its  true 
tahie.  But  this  approximation  is  rery  far 
ftom  being  sufficient  for  any  useful  purpose; 
it  is  therdbre  to  be  corrected  by  means  of  a 
table  called  the  '  correction  for  pole  star/ 

The  places  of  the  principal  stars  beine  civen 
in  the  existing  catalogues,  the  observed  latitude 
of  any  one  of  them  at  the  time  when  it  passes 
the  meridian  will  giye  the  latitude  of  the  place. 
Xet  8  be  a  star  on  the  meridian,  and  S  P  its 
-polar  distance  in  the  catalogue,  and  let  its  al- 
titude H'  S  be  observed ;  then  H'  S  being  known, 
."B  Z,  the  zenith  distance,  is  also  known ;  and 
.8  P being  also  known,  we  haye  S P—SZaZP, 
"&e  complement  of  the  latitude.  In  like  man- 
ner, the  latitude  may  be  found  by  observing 
ihe  meridional  altituae  of  the  sun,  or  moon,  or 
a  planet,  the  declinations  of  all  these  bodies  at 
any  time  being  known.  Various  methods  haye 
been  given  for  determining  the  latitude  by  ob- 
servations of  the  heayenly  bodies ;  but  though 
aU  the  methods  are  equally  good  in  theoiy, 
they  are  not  all  equally  practicable,  and  some 
of  them  give  results  attended  with  much 
greater  uncertainty  than  others.  The  follow- 
uig  are  those  which  are  chiefly  employed. 

1.  By  observing  the  altitude  or  (which  comes 
to  the  same  thing)  the  zenith  distance  of  a  star 
on  the  meridian.  This  is  the  simplest  in  prac- 
tice, requiring  only  a  single  observation,  and  no 
4>ther  correction  than  for  refiraction.  It  is  ac- 
cordingly generally  employed  for  common  geo- 
graphical purposes.  When  the  sun  or  planets 
are  the  bodies  observed,  corrections  must  also 
be  applied  for  the  semi-diameter  of  the  body 
and  toT  the  parallax.  At  sea  the  bodies  selected 
are  the  sun  and  moon,  the  observation  of  a  star 

or  planet  being  difficult.  To  know  when  a 
heayenly  body  is  on  the  meridian,  it  is  neces- 
(Bary  to  have  a  pretty  accurate  knowledge  of 
'the  time ;  but  it  may  be  remarked  that  near 
the  meridian  the  altitude  yaries  yery  slowly, 
and  therefore  a  small  error  in  respect  of  the 
time  does  not  much  affect  the  result. 

2.  By  the  altitudes  of  circumpolar  stars 
(those  which  neyer  go  below  the  horizon  of  the 
place)  at  their  upper  and  lower  transits.  If  the 
altitude  of  a  star  on  the  meridian  is  observed 
both  above  and  below  the  pole,  the  sum  of  the 
two  altitudes  is  equal  evidently  to  twice  the 
heiffht  of  the  pole,  or  twice  the  latitude.    The 
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only  correction  required  is  for  refraction,  which 
is  not  the  same  in  the  two  observations. 

3.  The  latitude  may  also  be  found  by  ob- 
serving the  greatest  and  least  meridian  altitudes 
of  the  sun  in  the  course  of  a  year.  The  sum  of 
the  altitudes  of  the  sun  at  the  summer  and  winter 
solstices  is  equal  to  twice  the  height  of  the 
equator,  or  twice  the  complement  of  the  lati- 
tude ;  but  this  method  requiring  observations  to 
be  made  at  an  interval  of  six  months,  is  seldom 
employed,  excepting  in  fixed  observatories. 

4.  AU  the  prec^ng  methods  suppose  the 
body  observed  to  be  on  the  meridian ;  but  this 
condition^  though  it  renders  some  calculation 
unnecessary,  is  not  indispensable.  The  latitude 
may  be  determined  by  the  observed  altitude  of 
a  body  out  of  the  meridian ;  and  indeed  with 
more  certainty,  because  several  observations 
may  be  made  successively,  the  mean  of  which 
will  give  a  surer  result  than  a  single  meridional 
observation.  Let  P  be  the  pole,  S  the  place  of 
the  star  or  planet,  and  S  Z  its 
observed  zenith  distance,  or 
the  complement  of  its  observed 
altitude.  In  the  triangle  PS Z, 
P  S,  the  polar  distance  of  the  star,  is  known ; 
SZ  is 'given  by  observation;  and  the  hour 
angle  Z  P  S  is  given,  because  the  time  of  the 
observation  is  supposed  to  be  known;  there- 
fore PZ,  the  co-latitude,  may  be  found  by  the 
solution  of  a  spherical  triangle.  This  method, 
however,  can  only  be  sucoessftdly  applied  by 
observing  near  the  meridian,  unless  the  exact 
time  of  observation  is  known ;  and  some  arti- 
fices of  analysis  are  required  to  adapt  the 
trigonometrical  formulsB  to  calculation. 

Another  method  of  finding  the  latitude  is  the 
one  called  Sumner's  methoNi.  When  one  al- 
titude only  can  be  taken,  the  place  of  the  ob- 
server may  be  assumed  to  be  on  a  line,  which 
is  found  as  follows.  With  the  estimated  lati- 
tude of  the  ship,  the  altitude,  and  declination, 
and  by  means  of  the  chronometer,  showing 
Gh^enwich  mean  time,  calculate  the  longitude. 
Mark  the  spot  on  the  chart  corresponding  to 
this  latitude  and  longitude.  Assume  another 
latitude  a  few  degrees  different  from  the 
former,  and  find  the  longitude  as  before. 
Mark  the  spot  on  the  chart  corresponding  to 
this  latitude  and  longitude.  Join  the  two 
spots  thus  found,  and  the  place  of  the  ship 
will  be  on  or  very  near  to  the  line,  or  the 
line  produced.  If  another  altitude  could  be 
taken  an  hour  or  two  afterwards,  and  two  spots 
determined  in  like  manner,  the  line  joining  them 
will  intersect  the  other  line  on  the  chart  in  or 
near  the  true  place  of  the  ship,  and  thus  the 
position  of  the  ship  will  be  found  yeiy  nearly. 
The  estimated  latitudes  should,  if  possible,  be 
taken  one  greater  and  one  less  than  the  true, 
and  within  a  few  degrees  of  each  other ;  a  small 
diagnim  or  chart  bounded  by  the  two  parallels 
of  latitude  passing  through  the  estimated  lati- 
tudes may  be  easily  constructed,  and  the  place 
of  the  ship  indicated  thereon  by  the  intersection 
of  the  two  lines  found  as  above.  This  method  is 
fully  described  in  Mr.  John  Kiddie's  Navigation, 
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'  '5.-  The  method  in  most  general  vme  for  find- 
ing the  latitude  by  observations  off  the  meridian 
ifl  the  one  known  aa; '  Inman'a  I>ouble  Altitude.' 
This  oonsiata  in  taking  the  altitudes  of  the 
same  hesrenlj  body,  or  of  diff^nt  heayenly 
bodies^  and  noting  the  intenral  or  elapsed  time 
betn^een  the  observations:  the  latitude  may 
then  be  computed  by  the  application  of  the 
eommoD  Tales  of  spherical  trigonometiT. 

6.  The  last  method  which  we  shalL  notice 
lor  finding  the  latitude  is  one  that  has  been 
]pfoposed  by  Bessel,  and  consists  in  observing 
the  eastsm  and  western  passages  of  a  star 
ihroigh  the  prime  vertical ;  that  is,  liie  vertical 
plane  at  right  angles  to  the  meridian.  When 
•%  transit  instrument  is  actuated  to  move  in  this 
-plans^  and  consequently  has  its  horizontal  axis 
in  the  direction  of  the  meridian,  all  the  stars 
which  pass  the  meridian  between  the  zenith 
and  equator  will  twice  enter  the  field  of  the 
telescope.  Now  let  ^  be  the  time  of  theeastem 
transit^  f  the  time  of  the  western  transit^  9 
the  declination  of  the  star,  ^  the  latitude,  and 
•P  the  diurnal  arc  corresponding  to  the  time  ^ 
(<— f);  then  the  formula  by  which  the  lati- 
tude is  detennined  is 


tan  ^1 


tan  9 
cos  P 


The  advantages  of  this  method  are,  that  the 
observations  may  be  made  with  a  portable 
transit  instrument,  which  can  easily  be  oriented 
by  means  of  the  circumpolar  stars;   a  small 

'  enor  in  the  acyustment  will  produce  no  sensible 
error  in  the  result  if  the  stars  observed  pass 
near  the  zenith ;  the  observations  are  altogether 
independent  of  errors  in  the  division  of  the 
instniment;  and  in  determining  differences  of 
latitude^  errors  of  declination  are  also  elimi- 
nated by  observing  the  same  stars  at  all  the 
stations.  It  is  therefore  a  rery  conrenient 
method  for  use  in  a  trigonometrical  survej. 

Sbatltade  on  tlie  Spbere  or  Xedveed 
&Atttade.  In  consequence  of  the  whirling 
motion  of  the  earth  about  its  axis,  the  parts  of 
the  equator  which  have  the  greatest  Telocity 
acquire  thereby  a  greater  di^ance  from  the 
centre  than  the  parts  near  the  poles.  By 
actual  measurement  of  a  degree  of  latitude  in 
different  paMs  of  the  earth,  it  is  found  that  the 
equatorial  diameter  is  larger  than  the  polar 
diameter  by  about  twenty-six  miles,  the  former 
being  about  7,924  miles,  the  latter  about  7,898 
mOes,  and  that  the  form  of  the  earth  is  that 
of  an  oblate  tpheroid  resembling  the  axmexed 
figure,  in  whidi  PPi  is  the  axis,  and  £Q  the 
equator.  It  is  usual,  however,  in  drawing  the 
figure  of  the  earth,  to  exaggerate  its  ellipticiiy : 
tliis  is  done  for  the  sake  of  drawing  the  lines 
about  the  figure  with  greater  deamess,  for  if 
it  were  constructed  according  to  its  true  di* 
mensions  the  line  PP^  (being  only  about  the 
g)^  part  of  itself  less  than  £  Q)  would  appear 
to  the  eye  of  the  same  lengUi  as  £Q,  and 
we  should  see  that  the  fiffure  more  nearly 

'TSiembling  the  earth  would  be  a  sphere.  The 
tru4  latitude  of  a  point  A  is  the  angle  formed 
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by  AO,  a  perpendicular  drawn  to  the 
suxfaoe  at  A  with  the  plane  of  the  equator  £(^; 
thus  AGQ  is  the  true  latitude  of  A  The 
reduced  or  central  latitude  of  A  is  the  angle 
formed  by  AO^  a  line  drawn  from  A  to  we 
centre  C  of  the  earth  with  the  equator.  Thus 
ACQ  is  the  reduced  latitude  of  A,  or  the 
latitude  considering  the    earth  as  a   sphere 


The  diflferenoe  between  the  true  and  reduced 
latitude  is  not  great ;  it  is,  howeyer,  of  impor- 
tance in  some  of  the  problems  in  nautical 
astronomy.  The  value  of  this  correction  for 
different  latitudes  has  accordingly  been  cal- 
culated, and  forms  the  nautical  table  called  the 
correction  for  the  apheroidal  J^ure  of  tka  earth, 
(For  the  uialyticaf  inyestigation  of  this  correc- 
tion, see  Jeans'  Navigation.) 

Sbatttadlnarlans.  In  £cclesia8tical  His- 
tory, a  class  of  £nglish  divines  in  the  reogn  of 
Charles  IL,  who  were  opposed  alike  to  the 
high  tenets  of  the  ruling  party  in  the  church, 
and  to  the  fanaticism  whidi  then  distinguished 
so  many  of  the  Dissenters.  They  were,  of 
course,  the  objects  of  much  attack;  and  one  of 
their  number.  Fowler,  bishop  of  Gloucester,  ex- 
plained their  princiides  in  his  treatise  entitled 
'  The  Principlea  ana  Practice  qf  certain  modem 
Divines  (f  the  Church  of  England  vulgarfy 
called  LatitudinariaTU,  truly  represetUed  and 
drfended,  by  tcay  qf  Dialogue,  1670.'  Henry 
More  and  the  other  Platonising  divines  of 
the  time  were  sometimes  comprehended  under 
this  appellation.  The  word  has  been  since 
very  generally  used  to  designate  those  who  hold 
opinions  at  variance  witii  the  more  rigid  in- 
terpretation of  Scripture  and  church  trauttons, 
or  merely  as  a  term  of  party  vituperation. 

Sbatona.    [MbmBYA.] 

Sbatiia  (Ghe.  Aeirpcto,  hired  service).  In 
Boman  Catholic  TheologQr,  this  term  is  applied 
to  the  worship  of  God,  the  adoration  paid  to 
the  saints  being  distinguished  by  the  name 
dtUia  (Gt.  9ov\9ia,  slavery),  while  that  which 
is  directed  to  the  Virgin  is  exclusively  kuown 
as  hyper^tHa,  or  an  excess  of  dulia. 

Xrfitrobtte.  A  variety  of  Anorthite,  found, 
of  a  pale  red  colour,  in  Amitok  Island,  on  the 
coast  of  Labrador.  It  is  a  hydrated  silicate  of 
alumina,  peroxide  of  iron,  lime,  potash  and 
magnesia.  Named  after  the  Bey.  C.  J.  Latrobe, 
by  whom  it  was  first  brought  to  this  country. 

Sbatfeen  (Fr.  laiton).  Brass  or  bronze. 
Tinned  iron  is  also  sometimes  called  latten. . 

ZAttar'-daar  Saints.    [MonMONisx.] 
«    (OuynuxfDBA.] 
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Sbatas  Seotoin.  In  the  Conic  Sections, 
the  double  of  the  ordinate  at  a  focus.  [Conic 
BscnoNS.] 

Sbaudaauin  (of  uncertain  derivation). 
Different  preparations  of  opium  haye  been  so 
termed :  the  tinctures  used  formerly  to  be  called 
liquid  laudanum. 

Xiaudioaenl  (Lat.)*  Among  the  Bomans, 
persons  who  (like  the  modem  claqueurs  in 
France,  or  the  puffers  in  England  at  auctions) 
attended  the  performance  of  plays  and  the 
delivery  of  orations,  in  order  to  raise  or  to 
join  in  the  acclamation. 

Sbands  (Lat  laudes,  praises).  In  the 
Boman  Catholic  Church,  the  prayers  formerly 
used  at  daybreak,  between  those  of  matins  and 
prime.  In  later  times  they  hare  become  gene- 
rally confounded  with  matins. 

Sbaoffliinff  lias.    [Nitrous  Oxide.] 

Xiaiunontite.  A  variety  of  zeolite,  named 
after  GiUet-Laumont  It  crumbles  when  ex- 
posed to  air  in  consequence  of  loss  of  water. 
It  is  a  silicate  of  alumina  and  lime  with  sixteen 
per  cent,  of  water. 

Sbannoli  (Fr.  lancer,  to  hurl  out).  The  put- 
ting of  a  new  vessel  into  the  water.  When  the 
Teasel  is  to  be  launched,  a  frame  called  cradle 
is  built  under  her,  thus :  At  about  one-third 
of  the  extreme  half -breadth  are  laid,  on  each 
side  of  the  keel  and  parallel  to  it,  long  pieces 
of  planed  timber,  formmg,  as  it  were,  two  keels 
unaer  the  principal  portion  of  the  vessel.  On 
these  are  placea  vertical  timbers  meeting  the 
ship's  bottom,  and  maintained  from  slipping 
outwards  by  a  strong  plank  or  ribband.  This 
Mparatus,  which  is  the  cradle,  rests  on  each 
side  upon  a  platform  sloping  to  the  water 
five-eighths  of  an  inch  in  one  foot ;  these  plat- 
forms are  called  the  ways,  and  are  planed  and 
greased.  The  blocks  on  which  the  keel  was 
laid  beinff  removed  with  the  shores,  the  vessel 
rests  on  the  cradle,  which  is  kept  fh>m  sliding 
down  by  a  small  piece  or  bar  of  wood  fixed  to 
it  lying  nearly  horizontal,  abutting  against  a 
place  in  the  ways  called  the  dog  shore,  which 
being  struck  downwards  fells,  and  the  vessel 
slides  down  into  the  water.  When  afioat,  the 
cradle,  which  was  only  kept  together  by  the 
ship's  weight,  breaks  up,  and  the  detached  pieces 
are  recovered  by  boats. 

L/LX7NCH.  The  largest  boat  carried  by  a  man- 
of-war,  and  occasionally  provided  in  very  large 
vessels  with  guns  and  a  screw  engine  to  enable 
it  to  penetrate  rivers. 

Ziaiira  (Gr.).  A  name  applied  to  the  en- 
closure of  a  monastery  in  the  Greek  or  (Ortho- 
dox) Eastern  Church.  The  well-known  lauras 
in  ralestine,  &c.  were  collections  of  cells  in 
which  hermits  lived,  in  strict  seclusion,  but 
without  a  common  monastic  rule. 

ZiaiiraoeflB  (Laurus,  one  of  the  genera).  A 
natural  order  of  arborescent  Exogens  of  the 
Di^hnal  alliance,  inhabiting  the  cooler  parts 
of  the  tropics  and  some  temperate  countries. 
Th^  are  aistinguished  from  all  other  incom- 
plete apetalous  Exogens,  excepting  Athero- 
tpermacea,  by  the  peculiar  dehiscence  of  the 
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anthers,  which  open  in  consequence  of  the 
fiice  of  the  valves  rolling  back ;  and  from  that 
order  by  the  ovules  being  pendulous,  not  erect. 
The  species  are  generally  tonic  and  stimulant. 
Cinnamon  and  Cassia  are  the  produce  of  some. 
Camphor  of  others,  and  the  Common  Sweet 
Bay  (Laurus  nohiUs)  is  a  frequent  instance  of 
the  order  in  the  northern  form.  A  few  are  so 
aromatic  that  their  seeds  have  been  used  aa 
substitutes  for  nutmegs. 

Sbanreate  (Lat.  laureatus).  Literally, 
crowned  with  laurels.  It  was  from  some 
traditionary  belief  respecting  the  coronation 
of  Viigil  and  Horace  with  laurel  in  the 
Capitol  (oi  which,  however,  no  record  is 
extant)  that  the  dignity  of  poet  laureate  waa 
invented  in  the  fourteenth  century,  and  con- 
ferred on  Petrarch  at  Bome  by  the  senator 
or  supreme  magistrate  of  the  city.  It  wae 
intended  to  confer  the  same  honour  on  Tasso^ 
who,  however,  died  on  the  night  before  the 
proposed  celebration.  In  1725  and  1776  it 
was  granted  to  two  celebrated  improvisatori, 
the  Signor  Bufetti  and  the  Signora  Morelli, 
better  known  by  the  name  of  Corilla.  [Im- 
fbovisatobl]  In  most  European  countries  the 
sovereign  has  assumed  the  privilege  of  nomi- 
nating a  court  poet  with  various  titles.  In 
France  and  Spain  these  have  never  been  termed 
poets  laureate ;  but  the  imperial  poet,  or  Poeta 
Cesareo,  in  Germany,  was  invested  with  the 
laurel.  In  England  traces  of  a  stipendiary 
poet  royal  are  found  as  early  as  Henry  III., 
and  of  a  poet  laureate  by  that  name  under 
Edward  Iv .  Skelton,  under  Henry  VIL  and 
Henry  VUI.,  was  created  poet  laureate  by  the 
universities  of  Oxford  and  Cambridge,  and  ap- 
pears to  have  held  the  same  dignity  at  court ; 
but  the  academical  and  court  honour  were 
distinct  until  the  extinction  of  the  university 
custom,  of  which  the  reign  of  Henry  VUI. 
exhibits  the  last  instance. 

Boyal  poets  laureate  are  supposed  not  to  have 
begun  to  write  in  English  until  after  the  Refor- 
mation. The  office  was  made  patent  by  Charles 
I.,  and  the  salary  fixed  at  100/.  annually,  with 
a  tierce  of  Spanish  Canary  wine.  Under  Queen 
Anne  it  was  placed  in  the  control  of  the  lord 
chamberlain.  In  the  reign  of  George  III.  the 
annual  tierce  of  wine  was  commuted  for  an 
increase  of  salAy,  and  at  the  close  of  the  same 
reign  the  custom  of  requiring  annual  odes  from 
the  lord  chamberlain  was  discontinued. 

SbanreL  The  common  name  for  Laurtts, 
The  Cherry  Laurel,  or  Common  Laurel  of  the 
gardens,  is  the  Cerasus  Laurocerasus. 

lAorenela  (after  M.  de  la  Laurencie,  a 
French  naturalist).  A  genus  of  rose-spored 
Alga,  the  type  of  the  order  Laurcnciacete. 
It  contains  some  of  our  commoner  seaweeds,  as 
L.  obtusa  and  pinnatifida,  the  former  of  which 
forms  the  greater  part  of  what  is  now  sold  as 
Corsican  Moss,  and  the  latter  is  sometimes 
eaten  under  the  name  of  Pepper  Dulse. 

ZAarentlaii  Books.  In  Geology,  an  im- 
portant group  of  rocks,  deriving  its  name  frx>m 
the  river  St  Lawrence,  near  which  the^  are 
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dereloTCd.  These  rocks  are  anterior  to  those 
generaiilj  recognised  as  the  oldest  Silurian  and 
Cambrian  strata  known  in  the  British  Islands. 
They  are,  however,  believed  to  be  represented 
by  some  examples  of  gneiss  and  slate  in  Scot- 
l^d.  Other  contemporaneous  series  will,  no 
doubt)  be  discovered.  Among  the  Laurentian 
rocks  of  Canada  very  singular  indications  of 
the  existence  of  organic  bodies  have  been  de- 
tected in  Serpentine,  Epidote,  and  other  mag- 
nesian  portions  of  the  metamorphosed  rock.  Of 
the  organic  origin  of  these  indications  there 
can  be  little  doubt ;  but  it  is  not  so  clear  to 
what  group  of  organisms  they  may  be  referred. 
In  appearance  they  remind  the  naturalist  of 
the  HudUta,  a  group  of  which,  however,  very 
little  is  really  known.  They  resemble  Forami' 
nifera  in  structure,  but  their  size  is  gigantic. 
Some  naturalists  have  referred  them  to  the 
8p&ngiad(B,  They  have  been  described  by 
"Dt,  Carpenter  and  others  under  the  name 
Eozoon  canaUense. 

ZAnrio  Acid*  Kaurostearic  Acid.  One 
of  the  fatty  acids  of  the  Bay  berry. 

ZAiirin*  A  crystalline  neutral  substance, 
contained  in  the  berries  of  the  common  bay. 

XAiims  (Lat.).  The  typical  genus  of  Lau- 
race^y  represented  by  the  Bay  or  Noble  Laurel. 
The  branches  of  the  Bay  were  used  to  form 
the  crowns  placed  on  the  heads  of  the  heroes 
of  antiquity,  and  on  the  statues  of  the  gods. 
The  Bay  is  in  this  country  an  evergreen  shrub 
with  aromatic  leaves,  used  on  account  of  their 
agreeable  flavour.  Oil  of  Bay,  an  external 
stimulant)  is  expressed  from  the  fruit. 

ZAwa  (from  Lat  lavare,  as  being  waslied 
up).  The  molten  matter  poured  out  from  active 
volcanoes  in  a  fluid  state.  Although  the  word 
admits  of  clear  definition,  the  mineral  pro- 
duced is  often  extremely  different  in  different 
places.  Thus  when  lava  is  erupted  into  the 
air,  the  upper  part  is  full  of  air  bubbles,  and 
resembles  a  coarse  ash.  It  is  then  called  sco- 
riaceous,  or  simply  scoria.  Not  unfrequently 
similar  scorise  will  be  found  at  the  bottom  of  a 
flood  of  lava  where  a  thin  stream  has  first  come 
in  contact  with  uneven  and  damp  earth.  Below 
thescoriaceous  surface  the  lava  is  more  compact; 
and  where  it  has  cooled  more  slowly  and  under 
greater  pressure,  it  is  found  to  have  assumed 
a  different  aspect.  The  more  compact  and 
deeper  parts  of  a  lava  current  are  often  dis- 
tinrtly  porphyritic,  while  the  parts  near  the 
surface  are  sometimes  like  glass.     [Obsidiak.] 

Lavas  differ  in  composition,  but  on  the  whole 
there  is  a  general  similarity  in  many  respects 
between  the  lavas  of  different  countries  and 
distant  times.  The  same  laws  would  seem 
to  have  always  acted  in  reference  to  their 
formation. 

Lava  poured  out  under  water  assumes  a 
different  appearance  ^m  that  which  has  been 
erupted  in  the  air.  It  is  more  compact,  and 
resembles  basalt    [Basalt  and  Voloano.] 

Sbawmndnla.  A  genus  of  Labiaia^  con- 
taining two  wdl-known  officinal  plants,  L. 
vera,  the  common  Lavender,  and  L,  Sjcnca, 
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which  yields  oil  of  Spike ;  the  latter  is  some* 
what  the  larger  of  tne  two.  Lavender  is  an 
undershrub,  with  linear  grey  leaves  and  dose 
spikes  of  bluish  flowers,  from  which  iatter  by 
distillation  the  essential  oil  of  Lavender  is 
procured.  Preparations  of  Lavender  are  used 
fx>th  in  pe^rf^mery  and  medicine.  The  oil  of 
Spike,  which  has  a  less  agreeable  perfume,  is 
used  by  painters  on  porcelain,  and  by  artists  in 
the  preparation  of  varnishes. 

Ziavender.    [Lavandula.] 

XAvendnlane.  An  amorphous  mineral, 
of  a  lavender-blue  colour,  from  Annaberg  in 
Saxony.  It  is  a  mixture  of  arsenates  of  cobalt^ 
nickel,  and  copper. 

Sbaver  (as  it  is  otherwise  called  sea  liver' 
icortf  the  word  looks  like  a  corruption  of  liver). 
The  Porphyra  vttlaaris,  esteemed  by  some  as  a 
delicacy.  What  is  called  green  Javer  is  Ulva 
latiseinia, 

Xiavema  (Lat).  Among  the  Bomans  and 
Latins,  Laverna  was  the  patron  goddess  of 
thieves.  A  grove  on  the  via  Salaria  at  Borne 
was  sacred  to  her.  The  origin  of  the  name 
is  doubtful. 

Xia^r  (Lat  lex).  Law,  collective  and  parti- 
cular, — ^We  employ  the  term  law  to  denote  a 
body  of  rules,  or  all  the  rules  applicable  to  a 
given  subject ;  e.  g.  the  Soman  taw,  the  law 
of  nature.  We  employ  the  term  a  law  to 
denote  an  individual  rule. 

The  idea  of  law,  in  its  strictest  sense,  com- 
prehends the  notion  of  two  parties ;  a  superior 
imposing  it,  and  an  inferior  obeying  it 

iMwa,  improperly  or  metaphorically  90 
called. — In  common  language  it  is  usual  to 
apply  the  word  law  to  designate  principles  or 
properties  which  can  only  be  thus  named  by 
analogy.  Whenever  certain  causes  invariably 
or  generally  produce  like  effects,  this  conse- 
quence of  effect  upon  cause  is  popularly  termed  a 
taw.  Thus  we  speak  of  the  law  of  nature  with 
reference  to  inanimate  or  irrational  subjects; 
of  the  law  of  gravitation,  by  which  bodies  are 
mutually  attracted  to  each  other ;  of  the  UgW9 
of  motion,  of  the  laws  which  regulate  certain 
processes  in  animal  and  vegetable  economy, 
&c.  In  this  sense,  laws  have  been  defined  to 
mean,  '  the  necessary  relations  resultiDg  firom 
the  nature  of  things.'  The  analogy  is  nobly 
expounded  in  a  well-known  passage  of  Hookera 
Eodesiaetical  Polity,  at  the  end  of  the  first 
book. 

Law  defined. — ^Law,  in  its  stricter  sense,  as 
applied  to  the  voluntary  actions  of  a  man, 
comprises  the  notion  of  a  command  issued  by 
a  superior  imposing  an  obligation  on  a  subjecV 

Laws,  Divine  and  Human. — ^Laws  are  di- 
vided, according  to  the  superior  who  imposes 
them,  into  divine  and  human :  the  law  of  God, 
and  the  law  of  man. 

Law  of  Naturc-^The  law  of  nature,  howerer 
extensive  in  its  philosophical  meaning,  is  much 
more  confined  in  that  sense  in  which  alone  it 
is  within  the  province  of  jurisprudence.  Re- 
garding it  as  merely  applicable  to  the  lelatiTe 
duties  of  men  in  a  community,  it  is  raffident 
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fbr  practical  purposes  to  observe,  with  Chntins, 
that  its  first  principle  is  the  sociability  of  man ; 
and,  consequently,  that  the  conserration  of 
society  in  its  actual  state,  whether  from  the 
motive  of  mutual  distrust,  as  Hobbes  main- 
tained, or  from  innate  benovolence,  as  his 
adversaries  contended,  is  the  duty  which  it 
imposes  on  everyone. 

Let  us  suppose,  therefore,  that  in  a  community 
such  us  our  own  there  could  occur  at  once  a 
suspension  of  all  civil  positive  law;  and  that,  at 
the  same  time,  the  sanctions  of  the  divine  or 
unwritten  law  could  be  withdrawn.  Men  would 
thus  be  restored  to  a  state  of  natural  liberty. 
The  natural  law  is  that  code  of  duties  whidi 
would  then  take  the  place  of  all  other  legislation. 
Every  act  tending  to  injure  our  neighbour  in 
person  and  pro|]^rty,  every  act  in  any  way 
tending  to  oisturb  or  impair  the  frame  of 
society,  would  then  be  prohibited  by  natural 
law,  as  it  now  is  prohibited  by  laws  human 
and  divine.  Undoubtedly  the  natural  law, 
in  the  sense  in  which  it  is  commonly  used, 
comprehends  a  far  wider  range  of  objects. 
The  duties  of  personal  holiness,  the  relative 
duties  of  the  members  of  a  family,  the  duties 
of  active  benevolence ;  all  these  are  dictated  to 
us  by  conscience,  as  much  as  abstinence  fix>m 
positive  injustice.  But  the  province  of  juris- 
prudence is  too  limited  to  admit  of  the  con- 
sideration of  these  higher  parts  of  morality, 
and  is  concerned  only  with  political  society. 

Law  of  Natiana. — ^The  principle  of  natural 
law  between  individuals  in  a  community  would 
thus  be  tbtB  maintenance  of  the  status  quo,  or 
actual  condition  of  things,  and  the  insuring  to 
eveiy  one  the  continuance  of  all  his  possessions. 
This,  therefore,  is  the  elementary  dogma  of 
that  only  brandi  of  natural  law  which  can  be 
said  to  exist  as  a  definito  rule  of  conduct; 
namely,  the  law  of  nations.  Nations  are  in  a 
state  of  natural  liberty  with  reference  to  other 
nations.  For,  since  they  have  no  earthly 
si^rior  to  establish  rules  for  them,  the  only 
maxims  which  govern  their  intercourse  are 
certain  conventional  arrangements,  the  object 
of  which  is  the  maintenance  of  the  existing 
society  and  intercourse  between  the  subjects 
of  distinct  sovereign  states.  All  the  rules  of 
national  law  have  this  for  their  ultimate  end. 
The  natural  law  of  men,  to  use  the  phrase 
of  Hobbes,  teaches  the  absolute  duties  subsist- 
ing between  men  and  men ;  the  natural  law 
of  nations,  those  subsisting  between  men  in 
societies:  or  (in  a  compendious  definition), 
Oiational  law  is  the  law  of  nature  applied  to 
independent  states  as  if  they  were  in^viduals. 

The  law  of  nations,  according  to  the  com- 
prehensive arrangement  of  Maddntosh,  com- 
prises '  the  principles  of  national  independence, 
the  intercourse  of  nations  in  peace,  the  privi- 
leges of  ambassadors  and  infenor  ministers,  the 
oommeroe  of  private  subjects,  the  grounds  of 
just  war,  the  mutual  duties  of  belligerent  and 
.neatral  powers,  the  limita  of  lawful  hostility, 
the  rights  of  conquest,  the  fiuth  to  be  observed 
in  wiufi&re,  the  force  of  an  armistice,  of  safe- 
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conducte  and  of  passports,  the  nature  and 
obligation  of  aUiances,  the  means  of  negotiation, 
the  authority  and  interpretation  of  treaties  of 
peace.* 

But  the  law  of  nations,  in  ite  practical  sense, 
widely  differs  from  this  extensive  and  philo- 
sophical compendium  of  international  duties. 
Many  of  the  maxims  which  relate  to  the 
subjecto  here  enumerated  bebng  rather  to  the 
higher  province  of  morality  than  to  that  of 
jurisprudence.  The  only  punishment  of  which 
the  sanction  can  be  applied  in  this  species  of 
law  is  the  hostility  of  other  states  towards 
that  which  violates  it  Whoever,  therefore,  is 
powerful  enough,  whether  from  his  own  strength 
or  from  position  and  alliances,  to  defy  such 
punishment,  is,  in  a  certain  sense,  above  the 
law.  Hence,  although  the  law  of  nations,  con- 
sidered as  a  branch  of  that  of  nature,  would 
lay  down  absolute  rules  of  conduct  in  the 
highest  as  well  as  the  lowest  matters  of  policy 
within  its  reach,  it  may  safely  be  said  that  the 
law  of  nations  as  a  body  of  recognised  right 
extends  only  to  a  portion,  and  that  the  least 
important,  of  these  matters.  The  only  maxims 
which  can  be  said  to  subsist  as  laws  are  those 
which  are  never  or  rarely  violated  by  European 
states;  because  the  inconvenience  of  their 
general  neglect  would  overbalance  the  parti- 
cular inoonvenienoe  of  adhering  to  them  in  a 
given  instance.  Thus  all  will  acknowledge 
that  there  is  a  wide  difference,  in  point  of 
preciseness  and  obligation,  between  vie  prin- 
ciples which  forbid  uzg'ust  aggression  or  severity 
towards  the  conquered,  and  those  which  pre* 
scribe  the  privileges  of  ambassadors  and  the 
protection  of  pcacehil  aliens. 

The  subjects  to  which  national  law  is  most 
strictly  confined  are  customaiy  rules  respected 
by  the  mutual  consent  of  nations,  raijy  in- 
finnged  by  the  voluntary  act  of  a  sovereign 
power,  and  of  which  the  infirixigement  is  con- 
sidered to  require  satisfaction  and  reparation. 

It  is  to  be  observed,  that  although  several  of 
the  maxims  of  national  law  (such,  for  example, 
as  the  sanctity  of  the  persons  of  ambassadors) 
are  usually  held  binding  in  transactions  with 
all  nations  of  the  globe,  yet  the  great  bulk  of 
ite  rules  are  only  recognised  and  observed  bj 
the  Christian  stetes  of  Europe  and  America  in 
their  dealings  with  each  other. 

National  law  (from  its  defective  sanction 
and  want  of  a  sovereign  legislator  as  to  its  de- 
tails) may,  perhaps,  he  more  properly  termed 
the  custom  than  the  law  of  nations. 

The  reduction  of  the  law  of  nations  to  a 
system  was  first  made  by  Grotius,  in  a  work 
which  (as  Sir  J.  Mackintosh  has  well  observed)^ 
though  we  now  indeed  justly  deem  it  imperfect,  is 
among  the  most  complete  that  the  world  has  yet 
received,  at  so  early  a  staee  in  the  progress  of 
any  science,  from  the  gemus  and  learning  of 
one  man.  To  him  succeeded  Puffendorf ;  who, 
avoiding  the  inconvenient  and  unscientifio  me- 
thod of  Grotius,  has  (to  use  the  words  of  the 
stetesman  already  quoted),  without  the  genius 
of  his  master,  and  with  very  inferior  learning; 
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treated  the  suljcct  widi  sound  sense,  with 
dear  method,  with  extensive  and  accurate 
knowledge^  and  with  a  copiousness  of  detail 
■ometimea  indeed  tedious,  but  always  instruc- 
tiTe  and  satisfactory.  In  addition  to  the  works 
of  these  illustrious  authors,  the  rules  of  national 
law  are  to  be  found,  fii8t>  in  the  treatises  of 
several  other  authors,  who  are  usually  regarded 
as  authorities ;  of  whQm  Bynkerschoek  (Opera 
Omnia,  foL  Lug.  Bat  1767 ;  EngL  trans,  fol. 
1749),  Vattell,  Wicquefort,  Butherforth  {Insti- 
tutes 1779),  Von  Martens,  and  others,  may 
be  cited :  secondly,  in  the  treaties  which  haye 
been  at  different  times  concluded  between  Eu- 
ropean states ;  especially  those  of  Westphalia, 
1648;  Utrecht,  1713;  Aix-la-Chapelle,  1748; 
Paris,  1763;  and  Vienna,  1814.  A  full  sum- 
mary of  the  bibliography  of  this  subject  will 
be  found  in  the  introductory  chapter  of  Mr. 
Manning^s  work  on  the  Law  of  Nations  (1839). 
(See  also  the  standard  work  of  Dr.  Wheaton  On 
International  Law,  2  yols.  8vo.,  and  the  recent 
treatises  of  Sir  B.  Phillimore  and  Dr.  Twiss.) 

The  language  of  conventions  and  treaties 
has  frequently  given  occasion  to  disputes. 
Subsequently  to  the  revival  of  letters,  and 
until  the  peace  of  Nimeguen  (1679),  the  state 
language  ordinarily  used  was  the  Latin ;  but 
since  that  period  it  has  chiefly  given  way  to 
the  French,  which  is  now  commonly  used  be- 
tween nations  employing  different  languages 
in  their  public  acts. 

Law,  Tositive  or  Municipal, — This  is  the 
term  usually  employed  to  aistinguish  law,  in 
its  ordinary  sense  (the  expression  of  the  will 
of  a  supreme  power  in  a  state),  from  all  the 
other  species  of  law  (improperly  so  called)  with 
which  we  have  hitherto  been  occupied.  It  is 
called  positive  law,  because  established  in  the 
form  of  direct  and  definite  ii^'unctions ;  muni- 
cipal, from  the  Latin  municipium,  a  town  pos- 
sessed of  privileges  and  local  laws. 

Positive  law  is  '  a  rule  of  civil  conduct  pre- 
scribed by  the  supreme  power  in  a  state.' 
Blackstone  adds,  '  commanding  what  is  right, 
and  prohibiting  what  is  wrong.'  But  as  it  is 
dear  that  the  right  commanded  and  the  wrong 
prohibited  acquire  the  character  of  right  and 
wrong  only  from  being  so  commanded  and 
prohibited,  the  latter  half  of  the  definition  is 
evidently  comprehended  in  the  first  A  i^egu- 
lation  or  body  of  regulations,  usually  adhered 
to  by  men  in  their  dealings  with  each  other,  but 
not  commanded  by  the  civil  power  nor  enforced 
by  lawful  punishment.,  is  properly  called  a 
custom ;  but  when  sudi  regulations,  whether 
set  by  men  to  each  other  on  a  footing  of 
equality,  or  by  subordinate  bodies  within  the 
state  to  individuals,  can  be  enforced  by  law- 
ful punishment,  the  sovereign  power  allowing 
sueh  punishment,  the  sovereign  power  thereby 
Adopts  the  regulations,  and  they  become  laws 
IB  the  strictest  sense  of  the  word. 

A  law  is  also  defined,  '  a  command  of  a  poli- 
tical superior  obliging  the  ea^fct  to  a  par- 
tienlar  course  of  conduct'  This  definition 
Mmprehends  most  of  the    civil   instatotionfl 
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with  which  jurisprudenoe  is  concerned ;  bat  it 
appears  to  exclude  some  which  are  neverthcK 
lees  within  the  province  of  that  science.    Por 
I  example — 

1.  Many  laws  are  enacted  to  explain  former 
laws,  and  also  to  repeal  former  laws.  Neither 
of  these  can  be  said,  in  strictness,  to  a&swer 
the  definition  of  law  which  describes  it  as  a 
command,  unless  we  consider  them  as  re* 
enacting  former  commands.  2.  The  Boman 
jurists  applied  the  term  '  laws  of  imperfect 
obligation  to  certain  enactments  of  their  law 
prescribing  particular  conduct,  but  without  aay 
penalty  ^ing  expressed  in  the  event  of  their 
violation.  These  were  not  commands,  not 
being  enforced,  and  could  not  be  said  to  oblige 
the  subject,  who  was  at  liberty  to  escape  the 
obligation.  Our  laws  recognise  no  such  roles 
as  these.  If  a  statute  enjoins  or  prohibits  an 
action  without  adding  any  express  penalty,  the 
courts  of  justice  presume  that  a  violation  of 
the  statute  is  punishable.  Iaw,  as  the  subject 
matter  of  jurisprudence,  is  that  which  obliges 
the  subject  to  a  particular  course  of  conduct 
by  general  rules  of  action.    This  excludes — 

1.  Laws  made  to  permit  or  restrain  the  acts 
of  specified  individuals.  Such  were  called  by 
the  Bomans  privilegia,  or  under  the  empenxni 
private  rescripts;  in  our  law,  private  acts  qf, 
parliament.  The  sovereign  body  in  the  states  ^ 
having  the  power  to  repeal  and  modify  its  own 
enactments,  can  by  an  esroression  of  its  will 
exempt  particular  pers<ms  from  its  own  iigunc- 
tions,  or  can  impose  new  duties  on  particular 

e arsons.    Such  decrees  have  all  the  force  of 
w ;  but  they  do  not  form  a  part  of  the  general 
law  of  the  country. 

2.  Laws  made  to  suit  a  particular  emei»en<gr, 
occasipnal  or  particular  commands,  whidi  are 
distinguished  from  general  laws  bv  their  sW^ 
duraUon,  To  exemplify  this  difjerence,  it  has 
been  said  that  should  a  sovereign  command  dl 
his  subjects  to  wear  black  as  their  ordinary 
dress,  such  a  command  would  be  a  law ;  but 
should  he  order  a  general  mourning  for  a  stated 
time,  such  an  order  would  not  have  sufficient 
permanence  to  entitle  it  to  that  appellation. 

Every  command  given  by  a  political  superior 
is  a  law  in  point  of  force ;  but  it  is  necessazy 
to  establish  some  distinction  between  occasional 
and  general  commands,  as  other?dse  every  di- 
rection of  a  public  oificer,  every  incidental 
command  of  a  military  superior,  must  be  con- 
sidered as  a  law.  An  act  to  suspend  the  col- 
lection of  a  duty  for  a  given  time,  an  order 
in  council  to  admit  bonded  goods,  or  to  issue  . 
any  temporary  regulations  respecting  trade  and 
commerce,  royal  proclamations;  all  these  are 
familiar  instances  of  the  species  of  occasional 
or  particular  commands. 

Municipal  law  is  commonfy  divided  into  two 
branches ;  that  which  concerns  the  public  duties 
of  individuals  with  reference  to  the  state,  and 
that  which  concema  the  private  relations  of 
individuals  towards  each  other.  The  division 
between  these  branches  is  not  in  all  systen^i  the 
same.    Under  the  old  Germanic  institutioni^  ^ 
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fbr  example,  most  crimes  were  concddered  as 
civil  injuries  only. 

Laws,  stricUj  so  called  and  forming  the  body 
of  public  right  in  each  separate  state,  are  to  be 
found  either  in  codes  sanctioned  by  the  au- 
thority of  the  state ;  or  in  decrees  issued  and 
made  public  by  such  authority ;  or,  finally,  in 
certain  unwritten  customs,  to  which  that  au- 
thority, by  sanctioning  them,  has  given  the 
force  of  law. 

The  code  of  law,  under  all  Mohammedan 
goremments,  is  to  be  found  wholly  or  in  part 
m  the  Koran,  which  to  Mohammedans  bears  the 
character  boUi  of  revealed  and  civil  law.  Those 
of  the  Hindus  and  many  other  nations  are 
likewise  considered  by  them  to  possess  the 
authority  of  a  religious  sanction. 

Li  Western  Europe  the  laws  in  force  in  most 
of  its  countries,  although  modified  and  repub- 
lished by  their  several  legislatures,  are  in  great 
measure  founded  on  what  is  termed  the  Boman 
law.  This  body  of  law  is  principally  declared 
in  the  PandecU^  Code^  and  Institutes  of  the 
emperor  Justinian ;  but  these  contain  only  a 
di^t  of  a  small  portion  of  the  laws  which 
prevailed  in  the  ancient  Roman  empire. 

The  Boman  Xoto.-- 'Inasmuch,'  to  use  the 
words  of  our  own  learned  judge  Lord  Holt,  '  as 
the  laws  of  all  nations  are  doubtless  raised  out 
of  the  civil  law,  as  all  governments  are  sprung 
from  the  ruins  of  the  Roman  empire,  it  must 
be  owned  that  the  principles  of  our  law  are 
borrowed  from  the  civil  law,  therefore  grounded 
upon  the  same  reason  in  many  things/ — The 
manner  in  which  the  Roman  law  has  been  in- 
troduced into  the  jurisprudence  of  modem 
Europe  may  be  said  to  have  been  twofold :  first, 
through  the  prevalence  of  Roman  usages,  de- 
rived from  the  times  of  the  empire,  among  the 
population  of  various  countries,  especially  that 
part  of  it  which  was  collected  in  towns ;  secondly, 
through  the  efforts  of  the  ecclesiastics,  who 
learnt  the  civil  law  from  the  Codex  of  Theodo- 
sius,  and  from  the  works  of  Justinian,  and  in- 
troduced it,  as  far  as  their  authority  extended, 
into  such  branches  of  justice  as  they  were  per- 
mitted to  administer,  and  especially  into  their 
canon  law,  which  the  various  princes  of  Europe 
permitted  to  be  binding,  to  a  different  extent 
m  different  countries,  upon  their  lay  as  well  as 
clerical  subjects.  Thus  the  Roman  law  is  in 
one  sense  the  oldest  and  frindamental  part  of 
public  right  in  many  countries;  in  another 
sense  it  is  a  comparatively  recent  importation, 
altering  the  character  of  their  respective  legis- 
lations. The  Roman  law  comprises  what  are 
termed  the  iKsnruTBS,  Pakdbcts,  Codb,  and 
NoTBUJB  [see  these  terms].  These  have  been 
collected  and  published  together,  under  the 
title  of  Carpus  Juris  Civilis ;  the  best  editions 
being  those  of  Amsterdam  TSvo.  1664)  for  the 
text,  and  of  Gothofred  (foL  Paris  1628)  for 
the  text  and  notes.  The  most  elaborate  modem 
wmik  on  tiie  history  of  the  Roman  law  is  that 
of  Savigny. 

It  would  be  impossible,  within  our  limits, 
lo  give  the  reader  any  useful  bibliographical  | 
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notice  on  a  subject  which  in  foreign  countries 
has  necessarily  received  such  abundant  at- 
tention and  illustration;  and  English  treatise 
writers  on  the  civil  law  are  few,  and  of  no 
great  value,  that  law  having  only  existed 
among  ourselves,  as  we  have  seen,  in  certain 
limited  departments. 

Citnl  Law  in  England. — In  England,  while 
in  the  way  of  ancient  custom  there  are  fewer 
vestiges  of  the  civil  law  than  in  any  other  of 
the  provinces  of  ancient  Rome,  vet  in  the  way 
of  ecclesiastical  jurisdiction  it  has  been  wider 

r»ad  and  continued  longer  in  force  than 
ost  anywhere  else. 
Although  Britain  was  a  highly  civilised 
province  possessing  140  cities  ana  towns  in 
the  time  of  the  Romans,  yet  the  numbers  and 
violence  of  her  invaders,  especially  the  Saxons 
and  the  Danes,  appear  to  nave  extinguished 
almost  every  relic  of  her  provincial  customs  and 
jurispmdence.  It  is  chiefly,  therefore,  to  the 
clergy  that  we  are  to  look  for  the  prevalence 
of  l£e  civil  law  in  England,  and  it  has  been 
introduced  by  them  in  several  ways. 

1.  At  the  Norman  invasion  a  considerable 
accession  to  the  numbers  and  influence  of  the 
spiritual  body  in  England  took  place.  A  cen- 
tury afterwards  the  discovery  of  the  Pandects 
rendered  the  study  of  jurisprudence  familiar 
chiefly  among  that  body,  which  monopolised  most 
ofthe  learning  andintelligence  of  the  age.  The 
clergy  introduced  it  into  England ;  and,  as  the 
rade  and  simple  justice  of  the  Saxons  was  in- 
adequate to  meet  the  wants  of  the  people,  most 
of  the  early  lawyers,  who  were  themselves 
chiefly  ecclesiastics,  sought  in  the  pages  of  their 
favourite  works  for  principles  to  supply  the 
defects  as  they  arose.  Hence  in  the  works  of 
Rracton,  Britton,  and  Fleta  (written  expressly 
on  the  common  law  of  England,  that  is  the  cus- 
tomary law  of  the  Saxons  modified  by  extensive 
introduction  of  Norman  usages),  we  find  con- 
stant reference  not  only  in  spirit  but  in  words 
to  the  civil  law.  The  time  during  which  the 
study  of  the  latter  was  most  in  vogue  among 
English  lawyers  appears  to  have  been  between 
the  reigns  of  Stephen  and  Edward  III.  During 
the  greater  part  of  that  period  a  constant 
struggle  was  carried  on  between  the  ecclesias- 
tical lawyers  (supported  in  many  cases  by  the 
crown)  and  the  popular  party  in  favour  of  the 
old  customary  right,  which  was  defended  by^ 
the  temporal  nobility.  The  final  victory  of 
the  common  law,  and  its  establishment  as  the 
rule  of  the  land,  except  in  particular  cases,  may 
be  dated  from  the  reign  of  Edward  I. 

2.  The  jurisdiction  of  the  lord  chancellor  of 
England  is  a  subject  considered  elsewhere. 
[CsANCELLOR.]  It  is  Sufficient  here  to  re- 
mark, thut  as  most  of  the  chancellors  under  the 
Plantagenet  kings  were  ecclesiastics,  and  as  the 
matters  intrusted  to  their  decision  were  those 
to  which  the  rules  of  the  common  law  did  not 
apply,  they  generallv  searched  for  precedents  in 
that  of  Rome ;  which  has  hence  been  largely 
imported  into  one  great  branch  of  modem 
English  law,  namely,  Ejuiiy. 
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8.  In  some  particular  matters  the  rules  of  the 
eivil  law  have  always  been  allowed  by  custom 
to  preTail  in  England.  Of  these,  cognisance 
was  taken  by  the  courts  of  honour  and  chivaliy, 
now  fallen  into  disuse ;  by  the  High  CSourt  of 
Admiralty  [AqiciBALTT] ;  and  by  the  courts 
of  the  two  umrersities  of  Oxford  and  Cam- 
bridge. 

4.  The  chief  influence  of  the  diril  law  in 
£n^;iand  has  been  through  the  canon  law, 
which  was  founded  upon  it 

LaWf  C!anon.— The  rules  which  were  firamed 
by  the  Christian  church  for  its  own  spiritual 
polity  may  be  supposed  to  have  had  their  ori- 
gin in  the  yery  earliest  periods  of  Christianity 
itself;  but  all  the  authority  and  force  which 
they  possessed  could  arise  only  firom  the  mutual 
consent  of  the  faithful  to  be  bound  by  them, 
until  the  establishment  of  Christianity  as  a 
state  religion  entirely  altered  the  character  of 
its  spiritiud  constitution.  The  temporal  juris- 
diction which  was  then  conceded  to  the  bishops, 
together  with  the  legal  force  giyen  by  seyeral 
emperors,  and  by  Justinian  in  particular,  to 
the  canons  of  councils,  gradually  called  into 
existence  a  new  and  independent  body  of 
legislation. 

When  the  Western  Empire  had  been  oyer- 
thrown,  the  authority  of  the  popes,  as  temporal 
goyemors,  was  by  d^rees  confirmed  in  the 
city  of  Rome  and  the  ai^'acent  country.  At  the 
same  time  the  power  of  the  ecclesiastical  body 
was  increased  and  extended  in  other  countries ; 
and  thereyerence  attached  to  their  authority  gaye 
to  the  spiritual  censures  with  which  they  visited 
particular  offences  a  greater  force  than  to  the 
sanctions  of  the  national  law.  Thus,  besides 
matters  of  church  goyemment,  which  were  at 
first  the  particular  subject  of  the  pontifical  law, 
it  comprehended  withm  its  puryiew  numerous 
and  important  branches  of  the  civil  law  of 
persons  and  property. 

About  the  year  1150,  the  various  edicts  then 
in  force  of  the  several  popes,  together  with  the 
canons  of  councils,  and  the  authoritative  de- 
clarations of  fathers  and  doctors  of  the  church, 
were  collected  together  by  the  monk  Gratian, 
and  reduced  into  a  volume  called  the  Decretumy 
and  considered  as  the  earliest  authority  in 
canon  law. 

In  the  next  centuiy.  Pope  Gregory  IX. 
published  five  books  of  Dbcrbtals  [which  see], 
collected  from  the  Decretal  Epistles  of  the  Popes, 
to  which  Boniface  VUI.  added  a  sixth  book, 
about  the  end  of  the  same  century.  To  these 
were  added,  at  subsequent  periods,  the  Cle- 
mentine ConstituTions,  a  seventh  Book  of  De- 
cretals, and  a  Book  of  Institutes.  The  whole 
of  these  authorities  were  collated  and  published 
by  Gregory  XIII.  in  1580,  under  the  title  of 
Corpia  Juris  Canonici, 

In  matters  of  evidence,  and  as  far  as  practi- 
cable in  the  forms  of  proceeding,  the  compilers 
of  the  canon  law  founded  their  system  upon 
that  of  Bomej  with  which  they  were  best  ac- 
quainted. In  all  such  matters  of  civil  juris- 
diction as  their  legislation    embraced,    they  I 
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likewise  assumed  it  as  the  basis  of  their  struc- 
ture. By  the  practice  of  all  ecclesiastical  courts 
the  civil  law  is  allowed  to  come  in  aid  of  and 
to  supply  the  canon  law,  in  all  such  cases  as 
are  there  omitted.  The  subjects  of  the  canon 
law  were:  1.  The  hierarchy  and  government  of 
the  church ;  2.  All  things  relating  to  pious 
uses;  3.  The  wills  ofdefuncts,  the  guardianship 
of  orphans,  and  matters  of  marriage  and  divorce. 
But  it  was  by  no  means  permanently  received, 
in  most  European  countries,  to  its  mH  extent. 
Its  jurisdiction  only  subsisted  by  the  toleration 
of  princes ;  and  therefore  varied  as  the  super- 
stition or  piety  of  these  sovereigns,  or  their 
jealousy  of  ecclesiastical  usurpation,  alternately 
predominated.  But»  upon  the  whole,  its  au- 
thority became  so  deeply  rooted,  that  even  in 
countries  which  have  in  later  times  rejected  the 
authority  of  the  pope,  its  rules  are  still  referred 
to,  not  merely  m  matters  relating  to  church 
benefices,  but  also  in  some  cases  of  purely  civil 
jurisdiction. 

Nevertheless,  although  in  early  times  its 
authority  was  asserted  by  the  popes  on  the 
ground  of  their  temporal  superionty  over  all 
earthly  sovereigns,  its  force  in  every  country 
must  now  be  said  to  depend  upon  the  will  of 
the  state,  which  gives  the  force  of  law  to  its 
provisions. 

It  is  supposed  that  the  decrees  and  canons 
of  the  church  of  Bome  were  adopted  in  this 
country  so  early  as  ▲.d.  605,  shortly  after  the 
introduction  of  Christianity  amone  the  Saxons ; 
but  they  were  not  fully  recognised  by  Uie  state 
until  after  the  Norman  conquest.  J?rom  that 
period  the  power  of  the  bishops  made  rapid 
strides,  insomuch  that  they  succeeded  in 
retaining  many  branches  of  jurisdiction  of 
which  in  other  countries  the  temporal  power 
had  deprived  them.  In  addition  to  the  general 
canon  law,  we  have  in  England  a  particular 
provincial  law — ^the  eofutUutions  of  the  papal 
legates  and  councils  of  this  country  in  1237 
and  1269 ;  and  a  further  body  of  constitutions, 
framed  in  provincial  synods  nnder  the  authority 
of  successive  archbishops  of  Canterbury,  from 
Stephen  Langton  in  1222  to  Archbishop  Cfai- 
ehele  in  1414,  and  adopted  subsequently  by  the 
province  of  York.  These  constitutions  have 
been  illustrated  by  the  commentaries  of  distin- 
guished ecclesiastics,  and  principally  those  of 
Lyndwood,  who  flourished  in  the  reigns  of  Henry 
V.  and  Henry  VI.  The  canons  of  the  Protestant 
church  passed  in  the  convocation  of  a.d.  1603, 
althoiign  ratified  by  King  James  L  for  himself 
and  his  successors,  yet  do  not  (as  Lord  Mans- 
field finally  decided)  bind  the  laity,  except 
so  far  as  tney  declare  the  older  provisions  of 
the  law.  The  most  standard  work  on  English 
Ecclesiastical  Law  is  CKbson's  Codex  Juris 
Anfflicani.  The  best  guides  for  the  student 
are  the  compilations  of  Dr.  Bum  and  Sir  B. 
PhiUimore. 

Law  of  England^  Common  Law, — ^This  ex- 
pression is  used  in  two  different  senses,  accord- 
ing to  the  subject  nnder  consideration.  We 
•peak  of  the  commoii  law  in  contradiitiiictioiD 
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to  the  eivil  lair,  or  to  equity ;  meaiuii|;  a  certain 
portion  of  onr  lairs  relating  to  a  definite  subject 
matter,  and  administered  in  courts  following 
particular  rules  of  evidence  and  modes  of  pro- 
cedure.  We  also,  by  the  common  law,  some- 
times mean  the  unwritten  or  ancient  customaiy 
law ;  in  'this  sense  it  is  opposed  to  the  statute 
law,  which  is  of  positire  enactment 

The  constitution  and  laws  of  our  Anglo-Saxon 
ancestors  hare  been  the  subject  of  innumerable 
theories  and  contradictoiy  systems,  since  the 
ingenuity  of  modem  times  has  been  applied  to 
their  inyestigation ;  but  all  the  efibrts  of  the 
learned  have  gone  no  further  than  to  establish 
the  existence  of  a  few  principles  and  customs 
common,  for  the  most  part>  to  the  Germanic 
tribes  in  general. 

Edward  the  Confessor  reduced  the  customs 
of  the  country  into  something  resembling  a 
system  of  law ;  and  although  his  enactments 
are  lost,  it  is  to  his  reign  that  we  must  look  for 
the  most  authentic  form  of  Anglo-Saxon  polity. 
The  king  was  guided  ani  controlled  in  his  deli- 
berations by  the  witan,  or  chief  men,  assembled 
in  the  gemote,  or  meeting ;  but  their  relative 
power  and  that  of  the  sovereign  varied  accord- 
ing to  the  strength  or  weakness  of  the  latter. 
Justice  was  administered  in  the  county  courts, 
where  the  good  men  or  landowners  assembled, 
end  the  bishop  and  sheriff  presided.  Questions 
of  property  were  decided  by  ordeal,  or  by  a 
tribunal  of  sworn  witnesses.  In  criminal  as 
well  as  in  civil  cases  the  defendant  sometimes 
freed  himself  by  the  oath  of  compurgators,  or 
wager  of  law,  as  it  was  called  when  adopted 
br  the  Normans.  The  inhabitants  of  every 
district  were  mutual  guarantees,  by  the  custom 
of  frankpledge,  which  was  founded  on  two 
principles :  the  one,  the  liability  of  the  lord  or 
superior  for  the  appearance  of  his  vassals ;  the 
other,  the  collective  responsibility  of  the  ty  thing, 
or  hundred,  for  all  its  individual  members: 
which  was  not  prevalent  in  all  England,  and 
entirely  unknown  in  the  northern  shires. 

By  the  Norman  conquest  and  the  division  of 
the  better  portion  of  England  between  Norman 

g!oprietors  hokling  in  chief  of  the  crown,  the 
udal  system  of  Ibw,  as  regarded  land  and  its 
incidents,  was  early  introduced  into  the  country. 
Other  portions  of  Norman  jurisprudence  were 
imported  at  a  later  period,  through  the  medium 
of  the  king's  courts ;  which,  being  at  first  con- 
fined in  jurisdiction  to  the  domains  of  the 
crown,  gradually  supplanted  the  old  Saxon 
courts,  although  these  long  continued  to  be 
governed  by  their  national  law. 

The  three  great  institutions  in  which  English 
law  differs  from  that  of  other  countries — the 
parliament;  the  system  of  tenures  and  their 
incidents,  on  which  the  law  of  real  property  is 
founded;  sndthe  trial  by  jury — may' perhaps 
be  said  to  have  been  founded  on  Norman  juris- 
prudence, but  to  have  become  prevalent  through 
their  analogy  to  Anglo-Saxon  institutions. 
[Partjaitbwt.] 

The  first  consequence  of  the  invasion  of 
tins  Nofmaiui  was,  that  difforent  modes  of  trial 
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were  prevalent,  acoordinff  to  the  nation  to  which 
the  contending  parties  belonged.  Compurga- 
tion or  '  wager  of  law '  was  the  common  mode 
of  decision  between  Englishmen.  In  criminsl 
caseS)  it  was  usually  by  the  oath  of  eleven  com- 
purgators chosen  out  of  an  array  of  fbuiteen. 
In  civil  suits,  the  amount  of  the  compurgation 
required  seems  to  have  been  regulated  by  the 
value  of  the  property  daimed.  To  this  pecu- 
liarly English  mode  of  trial  was  added  the 
xjoagtr  of  battle,  which  is  first  named  in  the 
laws  ot  the  Conoueror,  but  which  either  French 
or  English  and  Frendi  might  use.  Inquest  qf 
vritnesses  was  a  Norman  mode  of  trial  in  dvil 
cases,  by  which  witnesses  were  summoned  from 
the  neighbourhood  in  which  the  quarrel  arose 
to  declare  on  their  oath  the  truth  concerning 
the  matter  in  question.  Finally,  the  ancient 
proof  of  ordeal  subsisted  in  criminal  cases. 

This  diversity  in  the  modes  of  trial  was  ac- 
companied by  a  diversity  of  judicature.  The 
ancient  county  courts  received  one  blow  by  the 
withdrawal  of  the  bishops,  who  ceased  to  pre- 
side in  them,  being  chiefly  foreigners,  and  who 
gradually  established  a  separate  jurisdiction  of 
their  own.  A  still  more  important  wound,  in 
its  consequences,  was  infiicted  b^  the  increasing 
power  and  influence  of  the  king's  courts  (at 
first  only  confined  to  causes  arising  within  the 
royal  demesne),  in  which  the  Norman  law  and 
modes  of  procedure  were  adopted,  and  in  idiich 
the  machme  of  our  own  common  law  was  gra- 
duaUy  elaborated  by  judicial  ingenuity  during 
successive  centuries. 

Henry  II.  is  commonly  regarded  as  the  foun- 
der of  the  common  law.  His  principal  contri- 
bution towards  it  consisted  in  nis  ordinance  of 
the  grand  assize ;  justices  in  eyre,  or  circuit 
justices  of  the  king's  courts,  being  appointed  to 
try  causes  by  inouest  of  twenty-four  witnesses, 
at  the  option  of  the  tenant  or  demandant,  if 
either  party  preferred  to  purchase  this  mode  of 
trial  instead  of  the  ordinary  trial  by  battle. 
Shortly  after  his  reign  the  Fourth  Council  of 
Lateran,  by  abolishing  the  ordeal  (i..  d.  1216), 
^ve  a  new  impulse  to  the  developement  of  the 
jury  system.  Criminal  cases  were  now  tried 
by  a  jury  of  witnesses  de  vicineto ;  and  the 
process  by  which  these  witnesses,  both  in  civil 
and  criminal  cases,  became  converted  into  sworn 
judges  of  the  fiict,  has  never  been  distinctly 
traced ;  but  the  intermediate  steps  had  cer- 
tainly all  been  passed  before  the  reign  of 
Edward  III.,  possibly  before  the  death  of  the 
first  monarch  of  that  name. 

If  Henry  II.  was  the  founder,  Edward  I.  may 
almost  be  regarded  as  the  completer  of  the 
common  law.  From  his  time  to  the  present  no 
change  has  taken  place  in  its  general  principles: 
all  that  subsequent  reforms  have  effected  has 
been  to  accommodate  those  principles  to  altered 
circumstances.  And  long  may  the  spirit  of 
these  institutions  remain  unchanged  amidst  the 
march  of  improvement ;  holding  together,  as 
they  now  do,  the  mightiest  commercial  com- 
munity of  the  globe,  with  no  less  beneficial 
authority  than  they  ezeteised  six  hundxed  yc 
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ago  over  the  barons,  peasants,  and  burgheis  of 
•  small  fendal  monarchy ! 

The  system  of  real  property  may  be  said  to 
hate  been  fixed  by  the  statute  Qma  Emptores, 
18  Bdw.  L  Before  tha^  time  we  may  consider 
the  lands  of  England  as  having  been  subject,  in  i 

Eneral,  to  the  unrestricted  feudal  law.  Ail 
id  was  held,  mediately  or  immediately,  of 
the  king.  The  two  classes  of  free  proprietors 
were  those  who  held  by  the  military  service  f  of 
Kbrman  introduction),  and  those  who  held  by 
the  old  En^ish  custom,  their  property  in  their 
lands  being  retained  by  them,  subject  only  to 
acknowledgement  or  fe^ty  to  the  sovereign — a 
less  honourable,  but  probably  a  less  burdensome 
tenure.  3nt  either  of  these  tenants  might,  in 
his  turn,  create  fresh  tenants  under  him,  yield- 
ing the  same  homage  to  him  which  he  yielded 
to  the  sovereign.  Selow  these,  the  only  two 
dasses  of  tenants  recognised  by  the  law  were 
those  who  held  of  the  king,  or  mesne  lords,  by 
pure  villena^,  or  absolute  and  base  service; 
and  by  villein  socage,  which  was  also  a  base 
service,  but  restrict^  to  certain  specified  duties. 
From  the  tenure  of  pure  villenage  have  sprung 
our  present  copyhold  tenures ;  by  which  certain 
lands  are  held  within  Tnanars  (which  are  the 
old  estates  held  in  early  times  directly  of  the 
king)  by  the  will  of  ike  lord^  as  it  is  expressed 
in  Uieir  grant,  although  by  long  usage  the  will 
of  the  lord  is  merely  nominal,  and  the  obligations 
of  the  tenant  consist  only  in  certain  specified 
rents  and  services. 

The  object  of  the  statute  Quia  Emptores  was 
to  restrain  the  creation  of  fresh  subordinate 
estates,  by  declaring  that  if  anyone  alienated 
his  land  by  sale  or  feoffment  (whidi  purported 
to  convey  it  in  perpetuity)  the  feoffee  should 
hold  the  same,  not  of  the  feoffor,  but  of  the 
feoffi)r^s  lord,  whether  a  mesne  lord  or  the  king 
himself.  Hence  all  manors  must  have  existed 
prior  to  the  reign  of  Edward  I. ;  as  it  is  essen- 
tial that  there  should  be  in  them  tenants  who 
hold  of  the  lord,  and  such  tenancies  could  not 
have  been  created  at  a  later  period. 

.  When  alienation  of  lands  and  tenements  was 
made  in  early  Norman  times,  the  alienation 
was  either  to  the  donee  and  his  heirs  for  ever — 
thus  giving  him  an  absolute  unrestricted  pro- 
perty, descendible  to  his  heirs,  whether  male  or 
female,  subject  only  to  his  homage  to  the  donor; 
in  other  words,  a  fee  simple ;  or  it  was  upon 
condition — as,  Ifor  instance,  a  grant  to  a  donee, 
provided  he  had  issue;  under  which  grant,  if 
the  donee  died  without  issue,  or  his  issue  came 
to  fail,  the  land  would  revert  to  the  donor. 
The  conditional  donees  had  devised,  with  the 
assistance  of  the  king's  judges,  various  ingenious 
methods  of  defeating  these  provisions ;  as  by 
aliening  as  soon  as  they  had  issue,  and  then  re- 
purchasing the  fee  simple.  It  was  to  fix  the 
taw  of  conditional  gifts  that  the  statute  De 
Bonis,  18  Edw.  L,  was  passed ;  by  which  such 
a  donee  was  absolutely  prevented  from  aliening 
tfaa  tenements.  Hence  arose  tstates  in  fie  tail: 
in  other  words,  estates  granted  to  a  man  and  to 
Mrtain  specified  heirs ;  for  example,  the  heirs 

331 


male  of  his  body.  In  after  timen,  when  the  re- 
straint on  alienation  which  this  statute  created 
began  to  be  repugnant  to  the  more  Ube^ 
feelingB  of  the  people,  certain  devices  wer» 
invented  (fines  and  recoveries),  whereby  the 
donee  in  tail  was  enabled  to  bar  the  entail  and 
aoQuire  the  fee  simple,  as  he  could  have  done 
before  this  statute  was  passed. 

Besides  these  famous  statutes,  we  find  th» 
reign  of  Edward  L  distinguished  by  the  con- 
firmation of  Hdgna  Charta  and  the  Charter  oi 
Forests.  The  ftnt  of  these  great  constitutional 
acts  contains  few  provisions  of  much  importance 
in  legal  history,  and  was  fkr  more  valuable  as 
an  evidence  of  the  spirit  of  the  country  in 
restraining  arbitraHy  usurpations,  than,  as  is 
commonly  supposed,  by  establislung  any  new 
franchises,  or  even  confirming  ancient  ones. 
Perhaps  its  most  important  legal  effect  waa 
the  fixing  to  the  city  of  Westminster  the  Court 
of  Common  Pleas,  which  had  formerly  caused 
the  suitors  much  inconvenience  by  following 
the  person  of  the  king  in  his  numerous  progresses. 

It  is  also  to  the  reign  of  Edward  I.  that  we 
must  refer  for  the  distinct  definition  of  the  pro- 
vince of  that  court,  and  of  the  other  two  superior 
common  law  courts  of  record,  the  King's  Bench 
and  Exchequer.  The  history  of  these  thre^ 
courts  is  fkr  too  intricate,  and  requires  too 
much  explanatory  statement,  to  find  a  place  ini 
these  pages.  It  must  sufiKce  to  observe,  that 
the  Kins^s  Bench  is  the  ancient  Aula  Begia,  in 
which  the  king  w^  supposed,  as  by  fiction  of 
law  he  still  is,  to  sit  m  person,  and  which 
followed  him  in  all  his  progresses,  insomuch 
that  in  the  reign  of  Edward  L  it  actually  sate 
in  Scotland.  [Emo's  Bbnch.]  The  Court  of 
Common  Pleas,  or  Common  Bench,  had  in 
strictness  jurisdiction  in  all  civil  causes  between 
subject  and  subject.  In  this  court  only  real 
actions,  in  which  the  right  to  land  is  tried— 
now  almost  all  abolished  [Real  Actioiy],  but 
anciently  the  most  important  part  of  judicial 
business — could  be  abjudicated.  The  Court  of 
Exchequer  was  intended  to  recover  the  king^a 
debts  and  ordinary  revenues  of  the  crown.  It 
acquired  in  process  of  time  a  jurisdiction  over 
common  personal  actions,  by  the  fiction  of  the 
complaining  party  beinff  a  debtor  to  the  king  ; 
and  also  an  equitable  jurisdiction,  similar  in 
form  to  that  of  the  chancellor's  court. 

The  equitable  jurisdiction  of  the  chancellor 
had  probably  begun  long  before  the  reign  of 
Edward  I.  [Chahcellob^  and  before  his  reign 
the  oriffinal  writs,  by  which  actions  were  oom- 
menced,  had  been  sued  out  or  obtained  in  the 
chancery,  the  clerks  of  which,  like  the  pontifi- 
cal framers  of  the  actiones  among  the  Bioinans, 
had  the  monopoly  of  drawing  upthese  magical 
instruments.  In  the  reign  of  jQdward  L  (by 
Statute  of  Westminater  the  Second,  13  Edw.  L) 
an  important  change  was  made  in  this  branch 
of  law,  by  authorising  the  clerks  to  frame 
writs  adapted  to  particular  cases  which  the 
old  forms  did  not  aclequately  suit  Hence  ori- 
ginate our  modem  actions  of  treaptM  on  fAt. 
case. 
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Prom  the  same  statute  the  modem  judges  of 
msiiee  and  nisi  prius  [Nisi  Peius]  are  chiefly 
derived.  These  vere  originally  occasional 
commissioners  sent  down  into  the  counties  to 
deliver  the  gaol  of  prisoners,  or  to  try  civil 
causes.  By  this  statute  the  commission  was 
first  directeid  to  be  given  to  the  king's  justices, 
associated  (as  they  still  are  in  form)  with  one 
or  two  discreet  knights  of  the  county.  The 
commission  of  assize  is,  strictly  speaking,  a 
commission  to  try  disputes  respecting  land 
wherein  the  writ  of  assize  (which  dates,  as 
'before  stated,  from  Henry  II.)  was  brought — 
now  fallen  into  disuse.  The  commission  of  nisi 
wins  originates  in  what  may  now  be  called  a 
legal  fiction.  When  the  pleadings  in  an  action 
in  the  superior  courts  TPleadino]  are  con- 
•eluded,  and  an  issue  of  fact  is  taken  between 
ithe  parties,  the  issue  is  appointed,  b^  the  entry 
on  the  record  or  written  proceedmgs,  to  be 
tried  by  a  jury  from  the  county  in  which  the 
proceedings  arise,  at  Westminster,  unless  before 
the  day  appointed  {nisiprius)  the  judges  shall 
have  come  to  the  county  in  question.  Besides 
these  commissions,  the  same  judges  try  criminal 
cases  by  virtue  of  a  commission  of  the  peace,  in 
which  they  are  associated  with  the  justices  of 
the  county ;  a  commission  of  oi/er  and  terminer, 
to  hear  and  determine  all  treasons,  felonies, 
and  misdemeanours ;  and  a  commission  of  gene- 
ral gaol  delivery,  to  try  and  deliver  every  pri- 
soner who  shall  be  in  the  gaol  at  their  arrival  in 
the  county.  The  nisi  prius  proviso  is  now  disused. 

Havine  referred  to  the  reign  of  Edward  I.  as 
the  period  under  which  a  genf^ral  sketch  of  our 
old  common  law  might  be  most  advantag(K>u8ly 
presented,  we  proceed  to  notice  very  briefly  the 
chief  alterations  which  mark  its  subsequent  his- 
tory. These  alterations  can  be  easily  ascer- 
tained where  they  were  caused  by  the  highest 
legal  authority — oy  the  parliament  of  the  nation. 
But  far  greater  changes  have  been  wrought  by 
the  silent  course  of  the  tribunals — by  the  dis- 
•cretionary  power  which  our  judges  have  assumed 
to  extend  the  remedies,  which  they  were  au- 
thorised to  administer,  to  cases  unprovided  for 
"by  earlier  law,  which  either  the  ingenuity  of 
practitioners,  or,  in  many  more  instances,  the 
increasing  wants  and  more  intricate  relations 
of  life,  £id  called  into  existence.  To  trace 
tach  alterations  is  as  impossible  as  to  note, 
day  by  day,  the  increase  of  stature  by  which 
the  child  grows  into  the  man.  Oflen,  in 
laboriously  investigating  the  history  of  our 
English  jurisprudence,  we  are  surprised  when 
ve  look  back,  after  perusing  the  events  of  a 
^neration  or  a  century,  to  Uie  state  of  things 
as  it  existed  at  the  beginning  of  that  epoch, 
and  flnd  that  although  we  cannot  with  all  our 
diligence  detect  in  its  history  the  occurrence  of 
any  external  changes  in  the  subject  on  which  our 
minds  are  fixed,  yet  the  same  forms,  the  same 
modes  and  circumstances,  present  themselves 
to  our  eyes  under  a  totally  difierent  aspect  and 
Character. 

The  reigns  of  Heniy  II.  and  Henry  III.  are 
principally  remarkable  for  the  gradual  substi- 
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tution  of  the  king's  justices  of  the  peace  for  the 
various  elective  magistrates  who  exercised  the 
several  duties  of  that  oflice  before.  It  was  in 
the  reign  of  the  latter  prince  also  that  the 
parliament  is  supposed  to  have  finally  acquired 
its  present  form.  Under  the  successors  of  the 
Edwards,  and  during  the  wars  of  the  fifteenth 
centuiy,  small  accessions  were  made  to  the 
general  bulk  of  English  law ;  but  during  those 
times  very  great  changes  were  silently  taking 
place  in  the  disposition  of  property  by  means 
of  the  invention  of  Uses,  borrowed  from  the 
civil  law.  This  extensive  and  most  important 
subject  will  be  found  briefiy  treated  of  under 
the  head  of  Chawcellob. 

The  laws  of  Henry  Vil.  had  principally  in 
view  the  benefit  of  his  exchequer.     Under  his 
successor,  whose  reign  forms  so  important  an 
epoch  in  political  history,  the  laws  of  property 
were  very  considerably  modified  by  the  two 
statutes  of  Uses  and  of  Wills.    [For  the  for- 
mer, see  UsB.]     The  latter  rendered  general 
the  power  of  deviainff  estates  by  will.     The 
system  of  bankrupt  laws  also  had  its  com- 
mencement under  Henry  YIII.    Ilis  daughter 
Elizabeth  did  not  add  much  to  the  essential  and 
valuable  parts  of  our  statute  book ;  but  under 
her  government  the.  Acts  which  restrained  the 
alienation  of  lands  by  ecclesiastical  bodies  were 
passed,  and  also  the  celebrated  statute  respect- 
ing the  poor,  of  which  the  policy  forms,  even 
at  the  present  day,  a  subject  of  some  contro- 
versy.   In  the  succeeding  century,  the  reign  of 
James  I.  witnessed  the  first  attempt  to  limit 
the  period  at  which  actions  and  suits  might  be 
commenced ;  and  the  first  statute  of  bankruptcy. 
But  it  is  most  remarkable  for  the  laborious 
attempt  to  systematise  our  ancient  law  b}^  Sir 
E  Coke,  one  of  the  most  acute  if  not  philoso- 
phical jurists  of  any  age  or  country.     That  of 
Charles  II.   forms  the  next  marked  epoch  in 
the  history  of  our  law,  after  those  of  Edward  I. 
and  Henry  VIII.     His  restoration  was  distin- 
guished by  the  abolition  of  feudal  tenures  and 
mcidents,  and  the  reduction  of  all  the  modes  by 
which  estates  of  inheritance  might  be  held 
(with  few  exceptions)  to  two  only,   freehold 
and  copyhold.     The  Statute  of  Frauds,  a  neces- 
sary protection,  perhaps,  to  imwary  transactors 
of  business,  but  a  source  of  endless  litigation ; 
the  statute  which  regulates  the  distribution  of 
the  effects  of  intestates;  and  finally,  the  cele- 
brated Habeas  Corpus  Act,  which  gave,  or  rather 
confirmed,  to  every  person  imprisoned  by  any 
authority  short  of  the  express   and    definite 
course  of  justice,  the  means  of  releasing  himself 
— are  all  productions  of  this  reign. 

The  eighteenth  century,  while  it  gave  rise 
to  new  views  and  widely  extended  discussions 
on  jurisprudence,  did  not  in  England  produce 
much  substantial  alteration  by  statutory  enact- 
ment. It  was  rather  a  period  of  preparation 
for  change,  in  the  political  as  well  as  the 
legal  world,  than  of  actual  reform.  But  it  was 
distinguished  by  the  learning  and  acuteness  of 
several  judges  who  occupied  the  seats  of  justice 
during  many  years,  and  introduced  by  the  slov 
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exertion  of  their  own  authority  a  new  spirit 
into  institutions  of  which  the  forms  were 
preserred. 

But  the  present  centuiy  has  been  emphati- 
cally a  penod  of  Ifgal  reform:  and  some  at 
least  of  the  great  changes  effected  may  be 
studied  under  the  heads  Law,  Chdonal; 
Plbaoixo;  Ecclbsiastical  Covsts;  Bank- 
BinPTCT ;  and  so  forth. 

The  term  common  law  is  ordinarily  employed 
in  two  different  senses.  In  its  legal  signification 
it  expresses  the  old  unwritten  law,  established 
by  precedent  and  custom ;  comprising,  it  has 
been  said,  'all  recognised  doctrines  and  cus- 
toms, however  introduced,  which  are  neither 
to  be  found  in  the  statute  book,  nor  depend  on 
the  adjudication  of  courts  of  equity/  For  this 
floating  mass  of  legal  principles  our  ordinary 
sooices  are  precedents,  or  decisions  of  common 
law  judges,  as  contained  in  published  reports. 
Where  these  &il  us,  reference  may  sometimes 
be  had  to  more  uncertain  guides,  the  dicta  of 
legal  writers,  or  the  general  principle  and 
t^dency  of  our  laws,  for  authority  in  deciding 
a  particular  dispute. 

In  its  popular  sense,  common  law  is  opposed 
to  equity  and  ecclesiastical  law ;  and  thus 
comprises  the  whole  of  that  law,  both  criminal 
and  civil,  which  is  administered  in  courts  havinff 
trial  by  jury,  and  all  the  other  subjects  which 
are  within  the  purview  of  the  common  law 
courts  of  Westminster  Hall,  and  of  the  various 
local  jurisdictions  of  the  country  (except  so  far 
as  some  of  them  exercise  equitable  authority). 
It  has  been  defined  to  be  '  the  whole  of  that  code, 
whether  founded  on  statute,  usage,  or  precedent, 
which  is  now  administered  in  the  common  law 
courts  of  Westminster  Hall ; '  and  this  definition 
will  comprehend  the  law  administered  in  the 
various  local  courts  in  question,  as  these  are 
bound  to  act  on  the  decisions  of  the  superior 
courts.  Its  peculiar  characteristic  is,  that 
questions  of  &ct  arising  out  of  its  proceedings 
are  submitted  to  the  decision  of  a  juiy. 

It  is,  perhaps,  not  very  easy  to  assign  either 
the  history  or  the  theoretical  principles  of  the 
separation  of  equity  from  common  law.  The 
former  was  undoubtedly  in  the  first  instance  a 
jurisdiction  of  a  remedial  character,  intended  to 
moderate,  according  to  the  conscience  of  the 
judge,  the  rigour  of  legal  judgments ;  but  this 
is  a  peculiarity  which  can  scarcely  be  said  to 
distinguish  it  in  the  present  day.  Its  rules  are 
as  accurately  laid  down  by  precedents  as  those 
of  the  common  law  itself ;  but  there  are  some 
subjects  (as  trusts^  which,  having  been  created 
in  frustration  of  tne  provisions  of  the  common 
law,  are  out  of  its  cognisance.  Over  these 
courts  of  equity  have  an  exclusive  jurisdiction. 
There  are  others  over  which  both  equity  and 
law  have  concurrent  jurisdiction.  But  the 
remedies  applied  by  law  to  injuries  committed 
are  subject  to  certain  inflexible  rules.  The 
power  of  a  jury  has  limits  from  the  very  nature 
of  the  institution.  It  can  award  a  debt  sought 
to  be  recovered^  or  damages  for  an  injury ; 
but  it  cannot  modify  the  remedy  according  to 
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peculiar  circumstances.  Nor  has  it  any  meana 
to  enforce  a  course  of  action  other  uiaa  by 
imposing  damages  for  neglecting  it.  To  take 
a  fiimiliar  instance:  If  A  sues  B  at  law  for 
breach  of  covenant^  and  judgment  passes  ia 
favour  of  A,  all  that  a  jury  can  do  is  to  award 
damages  to  A  for  the  breach  of  contract ;  but 
equity  can,  by  a  process  of  its  own,  compel  B 
to  a  specific  performance  of  the  contract  under 
the  penalties  attached  to  a  contempt  of  court. 
The  fusion  of  common  law  and  equity,  long 
desiderated  by  law  reformers,  has  at  last  been 
provided  for  by  the  Judicature  Act  1878.  But 
what  the  exact  shape  will  be  of  the  combined 
jurisdiction  and  how  itwill  work  in  practice  are 
questions  which  cannot  be  answered  at  present. 

Zaw,  Crlminaly  of  Bnirlaiid.  Some  ac- 
coimt  of  various  portions  of  this  important  and 
extensive  subject  will  be  found  under  the  ap- 
propriate headings  throughout  this  Dictionary. 
But  the  extensive  consolidation  of  the  criminal 
law  effected  by  the  Acts  of  Parliament  of  1861 
(24  &  25  Vict.)  renders  a  brief  synoptical  view 
of  it  more  attainable  than  before  that  time  it 
could  have  been. 

Offences  are  punishable  by  iNDicncEifT  or 
Information,  or,  in  minor  cases,  under  many 
Acts  of  Parliament,  by  summary  conviction 
before  one  or  more  magistrates. 

For  the  distinction  between  Fbloxtibs  and 
MisDSMBANOUBS,  SCO  thoso  hcads  respectively. 

The  mode  of  compelling  appearance  is  by 
summons  or  warrant  (now  regulated  by  11  & 
12  Vict  c  42) ;  the  latter  being  granted,  in 
the  first  instance,  in  felony,  and  in  many  mis- 
demeanours. 

The  party  accused  being  arrested  under  the 
warrant  (or  bailed  where  bail  is  admitted),  o> 
having  appeared  to  the  summons,  is  charged 
by  indictment  before  the  grand  juiy.  [Jukt.} 
The  grand  jury  having  found  a  true  bill  against 
him,  at  assizes  or  sessions,  the  prisoner  is  put 
to  the  bar  to  answer  it,  which  is  termed  ar- 
raignment.  If  he  is  at  this  time  not  of  sane 
mind,  the  juiy,  on  finding  him  so,  may  cause- 
his  commitment  for  safe  custody  at  the  pleasure 
of  the  crown.  If  otherwise,  he  answers  the 
indictment  either  by  demurring  to  it  as  bad  in 
law,  or  by  pleading.  The  result  of  a  successful 
demurrer  is  that  the  indictment  is  quashedi 
but  this,  since  the  modem  improvements  in  the 
law,  is  of  rare  occurrence.  Pleading  may 
also  be  in  abatement  or  to  the  j'uriediction, 
raising  issues  of  law,  but  these  are  also  now 
almost  reduced  to  nullities.  Pardon,  and  former 
acquittal  or  conviction  of  the  same  offence, 
may  also  be  pleaded.  But  the  ordinary  plea 
is  guilty  or  not  guUty ;  and  on  the  latter,  the 
issue  of  the  prisoner's  guilt  being  raised,  the 
trial  proceeds  before  the  jury ;  as  to  the  ordi- 
nary incidents  of  which,  see  Jury. 

Offences  are  now  ordinarily  divided  as  follows  r 

1.  Against    the  queen  ana  her  government.. 

2.  Larceny  and  other  cognate  offences  fern- 
bezzlement,  burglary,  &c.),  the  law  as  to  which 
is  consolidated  by  the  Larceny  Act,  1861. 
8.  Hidicious  Injunes  to  Property  (Act^  1861X 
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4.  Che«t8,  Frauds,  and  Foigeries  (Forgery  Act^ 
JL861).  5u  Offences  relating  to  the  coin  (C!oin- 
age  Offences  Act;  1861).  6.  Ofienees  against 
•the  pexBon  (Act^  1861).  To  which  may  be  added 
▼arious  classes  of  nusdemeanours  and  offences 
not  embraced  by  the  statutes  of  tiiat  session ; 
offences  against  public  justice ;  pegury,  eon*- 
spiracy,  and  extortion;  offences  sgainst  the 
public  peace,  religion,  and  morals;  against 
public  trade  (now  nearly  obsolete) ;  sfldnst  the 
puUic reTonue ;  nuisances;  and tiie iSke. :  (See 
the  arrangement  in  Woolrych  s  CfrimmalLaA, 
as  amended  by  the  statutes  of  1861.) 

The  affirmation  or  denial  by  the  jury  o£  the 
gmlt  of  the  pzisoner  is  termed  their  tferdici. 
The  many  tei^nical  modes  of  escape  for  a 
prisoner,  which  formerly  existed  from  imperfect 
or  irregular  yerdicts,  have  now  been  nearly  got 
rid  of  by  the  enactments  that,  on  a  trial  for 
felony  or  misdemeanour,  the  jury  may  in  all 
cases  find  the  prisoner  guilty  of  an  attempt,  if 
they  are  not  satisfied  that  the  offence  was  f^y 
committed ;  and  that,  if  on  trial  for  a  mi«de- 
meanour  the  party  shall  appear  to  have  been 
guilty  of  a  felony,  he  shall  not  be  entitled  to 
acquittal. 

The  effect  of  acquittal  is  to  discharge  the 
prisoner  of  all  future  charges  in  respect  of  the 
same  offence. 

. .  The  Terdiot  6igviUty,  haying  been  given,  may 
be  impeached  by  a  motion  to  arrest  the  judg- 
ment, for  errors  of  law  on  the  face  of  the 
record.  In  misdemeanours,  not  in  felonies^ 
except  in  some  special  cases,  a  new  trial  may 
also  be  obtained  on  ground  of  miscarriage  at 
the  former  trial  If  the  verdict  be  unim- 
peached,  conviction  and  judgment  follow.  The 
punishments  now  in  force  for  offences  are: 
fine ;  corporal  punishment  in  a  few  cases ;  im- 
prisonment; Pbkal  SKRyiTUDB ;  Tbansporta.- 
Tioir  [see  those  two  arts.] ;  and  death.  The 
profuse  employment  of  capital  punishment  waft 
the  opprobrium  of  the  English  code,  even  down 
to  the  commencement  of  the  present  century. 
It  is  now  confined  to  cases  of  high  treason  and 
murder. 

^y  the  Act  11  &  12  Vict,  c  7.8  (1849), 
criminal  courts  throughout  the  country  were 
authorised  to  reserve  any  question  of  law  which 
might  arise  on  the  trial  (in  the  event  of  con- 
yiction)  for  the  judgment  of  a  criminal  appeal 
court,  composed  of  the  judges  of  the  superior 
courts  at  Westminster,  or  five  of  them  at  the 
least,  who  may  affirm,  reverse,  or  amend  the 
judgment. 

SbaWt  Orimiii'a.  In  Comparative  Philo- 
logy.    [Lanouaoe.] 

Sbawt  Marittme.    [Mabitimb  Law.] 

&aWf  MarttaL  This  phrase,  which  has  no 
definite  legal  meaning,  is  used  to  express  the 
suspension  of  ordinary,  and  the  substitution  of 
arbitrary,  tribunals  for  the  trial  of  criminal  and 
(if  need  be)  civil  cases,  by  the  authority  of  the 
crown,  sanctioned  by  statute,  in  emergencies 
of  rebellion)  invasion,  or  insurrection.  It  is 
usually  carried  out  by  putting  under  the  cogni- 
sance of  courts  martial  a  great  variety  of  sub- 
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jeeta  which  by  ordinary,  military  law  do  nol 
f^^rtain.  to  them,  to  be  tried  ia  a  summary 
way.  The  statute  for  putting  into  exeoutioa 
nuolial  law  usually  ffivos  a  power  to  arrest  and 
detain  in  custody  aB  suspected  persons,  aqd  to 
cause  them  to  be  brought  to  trial  in  a  summary 
manner  by  courts  martial,  and  to  execute  the 
sentence,  of  all  such  oourte,  whether  of  .death 
or  otherwise ;  and  declares,  that  no  act  done 
in  consequence  of  thHw  powers  shall  be  ques- 
tioned in  any  of  the  king's  ordinary  courts  of 
law,  and  that  all  .who  act  under  the  statute 
ahi^  be  responsible  for  their  oonduet  only  td 
such  courts  martial 

.X*w»  MUitary.  This  term  denotes  prot 
periy  that  law  which  ia  administered  by  courts 
ibaxtial  to  soldters,.  under  the  authority  of  par- 
liament and  the  Mutiny  Act,  annuaUy  passed, 
together  with  the  Articles  of  War.  (Simmons 
On  Courts  Martial ;  Pipon's  Manual  of  MiU' 

tarff  Law,)      [COXTBTS  llABTIAL.] 

Xaws     of    OlMmtoal    QomMnatloa* 

{EQTTiyAXJDITS,  CHnacAL.] 
BiFFCSION  OP.] 

Of  tlie  Twelwe  TableSi    {Db- 

(Fr.  linon).  A  fine  variety  of  cam- 
bric, fbnnerly  exclusively  manufiictlir^'  in 
Fhuidera.  Of  late  the  lawn  manufacture ;  of 
Scotland  and  of  the  north  of  Ireland  has  bees 
brought  to  rival  that  of  the  flemish,  Weavers. 

Lawk  (apparently  the  same  as  Dutch  laeoit 
Fris.  lana,  Welsh,  llan).  In  Gardening;  a  sur- 
^ce  of  grtss  or  turf  in  pleasure  grounds  kept 
imiootiily  mown.  .  . 

XAwaonta  (after  Dr.  Isaac  Lawson).     A 

Sinus,  of  Lythrdcets,  yielding  the  £unous 
enna  of  the  £adt.  The  plant  L,  alba,  some- 
times called  X.  inemus,  is  a  dwarf  shrub  with 
privet-like  leaves,  which  in  the  powdered  state 
are  used  as  cosmetics  throughout  the  East,  for 
dyeing  the  finger  and  toe  nails,  the  tips  of 
the  tigers,  the  palms  of  the  hands,  and  the 
•soles  of  the  feet,  to  which  it  imparts  a  reddish 
orange  colour,  considered  by  women  as  greatly 
enhancing  their  beauty.  The  men  use  it  for 
colouring  their  beards.  When  used,  the  powder 
is  made  up  into  a  pasty  mass,  and  spread  on 
the  part  to  be  coloured. 

Xiazatiyea  (Lat.  laxativus,  from  laxare,  to 
loosen).  Gentle  aperient  medicines,  opposed  to 
cathartics,  which  are  drastic  purgatives.  Laxa- 
tives merely  evacuate  the  contents  of  the  intes- 
tines without  occasioning  any  general  excite- 
ment, or  even  stimulating  the  exhalant  vessels 
of  the  canaL     [Cathabtic] 

3bay  (Prov.  lais,  A.-Sax.  lioUi,  6er.  lied). 
The  lyric  poems  of  the  old  French  minstrels,  or 
trouveres,  were  termed  lais ;  but  the  title  in 
modem  usage  is  given  to  narrative  poems  of 
moderate  length  in  simple  style  and  light 
metre. 

Lat.    In  Agriculture.     [Lba.] 

Xiay  Brotbers.  Persons  received  into 
conyents  of  monks,  under  the  three  yows,  but 
not  in  holy  orders.    The  introduction  of  this 
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djuyi  of  deTQtees  appears  to  hare  beffun  in  the 
elereoth  centiuy.  They  are  dressed  somewhat 
differently  from  the  other  monks  or  brothers  of 
the  choir,  and  often  employed  in  the  manual 
ezercisas  necessaiy  for  the  uses  of  the  cummu- 
nity.  The  Carthnaian  and  Cistercian  orders 
are  said  to  have  first  recognised  the  dis- 
tinction, and  their  example  was  followed  by 
the  other  orders.  The  same  distinction  exists 
in  monasteries  of  females  between  the  nuns 
properly  so  called  and  the  lay  sistess,  or  sisters 
converso. 

bijr  SIdenk  In  Presbyterian  chnrches, 
ministers  with  ecclesiastical  jurisdiction,  not  or- 
dained as  dergyoien,  who  assist  the  pAstor  in 
each  congregation.  [PBssBYTBSUifS;  Kibk.] 
The  divines  c^  tha^  persuasion  rest  the  appoint- 
ment of  lay  elders  in  some  measure  on  that  of 
presbyters  *  in  every  city '  by  Paul  and  Barna- 
bas, who,  they  ima^e,  &om  the  manner  in 
which  they  are  mentioned,  could  not  have  been 
all  preachers.    (Hooker,  Eccl,  Pol.  b.  yi.) 

XAyertnir*  In  Gardening,  a  mode  of  pro- 
pagating plants  by  laying  down  shoots,  and 
covering  a  portion  of  them  with  soil,  so  that  the 
extremity  oi  the  shoot  is  left  above  ground,  and 
the  shoot  itself  not  detached  from  the  plant. 
In  order  to  facilitate  the  rooting  of  such  shoots, 
called  layers^  the  portion  buried  in  the  soil  is 
fractured  by  twisting  or  bruising,  or  cut  with  a 
knife  immediately  under  a  bud.  This  opera- 
tion, by  obstructing  the  return  of  the  sap  from 
the  leaves,  occasions  its  accumulation  at  the 
wounded  part,  when  roots  are  there  produced 
&om  the  effort  of  nature  to  perpetuate  life. 

Ibayliig.  In  Architecture,  the  first  coat,  on 
lath,  of  plasterer's  two-coat  work,  the  surface 
of  which  is  made  rough  by  sweeping  it  with  a 
broom,  to  foim  a  key  for  the  next  coat;  the 
difference  between  the  laying;  and  the  rendering 
coats  being;  that  the  latter  is  the  first  that  is 
applied  on  a  brick  or  other  walL 

XAjlni:  0&  In  Shipbuilding,  this  term 
denotes  the  developing  in  thin  wood,  on  the 
mould  loft  floor,  from  the  construction  draw- 
ings, a  section  (actual  size)  of  any  part  of  the 
timbers  of  an  intended  ship. 

XAyinff  a  Vieee  of  Ordnance.  In 
Gunneiy,  pointing  a  piece  of  ordnance  so  that 
the  projectile  may  strike  the  required  object. 

[GUWNBBT.] 

XAjman  (Gr.  XoIkSs;  from  Xo^s,  people). 
The  appellation  by  which  the  rest  of  the  com- 
munity are  distinguished  from  the  clergy  or 
the  members  of  a  profession,  as  of  medicine, 
the  bar,  &c     [Lattt.] 

LiKfman,  or  lay-figure,  among  painters  sig- 
nifies a  small  statue,  whose  joints  are  so  formed 
that  it  nu^be  put  into  any  attitude  for  the  pur- 
pose of  actuating  the  drapery  of  figures. 

X«aar  Bouse  or  ZAaaretto  (ItaL).  A 
public  building  in  the  southern  European  states, 
of  the  nature  of  an  hospital,  for  the  reception  of 
the  poor  and  of  persons  afflicted  with  contagious 
disorders.  In  some  places  lazarettos  are  set 
apart  for  the  performance  of  quarantine ;  in 
iniich  case  only  those  are  admitted  who  have 
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arrived  from  countries  infested  by  the  plague; 
or  suspected  of  being  so.  Howard's  well-known 
account  of  the  principal  lazarettos  of  Europe 
furnishes  the  most  detailed  and  intet^estiug 
particulars  of  these  establishments. 

Xrfksarlsto.  In  Ecclesiastical  History,  a 
body  of  missionaries  founded  by  St  Vincent 
de  !Panl  in  1632;  so  termed  from  occupying 
the  priory  of  St  Lazarus,  at  Paris,  as  their 
head-quarters.  Their  prixnaiy  object  was  to 
dispense  religious  instruction  and  assistance 
among  the  poorer  inhabitanta  of  the  rural  dis- 
tricts of  France.  They  were  dispersed  at  the 
time  of  the  Eevolntion,  but  hare  been  since 
re-established. 

ftasarast  >t.ff  Order  of.  A  military 
order  of  religious  persons,  originally  an  asso- 
ciation of  kmghts,  for  the  purpose  of  main- 
taining lepers,  &c  in  lazar-houses  or  hospitals, 
especially  in  the  Holy  Land.  B^ng  driven 
out  of  Palestine  in  1253,  they  followed  St. 
Louis  to  France.  In  1490,  their  order  was 
Buinpressed  l^  Pope  Innocent  VIIL,  and  united 
with  that  of  St.  John ;  but  the  bull  was  not 
unfversally  received.  In  1 57  2,  they  were  united 
in  Italy  with  the  order  of  St.  Maurice ;  in  1608, 
in  France,  with  that  of  Our  Lady  of  Mount 
CarmeL  The  knights  of  these  united  orders 
were  allowed  to  marry. 

Xiaanllte  (Arab,  azul,  heaven,  and  Gr. 
Ai0of,  stone).  The  name  applied  by  Hany  and 
soma  other  mineralogists  to  Lijns  Lazdli 
[which  see].  By  Werner,  Dana,  and  othen, 
the  term  is  applied  to  a  hydrous  phosphate  of 
alumina  and  magnesia  from  Stgrria  and  the 
Tyrol.  It  generaUy  occurs  granular  or  massive 
of  various  shades  of  azure-blue^  inclining  to 
green  or  white,  and  is  distinguished  from  I^is 
Lazuli  by  never  being  accompanied  by  L^n 
Pyrites. 

Zdkssaroni  (ItaL).  A  name  given  to  the 
poorer  classes  at  Naples,  from  the  Hospital  of 
St  Lazarus,  which  served  as  a  refuge  for  the 
destitute  in  that  city.  Forty  years  ago  two 
large  sections  of  the  people  were  generally 
comprehended  under  this  name — the  fishermen, 
and  the  lazzaroni  pn^rly  so  called,  who  lived 
in  the  streets,  and  performed  no  labour  but 
that  of  errand  porters  and  occasional  servants. 
These,  alone  were  estimated  at  40,000,  and 
formed  a  powerful  community,  which  under 
Masaniello  accomplished  the  revolution  of 
Naples,  and,  in  later    times,  overthrew   the 

S>pular  government,  under  the  influence  of 
ardinal  Buffo  and  the  English  partf.  But 
durinff  the  French  occupation  of  Naples  they 
ceasea  to  exist  as  a  distinct  class;  and  Uie 
name  is  now  only  used  to  designate  in  general 
language  the  mob  «  populace  of  that  city. 

&e  Sot  lo  went  (Fr.  the  king  wUle  ity 
A  form  of  words  by  which  the  royal  assent  is 
intimated  by  the  clerk  of  parliament  to  the 
passing  of  public  bills.  To  private  bills  the 
royal  assent  is  expressed  by  Boitfait  comme  U 
est  cMrL  The  dissent  of  the  sovereign  to  the 
jMtssing  of  any  measure  is  signified  by  Uie  words 
lA  roi  s^avisera.    [Paruamsmt.] 


LEA 

In  Agriculture,  a  tenn  applied  to 
lands  whicli  are  kept  under  grass  or  pasturage 
for  a  short  period.  For  example,  in  a  rotation 
of  fallow,  wheat,  clover  and  r je  grass,  for  three 
years,  the  ground  when  under  dover  and  rye 
grass  is  said  to  be  in  lea. 

&ead  (Dutch  lood).  Symbol  'Ph(plumbum)t 
atomic  weight  207.  A  metal  of  a  bluish-grey 
colour,  known  from  the  earliest  ages :  the  alche- 
mists gave  it  the  name  and  symbol  of  Saturn 
5*  Its  specific  gravity  is  11*38.  It  is  soft, 
tfezible,  and  inelastic ;  and  though  ductile  and 
malleable,  is  possessed  of  little  tenacity.  It 
fuses  at  about  600^ ;  and  if  air  be  carefully 
excluded,  it  does  not  appear  to  be  volatile  at 
a  white  heat.  When  melted  in  open  vessels, 
it  soon  changes  into  a  grey  powder,  which 
upon  further  exposure  to  heat  and  air  be- 
comes yellow,  and  is  called  massicot ;  or,  when 
partially  fused,  so  as  to  assume  a  scaly  form, 
litharge.  It  massicot  be  heated,  and  stirred 
to  prevent  fusion,  it  gradually  absorbs  oxygen, 
acquires  a  red  colour,  and  is  called  red  lead. 
When  red  lead  is  heated  in  nitric  acid,  it  is 
partly  dissolved,  and  partly  converted  into 
a  brown  powder,  which  is  insoluble,  and  is  a 
peroxide  of  lead.  Massicot,  or  the  yellow  oxide 
of  lead,  is  the  protoxide  (PbO),  and  that  which 
forms  the  salts  of  this  metal :  it  is  constituted 
of  1  atom  of  lead  =  207,  and  1  of  oxygen  =  16, 
and  its  equivalent  is  223.  The  brown  peroxide 
consists  of  1  atom  of  lead,  and  2  of  oxygen 
(PbO,) ;  and  red  lead  is  intermediate  between 
the  two  extremes,  consisting  probably  of  an 
indefinite  mixture  of  the  two  oxides.  The 
protoxide  of  lead  is  soluble  in  the  greater 
number  of  the  acids,  and  forms  a  variety  of 
salts ;  of  these  the  carbonate  and  the  acetate 
are  the  most  important.  Carbonate  of  lead 
(Pb,CO,),  or,  as  it  is  commonly  called, 
white  lead,  is  the  basis  of  white  oil  paint,  and 
consequently  of  a  number  of  other  colours : 
it  may  be  prepared  by  exposing  sheet  lead  to 
the  fumes  of  vinegar,  and  carbonic  anhydride 
supplied  bv  decaying  tan ;  by  these  it  is  gradu- 
ally corroded,  and  its  surface  becomes  covered 
with  an  incrustation,  which,  when  scraped  ofif 
and  well  levigated,  is  white  lead.  [Oebusb  ; 
Whtfb  Lbad.]  This  article  is  also  made  by 
precipitating  a  solution  of  acetate  of  lead  by 
carbonate  of  sodium.  Acetate  of  lead  (Pb, 
0411,04)  is  made  by  dissolving  carbonate  of 
lead  in  acetic  acid,  for  which  purpose  the 
pyroligneous  vinegar  is  chiefly  used.  It 
crystallises  in  six-sided  prisms,  but  is  gene- 
rally met  with  in  confused  crystalline  masses. 
It  is  soluble  in  about  4  parts  of  cold  water,  and 
the  solution  has  a  remarkably  sweet  taste; 
whence  the  term  sugar  oflead^  usually  applied 
to  this  salt.  On  placing  a  piece  of  zinc  in  a 
solution  of  this  salt,  lead  is  deposited,  by 
electro-chemical  action  on  the  zinc,  in  an  ar- 
borescent form,  called  Arbor  8atumi»  When 
protoxide  of  lead  is  boiled  in  distilled  vinegar, 
or  in  a  solution  of  acetate  of  lead,  a  dense  solu- 
tion of  subacetate  or  triacetate  of  lead  is  obtained ; 
it  is  not  easily  crystallisable.    This  solution  is 
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often  used  in  the  chemical  laboratory  as  a  test 
and  precipitant,  and  it  forms  the  extract  of  lead 
(  Goulards  extract)  of  pharmacy. 

The  most  important  native  combination,  or 
ore  of  lead,  is  the  sulphide,  composed  of  207 
lead  and  32  sulphur.  It  is  the  galena  of  mine- 
ralogists, and  from  it  the  commercial  demands 
for  lead  are  supplied :  it  is  roasted  to  expel 
sulphur,  and  the  lead  thus  oxidised  is  reduced  by 
heating  with  charcoal  or  scrap  iron.  [Galbxa.] 

The  action  of  water  upon  lead  is  curious  and 
interesting,  in  consequence  of  the  universal  use 
of  leaden  water  pipes,  and  of  water  cisterns  linod 
with  this  metu.  Perfectly  pure  water,  sudi 
as  distilled  water,  put  into  a  clean  leaden  vessel 
and  exposed  to  air,  soon  corrodes  it,  and  deli- 
cate tests  discover  oxide  of  lead  in  solution  in 
the  water;  but  river  and  spring  water  exert 
no  such  solvent  power:  the  carbonates  and 
sulphates  in  such  water,  though  in  very  minute 
quantities,  prevent  the  action.  Hence  it  is 
that  leaden  cisterns  are  used  with  comparative 
impunity  for  the  preservation  of  common  water, 
and  that  the  crust  which  forms  upon  the  metal 
prevents  further  action.  As  this  crust  partly 
consists  of  carbonate  of  lead,  which  is  very 
poisonous,  great  care  should  be  taken  to  pre- 
vent its  diffusion  through  the  water  upon 
any  occasion,  as  by  scraping  or  cleaning  the 
cistern.  Leaden  cisterns  also  sometimes 
prove  injurious  in  consequence  of  galvanic 
action,  where  iron  or  zinc  pipes  are  soldered 
or  let  into  them :  the  leaa  is  thus  rendered 
electro-negative,  alkaline  matter  is  evolved 
upon  it^  and  small  quantities  of  the  oxide  or 
carbonate  are  thus  rendered  soluble.  There 
are  several  re-agents  by  which  very  minute 
quantities  of  lead  may  be  detected.  Among 
these,  solution  of  sulphuretted  hydrogen  is 
perhaps  the  most  effective:  it  produces  a 
brown  tint  in  water  containing  the  minutest 
trace  of  lead,  and  it  similarly  discolours  the 
greater  number  of  the  insoluble  salts  of  the 
metal.  A  solution  of  sulphate  of  soda  is  also  a 
sensible  test  of  the  presence  of  dissolved  oxide 
of  lead ;  it  forms  a  white  cloud  in  water  con- 
taining the  smallest  traces  of  it.  The  princi- 
pal alloys  of  lead  are  those  with  antimony 
(type  metal),  with  arsenic  (shot  metal),  and 
witn  tin  (plumber^s  solder  and  pewter). 

Zieadt  Black.    [Plumbaoo.] 

3bead  Cllanoe.  Native  sulphide  of  lead. 
[Oalsna.] 

3bead  of  a  Slide  Valve.  The  small  space 
which  is  left  open  at  the  end  of  each  stroke  of 
the  piston,  on  the  opposite  side  of  the  movement, 
to  admit  the  steam,  for  the  purpose  of  checking 
the  speed  of  the  piston,  and  of  facilitating  the 
opening  of  the  valve  for  the  reverse  motion. 

&ead  for  Sonndtiiir*  The  common  hand 
lead  weighs  from  7  to  11  lbs.,  and  is  used  with 
about  20  fathoms  of  line.  The  leadsman  stands 
somewhere  on  the  side  of  the  vessel,  usually 
in  the  channels ;  lets  the  lead  descend  near  the 
water ;  then,  swinging  it  over  his  head  once,  or 
twice  if  the  ship  is  going  fast,  throws  it  forward. 
The  line  is  marked  at  6,  7,  10,  13,  17,  and  20 
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fiithoma.  The  nnmbers  between  are  called 
de^,  or  more  properly  dips;  the  meaDing 
being  that  in  the  absence  of  a  mark  the  leads- 
man estimati^  by  the  dip  of  the  line;  thns, 
bi/  the  mark  7,  by  the  deep  9,  indicate  7  and  9 
fhthoms. 

When  the  depth  is  great,  the  deep-sea  lead 
of  25  to  30  lbs.  is  used,  vith  a  mnch  longer 
line  marked  at  every  10  fathoms.  The  leaa  is 
dropped  from  the  fore  part  of  the  yessel,  being 
thrown  as  far  as  possible  in  the  line  of  the 
ship's  drift.  To  make  the  sonnding  fairly 
Tertical,  it  is  desirable  to  heave  the  ship  to. 

Xiead  Spar.  Native  carbonate  of  lead. 
[Obruse.] 

]«eaiLi  or  Space  Xdnes.  Pieces  of  type 
metal  cast  to  specific  thicknesses  and  lengths, 
lower  than  types,  so  that  they  do  not  make  any 
impression  in  printing,  bat  leave  a  white  space 
where  placed.  Their  general  use  is  to  be  placed 
between  the  lines  when  a  work  is  not  closely 
printed  (this  being  considered  to  look  better 
than  when  printed  solid),  and  also  to  branch 
out  the  heads  of  pages  and  titles. 

Zieaders.     [Newspapers.] 

]«eadlilllita.  Natire  sulphate  and  carbonate 
of  lead,  found  crystallised  with  other  ores  of  Idnd 
at  LeadhiUs  in  Scotland. 

Zieadinff  STota.  In  Husic,  the  sharp 
seventh  of  the  scale,  so  called  because  it 
naturally  leads  to  the  key-note. 

^eadiiiff  "Wind.  A  Nautical  term  for  a 
full  fair  wind. 

Ziear  (Gkr.  laub).  In  Botany,  an  expansion 
of  the  bark  at  the  base  of  a  loaf-bud,  prior  to 
which  it  is  developed,  its  functions  being  at 
once  those  of  respiration,  digestion,  and  nutri- 
tion. It  is  a  plate  of  parenchyma,  through 
which  spiral  vessels  and  woody  tissue  ramify. 
Its  surface  is  covered  with  stomates,  which 
communicate  with  minute  hollow  chambers  in 
the  interior.  It  is  in  the  leaf  that  most  of  the 
peculiar  secretions  of  a  plant  are  prepared  out 
of  the  crude  sap  which  the  roots  obtain  from 
the  soiL 

]«eaf-bnds.  In  Botany,  rudiments  of  young 
branches,  made  up  of  scales  imbricated  over 
each  other,  the  outermost  being  the  hardest  and 
thickest,  and  surrounding  a  minute  axis,  which 
is  in  direct  communication  with  the  woody  and 
cellular  tissue  of  the  stem.  When  stimulated 
by  light  and  heat  they  extend  into  branches ; 
or  if  artificially  removed  fh)m  the  plant  that 
bears  them,  they  are  capable  of  multiplying 
the  individual  firom  which  they  have  been 
taken. 

leaflet.  In  Botany,  a  small  leaf  formed 
by  the  petiole  of  a  leaf  branching  out,  and 
separating  the  cellular  tissue  of  the  uimina  into 
more  than  one  distinct  portion,  each  of  which 
forms  a  perfect  lamina  of  itself. 

Xeayue  (Low  Lat.  leuca ;  Fr.  lieue  :  Mr. 
Wedgwood  connects  the  word  with  Gael,  leug, 
leag,  a  atone,  as  used  to  mark  the  distances 
between  places).  A  measure  of  length,  used  in 
reckoning  distances  by  sea.  The  sea  league  is 
three  nautical  or  geographical  miles,  or  the  one- 
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twentieth  of  a  degree,  and  corsequently  about 
3'46  English  miles. 

The  common  land  league"  Is  a  well-known 
itineraiT  measure  on  the  continent  of  Europe, 
chiefly  m  Prance.  The  French,  however,  have 
two  distinct  leagues :  the  legal  posting  leagne 
{lieue  de  paste),  containing  2,000  toises,  and 
equal  to  2*42  En^ish  miles ;  and  a  league  of 
25  to  the  degree  (anciently  the  lieue  moyenne\ 
or  equal  to  about  2'76  ^glish  miles.  It  u 
supposed  that  the  league,  or  leuca,  was  intro- 
duced into  England  by  the  Normans,  where  at 
an  early  period  it  came  to  be  reckoned  as  equi- 
valent to  two  miles  of  the  time;  this  being 
the  sense  in  which  the  term  leuca  is  used  by 
the  oldest  law  writers,  and  in  most  of  the  old 
English  charters.     [Milb.] 

"LsLLOTjiL  (Fr.  ligue,  ItaL  legua,  from  Lat 
ligare,  to  bind).  -  In  Politics,  a  league  appears 
to  be  in  strictness  an  alliance  between  two  or 
more  powers,  in  order  to  execute  some  common 
enterprise.  It  is,  therefore,  more  active  and 
less  durable  than  an  alliance  or  a  confederacy ; 
both  of  which  have  some  permanent  object, 
while  neither  necessarily  requires  active  co- 
operation. In  the  middle  ages,  the  word  leamie 
was  used  nearly  in  the  sense  now  attached 
to  these  latter  terms;  hence  we  read  of  the 
Hanseatic  League,  and  of  the  three  leagues 
onoo  subsisting  in  the  canton  of  the  Orisons  in 
v^witzerland ;  both  of  which  were  more  properly 
confederacies. 

Zieapie,  The  Boljr,  or  simply  Tba 
]«eairne.  In  French  History,  a  political  asso- 
ciation formed  by  the  Koman  Catholic  party  in 
France  under  the  reign  of  Heniy  IIL  The 
project  of  the  League  is  said  to  have  been 
framed  by  one  David,  an  advocate ;  or,  rather, 
he  first  conceived  the  '  idea  of  uniting  the 
separate  associations  of  the  Catholic  party  in 
the  provinces  into  one  great  confederacy.  His 
written  scheme  bears  date  1575.  It  was  received 
with  eagerness,  especially  by  the  municipality 
and  citizens  of  Pans  and  other  large  towns.  The 
object  of  the  League  was  at  first  only  tho  over- 
throw of  the  Protestant  power :  but  the  princes 
of  the  house  of  Gruise  soon  placed  themselves  at 
its  head,  and  the  leaders  of  the  party  were  not 
slow  in  adopting  the  project  of  changing  the 
succession,  and  placing  the  duke  of  Guise  on 
the  throne.  In  1688,  the  citizens,  under  the 
impulse  of  the  League,  drove  Henry  III.  firom 
Paris  on  the  Day  of  the  Barricades,  and  formed 
the  revolutionary  government  of  *  the  Sixteen.' 
But  after  the  death  both  of  the  duke  and  the 
king,  much  division  arose  in  the  head-quarters 
of  the  League  at  Paris  as  to  the  choice  of  a 
successor;  and  in  1591  the  popular  party,  or 
that  of  the  Sixteen,  was  jput  down  by  the 
citizens:  which  event  in  effect  destroyed  the 
power  of  this  great  association,  although  it  still 
continued  to  exists  even  after  the  abjuration  of 
Heniy  IV. 

Xieaffne«  Solemn.    [Covenant.] 

3beaka|ro  (Dutch  lekken,  to  drip;  the 
same  root  is  found  in  the  Latin  liquare,  to 
filter).     In  Commerce,  an  allowance  in  the 
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ciutomB  wanted  to  importers  of  wine  for  the 
waste  and  damage  which  the  goods  are  snpposed 
to  receive  by  keeping. 

&eaii-to.  In  Architecture,  a  building  whose 
rafters  pitch  against  or  lean  on  another  building. 

]«eap-3rear  or  Stosezttla.  A  year  con- 
taining 366  days.  In  the  Gregorian  calendar 
this  occurs  every  fourth  year,  excepting  years 
which  complete  centuries;  in  which  case  the 
intercalary  day  is  omitted,  unless  the  number 
of  the  year  is  divisible  by  four.     [Calkndab.] 

ftease  (akin  to  Fr.  laisser,  Ger.  lassen,  to  let). 
Ii^  Law,  a  lease  is  properly  a  conveyance  of  lands 
and  tenements  (usually  in  consideration  of  rent 
or  other  annual  recompense),  made  for  life,  for 
years,  or  at  will,  but  always  for  a  less  time  tiban 
the  lessor  or  party  letting  has  in  the  premises. 
The  usual  words  of  operation  are, '  demise,  grant, 
and  to  farm  let.'  The  conveyance  by  a  lessee 
of  part  of  his  interest  is  properly  an  under- 
lease ;  of  the  whole,  an  assignment. 

Ziease  and  Release.  In  Law,  a  mode  of 
conveyance  appropriate  to  freehold  estates, 
arising  out  of  the  ancient  principles  of  the  law 
of  real  property,  whereby  a  release  was  the 
appropriate  instrument  to  yest  the  freehold  in 
one  already  in  possession  under  a  lease.  It 
was  generally  adopted  in  conveyancing  as  the 
most  convenient  mode  of  transfer,  but  is  now 
dispensed  with  by  recent  enactments,  particu- 
larly 8  &  9  Vict  c.  106  s.  2. 

Aeast  Sqaaresp  Metbod  of.  [Mixnnnc 
Squares.] 

&eatlier  (Ger.  leder,  Welsh  lledr).  The 
prepared  skins  of  animals.  The  principal 
object  of  the  art  of  converting  skin  into 
leather  is  to  render  it  strong  and  tough, 
durable,  and  often  waterproof,  and  to  prevent 
its  destruction  by  putrefaction.  The  skins 
are  first  cleansed  of  nair  and  cuticle,  and  then 
impregnated  either  with  vegetable  tan,  as  in 
the  production  of  what  is  called  tanned  leather, 
or  with  alum  and  other  salts,  as  for  tawed 
leather;  these  processes  are  sometimes  com- 
bined, and  tanned  leather  often  undergoes  the 
further  operation  of  currying,  or  impregnation 
with  oiL  As  instances  of  these  different  results, 
thick  sole  leather  is  tanned ;  white  kid  for 
gloves  is  tawed;  the  upper  leather  for  boots 
and  shoes  is  tanned  and  curried ;  fine  Turkey 
leather  is  tanned  with  shumac. 

A  skin  does  not  consist  of  gelatin,  as  hitherto 
supposed,  for  gelatin  is  soluble  in  water,  and  a 
hide  or  skin  is  not  What  was  supposed  to  be 
gelatin  is  an  isomeric  substance  named  osmn, 
in  the  usual  method  of  tanning,  ossein  passes 
into  gelatin  by  a  slow  putrefactive  process, 
and  this  combines  with  the  tannin.  To  ren- 
der tanning  a  quicker  process,  some  method 
is  wanted  of  converting  ossein  rapidly  into 
gelatin. 

Tanned  Leather.— Vor  thin  skins  which  are 
afterwards  curried,  the  hide  is  deansed,  and 
soaked  for  a  day  or  two  in  water;  it  is  then 
beamed,  or  stretched  upon  a  half-cylinder  of 
wood,  where  it  is  cleared  of  adhering  fat  and 
flesh ;  it  is  then  soaked  for  several  days  in  a  pit 
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of  lime  and  water,  by  which  the  hair  and  cuticle 
are  so  far  loosened  as  to  admit  of  being  scraped 
off  upon  the  beam ;  the  hide  is  then  washed  and 
put  mto  the  grainer  pit,  which  is  a  mixture  of 
water  and  dung— that  of  hens,  pigeons,  or  dogs 
being  preferred.  When  the  hide  has  here  be- 
come soft  and  supple,  it  is  again  thoroughly 
cleaned,  and  submitted  to  the  tanning  liquor, 
which  is  at  first  used  very  weak,  and  gradmiUy 
strengthened  till  the  operation  is  complete :  this 
requires  from  two  to  four  months  for  calf  skins, 
and  from  ten  to  twelve  months  for  ox  hides,  with 
oak  bark,  but  a  much  less  time  if  gambia  is  used ; 
and  the  latter  hides,  instead  of  being  limed  and 
dunged,  are  generally,  after  having  been  cleaned 
in  water,  placed  in  heaps,  whero  they  begin  to 
putrefy,  and  then  the  hair  may  be  removed 
without  lime,  which  would  be  apt  to  render  the 
skin  hard  and  harsh.  The  further  opening  d 
the  texture,  so  as  to  prepare  it  for  tanning,  is 
effected  by  immersion  in  a  sour  liquor  of  fer- 
mented rye  or  barley,  or  in  weak  sulphuric 
acid.  This  process  is  called  raising,  and  im- 
mediately precedes  the  tanning.  When  fully 
tanned,  the  goods  are  drained,  stretched  upon 
a  convex  piece  of  wood  called  a  horse,  and 
beaten  and  smoothed ;  or  the  leather  is  some- 
times passed  between  cylinders  to  make  it 
more  solid  and  supple:  it  is  lastly  dried,  by 
suspension  in  an  airy  covered  building.  It 
will  be  obvious  [Tan;  Gelatin]  that  the 
principal  change  effected  in  this  process  de- 
pends upon  the  combination  of  the  gelatin  of 
the  skin  with  the  tannin  of  the  oak  bark,  or 
other  astringent  material  which  is  used,  and 
that  great  care  is  requisite  to  insure  the  perfect 
penetration  of  the  hide  (especially  where  it  is 
thick)  by  the  tanning  material:  hence  the 
necessity  of  using  weak  liquors  at  first,  and 
gradually  increasing  their  strength  ;  for  if  the 
hide  were  in  the  first  instance  put  into  a  strong 
infusion  of  bark,  the  exterior  surfaces  would 
become  so  perfectly  tanned  as  to  be  impervious 
to  the  further  action  of  the  liquor,  and  Iho 
centre  would  remain  untenned,  and  conse- 
quently soluble  and  putrescible;  so  that  wo 
judge  of  the  completion  of  the  process  by  the 
leatner,  when  cut  through,  being  of  a  uniform 
brown  throughout,  anything  like  a  white  streak 
in  the  centro  announcing  the  imperfection  just 
mentioned. 

Tanned  Shsep  Leather,  Sfc. — The  skins  are 
first  soaked  for  a  few  hours  in  a  water  pit^ 
then  well  washed  and  painted  with  milk  of  lime 
on  the  flesh  side,  and  hung  in  a  warm  room 
till  the  wool  readily  pulls  off;  they  are  then 
scraped,  and  soaked  for  some  weeks  in  b'me 
water,  which  checks  the  putrefaction  and 
hardens  the  texture;  the  skin  is  then  again 
beamed,  smoothed,  and  trimmed,  and  put  into 
a  vat  of  bran  and  water,  where  it  is  kept  for 
some  weeks  in  a  state  of  gentle  fermentation, 
and  becomes  thin  and  extensible,  and  fit  for 
any  subsequent  operation:  in  this  state  it  is 
called  a  pelt.  The  pelt  is  placed  in  a  lime 
pit  for  two  or  three  weeks,  according  to  the 
season  of  the  year,  then  fleshed  and  trimmed 
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OB  a  beam;  if  intended  for  skiver  leather, 
the  pelt  is  split  into  two  parts,  the  grain  side 
for  leather,  and  the  flesh  side  for  parchment  or 
chamois.  For  the  first  branch,  the  grain  has 
to  be  pressed  in  a  grainer,  to  remove  all  lime, 
hair,  and  cuticle ;  then  placed  in  a  drench,  mode 
of  bran  and  water,  for  twelve  hours ;  after  which 
it  is  ready  for  tanning  in  shumac  For  tawed 
leather,  the  pelt  is  not  split;  the  preparing 
process  is  the  same,  but  tne  tanning  is  dono 
with  alum  and  salt.  The  method  of  bringing  kid 
and  calf  skin  to  the  state  of  p<^lt  is  nearly  the 
same  as  for  lamb  skin,  except  that  liming  is 
used  before  the  hair  is  taken  off,  which  is  only 
sold  to  plasterers,  whereas  lambs'  wool  is  more 
valuable,  and  would  be  injured  by  the  lime. 
If  the  pelts  are  to  be  tawed,  they  are  worked 
about  in  a  solution  of  alum  and  salt  in  warm 
water,  which  again  makes  them  thick  and 
tough ;  they  are  then  washed  and  again  fer- 
mented in  bran  and  water  till  the  thickening 
is  reduced  by  the  removal  of  some  of  the  salts ; 
lastly,  they  are  stretched  on  hooks,  and  dried 
in  a  stove  room,  when  they  become  a  tongh 
flexible  white  leather ;  but  to  give  them  gloss 
and  suppleness  they  are  again  soaked  in  water, 
and  troojien  in  a  large  paQ  or  rolled  in  a  drum 
containing  the  yolks  of  eggs  beaten  up  with 
water ;  they  are  next  dried  in  a  loft,  smoothed 
with  a  warm  iron,  and  afterwards  softened  on 
a  stake,  when  they  are  dyed  with  various 
colours  for  gloves  and  ladies'  boots. 

Morocco  leather^  as  it  is  called,  is  chiefly 
prepared  from  goat  skins,  which  after  the 
action  of  lime  water  are  brought  down  by  a 
dung  bath,  and  reduced  to  the  state  of  pelt 
If  intended  to  be  dyed  red,  they  are  sown  up 
in  the  form  of  a  sack,  with  the  grain  side 
outward,  and  immersed  in  a  warm  cochineal 
bath;  the  sack  is  then  tanned  in  a  bath  of 
sumach :  the  skins  intended  to  be  blacked  are 
sumached  without  any  previous  dyeing.  TJio 
graining  and  polishing  are  eflfected  as  follows : 
The  skins  are  stretched  upon  a  smooth  inclined 
board,  and  rubbed  over  with  a  little  oil  to 
supple  them.  Those  intended  for  black  leather 
are  previously  brushed  over  with  a  solution  of 
iron ;  they  are  then  rubbed  over  with  a  glass 
ball  cut  into  a  polygonal  surface,  which  po- 
lishes them,  and  makes  them  firm  and  compact ; 
lastly,  the  grained  surface  is  given  by  rub- 
bing the  leather  with  grooved  boxwood  rollera 
fitt^  to  a  machine,  called  ^jiggtr^  suspended 
from  the  ceiling.  Curried  Uathcr  is  tanned, 
and  then  softened  by  soaking  in  water  and 
rubbing;  it  is  pared  with  a  broad  sharp 
knife,  the  edge  of  which  is  turned  over  so  as 
to  be  at  right  angles  to  the  plane  of  the  blade ; 
the  leather  is  next  rubbed  with  a  polished  stone, 
and  while  still  wet  besmeared  with  fish  oil,  or 
a  mixture  of  this  with  tallow.  As  it  dries, 
the  oil  gradually  penetrates  in  proportion  as 
the  moisture  evaporates.  The  grain  side  is 
blackened  by  iron  liquor  for  the  uppers  of 
ladies'  shoes,  but  the  flesh  side  with  lampblack 
and  oil  for  ti^e  uppers  of  men's  boots  and  shoes. 

Shammoy  Uaiker  is  generally  sheep  or  doe 
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I  skin,  prepared  as  already  mentioned  by  dies&> 

i  ing,  liming,  &c.,  and  dyed  if  necessary,  und 

then  finished  in  oil.     Rusifia  leather  acquires 

.  iti*  peculiar  odour  from  an  empyreumatic  oil 

from  the  bark  of  the  birch  tree.    (There  is  an 

excellent  abstract  of  the  manufacture  of  dif- 

I  ferent  kinds  of  leather  in  Aikin's  Dictiovcry 

I  of  Chemistry ^  from  which  much  of  the  above  is 

abridged.) 

i  American  leather  clofh,  or  panonia  leather, 
is  an  artificial  compound  variously  prepared. 
i  In  one  example,  a  textile  fabric  is  impregnated 
^  with  oak  bark  and  gelatin  for  forming  leather, 
,  and  stearic  acid  and  an  alkali  for  forming  a 
I  kind  of  insoluble  soap.  A  flexible  varnish  con- 
taining lampblack  is  afterwards  added. 

The  leather  manufacture  of  Great  Britain  is 
of  great  importance,  being  inferior  in  point  of 
value  and  extent  only  to  those  of  cotton,  wool, 
and  iron. 

The  number  of  persons  engaged  in  all  the 
various  branches  of  the  manufacture  in  Great 
Britain  is  estimated  at  between  300,000  and 
400,000,  and  the  entire  value  of  the  manu- 
facture at  more  than  20,000,000/.  sterling,  the 
leather  for  boots  and  shoes  aione  being  valued 
at  about  12,000,000/.  Leather  was  long  sub- ' 
ject  to  a  duty,  which  necessarily  placed  the 
manufacture  under  the  surveillance  of  the  eX' 
cise ;  but  the  duty  was  totally  abolished  in  1830, 
and  the  manufacture  is  now  relieved  from  every 
sort  of  trammel  and  restraint.    (Com.  Diet.) 

Zteaven  (Fr.  levain,  £rom  Lat.  levare,  to 
raise).    A  piece  of  sour  dough  used  to  ferment 
and  render  light  a  much  greater  quantity  of 
dough  or  paste.     By  the  Mosaic  law  leaven  was 
forbidden  during  the  Passover ;  hence  St^  Paul 
speaks  of  keeping  the  Paschal  feast  with  the 
unleavened  bread  of  sincerity  and  truth.    Fi^o^ 
ratively,  the  word  is  applied  to  anything  whicht 
graduiuly  but  surely  affects  the  moral  or  in-> 
tellectual  character  of  man,  whether  for  good, 
or  for  evil. 

]«eoanora  (Gr.  Aciccboj,  a  basin).  A  genus  ol 
Crustaceous  Lichens.  L.  tartan  a  is  the  Cud- 
bear of  commerce ;  and  some  have  supposed 
the  manna  of  the  Israelites  to  be  L.  escuknta 
and  affiniSf  which  in  Armenia  and  Algeria  are 
blown  about  and  heaped  by  winds,  and  in 
times  of  scarcity  ground  np  with  com. 

]teoaiiorlo  A«id.  A  crystalline  body  con- 
tained in  the  Lecanora  and  other  lichens. 

Xieoea  Chun.  The  gum  of  the  olive-tree, 
collected  abundantly  at  Leoca  in  Calabria. 

Zieoontlte.  A  hydrated  sulphate  of  soda, 
and  ammonia  found  in  the  cave  of  Las  Piedras. 
in  Honduras,  by  Dr.  le  Conte,  who  considers  it 
to  be  formed  from  the  decomposed  excrements. 
of  bats,  large  numbers  of  which  have  probably^ 
inhabited  uie  cave  for  ages. 

Zieoteni.  A  desk,  or  support  for  a  book;, 
for  the  use  of  readers  in  churches  or  other  pub- 
lic places.  The  support  is  frequently  made  by 
the  wings  of  an  eagle,  carved  in  wood  or  bronze. 
Many  rich  specimens  of  mediaeval  lecterns  are 
found  in  churches  in  this  country. 
fteottim  (Lat).    A  sort  of  couch  or  littcTi 

i2 


LECTISTERNIUM 

Ii8«d  by  the  Romans,  of  two  kinds,  the  one  for 
canring  living  persons,  the  other  for  bearing 
dead  bodies  to  the  funeral  pile.  The  bearers 
were  called  Ucticarii. 

&eotUtemiiiin  (Lat  from  lectus,  a  couch, 
and  stemere,  to  spread),  A  religious  festival 
or  ceremony  among  the  ancient  Romans,  cele- 
brated during  times  of  public  calamity,  when 
the  gods  themselves  were  invited  to  the  enter- 
tainment; their  statues  were  taken  from  their 
pedestals,  and  laid  on  couches.  The  first  fes- 
tival of  this  sort,  according  to  Li vy  (v.  13),  was 
held  in  the  year  of  Rome  354  (on  uie  occasion 
of  a  contagious  disease  which  committed  fright- 
ful ravages  among  the  cattle),  and  lasted  for 
eight  successive  days.  On  the  celebration  of 
tlus  festival,  enemies  were  said  to  forget  their 
animosity,  and  all  prisoners  were  liberated. 

liector  (Lat.  a  reader).  In  the  early  Church, 
a  person  set  apart  for  the  purpose  of  reading 
parts  of  the  Bible  and  other  writings  of  a 
religious  character  to  the  people.  They  were 
consecrated  by  prayers  and  ceremonies  for  this 
office,  and  in  the  third  century  appear  to  have 
been  proper  officers  of  the  church.  It  is  pro- 
bably from  this  institution  that  the  order  of 
preachers  in  parish  churches  in  England  called 
lecturers  is  derived,  who  hold  a  distinct  office 
from  the  vicar,  rector,  or  other  ecclesiastical 
functionaries ;  they  are  chosen  by  the  vestry  or 
chief  inhabitants  of  the  parish,  supported  by 
voluntary  subscriptions  ana  legacies,  and  usually 
officiate  on  Sunday  afternoon.  (Hook's  Church 
Dictionary,  art  *  Lecturer.' J 

fteoture*  This  word  signifies  generally  a 
discourse  read  by  a  professor  to  his  pupils ;  but 
it  is  applied  in  a  more  extended  sense  to  every 
species  of  instruction  communicated  vivA  voce. 
In  the  Scotch  and  Continental  universities,  as 
well  as  in  those  recently  established  in  England, 
the  mreat  business  of  teaching  is  carried  on  by 
means  of  public  lectures,  delivered  at  stated 
periods,  and  embracing  every  subject  included 
in  the  curriculum  of  study;  but  at  the  two 
great  English  universities,  the  college  tutors 
bear  a  principal  part  in  the  work  of  instruction, 
titill,  within  the  last  few  years  the  professorial 
iP^stem  has  been  made  much  more  efficient,  and 
has  acquired  more  general  importance. 

Public  lectures  have  been  adopted  from  the 
^earliest  ages  as  a  convenient  mode  of  teaching 
the  elements  of  every  branch  of  human  know- 
ledge ;  and  if  they  be  properly  compiled,  and 
accomparfied  by  strict  and  repilar  examinations, 
few  means  seem  better  calcoiated  to  awaken  the 
Attention  of  the  student,  to  abridge  his  labours, 
and  to  guide  his  enquiries. 

]«eo3rtlilda43e8e  ( Lecythis.oneof  thegenera). 
A  natural  order  of  epigynousExogens  brionging 
to  the  Myrtal  alliance  of  Lindley,  and  known 
by  their  dotless  leaves,  polypetalous  flowers, 
their  indefinite  stamens  coUecied  into  a  fleshy 
hood,  and  their  many-celled  ovaiy.  They  are 
large  trees,  with  showy  flowers,  found  in  the 
hottest  parts  of  South  America,  and  comprise  the 
Cannon-ball  tree,  Ckmroupita  guianensis ;  the 
€bpncaja  LerythitZabucq;o,  and  the  BerthoUetia 
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exciUa,  which  furnishes  the  Brazil-nuts  of  the 
shops. 

]«ee3rtlKls  (Gr.  A^«rv9or,  an  oil  jar).  A  genua 
of  South  American  trees  of  large  size,  repre- 
senting the  order  Lecythidacea,  They  furnish 
some  of  the  nuts  of  commerce.  Thus,  under  the 
name  of  Sapucaja  nuts,  the  sttds  of  L.  Zahucajo 
are  commonly  sold  in  our  fruit  shops,  and  they 
will  probably  take  the  place  of  the  closely  allied 
Brazil  nuts,  to  which  they  are  greatly  superior 
in  point  of  flavour  and  digestibility.  They  are 
rather  more  than  two  inches  long  and  one  wide, 
covered  with  a  longitudinally  furrowed  corky 
shell,  and  grow  in  large  hard  woody  fruits, 
shaped  like  urns,  measuring  about  six  inches 
in  diameter,  and  having  close-fitting  lids  at 
the  top.  Our  supply  comes  from  Para,  and  is 
principally  the  produce  of  the  Brazilian  forests. 

L,  oUaria  is  another  species  producing  large 
fruits,  commonly  known  as  Monkey  Pots,  but 
its  seeds  are  not  so  palatable  as  those  of  the  last, 
having  a  bitter  fiavour. 

Xiedererita.  A  variety  of  Gmelinite  found 
at  Cape  Blomidon  in  Nova  Scotia,  and  named 
after  the  Baron  L.  von  Lederer. 

Ziedeiita.  A  massive  variety  of  Sphene, 
found  at  Grenville  in  Canada,  and  distinguished 
as  a  sub-species  on  account  of  its  peculiar 
cleavages. 

Ziedffer.    [Book-kebping.] 

Xiedirers.  In  Architecture,  the  horizontal 
pieces  of  timber  used  in  scaffolding ;  they  lie 
parallel  to  the  wall  opposite  to  whioi  they  are 
erected. 

Xiedffer-line.  In  Music,  a  line  either  above 
or  below  the  staff)  when  that  is  not  sufficient 
in  extent  to  lay  the  notes  upon.  It  is  above 
the  staffs  in  ascending  progressions,  and  in  de- 
scending progressions  below  it. 

Xiedges.  On  Shipboard,  intermediate  sup- 
ports for  the  decks.  They  run  across  from  side 
to  side  between  and  parallel  to  the  beams,  but 
are  much  thinner. 

Xiediiin  (Gr.  Krfiov).  The  plant  called 
Labrador  Tea  is  Ledum  palustre,  a  low  shrub 
of  the  Ericaceous  order. 

ZteOf  Zieeward.  Sea  terms,  denoting  gene- 
rally the  side  or  quarter  not  directly  exposed  to 
the  wind.  The  lee  side  of  a  ship  is  the  opposite 
to  that  on  which  the  wind  blows  when  it  crosses 
her  course,  and  which  is  termed  the  weather  side. 
Leeward  is  on  the  lee  side ;  opposed  towindvtard, 
or  on  the  weather  side,  A  tee  shore  ia  the  shore 
on  the  lee  side  of  the  ship,  or  the  shore  on  which 
the  wind  tends  to  blow  ner ;  and  a  ship  is  said 
to  be  under  the  lee  of  the  shore  when  the  wind 
blows  from  the  shore,  or  when  she  is  in  some 
measure  sheltered  by  the  shore.  The  names 
Leeward  and  Windward,  as  applied  to  the  West 
India  Islands,  were  given  to  them  from  their 
situation  in  a  voyage  from  the  ports  of  Spain 
to  Carthagena  or  PortobeUo.  The  islands 
which  lie  to  leeward  extend  from  Porto  Rico 
to  Demerara. 

&e«-l>oard.  A  flat  width  of  planking, 
which  being  let  down  perpendicularly  into  the 
water  on  the  lee  side  of  flat-bottomed  vessels, 
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ferres  as  a  t^mponury  keel,  and  opposes  the ' 
action  of  the  wind  to  drive  them  to  leeward. 

In  the  American  eentre-board  boats,  than 
vhich  no  craft  can  sail  nearer  to  the  wind, 
there  is  a  deep  lee*board  working  in  a  water-  { 
tight  groove  in  the  centre  of  the  boat.  j 

]«ee-irMr^  This  term  implies  the  having 
a  position  farther  to  leeward  than  some  other 
given  object, 

]«ee*i7a3r.     In  Navigation,  the  deviation 
of  the  course  actually  run  by  a  ship  from  the 
course  steered  upon ;  or  it  is  the  angle  formed 
between  the  line  of  the  ship's  keel  and  the  line  | 
which  she  actually  describes  through  the  water.  { 
In  consequence ,  of  the  action  of  tlie  wind  or  I 
currents,  a  ship  is  generally  impelled  sideways  | 
88  well  as  forward,  whence  the  direction  of  her 
motion    is    different    from  that  of  the  keel. 
Suppose  the  whole  force  urging  the  ship  to  be 
resolved  into  two — one  producing  the  motion 

A  B  in  the  direction  of 
the  keel,  and  the  other 
the  motion  A  C  in  the 
same  time  at  right  angles  to  the  former ;  then 
the  ship  will  move  in  the  direction  of  the  dia- 
gonal A  B,  and  the  angle  D  A  B  is  the  Ite-vjay. 
To  obviate  the  effects  of  this  lateral  motion,  the 
ship  is  laid  on  a  course  to  the  windward  of  the 
point  to  which  she  is  bound. 

All  needless  top- hamper,  as  a  poop  or  raised 
forecaistle,  increa«es  the  tendency  to  lee-way. 

Xieeclft  (Goth.  leikeis,  l^keis,  perhaps  akin 
to  Gr.  Xf^x'^y  Eng.  lick).  This  name  is  given 
to  those  abranchiate  red-blooded  worms,  or 
anelHdans,  which  are  provided  with  a  sucker  at 
both  ends  of  the  body  [Hibudo],  and  of  which 
we  possess  a  few  native  species ;  some  frequent- 
ing the  fresh  waters,  as  the  horse  leeches  {Ha- 
tnopis  sanguisorfm  and  U.  stagnorum) ;  others 
inhabiting  the  ocean,  where  they  are  parasitic 
upon  fishes,  as  the  skate-sucker  (Pontobddla 
muricaia).  The  medicinal  leech  (Sanguisuga 
mcdicinalis)  belongs  to  that  subdivision  of  the 
family  Hirudinida  which  is  characterised  by 
having  the  superior  lip  of  the  anterior  cup  or 
sucker  divided  into  several  segments,  and  the 
oral  aperture  transverse,  triradiate,  and  sur- 
rounded by  three  cartilaginous  jaws,  each  armed 
with  two  rows  of  very  fine  teeth.  This  appa- 
ratus enables  the  leech  to  penetrate  the  skin  so 
as  to  insure  a  ready  flow  of  blood  without  causing 
a  dangerous  wound.  The  upper  lip  is  marked 
with  ten  small  points  considered  as  eyes.  The 
species  of  the  genus  Sanguisuga^  viz.  S,  offici- 
nalis and  S.  TTicdicinalis,  are  most  common  in 
the  south  of  France,  whence  great  numbers  are 
exported  to  this  country.  The  leech-dealers  of 
Bretagne  drive  horses  and  cows  into  the  ponds, 
that  the  leeches  may  fatten  and  propagate  more 
abundantly  by  sucking  their  blood.  Children 
are  employed  to  catch  them  by  the  hand  ;  and 
grown  persons  wade  into  the  shallow  waters 
m  the  spring  of  the  year,  and  catch  the  leeches 
that  adhere  to  their  naked  legs.  They  are  also 
taken  by  a  sort  of  net  made  of  twigs  and 
rushes,  which  is  used  in  the  summer  when  the 
leeches  retire  into  the  deeper  wafers. 
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The  best  method  of  preserving  these  valuablf 
little  animals  is  stated  by  the  author  of  the 
article  '  Leech  *  in  the  Penny  Cyclopadia  to  be 
that  described  by  F^e.    It  is  as  follows : — 

Into  a  marble  or  stone  trough  a  li^er  of  seven 
inches  of  a  mixture  of  moss,  turf,  and  charcoal 
is  to  be  put,  and  some  small  pebbles  placed 
above  it ;  at  one  extremity  of  the  trough,  and 
midway  between  the  bottom  and  the  top,  place 
a  thin  plate  of  marble  pierced  with  numerous 
small  noles,  upon  whidi  there  should  rest  a 
stratum  of  moss,  or  portions  of  the  Eqtdsetum 
palustrtf  or  horse-tail,  firmly  compressed  by  a 
layer  of  pebbles.  The  trough  is  to  be  filled  witb 
water  only  so  high  that  the  moss  and  pebbles 
should  be  but  slightly  moistened.  A  cloth  Is- 
to  be  kept  over  the  mouth  of  the  trough.  This 
is  imitating  as  nearly  as  possible  their  naturaf 
condition ;  and  the  charcoal  not  only  aids  ixk 
keeping  the  water  sweet,  but  appears  to  pre- 
vent the  leeches  being  attacked  by  parasitic 
animals,  to  which  they  are  very  liable.  The- 
water  should  be  changed  about  once  a  week, 
and  more  frequently  in  warm  weather. 

The  great  importance  of  ascertaining  the  best 
method  of  preserving  the  medicinal  leech  may 
be  inferred  from  the  extent  to  which  the  trade- 
is  carried  on,  and  the  consequent  increasing 
scarcity  of  these  indispensable  adjuncts  to- 
medicine.  Four  only  of  the  princip«il  dealers 
in  London  import  7,200,000  annually. 

]«eeolftes  of  a  Sail.  The  side  edges  of  a  sail. 
Leech-iines  are  small  ropes  from  the  middle  of 
the  leeches  of  a  sail  to  blocks  on  its  yard  on 
the  opposite  sides  of  the  mast :  when  hauled, 
they  brail  up  the  sail  and  rapidly  diminish  ite- 
area. 

Xieedflita.  A  mechanical  mixture  of  the  sul- 
phates of  lime  and  baryta  found  in  a  carboni- 
ferous rock  between  Leeds  and  Harrogate  in 
Yorkshire. 

&e«faiiir«.  An  iron  bar  across  a  ship's  deck 
for  the  sheet  of  a  fore-and-aft  sail  to  slip  on 
during  tacking. 

Xieek  (A-Sax.  leac).  The  Allium  Porrum 
of  botanists.     [Aixixjic.] 

Xieellte.  A  silicate  of  alumina  coloured  of 
a  deep  flesh-red  by  a  small  percentage  of  man- 
ganese. It  occurs  compact  and  massive,  with 
a  peculiar  wax-like  texture,  and  a  lustre  and 
translucency  like  that  of  horn,  at  Giyphyttan 
in  Sweden.  It  was  named  after  Dr.  J.  F.  Lee 
of  Cambridge,  and  is  the  Helleflinta  of  the 
Swedes. 

]«eet  (A.-Sax.  leod;  Ger.  leute,  people).  The 
court  leet,or  view  of  frankpledge,  was  an  ancient 
Anglo-Saxon  institution  answering  a  double 
purpose:  1.  The  administration  of  justice  in 
the  trial  of  offences  and  the  abatement  of 
nuisances;  2.  The  preservation  of  the  peace, 
and  the  prevention  of  crime,  by  the  reception 
and  enrobment  of  the  pledge  which  each  man 
was  obliged  to  give  by  becoming  a  member  of 
some  tything.  The  possession  of  a  court  leet 
was  the  characteristic  of  the  hundred,  of  which 
the  proper  leet  was  distinct  from,  and  sub- 
ordinate to,  that  which  was  held  by  the  sheriff 
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(m  his  tourn.  The  court  leet  of  the  hundred 
was  usually  held  by  a  baili£P  or  steward  of  the 
sheriff;  but  it  was  sometimes  granted,  as  well 
as  the  leet  of  a  smaller  jurisdiction,  to  priyate 
lords.  A  court  leet  also  properly  belonged  to  a 
borough,  which  ranked  as  a  hundred ;  but  such 
priyate  and  borough  leets  were,  like  the  leet  of 
the  hundred,  subordinate  to  the  county  leet  of 
the  tourn. 

Xieyaor  (Lat.  lego,  I  bequeath),    A  gift  by 
will  of  personal  property,  as  goods  and  chattels ; 
a  testamentary  gift  of  real  property  being  called 
a  devise.    Legacies  are  general,  such  as  a  gift 
of  a  sum  of  money  out  of  the  general  estate  of  the 
deceased ;  or  spe(ufic,  as  a  eiit  of  a  particular  bank 
note  or  coin,  or  of  any  omer  individual  chattel, 
•as  a  horse  or  a  jewel;  or  residuary,  as  a  gift  of 
the  residue  of  the  estate  remaininff  after  all  the 
•debts  of  the  deceased  and  general  and  specific 
legacies  have  been  satisfied.    General  legacies 
-are  subject  to  an  equal  rateable  abatement,  if 
the  estate  is  not  sufilcient  for  payment  of  them 
in  full ;  but  a  specific  legacy  is  not  subject  to 
abatement,  unless  it   be    necessaiy   for   the 
payment  of  debts.    A  specific  legacy  is,  how- 
«Yer,   subject  to  what    is  called    ademption, 
which  is  the  consequence  of  the  subject-matter 
of  the    legacy  being  one  identical    thing  in 
specie :  thus,  if  a  testator  bequeath  a  particular 
Ihorse,  which  he  afterwards  disposes  of  in  his 
lifetime,  the  legacy  is  said  to  be  adeemed, 
or  taken  away,  because  the  horse  bequeathed 
has  no  longer  any  existence  as  part  of  his 
property,  and  the  legatee  will  not  be  entitled 
'to  anotiier  horse  of  the  testator's  in  lieu  of 
it     This  identity  of  corpus  is  so  inherent  in 
'the  notion  of  a  specific  lega<7,  that  if  100/. 
in  consols  were  bequeathed,  and  the  same  sum 
were  afterwards  transferred  by  the  testator  to 
another  stock,  the  transfer  of  itself  would  adeem 
the  legacy.    The  mode  of  compelling  executors 
to  pay  a  legacy  is  by  suit  in  equity  for  the 
■administration  of  the  tostator^s  assets:  courts 
of  common  law  hayo  not,  in  general,  any  juris- 
diction over  such  matters.    Executors  cannot 
be  compelled  to  pay  a  legacy  until  the  expira- 
tion of  a  year  after  the  testator's  death :  they 
are  allowed  that  period  for  ascertaining  and 
discharging  his  debts ;  and  eyen  after  a  legacy 
has  been  paid,  the  legatee  must  refund  if  it 
should  be  necessary  for  the  payment  of  cre- 
ditors who  come  in,  although  after  the  period 
above  mentioned.  The  party  to  whom  a  legacy 
is  bequeathed  is  termed  legatee.     [Wilus.] 

Xieyate  (Lat.  legatus).  A  high  functionaiy, 
in  general  a  cardinal  or  bishop,  whom  the  pope 
sends  as  ambassador  to  the  courts  of  foreign 
powers.  Legates  are— 1.  A  Latere,  who  possess 
the  highest  degree  of  authority,  these  only 
being  commissioned  by  th*?  pope  to  take  his 
place  in  councils ;  2.  Do  Latere ;  3.  Legates  by 
office  are  such  as  enjoy  th^  titular  distinction 
of  legate  by  virtue  of  their  dignity  and  rank 
in  the  diurcb,  but  have  no  special  mission. 

Xiecatton.    [Ambassador;  Difloiiact.] 

fteirato  (Ital.  tied).  In  Music,  a  term  used 
to  denote  the  tying  one  note  to  another,  which 
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is  done  by  placing  these  marks  >^ «-%.  above  or 
below  the  notes  intended  to  be  so  joined.  The 
legato  mark  placed  over  a  series  of  notes  indi- 
cates that  they  are  to  be  played  smoothly,  as 
if  the  sounds  were  bound  together.  The  word 
applied  as  a  general  direction  for  a  piece  inti- 
mates that  it  is  to  be  performed  in  a  smooth 
style. 
]«ei:atiira.  In  Music.  [Drivino  Notbs.] 
Zieffatiis  (Lat.).  In  Roman  History,  Icgati 
were  of  two  kinds:  1.  Ambassadors,  corre- 
sponding to  those  of  modem  times ;  2.  Legates, 
who  accompanied  the  proconsuls  and  prsetors 
into  their  provinces,  or  aided  the  general  in  the 
management  of  his  army.  Legates  of  this 
last-named  class  varied  in  number  according 
to  the  requirements  of  the  service  in  which 
they  wore  engaged;  and  legates  of  the  for- 
mer class  governed  provinces  in  the  absence 
of  the  proconsul  or  prsetor,  sometimes  with- 
out any  mention  of  the  ofiioer  whose  deputies 
they  were. 

Xierend  (Lat.  legenda,  thinge  to  he  read). 
A  book  originally  used  at  divine  service. 
In  it  were  recorded  the  lives  of  saints  and 
martyrs,  portions  of  which  were  selected  and 
read  for  the  edification  of  the  people.  These 
legends  were  studiously  perused  in  the  re- 
fectories of  cloisters,  and  were  earnestly  re- 
commended to  the  perusal  of  the  laity,  as 
so  many  evidences  of  the  truth  of  the  Roman 
Catholic  faith.  Among  these  the  Golden 
Legend  (the  work  of  Jacobus  de  Voragine, 
archbishop  of  Genoa  in  the  thirteenth  century), 
which  is  a  collection  of  the  lives  of  the  saints, 
maintained  its  ground  in  the  church  for  two 
himdred  years.  But  although  many  of  the 
legends  consist  of  tasteless  and  xmmoan- 
ing  fictions,  many  are  of  a  highly  poetical 
and  striking  character,  and  throw  much 
light  on  the  difiusion  of  myths.  There  are 
some  sensible  remarks  as  to  the  value  of  the 
early  Christian  legends  in  Beugnot,  Histoire 
de  la  Destruction  du  Paganisme  en  Occident^ 
i.  280.  In  a  general  sense,  the  term  legend  is 
used  to  denote  any  fictitious  or  doubtful  nar- 
rative ;  such  as  the  exploits  of  heroes  of  the 
middle  ages,  or  the  history  of  a  people  or  dis- 
trict in  which  truth  is  so  mixed  with  fable  as 
to  be  inseparable  from  it.     [Mythology.] 

Lbgbnd.  In  Numismatics,  that  which  is 
written  round  the  field  of  a  medal ;  opposed 
to  inscription,  which  is  written  across  it. 
[Numismatics.] 

&effendre's  Symbok  In  the  theoxy  of 
numbers,  a  symbol  employed  in  investigating 
the  quadratic  character  of  any  positive  or  nega- 
tive number  A  which  is  prime  to  a  prime  number 
p.  It  was  first  introduced  by  Legendre  in  his 
Essaisur  la  Thiorie  desNombrcs,  Paris  1798  ;  is 

written  thus  (- J;  and  has  the  value  1  or  —1 

according  as  A  is  a  quadratic  residue  or  not. 
It  may,  uierefore,  be  defined  by  the  congruence 


^'/=(^)   (mod.j,); 
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for  if  A  be  a  quadratic  residae,  we  have 

and  hence,  by  Fsbmat^s  Thbobbx, 

p-i        p-i         /      ,      \ 
X       =  A  :i   =1  I  mod.  pj. 

It  may  easily  be  shown  that  if  A,  when  re- 
solved into  its  prime  factors,  has  the  valae 


Aaflx  ^^a' 


Om"", 


(^i-c^rer-'-i?) 


•^m 


00  that  in  investigating  the  quadratic  character 
of  A,  it  is  only  necessary  to  examine  those  of 
its  prime  factors  which  appear  with  odd  ex- 
ponents.    It  may  further  be  shown  that 


that 


(t')  -  <-" 


(I)  -  <-» 


3    . 


i.»-i 


and  that,  if  p  and  q  are  odd  primes  (not  both 
negative) 


(f)(i)-(-) 


l(p— i)(q-i) 


The  last  equation  is  the  expression  of  one  of 
the  most  important  and  beautiful  laws  in  the 
science  of  arithmetic.  It  is  known  as  Legtndre*8 
law  of  reciprocity^  having  been  first  enunciated 
by  that  geometer  in  the  Histoire  de  VAcadimic 
dcs  Sciences  for  1785.  Gauss  appears  to  have 
arrived  independently  at  the  same  law,  and 
was  incontestably  the  first  to  publish  a  rigorous 
demonstration  of  it  Gaus^t,  indeed,  has  given 
us  no  less  than  six  demonstrations  of  this 
law,  all  more  or  less  subtle,  and,  without  ex- 
ception, most  valuable  contributions  to  science. 
It  would,  in  fiict,  be  difficult  to  estimate  too 
highly  the  many  advantages  to  mathematical 
science  which  have  resulted  from  the  numerous 
demonstrations  which  have  been  given  of  this 
simple  law,  pronounced  by  Gauss  himself  to 
be  *  the  gem  of  the  higher  arithmetic'  The 
following  enunciation  is  given  by  Prof  Smith  in 
his  admirable  *  Report  on  the  Theory  of  Num- 
bers'(Proc^^rfin^*  of  British  Association^  1859), 
which  the  reader  desirous  of  further  informa- 
tion will  do  well  to  consult.  *  lip  and  q  be  two 
primes,  the  quadratic  character  of  |>  in  regard 
to  ^  is  the  same  as  that  of  q  with  respect  to  p^ 
unless  p  and  ^  have  each  the  form  4  ti  -»-  3,  when 
their  quadratic  characters  are  opposite.' 

Jacobi,  in  1837  (see  also  Crelle's  Journal ^ 
ToL  XXX.),  communicated  to  the  Academy  of 
Berlin  the  following  extension  of  Legendre's 

Dotation  and  law.     The  symbol  (  p) ,  where  P 

is  a  product  of  the  equal  or  unequal  uneven 
primes  Ply  p2i  l'3,'&c.,  being  defined  by  the 
equation 

(l)  -  (?.)  (7.)  (>J 
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and  Q  bemg  any  other  uneven  number  prime 

toP,       ^p^  _UP-1)(Q-1WQ\ 


(i)  -  (-)' 


(Pt.  liffht  of  hand),  A  tern 
given  to  some  deceptive  or  sleight-of-hand 
performances,  which  depend  either  entirely  on 
aexterity  and  address,  or  derive  but  a  small 
degree  of  aid  from  philosophical  principles. 
[Magic] 

laenrtadro  (ItaL).  In  Music,  a  direction 
to  the  performer  that  the  music  to  which  the 
word  is  appended  is  to  be  performed  gaily  or 
briskly. 

Xiefloa  (Lat.  legio).  A  division  of  the 
Roman  array,  comprising  ten  cohorts,  thirty 
maniples,  or  sixty  centuries ;  so  that  if  there 
had  always  been  one  hundred  men  in  each 
century,  as  its  name  imports,  the  legion  would 
have  consisted  of  six  thousand  men.  But  the 
number  was,  in  fact,  variable. 

There  were  usually  three  hundred  cavalry 
joined  to  each  legion,  which  were  divided  into 
ten  troops  (turmse),  and  each  of  these  troops 
into  three  bodies  of  ten  men  (decurise).  The 
defensive  arms  of  the  legionaries  were  an  ob- 
long shield,  a  helmet,  hauberk,  and  greaves ; 
their  ofifensive  weapons  were  a  sword  and  two 
long  javelins.  The  legion  was  drawn  up  in 
three  lines ;  the  soldiers  in  each  of  which  were 
distinguished  bv  the  names  Hastati,  Principes, 
and  Triarii.  The  Hastati,  who  formed  the 
first  line,  were  young  men  in  the  flower  of  life, 
and  originally  used  long  spears,  which  were, 
however,  afterwards  disoirded.  The  Prindpes 
occupied  the  second  line,  and  were  also  men  in 
the  prime  of  life.  The  Triarii  were  veteran 
soldiers,  and  formed  the  third  line.  In  each 
legion  there  were  six  military  tribunes,  who 
commanded  under  the  consul,  each  in  his  turn, 
usually  for  about  a  month.  This  was  the  early 
organisation  of  the  legion,  as  it  is  known  to  us 
chiefly  from  the  description  of  Livy,  at  the 
time  of  the  great  Latin  war  in  the  flfth  century 
of  the  Republic.  It  was  materially  changed  in 
later  times,  and  the  three  original  lines  were 
discarded,  probably  about  the  time  of  the  Punio 
war.  But  it  always  retained  its  distinctive 
character  of  a  separate  army,  provided  with 
its  complement  of  cavalry  and  light  infantry; 
and  it  has  been  remarked,  as  a  striking 
proof  of  the  military  genius  of  the  Romans^ 
that  after  so  many  ages  of  additional  expe- 
rience, recent  captains,  and  particularly  Napo- 
leon, have  found  it  advantageous  to  divide  their 
armies  into  separate  corps,  each  in  a  similar 
manner  complete,  with  its  own  cavalry  and 
artillery;  and  these,  in  the  French  armies, 
usually  averaged  from  4,000  to  6,000  men,  or 
about  the  number  of  a  Roman  legion.  The 
organisation  of  the  legion  is  explained  in  most 
works  on  Roman  antiquities,  but  has  been 
nowhere  so  thoroughly  treated  as  by  M.  L. 
Beau,  in  a  long  series  of  memoirs  which  ap- 
peared from  time  to  time  in  the  Mim,  de  rAcaif. 
des  Inscriptions  et  Belles  Lettret,  (See  parti- 
cularly vols.  XXXV.  xxxviL  mix. ;  also  Smith's 
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Dicthnary  of  Greek  and  Roman  Aniiqmties, 
S.V.  *  ExercituB.') 

&ei:loii  of  Honour.  An  order  instituted 
by  Napoleon  L,  when  first  consul  of  France, 
for  merit,  both  militanr  and  dviL  The  order 
consisted,  under  the  ^npire,  of  grand  crosses, 
grand  officers,  commanders,  officers,  and  legion- 
aries. They  were  divided  into  r  xteen  cohorts, 
each  of  407  members ;  but  the  total  number  was 
afterwards  much  increased.  Pensions,  from 
260  to  5,000  francs  per  annum,  were  attached 
to  these  distinctions.  After  the  restoration  of 
Louis  XVIII.  the  order  underwent  some  modi- 
fications in  its  constitution,  and  its  members 
were  reduced  to  a  smaller  scale.  But  among 
the  first  acts  of  the  present  emperor  was  the 
reoonstitution  oi  this  celebrated  order  on  an 
extended  basis.  This  was  effected  by  the  law 
<mP  April  19,  1862.  The  legion  now  consists 
(beginning  with  the  lowest  grade)  of  knights, 
who  may  in  four  years  become  officers,  of  whom 
there  are  4,000.  After  two  years  these  may 
be  promoted  to  commanders,  of  whom  there 
are  1,000 ;  grand  officers,  500,  after  an  intenral 
of  three  years;  grand  crosses,  80,  after  five 
yeazs.  But  in  all  cases  a  campaign  (or  rather 
a  campaign  year)  counts  for  two  years.  The 
highest  functionary  is  the  grand  chancellor. 

XiOffUlatlon.    [Law*] 

&eglslatiire.  The  name  given  to  the  body 
or  bodies  in  a  state  in  whom  is  vested  the 
power  of  making  laws.  Thus  the  King,  Lords, 
and  Commons  of  Great  Britain,  whose  united 
consent  is  indispensable  ,to  the  framing  of  a 
law,  are  styled  tne  legislature. 

Aeglttmaoy  (Lat.  legitimus,  lawful).  In 
Jurisprudence,  the  state  of  a  child  bom  in 
lawful  wedlock. 

Legitimact.  In  Politics,  this  term  signifies, 
in  its  strictest  sense,  the  accordance  of  an 
action  or  of  an  institution  with  the  municipal 
law  of  the  land.  The  principle  of  obedience  to 
dvil  authority,  in  whatever  nands  the  law  has 
placed  it,  is  consecrated  by  religion  as  well  as 
by  sound  philosophy.  Hesistance  to,  or  evasion 
o(  the  legal  commands  of  a  superior,  is  thus 
an  ofience  against  the  law  of  God  as  well  as 
of  man,  in  things  in  themselves  indifferent  as 
well  as  in  things  commanded  by  the  principles 
of  morality.  How  far  they  must  bifj  obeyed 
iHien  against  the  conscience  of  the  subject,  is 
one  of  those  questions  of  casuistry  which  never 
ean  receive  a  solution  applicable  to  all  cases 
and  circumstances.  In  this  sense  it  is  clear 
that  the  attribute  of  legitimacy  belongs  to  no 
naiticular  form  of  government,  but  is  equally 
inherent  in  all  when  lawfully  established.  But,  | 
looking  at  the  subject  from  a  higher  point  of 
view,  Uie  question  arises,  when  and  how  shall 
a  government  be  taken  to  be  lawfully  esta- 
blished ?  This  can  only  be  directly  answered 
by  two  clasfes  of  political  philosophers.  The 
first  attribute  the  quality  of  legitimacy  only 
to  hereditary  monarchical  government,  which 
they  conceive  to  be  peculiarly  of  divine  ap- 
pointmenti  deriving  it  from  the  patriarchal 
s»m  of  society.    This  theory  has  the  advun- 
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tage  of  simplicity;  but  its  advocates  have 
never  been  able  to  show  any  real  foundation 
for  it.  [Divnnt  Bight;  Nox-bbsistakcb.] 
The  second  class  bases  society  on  the  abstract 
rights  of  man,  attributes  all  power  to  the 
people,  and  considers  no  government  legi- 
timate except  such  as  is  founded  on  their 
consent  This  theory  also  is  plain  and  clear 
in  the  abstract;  but  has  the  defect  of  be- 
coming impossible  in  application.  For,  1.  The 
principle  of  the  socuu  contract,  or  implied 
consent  of  the  people,  is  a  mere  philoeopnical 
fiction ;  2.  The  actual  consent  of  the  people 
(i.e.  the  majori^  of  it)  to  any  existing  form  of 
government  has  never  been  satisfactorily  ascer- 
tained. This  was  notoriously  the  case  in  every 
European  countrv,  until  at  least  the  singular 
experiments  made  of  late  years  in  France 
under  the  name  of  universal  suffirage.  And 
even  the  representative  government  of  the 
United  States  of  America  is  chosen  by  a  con- 
stituency from  which  slaves,  women,  and  persons 
under  twenty-one  years  of  age  (that  is,  in  all, 
five-sixths  of  the  population)  are  excluded. 
Now  the  exclusion  of  any  one  of  these  classes 
can  only  be  justified  on  grounds  of  expediency; 
and  similar  grounds  might  equally  justify  the 
adoption  of  other  tests  (e.  g.  that  of  property, 
as  in  England),  which  would  still  fuvther  i^uce 
the  number  of  the  constituency ;  3.  Supposing 
a  government  established  by  the  actual  voices 
of  a  majority  of  the  whole  people,  the  question 
would  still  arise,  whether  every  subsequent  act 
of  that  government  was  legitimatised  by  that 
original  validity.  This  question  was  much 
debated  in  France  at  the  period  of  the  trial 
of  Louis  XVI. ;  when  the  Convention,  elected 
by  a  majority  of  the  people,  was  assuming 
the  extraordinary  power  of  judging  that  mon- 
arch. The  Girondins  on  that  occasion  con- 
tended that  an  appeal  to  the  people  (i.e.  to  the 
suffrages  of  a  majority  of  the  constituents) 
was  necessary  in  order  to  ratify  the  act ;  and 
in  a  greater  or  less  degree  it  must  alwa}  s  arise, 
whenever  an  alteration  in  circumstances  since 
the  period  of  the  election  of  the  representative 
body  has  called  for  the  adoption  of  extra- 
ordinary measures.  Between  these  two  classes 
of  theoretical  politicians,  the  greater  number 
are  content  to  hold  that  the  only  fundamental 
principle  of  government  is  expediency,  and  its 
only  right  that  given  by  municipal  law  or 
peaceable  possession.  In  their  view  all  govern- 
ment is  equally  legitimate  so  soon  as  it  is  fairly 
established;  while  they  fully  admit  that  a 
question,  and  often  a  very  difficult  one,  lyrises 
on  every  violent  change  of  institutions,  as  to 
how  soon  the  new  government  de  facto  has 
acquired  the  character  of  legitimacy.  In  the 
language  of  modem  politics  this  word  has 
acquired  a  peculiar  sense,  chiefly  from  its  em- 
ployment about  the  period  of  the  congress  of 
Vienna,  when  the  old  hereditary  dynasties  were 
termed  legitimate  in  contradistinction  to  those 
which  the  French  revolution  and  the  subsequent 
wan  had  founded.  Hence  the  principle  of 
legitiinacy  has  been,  very  incorrectly,  opposed 
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to  that  of  representative  or  popular  govern-  It  is  mo^t  easily  remembered  in  its  qrmbolical 

ment ;  a  mere  abuse  of  terms,  but  an  important  ^           t^  u    -r^           ji      t.    ax.             ^*        d 

one,  from  the  powerful  effeS  which  woVds  are  ^°"°'     ^  ^^  ^-  ^«  ^«°^*«  ^«  operation  ~ 

able  to  produce  in  political  discussion.  applied  exclusively  to  w,  and  by  D,   the  same 

X^ffittinatioii.    The  act  by  which  natural  operation  appUed  exclusively  to  v,  we  have, 

children  are  rendered  legitimate.    By  the  juris-  obviously, 

prudence  of   countries  under  the  Koman  or  d(uv)      du       dp 

civil  law,  subsequent  marriage  of  the  parents  j.     —  ^^j-  +*'t-=(I^o  +!),)«», 

legitimatises  bastard  issue.  ax        ax      ax 

]«eciuiieii  (Lat).    In  Botany,  a  one-celled,  ^^^  generally, 

one  or  many  seeded,  two-valved,  superior  fruit,  d^uv)                                  d^u      d^~^u  dv 

dehiscing  by  a  suture  along  both  its  face  and  ^^    «  (Du  + 1^? )""»  ■■  v^  +  «^^_i  ^ 

its  back,  and  bearing  its  seeds  on  the  ventral  /       i  \  ^  a    ji                            .jb 

suture  only.    It  differs  from  the  follicle  only  in  +  ^!^)  ^ZJ^^  +  &c.  .  .  .   +  tt^-i, 

dehiscing  by  two  valves.     Sometimes  it  is  in-  1  •  2      dx^  djc*                         ox" 

dehiscent,  as  in  Coma  fist^a.  ¥'\^^}  ^«  which  is  the  theorem  in  question. 

bne  of  dehiscence  is  m  such  species  indicated  lemanlte.      A    synonym    of   Saussurite, 

by  the  presence  of  sutures.  ^^^^  j^^  Leman,  in  the  neighbourhood  of 

Xiejumln.      Vegetable  casnn.      An  albu-  ^-^^^^  j^  j^  ^^^ 

minoid  matter  existing  m  leguramous  plants.  j^^^mB,  (Or.  Xwo.  anything  taken).    In 

It  IS  an  important  flesh-formmg  constituent  Geometry,  a  preliminary  proposition,  laid  down 

of  peas,  beans,  and  other  leguminous  or  pod  ^j.  ^^  "'purpose   of  facilitating   or  rendering 

vegetables.  more  perspicuous  the  demonstration  of  a  theo 

X^ffomUiosee.    A  very  extensive  natural  ^^  or  the  construction  of  a  problem, 

order  of  polypetalous  Exogenous  plants  belong-  Xiemmliig.    A  name  given  to  a  species  of 

ingtoLindleysRosaUUiance.    They  are  found  davicukte  Rodents  (HypudiBUS  Lemmus,  111.) 

in  all  parts  of  the  world,  forming  large  trees  and  abundant  in  the  north  of  Europe  on  the 

huge  twmers  m  the  tiopioj,  and  being  herba-  ^^^^^  ^^  ^^  ^^^^j^  0^^     ^  ja  as  large  as  a 

ceous  plants  or  small  bushes,  rarely  trees,  in  ^^,  ^^  ^  remarkable  for  its  occasional  migra- 

colder  countn^.    The  order  contains  a  great  ^j^^g  j^  innumerable  bodies.    At  these  penods 

i^nety  of  useful  and  beautiful  species,  some  ^y^^  lemmings  are  said  to  march  in  a  straight 

of  which,  like  Clover,  Lucern,  Saintfoin,  and  jj^,     regardless  of  rivers  and  mountains;    and, 

Vetchw,  are  cultivated  for  cattle ;   othere,  as  ^^^ded  by  any  obstacle,  they  devastate  the 

P^  Beans,  LentiLs  and  various  other  kinds  of  ^^^^    over  which  they  pass.    [Migration.] 

pulse,  form  part  of  th^  food  of  man.     Indigo,  j^^^^^  (Gr.).     The  Duckweed  genus,   a 

Logwood,  and  many  others  are  well-known  ^^^^^  ^^^^jj     ^f     .  „^     consisting  of  small. 


.,    .      .    ^„   ,      .,,                   ,,    r      1  pool-*    They  belong  to  the  P!p>^mc^«,  are  of  very 

interior  is  filled  with  an  agreeable  fsecula  or  ^ng^i^r  structure,  and  weU  worth  examination. 

pulp;  ^^«kzacMYo/tfl and  others  yield  Senna;  £emiilaii    Bartb.      A    clayey  substance 

Glycyrrhiza ^elAqnoncerooU  C^atontaiBihe  ^^^^^  ^^  ^^^  j^j^^^  o^  Stalimene  (Lemnos), 

wild  Locust  Fruit  of  Scripture.    FinaUy,  many  ^^^  ^^^  ^  ^  medicine  in  Turkey.     It  was 

are  valuable  tonics,  and  some  are  poisonous^  formerly  dug  up  once  a  year  with  much  so- 

among  which  IS  the  common  Laburnum  [wbch  i^^nity,  and  stamped  with   an  official  seal. 

see].    The  larger  part  of  this  order  consists  ^^brrI  SioiLLATA.f 

of  plants  called  Papilionaceous    from  a  fan-  temniaoata  of  Bernoulli.  A  curve  of  the 

cied  resemblance  between  their  flowers  and  a  ^^^^^  ^^^^  ^^'      ^^  ^^^  ^^  t^^  A          g^ 

buuerfly.      Such  plants   have  one   large  ex-  its  polar  equation  & 

panded  petal,  and  four  others  much  smaller,  r          i 

which  form  al»  and  carina  in  front  of  the  H—a  cotf  20, 

vexillum ;  but  in  others  the  more  usual  form  of  a  particular  case,  therefore,  of  the  more  general 

corolla  is  observed,  and  there  are  even  some  equation 

which,    like   Ceratonia,   are  apetaloos.      The  ^9 

division  of  the  order  called  Mimosa  is  remark-  r»a  cos  -, 

able  for  having  very  small  flowers  with  long  ,  .  ,                          ,     m      i.                i.     ^ 

BUmens,  and  growing  in  balls  or  spikes.  which  represent  a  famUy  of  curves  of  whicft 

X^brtoaoliite.  A  native  selenide  of  mercury  «ich  individual  has  for  its  inverae,  its  reciprocal^ 

and  lead  (probably  a  mechanical  mixture  of  and  its  pedals  a  curve  of  the  same  family, 

the  two  selenides),  occurring  at  Lehrbach  in  [Pedal.]    The  constant  €  m  these  curves  in - 

the  Harz  dicates  the  constant  ratio  of  the  segments  into 

X^bantlte.   A  compact  variety  ifNatrolite,  which  any  radius  vector  is  divided  by  prouHst- 

found  at  Glenarm  in  Antrim,  by  Captain  Le-  ing  «pon  it.  orthogonally,  the  corrcsponduig 

hunt,  after  whom  it  was  named.  centre  of  curvature     The  equations  of  Uio  In- 

Z.eibiilta's  Tbeorem.  In  the  Differential  verse,  the  reciprocal,  and  the  n'^  pedal  of 

Calculus,  a  theorem  concerning  the  successive  f^^a  cos*? 

differentiation  of  a  product  of  two  functions,  i  * 
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obtained,  respectiyel/y  hj  changing  e  into 
mmt,  -.(l+f),  and  n  +  e.    In  the  case  of  the 

lemniscata  f  s.,  its  first  negative  pedal,  there- 


fore,  has  the  jequation 


fBtf  cos 


"i 


2$ 


or 


Hcos  2B^d*, 

which  is  well  known  to  be  that  of  an  equilateral 
hyperbola ;  so  that  the  lemniacata  is  the  first 
jSoiUiffe  central  pedal  of  the  equilateral  hyper- 
odia.  The  properties  of  the  above  family  of 
cures  have  been  investigated  by  W.  Boberts 
(lionville's  Journal^  vols.  z.  zii.  xv.),  by  Prof, 
fiirst  (Annali  di  Maiemaiici^  1859),  and  by 
sereral  others.  The  entire  arc  S  of  any  such 
curve  being  known,  as  well  as  that  of  its  pedal 
81,  those  of  aU  other  pedals  can  be  found  by 
means  of  the  simple  and  remarkable  relation 

Sn+a      •n-fJ 

from  which  latter  can  be  deduced  the  equally 
interesting  relation 


?°^»-2ira«, 


^n+l 


which  holds  for  all  values  of  n  for  which 
i^ann  +  c  is  positive. 

The  arcs  of  the  lemniscata  can  be  added, 
multiplied,  or  divided  algebraicallv.  On  this 
foj^ect  the  reader  mav  be  referred,  however,  to 
Legendre's  Exercices  ae  Calctd  Inti^al,  t  i.,  and 
to  a  memoir  by  Serret  in  Liouville'scTbunui/,  t  x. 

The  integral 


whidi  expresses  the  length  of  a  lemniscate  arc, 
is  called  a  lemniscate  integral;  its  inverse  r 
considered  as  a  function  of  s  is  called  a  lem- 
fUseate  function.  These  functiuus  play  an  im- 
portant part  in  the  theory  of  numbers ;  they 
bear  the  same  relation  to  the  theory  of  complex 
numbers  as  that  which  circular  functions  have 
to  that  of  ordinary  real  numbers. 

&einoii  (Ind.  leemoo).  The  fruit  of  the 
Citrus  Limonum.     [Citrus.] 

AemonSf  Bssentlal  Oil  of.  A  liquid 
contained  in  the  cells  of  lemon  peeL  It  may 
be  collected  by  pressing  a  quanti^  of  the  peeL 
Its  chief  constituent  is  a  fragrant  hydrocarbon 
isomeric  with  oil  of  turpentine.  When  used  by 
confectioners,  it  forms  a  disagreeable  substitute 
for  the  fresh  peeL 

Xfemonsv  Basential  Salt  of.  The  bin- 
oxalate  of  potassium  is  often  sold  under  this 
name;  it  is  chiefly  used  for  removing  iron- 
moulds  and  ink-stains  from  linen. 

&emnr  (Lat.  lemur,  a  ghost).  This  term 
was  applied  in  the  Linnsean  i^rstem  to  several 
of  the  lower  Qoadrumanous  anmials  of  different 
•trocture  and  habits ;  it  is  now  restricted  to 
those  which  have  the  inferior  incisors  long, 
compressed,  straight,  and  sloping  forwards, 
and  the  lower  canines  approximated,  and  of 
■imilar    form    and   direction,   diffenng  only 
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in  a  slight  increase  at  sise,  whence  they  have 
usually  been  enumerated  as  incisors :  the  upper 
incisors  are  straight,  and  the  intermediate  ones 
are  separated  from  each  other.  The  long 
pointed  canines  of  the  upper  jaw  are  princi- 
pally opposed  to  the  trenchant  anterior  false 
molars  below.  Each  of  the  four  extremities  is 
provided  with  an  opposable  thnmb ;  but  the 
index  digit  of  the  hinder  hand  has  its  nail 
developed  into  a  long,  curved,  sharp-pointed 
claw.  The  use  of  this  claw  is  to  clean  or 
dislodge  vermin  from  the  long  and  thick  woolly 
hair.  The  lemurs  deviate  from  the  typical 
Qnadrumanes,  and  approximate  to  the  ordinary 
quadruped  in  their  elongated  pointed  head  and 
sharp  projecting  muzzle;  the  posterior  limbs 
are  a  little  longer  than  the  anterior ;  the  tail  is 
long,  thick,  and  bushy.  They  are  all  natives 
of  Madagascar  and  of  some  of  the  smaller 
islands  in  its  neighbourhood.  To  judge  from 
the  nature  of  their  covering,  it  might  bo  sup- 
posed that  the  lemurs  were  natives  of  a  cold 
climate;  but  their  fur  has  relation  to  the 
season  of  their  activity.  They  sleep  by  day, 
and  move  about  in  the  night  season,  during 
which  time  the  air  is  often  sufficiently  cold  in 
the  tropical  latitudes.  Their  nutriment  is  a 
mixed  diet  of  fruits,  insects,  and  small  birds ; 
the  latter  they  surprise  while  at  roost. 

]«eiiiiiros  (Lat.).  In  Mythology,  smrits  of 
the  dead  which  in  the  belief  of  the  Komans 
were  able  to  hurt  the  living.  Hence  it  was 
necessary  to  propitiat/e  them;  and  this  was 
done  specially  at  the  Lemuria,  which  recurred 
yearly  in  the  month  of  May. 

Xieiiimidoe.  The  family  of  Quadmmanous 
Mammals  of  which  the  genus  Lemur  is  the 
type.     [Strrpsirhina.] 

]«enrtlieiiiog  Fleoes.  In  Shipbuilding, 
the  portions  of  each  rib,  above  the  top  timbers, 
which  are  laid  on  to  impart  the  necessary 
height  to  the  sides  of  the  vesseL 

Kenltlre  Sieotnarj'.  The  ingredients  of 
this  preparation  are  senna  leaves,  the  pulp  of 
figs,  tamarind,  cassia,  and  prunes,  coriander  seed, 
liquorice  root,  and  refined  sugar.  When  properly 
made  it  is  an  elegant  preparation,  but  (says  Dr. 
Paris)  the  directions  of  the  Pharmacopoeia  are 
rarely  followed ;  the  great  bulk  of  it  sold  in 
London  is  little  else  than  prunes,  figs,  and 
*  jalap.'     {Fharmacologia, ) 

Xions.  In  Optics,  a  thin  piece  of  glass  or 
any  other  transparent  Substance,  bounded  on 
both  sides  by  polished  spherical  surfaces,  or  on 
the  one  side  by  a  spherical  and  on  the  other  by 
a  plane  surfSeuie ;  and  having  this  property,  that 
pturallel  rays  of  light  in  passing  through  it  have 
their  direction  changed,  so  as  to  converge  to  a 
given  point  called  the  principal  focus  of  the 
lens,  or  to  diverge  as  if  they  proceeded  from 
that  point. 

Lenses  receive  different  denominations  ac- 
cording to  their  different  forms.     Thus, 

ABC  D         E  F  G 
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A  douile  convex  lent,  shoim  >t  B,  is  a  wlid   will  he-  th«  focal  dui&adsrequrfcC 
formed  by  two  convex  Bph«rical  ni^wes;  ud  I      ^-  VTiien  the  ttjK  tiiLag  on  <^;eoiiTex  len^ 
it  emtaUy  eimtirx  or  imeqiu^HjieeniKX,  accci^ng^  ^bcae     principel    ^ 
u  Uie  radii  ofits  tiro  BurikcMkce  equal  ot  on' I  ('^'u   ia   F, 

A  plano-eentei  ten,  C,  is  that  of  «biiA  oi 
of  th«  Borfscca  ie  plant,  and  the  other  amoex, 

A  doubU  concave  ton,  D,  is  bounded  b;  tm  ,'  li^ 
toneave  spherical  aaiSa/xa,  which  may  haTe  ~' ~ 
(itbec  the  Bame  or  a  difierent  earratnre. 

A  sbno-a>RcaM  Jcnt,  £,  has  ODD  lurface  ftoi( 
and  the  other  concdir.  j: 

A  menitcui,  F  (so  called  from  ite  nsemblMiH   -'- 
to  a  little  moon.  Or.  fitirlinai),  iaalenaotviii^    C 

e  of  the    ■urfacei    is  cenvex  and  the  Q^n    [> 


m  I  w  liatlenea,  ftnd    7 

fe    iliej-  will  be  reWcted  lo  v  point  (V,  Viidi  la 

I  npiuLT  llio  lena    tb^  the,  pnpi^W    (ppni   P. 

K    The  iwa  i>oinl»  0  iwd  ly  ^  fciflle4' (r^'Myaft 

id  th^  are  related  to  each  wait  in  boiA 

T  that  C  O  is  a  fonrth  prapartioniil  to 

F,  CO  and  C  F._  H'nee,  when  the 

.-,-r.™.    .  i*  gi*'*'')  'he  TOiyngale  tmpa  ff  will 

if  omtinned..   jhe  '  t^  fouad  by  thia  rale  :  Multiply  the  ptindt^ 
BDrface  is  cooaaqtieQtly   '^^'  'I'^'^nce  C  F  by  C  0,  and  £vlds  tlfe  pro- 

- -'■' neare.   ,,  aIucI  bj  thasum  oftfioee  numbera,    ItiBobviona 

that  of  which   ttint  ad  the  distance  of  0  becomes  greater,  Cf 
eon-   upproacbei  to  F,  and  when  O  is  >t  an  inSnite 


radios  of  thi 

smaller  than  the  radius  of  the 
A  eoneaio-conijtx  leni,  Q, 
ooe  of  the  Borfaces  is  concane  and  the  <_ 

«r;  but  in  this  case  the  Boriace*  will  i 

tbaii|;h  continued,  the  radius  of  the  eonesTe 
•ur&ce  being  imaller  than  that  of  the  coutcoc 


O  to  &1I  on  •  double  conTez  lens  of  which 

.  'ind[Hl  fbcoB  IB  F.    In  thiicaM  they  will 

The stzaight line MN which paaseBthlvilghlbe   bi>  ri-frnctHl  to  a  point  O*;  and  the  oonjngate 

-' '       '  fud  OandO'areBOwIatedthatCO'iBaftHirtli 


»  of  ail  the  curved  surfaces,  or  i>  parpen 
dicular  to  both  surfaces  of  the  some  lens,  is 
called  the  axit  of  the  lens  ;  and  it  is  in  Uw  lute 
that  the  focus  of  the  lens  is  situated.         , 

It  was  observed,  at  an  early  period,  that  a 
transparent  body  of  a  apberical  form  hod  the 
propwty  of  collecting  at  the  focus  Oie  parallel '  ^.       i.nn     fn>(i/i"j».n      t. 

rayfof  light  which  fall  on  ite  surface.    But  it    7^?'"":?^?  'l?",^/ ■  ^-  °  "^■*'  ^«^ 
wi  remarked,  at  the  same  time,  chat  the  iUn-         '"  '^""-^  ^^^  ^' /?' °''"?.  ?t '  ^^^^\ 
^  ^  'lit-  pnnopal  focal  distance  C  F  by  CO,   and 

iliviili;  the  product  by  the  difference  between 
C  O  uuil  C  F.  As  the  point  of  di^efgenee  O 
Tft,-A<-i  fmm  the  lens,  the  point  C  approttCJies 
nearer  to  F ;  and  when  0  is  at  an  iutinite  dia- 
tauce  O'  coincides  with  F.  As  0  approaches 
ihe  Icnfl,  0' recedes  from  it;  when  O  is  at  P 
(the  focal  dUlance)  the  refiracted  raji  become 
"  '  ■    ''  and  when  0  is  between 


time,  chat  the  illn- 
minauon  ai  mesa  loa  was  cxtrMnelj  feeble,  in 
eons«[nence  of  the  thickness  oflliegkss  through 
which  Ihs  light  had  to  pass.  This  incouTe- 
nience  is  removed  bj-  taking  only  two  small 
segmenteinetead  of  tbccntirc  sphere;  bywhich 
metiQE,  as  the  refraction  takes  place  only  at  the 
Buriaces,  and  not  in  the  interior  of  the  glass, 
the  very  same  retraction  of  the  rays  is  produced 
'B  when  the  whole  sphcra  is  need;  and  the 


m  wueu  me   wpuiB  Bpncro  IS   nseai  ana  ine  i  i.v  .    i  ^     i    ..  »#  .i.       »      .  i  .< 

thickncBS  of  the  elass  teing  greatly  diminished,   f. ,"'"'  ^l''*  "' "^  H>«  r^racted  raja  diverge 
the  rays  pass  throuBb   it  in    much  STaater      "'.    '.!^'    ."',  ,™.  , 

number.  ...Tth.  inten.it,  ,rf  .1,~  \^M^^.  *■    ^  ^'^  «■««'  ^"-"^  "^  «  <»°«''  !<"»  «  ' 


sity  of  tho  light 
iDcua  Id  mncn  more  considerable.  | 

Therub»<for  finding  the  focal  distances  ofl 
Ibe  different  sorts  of  lansee  are  the  following.  I 
Theydepend  in  some  meseare  on  the  refracting' 
power  of  Ibe  glass.  We  shall  here  suppose  the 
ladeiofrefractioJi  tfi  \w  I'fiOO, 

1.  EajBoflight,  RL.RL,  ffl 


^' 


directions 
parallel .  to  the  axis, 
are  re&acted  lo  the 
F,     which 


the 
Ibiit  of  a  convex-one  whose  Boilhcea 
have  Ilia  same  currsture,  and  the  rules  for 
finding  the  ooqjagate  foci  are  precisely  the  same ; 
Ipiil  till-  nijB,  instead  of  being  collected,  are 
acfttlcnd  by  paisiig  tbrongh  a  coacaTC  lens, 
and  tbc  principal  Ibeaa  is  on  the  ssms  nde  as 
the  p>int  frtmi  «Uok  the  mm  proceed.  Parallel 
rovB  R  L.  R  (^  -R-L,  fidhng  on  the  concave 
'—  '  L  in  IfaA  dtraeUon  of  the  axis,  become 


wUed  the  principel  I 
JbcQS.  Id  a  doublr  and  eqtialtt/  convex  leas  the  ' 
distance  of  F  &om  C,  the  eenlre  of  the  lens,  is  ' 
equal  to  the  radius  of  the  spherical  surface.  If 
the  lensis^ano-nmiiftT,  tlie  fbiad  distance  is 
equal  to  twice  the  radius  of  the  spherical  siu^ 
Sice.  If  the  lens  is  nuequally  convex,  its  focal  u  on 
distance  is  found  by  this  rule:  Multiply  the  they 
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the  axis.  When  the  incident  rays  converge  to 
a  point  0  beyond  F,  the  refracted  rays  diverge 
as  if  they  proceeded  from  a  ooigusate  point  0' 
also  farther  fixmi  the  lens  than  i' ;  and  when 
the  incident  rays  converge  towards  a  point  M, 
between  C  and  F,  the  refracted  rays  will  be 
convergent,  and  meet  in  a  conjugate  point  M' 
on  the  same  side  of  the  lens  with  M.  These 
coi\jngate  foci  are  determined  by  the  rules 
which  have  been  given  for  convex  lenses. 
Lastly,  when  the  incident  rays  diverge  firom  a 
point  (y,  farther  from  the  lens  than  t£e  princi- 
pal focus,  the  refracted  rays  will  be  more  diver- 
gent, and  proceed  as  if  they  emanated  from  a 
point  between  the  principal  focus  and  the  lens. 
The  rule  is,  in  this  case,  also  the  same  as  for 
convex  lenses. 

6,  The  effect  of  a  meniscus  is  the  same  as 
that  of  a  convex  lens  of  the  same  focal  distance : 
and  that  of  a  concavo-convex  lens  the  same  as 
that  of  a  concave  lens  of  the  same  focal  distance. 
The  principal  focal  distance  is  found  by  this 
rule:  Divide  twice  the  product  of  the  two 
radii  by  the  difference  of  the  radii 

In  deducing  the  above  rules  it  has  been  as- 
sumed that  the  focus  into  which  the  rays  are 
refracted  is  a  mathematical  point ;  but  this  is 
not  strictly  true,  unless  the  rays  only  fall  on 
the  lens  very  near  its  centre,  by  reason  of  the 
spherical  aberration.  [Abxbbation.]  For  the 
correction  of  the  chromatic  aberration,  arising 
from  the  unequal  refrangibility  of  the  luminous 
rays,  see  AcHBOXATisif.  [Lioht;  Optics; 
Bbfraotiow.] 

]«eiui-ftliapedy  ]«eiitloiilar,  or  ]«enti- 
form.  In  Botany,  a  term  used  in  describing 
the  general  figure  of  bodies,  to  denote  their 
resembling  a  double  convex  lens. 

&ent«  A  solemn  time  of  fasting  ii\  the 
Christian  church;  so  called  frt)m  the  A-Sax. 
lencten,  Qer.  lenz^  spring.  The  term  of  Lent 
comprises  the  period  of  six  weeks  and  four  days 
firom  Ash-We&esday  to  Kaster ;  but  the  six  in- 
tervening Sundavs  being  omitted,  it  is  reduced 
to  exactly  forty  days ;  the  time  assigned  for  the 
fost  which  preceded  the  temptation  of  Christ 
in  the  wilderness.     [Easthb.] 

&eiita  or  Xiente  (Ital.).  In  Music,  a  direc- 
tion to  the  performer  that  the  music  to  which 
the  word  is  prefixed  is  to  be  performed  slowly. 
[Allbobo.] 

Xientlbiilariaoeee.  A  very  small  natural 
order  of  herbaceous  Exogens,  natives  of  the 
marshes  and  waters  of  all  parts  of  the  world. 
They  are  nearly  allied  to  Scrophttlariacea,  but 
are  distinguished  from  them  by  their  free  cen- 
tral placenta  and  minute  ezalbuminous  embryo; 
and  from  Primulacea  by  their  irregular  fiowers, 
their  stamens,  and  their  ovary,  ^e  beautiful 
PinffutculOf  a  wild  plant  in  marshes,  is  one  of  the 
genera,  and  Uirictuaria  another.  Thej  are  of  no 
known  use. 

ftentioels  or  Xientioiilar  Olands.  In 
Botany,  a  term  invented  by  De  Candolle  to 
denote  certain  minute  speck-like  tubercles  on 
stems.  Notwithstanding  the  importance  as- 
signed them  by  this  great  botanist,  his  lenticels 
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appear  to  be  nothing  more  than  the  pc  ints  of 
roots  attempting  to  spring  from  the  surface  of 
bark. 

]«eiitlffO  (Lat.).  A  freckle  of  the  skin :  so 
named  from  its  resemblance  to  a  lentil  seed. 

Itentn  (Ft,  lentille,  Lat.  lens,  lentis).  The 
seed  of  a  small  Leguminous  plant,  the  Ervum 
Lens  of  botanists.  [ErvuicJ  The  Bevalenta 
and  Ervalenta  of  the  shops  are  prepared  from 
these  seeds. 

]«eiixliiita.  A  hydrous  silicate  of  alumina, 
allied  to  Halloysite.  There  are  two  kinds, 
found  at  St.  Gall  in  the  Eifel  (the  opaline  and 
the  argillaceous),  both  of  which  are  white,  and 
translucent,  and  ftJl  into  small  hard  grains 
when  put  into  water.  Named  after  Lenz,  a 
(German  mineralogist, 

Xieo  (Lat  a  lion).  One  of  the  zodiacal  con- 
stellations, situated  chiefly  on  the  northern 
side  of  the  ecliptic.  The  star  Residue,  called 
also  Cor  Leonis,  belongs  to  this  constellation. 

Xieo  BKlBor.  The  Little  Lion :  a  constella- 
tion of  the  northern  hemisphere,  between  Leo 
and  Ursa  Major.  This  constellation  has  been 
formed  by  the  modems,  and  is  not  given  in 
Ptolemy's  catalogue. 

&eoiili«rdite.  A  hydrated  silicate  of  lime 
and  alumina  found  at  Schemnitz  in  Hungary, 
and  Copper  Falls,  Lake  Superior.  It  is  named 
after  Professor  von  Leonhud. 

Xieonine  Verses.  Latin  verses  according 
to  the  rules  of  ancient  prosody,  but  rhymed. 
The  name  is  said  to  be  derived  from  one  of  the 
popes  Leo,  or,  more  probably,  from  a  monk 
called  Leoninus.  The  end  rhymes  to  the 
middle,  i.  e.  to  the  two  last  syllables  before  the 
caesura,  in  hexameters ;  in  pentameters,  the  two 
divisions  are  rhymed.  The  following  distich 
may  serve  as  an  example : — 

DaQmon  langnebat,  monachas  tnnc  esse  voletMt ; 
Ast  nbi  oonvaluit,  mansit  ut  ante  fait. 

Xieopard  IV^ood.  The  timber  of  Brosimum 
AuUetii^  a  South  American  tree  of  the  order 
Artocarpacea, 

Xieopard's  Bane*  The  common  name  of 
the  genus  Doronicvtm,  but  more  especially 
appli^  to  D.  Pardalianchee. 

Xiepadltes  (Gr.  Xcvdf,  a  limpet).  Goose 
barnacles ;  an  order  of  Cirripeds,  comprehend- 
ing those  which  have  a  long  flexible  contractile 
stem,  fixed  by  its  base  to  some  solid  body,  and 
supporting  at  its  extremity  the  principal  parts 
of  the  animal,  enclosed  by  a  multivalve  shell 
or  coriaceous  case. 

Xiepadoffaster  (Gr.  Acvib,  and  yaar-fip, 
ttomach),  A  genus  of  Discobolous  Malacopte- 
rygian  fishes,  having  the  following  characters : 
pectoral  fins  expanded,  with  stouter  rays  at  their 
lower  edges,  which  curve  slightly  forwards,  and 
unite  with  each  other  beneath  the  throat  by 
means  of  a  transverse  membrane  directed  for- 
wards, constituting  the  boundary  of  an  ad- 
hesive disc,  close  to  which  there  is  a  second, 
formed  by  the  union  of  the  ventrals;  body 
smooth,  and  without  scales;  head  broad  and 
depressed;    snout    salient    and    protractile; 
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bmichin  Blightlj  deft,  and  furnished  with 
four  or  fiye  rays;  dorsal  fin  single,  and 
opposite  to  the  anal,  which  is  near  the  taD. 
Ot  this  genns  we  possess  two  native  species ; 
one  of  which,  called  tiie  Cornish  sncker  (Lepa- 
doff aster  oomulnensis),  was  discovered  by  Dr. 
Borlase  on  the  coast  of  Cornwall;  the  other 
(Lepadogaater  bimaculatus)  has  been  taken  on  I 
different  parts  of  the  South  Weymouth  coast. ' 
Both  species  adhere  by  means  of  their  ventral 
suckers  to  rocks,  stones,  &c.,  whence  the  generic 
name ;  they  feed  principally  on  Crustacea. 

XiepaU*  In  Botany,  a  term  invented  to 
denote  stamens  that  are  sterile;  it  is  very 
rarely  used. 

Xiepldlne.  The  name  of  an  oily  Imsic 
compound  (^C^H^N)  obtained  by  distilling 
quinine  or  cinchonine  with  a  solution  of  potash. 

Z^pidimn  (Gr.  Xcir(Sior,  a  small  scale). 
A  genus  of  Cruci/era  comprising  amongst  its 
species  Z.  sativum,  the  Garden  Cress,  which  is 
extensively  grown  and  mixed  with  young  mus- 
tard to  form  what  is  called  synaH-salading, 

Xiepidoidfl  ( Gr.  Af«-i8o«i8^f,  scaly),  A  family 
of  extinct  fossil  fishes  belonging  to  the  oolitic 
formation,  remarkable  for  their  large  rhomboidal 
bony  scales.  Figures  of  these  scales  are  given  in 
Br.  'BxxcYl'BkTiiS^B.Bridgewater  Treatise. 

Ziepidokroklta  (Gr.  Xm';,  a  scale,  and 
Kp6K0Sf  saffron),  A  variety  of  Brown  Iron-ore, 
occurring  at  Spring  Mills,  in  Pennsylvania. 

Ziepidolite  (Gr.  Acirfy,  and  \lBos,  a  stone). 
Lithia-mica.  A  mineral  of  a  granular  and 
foliated  texture,  of  a  peach-blossom  colour. 
It  is  a  silicate  of  lithia,  alumina,  and  iron, 
together  with  fluoride  of  potassium.  The 
Lepidolite  from  Moravia  and  North  America 
contains  the  newly  discovered  metals  Caesium 
and  Rubidium. 

Xiepidoinelane  (Gr.  \cir{f,  and  /xcAor, 
black).  A  variety  of  Mica  occurring  in  the 
granite  of  Three  Rock  Mountains  in  Dublin 
county,  and  in  Sweden. 

Z^pidoptara  (Gr.  Acvis,  and  irrtp6y,  a 
feather).  The  third  order  of  insects  in  the 
system  of  linnseus,  and  the  tenth  in  that  of 
Latreille,  who  has  given  the  following  concise 
and  comprehensive  description  of  the  characters 
common  to  the  insects  of  this  most  interesting, 
useful,  and  beautiful  group. 

The  wings  are  four,  covered  on  both  sides 
with  minute  generally  coloured  scales,  resem- 
bling farinaceous  dust,  which  are  removed  by 
merely  coming  in  contact  with  the  finger.  The 
oral  apparatus  consists  pnndpally  of  a  proboscis, 
to  which  the  name  an  ilia  has  been  given,  and 
which  is  rolled  spirally  between  two  palpi,  co- 
vered with  scales  or  hairs.  This  forms  the 
most  important  part  of  the  mouth,  and  is 
the  instrument  with  which  these  insects  extract 
the  nectar  from  flowers,  their  only  aliment.  It 
is  composed  of  two  tubular  threads,  represent- 
ing the  maxills,  each  bearing  near  its  external 
base  a  very  small  superior  palp,  in  the  form 
of  a  tnbercle.  The  apparent  (inferior)  palpi, 
which  form  a  sort  of  sheath  to  the  probosos, 
replace  the  labial  palpi  of  the  mandibulated 
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insects :  they  are  cylindrical  or  conical,  usually 
turned  up,  composed  of  three  joints,  and  in- 
serted in  a  fixed  labium,  which  completes  that 
portion  of  the  buccal  cavity  infenor  to  the 
proboscis.  Two  little  and  scarcely  distinct, 
corneous,  and  more  or  less  ciliated  pieces, 
situated,  one  on  each  side,  on  the  anterior  and 
superior  margin  of  the  front  of  the  head,  near 
the  eyes,  seem  to  be  vestiges  of  mandibles. 
Finally,  we  observe,  and  under  an  equally 
small  proportion,  the  labrum  or  upper  lip. 

The  antennse  vary,  and  are  always  multi- 
articulated.  Two  ocelli  are  observable  in 
several  species,  but  concealed  between  the 
scales.  The  three  segments  of  which  the 
thorax  is  usually  composed  are  united  in  one 
single  body;  the  first  is  very  short,  and  the 
two  others  are  blended  together.  The  scu- 
tellum  is  triangular,  but  the  apex  is  directed 
towards  the  head.  The  wings  are  simply 
veined,  and  vary  in  size,  figure,  and  position ; 
in  several  the  inferior  ones  are  plaited  longi- 
tudinally near  the  inner  margin.  At  the  base 
of  each  of  the  superior  winss  is  a  kind  o\ 
epaulette,  prolonged  posterionv,  which  corre- 
sponds to  the  piece  called  tegiua  in  the  Hyme- 
noptera.  The  abdomen,  composed  of  horn  sis 
to  seven  annuli,  is  attached'to  the  thorax  by  a 
very  small  portion  of  its  diameter,  and  presents 
neither  sting  nor  ovipositor.  In  several  females, 
however,  as  in  Cossus,  the  last  rings  become 
narrowed  and  extended,  to  form  an  oviduct 
resembling  a  pointed  and  retractile  tail.  The 
tarsi  always  have  five  joints.  There  are  never 
more  than  two  kinds  of  individuals,  males  and 
females. 

The  females  usually  deposit  their  ova,  fre- 
quently very  numerous,  on  the  vegetable  sur- 
faces which  are  to  nourish  their  larvse,  and 
soon  after  perish.     [Buttbrfly.] 

The  larvae  of  Lepidopterous  insects  are  well 
known  by  the  name  of  caterpillars.  They  have 
six  squamous  or  hooked  feet,  which  correspond 
to  the  legs  of  the  perfect  insect,  and  from  four 
to  ten  additional  membranous  ones,  or  propedes ; 
the  two  last  of  which  are  situated  at  the  poste- 
rior extremity  of  the  body.  Those  caterpillars 
which  have  but  ten  or  twelve  in  all  have  been 
called,  from  their  mode  of  progression,  geo^ 
metra.  Several  of  these  geometers,  when  at 
rest,  remain  fixed  to  the  branches  of  plants  by 
the  hind  feet  alone,  whence  in  the  form,  colour, 
and  directions  of  their  body,  they  resemble  a 
twi^.  They  can  support  themselves  in  this 
position  for  a  long  time  without  exhibiting  the 
slightest  symptom  of  life.  So  fatiguing  an  at- 
titude must  require  prodigious  muscular  force; 
and,  in  fact,  Lyonnet  counted  4,041  muscles  in 
the  caterpillar  of  the  Cossus  ligniperda,  or 
willow-caterpillar. 

The  body  of  these  larvss  is  generally  elon- 
gated, almost  cylindrical,  soft»  variously  co- 
loured ;  sometimes  naked,  and  sometimes  co- 
vered with  hairs,  tubercles,  and  spines.  It  is 
composed  of  twelve  segments  or  annuli,  exclu- 
sive of  the  head,  with  nine  stigmata  on  each 
side.    Their  head  is  invested  with  a  corneous 


LEPIDOPUS 

or  squamoiu  dermis,  and  presents  on  each  side 
six  shining  granules,  which  appear  to  be  ocelli ; 
and  it  is  famished  with  two  very  short  and 
conical  antennae,  and  a  mouth  composed  of 
strong  mandibles,  two  mazillas,  a  labrum,  and 
four  small  palpi.  The  silk  which  thej  spin  is 
elaborated  in  two  long  and  tortuous  internal 
yessels,  of  which  the  attenuated  superior  ex- 
tremities terminate  in  the  lip.  A  tubular  and 
conical  mamilla  forms  the  spinnaret  through 
which  the  threads  are  spun. 

Most  caterpillars  feed  on  the  leaves  of  plants ; 
some  gnaw  their  flowers,  roots,  buds,  and  seeds ; 
others  attack  the  ligneous  or  hardest  part  of 
trees,  softening  it  by  means  of  a  fluid  which 
they  diseorge.  Certain  species  attack  our  wool- 
lens and  fhrs,  thereby  doing  us  much  injuiy ; 
even  our  leather,  bacon,  wax,  and  lard,  are  not 
spared  by  them.  Several  confine  themselves  ex- 
dnsively  to  a  single  article  of  diet ;  others  are 
less  dehcate,  and  devour  all  sorts  of  organised 
matters. 

Some  of  them  form  societies,  and  frequently 
live  under  a  silken  t^nt,  spun  by  them  in 
common,  which  even  shelters  them  in  winter. 
Several  construct  sheaths  for  themselves,  either 
fixed  or  portable ;  others  make  their  abode  in 
the  parenchyma  of  leaves,  where  they  form 

Slleries.  The  greater  number  are  diurnal; 
e  others  never  is^ue  forth  but  at  night.  The 
severity  of  winter,  so  fatal  to  almost  all  insects, 
does  not  affect  certain  PhalancSf  which  only 
appear  in  that  season. 

Caterpillars  usually  change  their  skin  four 
times  previously  to  passing  into  the  state  of 
a  nymph  or  chrysalis.  Most  of  them  spin  a 
cocoon  in  which  they  enclose  themselves.  A 
fiwquently  reddish  liquor,  which  Lepidopterous 
insects  eject  at  the  moment  of  their  metamor- 
phosis, softens  or  weakens  the  extremity  of  the 
oocoon,  and  facilitates  their  exit ;  one  of  these 
extremities,  also,  is  generally  thinner  than  the 
other,  or  presents  a  favourable  issue  by  the 
peculiar  disposition  of  the  fibres.  Other  cater- 
pillars are  contented  with  connecting  leaves, 
particles  of  earth,  or  of  the  substances  on  which 
they  have  lived,  and  thus  forming  a  rude  cocoon. 
The  nymphs  of  the  diurnal  Lepidoptera  reflect 
a  metaUic  lustre,  and  are  ornamented  with 
golden  spots,  whence  the  term  chrysalis  applied 
to  them;  they  are  naked,  and  fixed  by  the 
posterior  extremity  of  the  body.  The  nymphs 
of  all  the  Lepidoptera  are  swathed  or  resemole 
mummies.  Those  of  several  insects  of  this 
order,  particularly  of  the  IHumay  undergo  their 
metamorphosis  in  a  few  days;  they  even  fre- 
quently produce  two  generations  in  the  course 
of  the  year.  The  caterpillars  or  chrysolides  of 
others,  however,  remain  during  the  winter  in 
one  of  these  states,  and  undeigo  their  final 
transformation  in  the  ensuing  spring.  The 
Lepidoptera  issue  flrom  their  nymphal  envelope 
through  a  slit^  which  is  effected  in  the  back  of 
the  thorax. 

&epldopus  (Or.  Xcir(s,  and  voGf,  a  foot). 
A  genus  <^  Tssnioid  fishes,  characterised  by 
the  reduction  of  the  ventral  fins  to  the  condition 
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of  small  scaly  plates.  The  thin  and  elon- 
gated body  is  without  scales :  it  is  furnished 
with  a  dorsal  fin,  which  extends  its  whole 
length,  and  a  narrow  anal  fin  ;  it  terminates  in 
a  well-formed  caudaL  The  branchiostegal  rays 
are  eight  in  number ;  the  head  is  pointed,  with 
a  single  row  of  laniaiy  teeth  in  each  jaw,  the 
largest  above,  and  others,  very  small,  on  the 
palatine  and  phar3mgeal  bones.  Of  this  genus 
one  native  species  is  known,  called  the 
Scabbard-fish  (Lepidopua  argyreus).  It  is 
very  rare :  only  four  examples  are  recorded  by 
Mr.  Yarrell,  which  were  taken  on  the  southern 
shores. 

Xiepidosteus  (Acir(s,  and  iarioif,  bone). 
The  bony  pike  of  the  fresh  waters  of  North 
America.  It  is  analogous  to  the  Ganoid 
scaled  fishes  which  existed  in  great  numbers 
during  the  Palseozoio  period.  Its  scales  are 
hard,  bony,  rhombic,  and  arranged  in  oblique 
rows,  descending  backwards  irom.  the  doiml 
towards  the  vented  side. 

Xiepidote*  In  Botany,  scurfy,  or  covered 
with  membranous  scales. 

Ziepidotas  (Or.  Acirfs).  In  Palaeontology, 
the  name  of  a  fossil  fish,  distinguished  by  its 
large  thick  rhomboidal  enamelled  scales,  and 
its  hemispherical  or  obtusely  conical  teeth: 
its  remains  are  widely  diffused  through  the 
Wealden  formation. 

Ziepis  (Gr.  a  scale).  In  Botany,  a  scale  ot 
scurf,  consisting  of  a  thin  transparent  membrano 
attached  by  its  middle,  and  having  a  lacerated 
irr^ular  margin,  owing  to  the  imperfect  union, 
towards  its  circumference,  of  the  cellular  tissue 
of  which  it  is  composed.  Hence  the  adjective 
lepidotc. 

]tepisina  (Gr.  a  scale  or  htcsk),  A  Lin- 
naean  genus  of  Apterous  insects,  forming  the 
first  family  of  Thysanurous  insects  in  the 
system  of  Latreille.  The  body  of  those  apte- 
lans  is  elongated,  and  covered  with  smaU 
scales,  frequently  silvery  and  brilliant ;  from 
which  circumstance  the  most  common  species 
has  been  compared  to  a  little  fish.  The 
antennae  are  setaceous,  and  usually  very  long. 
The  feet  are  short,  and  frequently  have  very 
large  and  strongly  compressed  coxae,  resem- 
bling scales.  These  insects  run  with  great 
velocity:  some  of  them,  by  means  of  their 
caudal  appendage,  are  enabled  to  leap.  Several 
species  conceal  themselves  in  the  cracks  of  the 
framework  of  windows,  in  wardrobes,  imder 
damp  boards,  &c. ;  others  hide  beneath  stones. 

LnpiSMA.  In  Botany,  a  term  sometimes 
applied  to  the  cup-shaped  disc  of  Paonia  and 
Aeoniium ;  but  seldom  employed. 

]«eplraiIdaB.  The  family  of  Thysanurous 
insects  of  which  the  genus  Lepisma  is  the 
type.  It  includes  the  genera  Lepisma  proper 
and  Machiles, 

&epolita  (Gr.  Xrwisy  a  scale,  and  \iBos, 
stone),    A  variety  of  Anorthite  from  Sweden. 

XieporldQB.  The  hare  tribe,  or  the  fiimily  of 
Rodents  of  which  the  genus  Leptts  is  the  type. 

Ziepnwy  (Gr.  \4wpa).  This  disease,  if  we 
are  to  understand  the  term  as  expressing  the 
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Icproey  of  Scriptnre  and  of  the  old  writers, 
may  be  described  as  a  species  of  elephantiasis. 
It  is  a  constitatioual  affection  {Elephantiaais 
aracorum),  and  in  all  probability  is  hereditary, 
but  not  contagious.  It  begins  generally  in  the 
tnbercular  form,  the  parts  affected  often  be- 
coming Toid  of  sensation.  The  features  be- 
come distorted  by  deep  thickening  of  the  cellu- 
lar tissue;  while  the  skin  gets  corrugated, 
thickened,  and  deeply  furrowea.  Internal  and 
deeper  parts  next  become  affected,  and  even 
the  bones  partake  in  the  disease.  These  changes 
sometimes  proceed  rather  rapidly,  but  in  most 
cases  many  years  of  life  are  allowed,  the  disease 
making  but  yeiy  slow  progress,  or  even  for  a 
time  remaining  stationary.  The  cause  of  the 
leprosy  is  at  present  unknown;  some  attributing 
it  to  the  ingestion  of  diseased  or  putrid  fish, 
while  others  speak  of  bad  Tentilation  and  dirt 
as  having  much  to  do  with  its  causation.  The 
disease  still  exists  in  the  East  and  West  Indies, 
in  the  Levant,  and  in  Sweden  and  Norway,  but 
it  rarely  occurs  in  England  except  in  a  very 
mitigated  form.  Nothing  is  known  to  cure 
this  horrible  malady,  or  even  to  afford  relief 
by  stopping  its  progress. 

Ikeptospermam  (Gr.  Aeirrt^fp/iof,  loitk 
thin  seed),  A  genus  of  Myrtacea  which  yields 
the  Tea-tree  of  Tasmania  and  Australia.  The 
species  is  L.  lanigcrum. 

Xieptora  (Gr.  \9irr6s^  slender ;  ohp^  a  tail), 
A  Linnsan  genus  of  Longicorn  beetles,  now  the 
type  of  an  extensive  family  {Lepturida),  in 
which  the  eyes  are  rounded  and  entire,  or,  if 
shghtly  emarginate,  with  the  antennae  inserted 
before  the  fmargination.  The  head  is  always 
inclined  posteriorly  behind  the  eyes,  or  is 
abruptly  contract^ed  at  its  junction  with  the 
thorax,  in  the  manner  of  a  neck :  the  thorax  is 
conical  or  trapezoidal,  narrowed  anteriorly ; 
the  elytra  become  gradually  narrower.  The 
term  Leptura  is  now  restricted  to  those  Lopturi- 
dans  in  which  the  head  is  abruptly  narrowed 
immediately  behind  the  eyes;  the  antennae 
inserted  near  the  anterior  extremity  of  the 
internal  emai^nation  of  the  eyes,  the  two 
eminences  from  which  they  rise  being  almost 
confounded  in  one  plane.  The  thorax  is  almost 
always  smooth,  or  without  laiteral  tubercles. 

Xieinmuidra*  A  genus  of  Artocarpacem  now 
frequently  referred  to  Antiaris.  [Antiabis.] 
L.  saocidora  is  the  Sack-tree  of  the  West 
Indies.  The  tough  fibrous  bark  is  ingeniously 
constructed  into  sacks  in  the  following  manner. 
A  tree  of  proper  diameter  is  chosen^  and  cut 
into  junks  of  the  length  which  is  required  for 
the  sacks ;  these  junks  are  soaked  for  a  short 
time,  and  then  beaten  with  clubs,  until  the 
outer  bark  is  removed  and  the  inner  loosened, 
when  it  is  turned  inside  out,  and  either  sewn 
up* at  bottom  or  a  piece  of  wood  left  attached. 

Z^pus  (Latw  a  hare).  A  genus  of  Rodents 
peculiarly  distinguished  by  having  their  supe- 
rior incisors  double ;  L  e.  each  of  them  has  a 
smaller  one  behind  it.  The  molar  teeth  are 
also  more  numerous  than  in  most  other  Bodentia, 
there  being  six  on  each  side  of  the  upper  jaw, 
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and  five  on  each  side  of  the  lower  jaw :  the 
ears  are  very  long,  the  tail  short  and  turned  up. 
The  species  of  this  genus  are  called  hares  and 
rabbits.  The  eyes  are  large  and  prominent, 
and,  with  the  well-developed  ears,  serve  to 
announce  to  these  timid  and  defenceless  animalw 
remote  objects  and  sounds  of  peril:  thestrensth 
and  proportions  of  the  limbs,  of  which  the  hind 
pair  18  much  longer  than  the  fore,  enable  them 
to  escape  by  rapid  flight.  The  smaller  species^ 
as  the  rabbity  add  to  their  means  of  safety  by 
burrowing  in  the  soiL  Among  the  anatomical 
characters  of  the  genus  Lepus  may  be  reckoned 
the  rudimental  condition  of  the  clavicles,  and 
the  reticulate  bony  structure  of  the  infra-orbital 
spaces. 

Lbpus.  The  Hare.  In  Astronomy,  one  of 
the  forty-eight  ancient  constellations  of  Ptolemy, 
situated  in  the  southern  hemisphere. 

XiemsBa  (Lat  Lemseus,  an  epithet  for  a 
snake,  from  the  dragon  of  Lema).  A  Ian- 
nsean  genus  of  low-organised  crustaceous  ani- 
mals, all  of  which  are  external  parasites  of 
fishes,  and  constitute  the  class  Epizoa  of 
modern  systems. 

ZienMelfonnes.  The  name  of  a  family 
of  Siphonostomous  Crustaceans,  comprehending 
those  with  a  long  vermiform  body. 

]«eaBons  (Fr.  le^on,  Lat  lectio).  Certain 
portions  of  the  Scriptures  read  in  most  Chris- 
tian churches  during  divine  service.  The  per- 
formance of  this  duty  in  the  ancient  church 
devolved  on  the  catechumen.  In  the  English 
church,  the  greater  part  of  the  Old  Testament 
is  read  once  through  in  daily  lessons ;  and  the 
New  Testament^  with  the  exception  of  Bevela- 
tions,  thrice  in  the  year. 

In  the  Presbyterian  church  the  word  lesson, 
in  this  sense,  is  unknown ;  the  selection  of  the 
passage  to  be  read  being  left  to  the  choice  of 
the  officiating  clergyman. 

Ziestiis  (Gr.  Ktiarpls,  a  plunderer,  strictly 
applied  to  a  pirate  ship).  A  subgenus  of  Gulls, 
separated  from  the  Larus  proper  on  account  of 
their  large  membranous  nostnls  opening  nearer 
the  point  and  edge  of  the  beak,  and  their  tail 
being  pointed.  They  pursue  the  small  gulls 
with  singular  pertinacity  and  boldness  to  rob 
them  of  their  food ;  hence  their  name. 

fcetharyy  (Gr.  Kifiapyla).  A  heavy  im- 
natural  slumber,  sometimes  bordering  upon  apo- 
plexy, from  which  persons  are  not  easily  roused. 
It  sometimes  arises  from  a  plethoric  state  of 
habit,  in  which  case  it  requires  depletion ;  bat 
it  often  also  is  a  symptom  of  over-fatigue  of 
mind,  and  then  nervine  stimulants  are  indicated. 

Zietbe  (Gt.).  In  Greek  Mythology,  the 
Biver  of  Oblivion :  one  of  the  streams  of  the 
infernal  regions.  Its  waters  possessed  the 
quality  of  causing  those  who  drank  them  to 
forget  the  whole  of  their  former  existence. 
(Viigil's  JEneid  vi.)  The  word  recurs  in  the 
names  Leto,  Latona,  Lethum,  &c.    [Afollo.] 

letter  (Fr.  lettre,  Lat.  litera).  A  charac- 
ter used  to  express  one  of  the  simple  sounds 
of  the  voice.  Juettera  properly  combined  form 
the  visible  signs  of  those  sounds  by  which  we 


LETTER 

eommnnicate  our  ideas.    For  some   remarks 
on  the  origin  of  letters,  see  Aupuabbt. 

Letters  are  distinguished  by  grammarians 
into  Towels  and  consonants  (which  latter  are 
again  subdivided  into  mutes  and  liquids)  and 
diphthongs,  according  to  the  organ  employed  in 
their  pronunciation. 

Letter.  In  Printing,  the  usual  term  for 
an  aggregate  quantity  of  types  in  a  printin^r 
office;  as  when  a  work  is  put  in  hand,  and 
there  happens  to  be  a  great  quantity  of  type  of 
the  proper  sort,  unemployed,  it  is  usual  to  say 
*  there  is  plenty  of  letter ;  *  and,  on  the  con- 
trary, *  there  is  a  scarcity  of  letter.* 

Xetter  of  Attorney.  [Poweb  of  At- 
torney.] 

3Letter  of  Credit.  A  letter  written  by 
one  merchant,  correspondent^  or  banker  to 
another,  requesting  him  to  credit  the  bearer 
with  a  certain  sum  of  money.  The  bearer 
should  be  described  with  as  many  particulars 
as  possible,  lest  the  lett^  fall  improperly  into 
other  hands.  Under  the  name  of  circular  notes^ 
letters  of  credit  are  a  very  convenient  form  for 
carrying  such  money  as  is  necessary  for  de- 
fraying the  expenses  of  travelling,  and  for  avoid- 
ing the  risk  and  encumbrance  of  taking  specie. 
These  notes  are  negotiable  at  the  current  rate 
of  exchange  with  the  principal  continental 
bankers. 

XiOtter  of  ILIoeme.  An  instrument  by 
which  creditors  allow  to  a  party  who  has  failed 
in  his  trade  time  for  payment  of  debts  and 
management  of  affairs. 

Xtotters  of  Marqne.    [Marque.] 

abetters  Patent  or  Xtotters  OTort.  In 
Law,  letters  of  the  king,  open,  but  sealed  at 
the  foot  with  the  great  seal  of  England,  confer- 
ring some  privilege  whereby  a  party  is  enabled 
to  do  or  enjoy  that  which  otherwise  he  could 
not  Such  are  letters  patent  to  make  denizens, 
to  protect  inventions,  &c     [Patent.] 

XiOttlo.  The  name  for  that  branch  of  the 
Aryan  family  of  languages  which  includes  the 
old  Prussian  and  the  living  dialects  of  Lithua- 
nia, Kurlund,  and  Livonia.  [Lakouaoe.] 
.  Xiettsomlte.  A  hydrated  sulphate  of  cop- 
per and  alumina  occurring  in  velvety  fibres  of 
a  smalt-bine  colour  at  Moldawa  in  the  Bannat. 
It  is  a  rare  mineral,  named  after  Mr.  W.  G. 
Lettsom. 

Ziettace  (Lat.  lactuca).  The  garden  Lettuce 
is  the  produce  of  Lactuca  sativa.  Lettuces 
have  been  arranged  in  two  divisions  or  groups, 
namely,  Cabbage  Lettuces^  comprising  all  those 
which  have  round  leaves,  and  form  a  compact 
depressed  head  resembling  a  cabbage ;  and  Cos 
Lettuces,  those  having  firm  and  crisp  upright 
oblong  leaves,  folded  over  one  another.  The 
latter  are  preferred  for  salads ;  while  the  cabbage 
kinds  are  preferred  for  soups.  Although  con- 
taining very  little  nourishment,  lettuces  rank 
with  the  greatest  fftvourites  to  be  found  amongst 
salad  herbs. 

Ibenolitenberglte.  A  variety  of  Chlorite 
occurring  in  six-sided  pyramids  at  Slatoust 
in  the  Ural. 
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Xeneio  Aeld.  A  product  of  the  oxidation 
of  Leucine, 

Sbenolne  (Or.  XwhSs,  whUe)^  CfHisOjN.  A 
product  of  the  decomposition  of  casein. 

Sbenoite  (Gr.  \9vk6%).  A  crystallised  silicate 
of  alumina  and  potash,  of  a  grey  or  white 
colour,  generally  opaque,  and  resembling  the 
Garnet  in  form.  It  usually  occurs  in  lava, 
especially  in  that  of  Vesuvius;  hence  it 
is  also  termed  Vesuvian  and  volcanic  garnet. 
This  minernl  is  remarkable  as  the  one  in  which 
Klaproth  first  discovered  that  potash  was  a 
constituent  of  the  mineral  kingdom,  and  not 
exclusively  belonging  to  vegetables. 

]benoooyolite  {/St.  Xctwos ;  kIkKos,  a  circle ; 
and  \i9os,  stone),  A  synonym  for  Apophyllite. 
[Apophyixitb.] 

Aenoollne  (Gr.  \9vk6s).  One  of  the  organic 
bases  of  coal  tar. 

Xenooma  (Gr.  X^^Kwyia).  A  white  opacity 
of  the  cornea  of  the  eye,  arising  from  inflamma- 
tion.    [Glaucoma.] 

Xenoopliane  (Gr.  Acuiro^av^f,  appearing 
white).  A  silicate  of  glucina  and  lime  with 
fluoride  of  sodium,  found  in  the  svenite  of 
Norway,  on  a  small  rocky  islet  near  the  mouth 
of  the  Langesund  fiord. 

Xeuooplileginatlo  (Gr.  A(v«r^s,  and  ^Xc- 
yfjLaTuc6s,  from  ^Ary^a,  phlegm).  A  pallid  flabby 
state  of  body. 

Xentrlte.  An  indurated  sandy  marl  (which 
becomes  phosphorescent  by  friction),  from  the 
Leutra,  near  Jena. 

XiOTant  (Ital.  levante,  rising).  In  Geogra- 
phy, a  term  applied  in  a  general  sense  to  anj^ 
country  situated  to  the  eastward  of  us,  or  in  the 
eastern  part  of  any  continent  or  country;  but, 
in  a  more  contracted  signification,  it  is  given  to 
that  part  of  the  Mediterranean  Sea  which  is 
bounded  by  Asia  Minor  on  the  north,  Syria 
and  Palestine  on  the  east,  Egypt  and  Barca  on 
the  south,  and  by  the  island  of  Candia  and 
the  rest  of  the  Mediteiranean  on  the  west. 

Xtovant  Wat.  One  of  the  commercial  names 
of  the  berries  of  Anamirta  Cocculus, 

XieTarl  Facias  (Lat  cause  to  be  raised).  In 
Law,  a  writ  of  execution  directed  to  the  sherifi^ 
whereby  he  is  commanded  to  levy  a  sum  oi 
money  upon  the  lands  and  tenements,  goods  and 
chattels,  of  a  man  who  has  forfeited  his  recog- 
nisances. It  is  superseded  in  practice  by  the 
writ  of  elegit,  except  in  cases  of  outlawry. 

Xierator  Mosoles.  In  Anatomy,  thoss 
muscles  which  lift  the  part  to  which  they  are 
attached. 

J^wke  (Fr.  from  lever,  Lat.  levare,  to  raise). 
The  term  used  in  court  language  for  the  cere- 
monial visits  which  distinguished  personages 
receive  in  the  morning ;  or,  as  the  word  im- 
plies, at  their  rising.  It  is  chiefiy  applied 
in  this  country  to  the  stated  public  occasions 
on  which  her  majesty  receives  visits  from  such 
of  her  subjects  as  are  entitled  by  rank  or  for- 
tune to  the  honour.  The  difference  between  a 
levie  and  a  drawing-room  consists  in  this  that 
while  at  the  former  gentlemen  alone  appear 
(with  the  exception  of  the  chief  ladies  of  the 
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^urt),  both  ladies  and  gentlemen  are  admitted 
to  the  latter. 

Lsris.  A  bank  raised  by  the  side  of  a  river 
to  confine  the  waters  in  case  of  inundation  from 
the  effects  of  a  sndden  freshet  or  thaw.  The 
banks  of  the  Po,  the  Loire,  the  Rhine,  and  those 
d  the  Mifisissippi  are  defended  in  this  manner, 
which  has  sometimes  a  tendency  to  raise  th') 
bed  of  the  river  above  the  level  of  the  sur- 
rounding country. 

&ev6e  en  Masse  (Fr.  literally  a  universal 
rising).  A  Military  expression  for  the  rising 
of  a  whole  people  to  defend  their  country  from 
invasion.  In  Germany  it  is  styled  lanasturm^ 
in  contradistinction  to  the  Laxdwehb  or  MiiJ- 
TU.  [which  see] ;  and  there,  as  in  Spain  and  the 
Tyrol,  its  efforts  have  often  proved  instru- 
mental in  rescuing  the  country  from  foreign 
invasion* 

Xtewel  (Ital.  ]ivella=Lat.  libella— 4im.  of 
libra — aplummct :  the  old  French  livel,  liveau, 
has  been  changed  into  nivel,  niveau).  An 
instrument  which  shows  the  direction  of  a 
straight  line  parallel  to  the  plane  of  the  horizon. 

The  pkne  of  the  sensible  horizon  is  indicated 
in  two  ways :  by  the  direction  of  the  plummet 
or  plumb-Une,  to  which  it  is  perpendicular ;  and 
by  the  hurface  of  a  fluid  at  rest.  Accordingly, 
levels  arc  formed  either  by  menus  of  the  plumb- 
line,  or  by  the  agency  of  a  fluid  applied  in  some 
particular  manner.  They  all  depend  upon  the 
same  principle,  namely  the  action  of  terrestrial 
gravity. 

Levels  in  which  the  plumb-line  forms  the 
essential  part  are  those  most  usually  employed 
for  the  common  purposes  required  by  bricklayers, 
masons,  carpenters,  &c  They  are  constructed 
under  many  different  forms;  but  the  general 
principle  is  as  follows:  A  fr^me  or  board  is 
prepared,  having  one  edge  perfectly  straight, 
and  a  straight  line  is  drawn  on  the  frame  at 
right  angles  to  the  straight  edge.  To  some 
poiut  of  this  straight  line  a  thread  canying  a 
plummet  is  attached ;  consequently,  when  the 
frame  is  placed  in  such  a  position  that  the  thread 
of  the  plummet,  hanging  freely,  coincides  with 
the  straight  line,  the  straight  edge  of  the  frame, 
whicli  is  perpendicular  to  it,  must  be  horizontal. 
[Plummet.] 

Spirit  Level. — By  far  the  most  convenient  and 
also  the  most  accurate  level  is  the  spirit  level, 
represented  in  the  annexed  figure ;  *  which  is 
nothing  more  than  a  glass  tube  nearly  filled 

I V       with  a  liquid  (spirit  of 

i  j^^^^^^^^^^^^^Jlljl  wine  being  now  gene* 
^^^^^^^^^^^^  rally  used,  on  account  of 
its  mobility  and  not  being  liable  to  freeze),  the 
bubble  in  which,  when  the  tube  is  placed  hori- 
zontally, would  rest  indifferently  in  any  part  if 
the  tube  could  be  made  mathematically  straight ; 
but  that  being  impossible  to  execute,  and  eveiy 
tube  having  some  slight  curvature,  if  the  convex 
side  be  placed  upwards  the  bubble  will  occupy 
the  higher  part,  as  in  the  figure  (where  the 
curvature  is  purposely  exaggerated).  Suppose 
such  a  tube  as  A  B  firmly  fastened  on  a  straight 
bar  C  D,  and  marked  at  a  b,  two  points  distant 
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by  the  length  of  the  bubble ;  then,  if  the  instru- 
ment be  so  placed  that  the  bubble  shall  occupy 
this  interval,  it  is  clear  that  C  J)  can  have  no 
other  than  one  definite  inclination  to  the  hori- 
zon ;  because,  were  it  ever  so  little  moved  one 
way  or  other,  the  bubble  would  shift  its  phice, 
and  run  towards  the  elevated  side.  Suppose 
now  that  we  wotdd  ascertain  whether  any  eiven 
line  P  Q  be  horizontal ;  let  the  base  of  the  level 
C  D  be  set  upon  it,  and  note  the  points  a  b,  be- 
tween which  the  bubble  is  exactly  contained ; 
then  turn  the  level  end  for  end,  so  that  C  shall 
rest  on  Q,  and  D  on  P :  if 
then  the  bubble  continue 
to  occupy  the  same  place 
between  a  and  b,  it  is  evi- 
dent that  P  Q  can  be  no  otherwise  than  horizon- 
tal ;  if  not,  the  side  towards  which  the  bubble 
runs  is  highest,  and  must  be  lowered.  Astro- 
nomical levels  ore  furnished  with  a  divided 
scale,  by  which  the  pbices  of  the  ends  of  the 
bubble  can  be  nicely  marked.'  (Herschel's 
Astronomy f  p.  92.) 

With  proper  care  they  can  be  executed,  it  is 
said,  with  such  delicacy  as  to  indicate  a  single 
second  of  angular  deviation  from  exact  horizon- 
tality. 

Xtevellera.    In  English  History,   a  party 
which  arose  in  the  army  of  the  Long  Parlia- 
ment, about  the  time  when  it  overawed  that 
assembly,  and  transferred  the  king  to  Hampton 
Court,  in  1647.    The  levellers  professed,  what 
their  name  implied,  a  determination  to  level  all 
ranks,  and  establish  an  equality  in  titles  fmd 
estates  throughout  the  kingdom.  Several  of  the 
officers  belonging  to  this  party  were  cashiered 
in  1649;  and,  on  Cromwell's  fieparture  for  Ire- 
land in  the  end  of   that  year,   they  raised 
mutinies  in  various  quarters  occupied  by  the 
army,  and  were  put  down  by  Fairfax  with 
some  bloodshed.    John  Lilbume,  one  of  the* 
chiefs  of  the  faction— of  whom  it  was  said  that. 
*  if  none  but  he  were  left  alive  in  the  world,. 
John  would  quarrel  with  Lilbume  * — published 
in  1649  his  Manifestation  from  J.  Lilbume  and' 
others  styled  Levellers.  (Clarendon,  books  x.  Ss, 
xii. ;  Godwin's  History  of  the  Oommonwealth.\ 

JaeivelUnt  Stawes.  Instruments  used  with 
the  spirit  level,  for  supporting  a  mark,  and 
showing  at  the  same  time  its  height  above  the 
ground.  As  constructed  by  Troughton,  thejr 
consist  of  three  sliding  rods  of  mahogany,  each 
about  four  feet  long,  and  divided  into  feet  and 
hundredths.  They  carry  each  a  circular  diding 
vane,  having  at  the  lower  edge  a  square  aper» 
ture,  one  side  of  which  is 
levelled ;  and  a  line  on  the 
levelled  side  denotes  the  read- 
ing of  the  staff.  The  face  of 
the  vane  is  made  of  white 
holly,  with  an  inlaid  lozenge 
of  ebony,  forming  at  once  a 
conspicuous  object  and  one 
easy  of  bisection.  In  level- 
ling, the  vane  mast  be  mo?ed  up  or  down  tOl 
the  horizontal  wire  of  the  telescope  bisects  the 
acute  angle  of  the  lozenge,  as  shown  in  the 
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figure.  As  the  line  on  the  levelled  edge  at  a 
denotes  the  reading  of  the  BtaS,  a  piece  equal 
in  length  to  the  £stance  a  b  ia  cut  o£f  ^m 
the  bottom  of  the  staf^  or,  rather,  the  divi- 
sions commence  at  that  number  of  inches 
above  zero.  (Simms's  Treatise  on  Matheviatical 
InstrwnentSt  1834.) 

&evor  (Fr.  levier,  from  Lat  lerare,  to 
ra»e}.  In  Mechanics,  an  inflexible  rod  movable 
about  a  fulcrum  or  prop,  and  having  forces 
applied  to  two  or  more  points  in  it  The  lever 
is  one  of  the  mechanical  powers ;  and,  being 
the  simplest  of  them  all,  was  the  first  that  was 
attempted  to  be  explained.  Its  p.'operties  are 
trefU;ed  of  by  Aristotle ;  but  the  first  accurate 
explanation  was  given  by  Archimedes,  in  his 
tTMitise  De  Equiponderantibus. 

In  treating  of  the  lever,  it  is  convenient  to 
distinguish  the  forces  applied  to  it  by  different 
names.  One  is  usually  called  the  power,  the 
other  the  weight  or  resistance, 

Jjeren  are  commonly  divided  into  three  orders, 
Fig.  1.  Fig.  2. 
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4iccording  to  the  relative  positions  of  the  power, 

Fig.  3.  the  weight,  and  the  fulcrum. 

»jA      y     In  a  lever  of  the  first  order 

^ ' «    (fig.  1),  the   fulcrum   F  is 

between  the  power  P  and 
the  weight  W.  In  a  lever  of  the  second  order 
(fig.  2),  the  weight  W  is  between  the  fulcrum 
P  and  the  power  P.  In  a  lever  of  the  third 
Older  (fig.  3),  the  power  P  is  between  the 
ftilcrum  F  and  the  weight  W. 

The  general  principle  of  the  lever  is,  that, 
when  the  power  and  weight  are  in  equilibrio, 
they  are  to  each  other  inversely  as  their 
distances  from  the  fulcrum.  This  property  is 
almost  an  obvious  consequence  from  the  prin- 
ciple of  virtual  velocities ;  but  it  may  be  de- 
duced from  more  familiar  considerations.  Let 
AB  be  a  cylinder  or  bar  of  homogeneous 
matter.  K  supported  from  the  middle,  0,  the 
two  ends  would  evidently  balance  each  other, 
•and  the  pressure  at  0  would  be  the  same  as  if 
Fig.  4.  the  whole  matter  of  the 

bar  were  concentrated  in 
that  point  Suppose  it  to 
consist  of  two  parts,  A  C 
and  BC,  these  again  would  be  separately 
supported  at  their  middle  points  D  £ ;  or  the 
whole  of  the  matter  in  A  C  may  be  conceived 
to  be  concentrated  at  D,  and  the  whole  of  that 
in  B  C  at  £,  and  the  equilibrium  woiUd  not  be 
disturbed.  Hence  the  weight  of  A  C  attached 
at  D,  and  the  weight  of  B  C  attadied  at  E, 
would  balance  the  inflexible  line  D  E,  if  sup- 

S^rted  at  0,  the  centre  of  the  whole  bar  A  B. 
ut  OD«AO-AD-iAB-iAC-iBC; 
and  0E=0B-EB-4AB--iCB=iAC; 
consequently  ODistoOEasBCtoAC;  or 
O  D  is  to  0  E  as  the  weight  oomoentrated  at  E 
to  the  weight  concentrated  at  I).  This  demon- 
stration is  commonly  ascribed  to  Archimedes. 
(Jiadanrin's  Account  of  Newton's  Prinoipia,) 
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This  proposition  shows  the  advantage  ob- 
tained by  using  the  lever  as  a  mechanical 
engine.  The  arm  P  F  (fig.  1)  is  commonly 
longer  than  W  F,  and,  consequently,  when 
there  is  equilibrium,  the  weight  exceeds  the 
power.  Tlie  proportion  in  which  the  weight 
exceeds  the  power  is  called  the  mechanical 
advantcige,  or  purchase.  Suppose  P  F  (figs.  1 
and  2)  =  4  feet,  and  W  F  =  l  foot;  then  a 
power  of  1  lb.  acting  at  P  will  overcome  a 
resistance  of  4  lbs.  at  W. 

Suppose  the  lever  with  the  weights  P  and  "W 
to  turn  round  the  fulcrum,  the  two  points  to 
which  P  and  W  are  attached  will  describe  arcs 
proportional  to  the  radii  FP,  FW;  conse- 
quently the  power  P  is  to  the  weight  W  as  the 
velocity  of  the  weight  to  the  velocity  of  the 
power.  Therefore  in  this,  as  in  all  mechanical 
engines,  when  a  small  power  raises  a  great 
weight,  the  velocity  of  the  power  is  much 
greater  than  the  velocity  of  Uie  weight ;  and 
what  is  gained  in  force  is  therefore  said  to  be 
lost  in  time. 

When  the  power  and  the  weight  do  not  act 
on  the  lever  in  directions  perpendicular  to  its 
length,  or  when  the  arms  of  die  lever  are  not 
in  the  same  straight  line,  or  are  bent,  then  the 
power  and  the  weight  are  not  to  each  other 
reciprocally  as  the  arms  of  Uie  lever,  but  as 
the  straight  lines  drawn  from  the  fulcrum 
pei^ndicular  to  the  respective  directions  in 
which  the  power  and  the  weight  take  effect. 

Examples  of  the  application  of  the  lever  are 
of  constant  occurrence  in  the  mechanical  arts. 
The  crowbar,  the  handspike,  the  poker,  scissors, 
nippers,  pincers,  &c.  are  levers  of  the  first  kind ; 
the  toothed  hammer  is  only  a  bent  lever  of  this 
kind.  The  second  kind  includes  the  chipping 
knife,  nutcrackers,  the  common  door,  oars  and 
rudders,  the  wheelbarrow,  &c.  To  levers  of 
the  third  kind  belong  the  sheep-shears,  the 
treddle  of  the  turning  lathe,  tongs,  &c :  these 
have  a  mechanical  disadvantage,  but  admit  of 
a  proportionally  wider  motion.  The  bones  of 
ammals  are  generally  levers  of  this  sort.  The 
socket  of  the  bone  is  the  fulcrum;  a  strong 
muscle  attached  to  it  near  the  socket  is  the 
power ;  and  the  weight  of  the  limb,  with  what- 
ever resistance  is  opposed  to  its  motion,  is  the 
weight  A  very  moderate  contraction  of  the 
muscle  thus  gives  considerable  motion  to  the 
limb. 

From  the  principle  of  the  lever  is  deduced 
the  distribution  of  pressure  in  the  case  of  a  pole 
bearing  an  intermediate  weight  If  the  weight 
hang  from  the  middle,  the  carriers  will  share 
the  burden  alike ;  but  if  a  load  is  laid  over  the 
pole,  and  a  vertical  from  its  centre  of  gravity 
divides  the  length  une<jually,  •  as  will  be  the 
case  on  altering  the  inclination  of  the  pole  (for 
example,  in  climbing  a  hill),  then  the  bearer 
nearest  to  whom  the  vertical  faUs  suffers  a 
greater  strain  than  the  other. 

Universal  Lever  is  the  name  given  to  a 
machine  formed  of  a  combination  of  the  lever 
with  the  wheel  and  axle,  the  object  of  which  is 
to  give  a  continued  rectilinear  motion  to  a  heavy 
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body  by  means  of  the  reciprocating  motion  of  the 
lever.    F  G  H  is  a  straight  line,  whose  centre 

of  motion  is  at  G. 
At   the    extremity 
of  its  shorter  arm 
hang  two  bars,  the 
former    of    which 
has  a  hook  to  catch 
into  the    t«eth   of 
the   wheel    A  CD, 
while  the  latter  has 
its    end    bent    in 
order  to  slide  over 
the  outer  parts  of  those  teeth.     The  axle  A  has 
a  cord  wennd  round  it,  to  the  end  of  which  is 
attached  the  weight  W.     Now  suppose  the  end 
H  of  the  lever  to  be  raised  from  H  to  I,  while 
the  other  end  descends  from  F  to  B  ;  the  bar 
FE  will  then  push  the  tooth  E  of  the  wheel  to 
C,  while  the  hook  I)  slides  over  an  equal  space 
on  the  other  side  of  the  wheel.     On  bringing 
down  again  the  end  of  the  lever  from  I  to  H, 
the  other  extremity  ascends  through  B  F,  and  ] 
the  hook  D  raises  up  the  left-hand  side  of  the ; 
wheel  through  a  space  equal  to  E  C.     Thus  the  ! 
reciprocating  motion  of  the  lever  is  made  to , 
communicate  a  continued  rotatory  motion  to  the  j 
wheel,  and  consequently  to  lift  the  weight  W 
suspended  from  its  axle  by  the  cord.     The 
universal  lever  has  long  been  employed  in  saw- 
mills, for  the  purpose  of  drawing  along  the  logs 
to  the  saw.     (Ghregory's  Mechanics,  vol.  ii.) 

XieTiatliaa.  The  name  of  a  great  marine 
animal  in  the  Book  of  Job,  described  in  ch. 
zli.  as  being  covered  with  close-joined  or  con- 
fluent scales,  and  having  the  jaws,  or  '  doors 
of  the  face,'  armed  with  terrible  teeth  round 
about.  Some  naturalists  have  supposed  that 
the  crocodile  might  be  the  subject  of  this  de- 
Bcription ;  but  the  '  breath  that  kindleth  coals' 
could  scarcely  be  suggested  by  the  respiratory 
actions  of  a  cold-blooded  reptile.  The  same 
olrjection  applies  to  the  opinion  that  the  levia- 
than of  Job  was  the  extinct  megalosaurus : 
with  this  additional  difficulty,  that  the  me- 
galosaurus was  a  terrestrial  reptile,  as  the 
laij^e  medullary  cavities  of  its  bones  prove; 
while  of  the  leviathan  it  is  said  that  *he 
maketh  the  deep  to  boil  like  a  pot ;  he  maketh 
the  sea  like  a  pot  of  ointment :  he  maketh  a 
path  to  shine  after  him :  one  would  think  the 
deep  to  be  hoary.  Upon  earth  there  is  not  his 
like.'  These  expressions  accord  well  with  the 
violent  and  impetuous  exertions  of  a  huge 
cetacean  in  his  native  element ;  and  the  verse, 
*  Out  of  his  nostrils  goeth  smoke,  as  out  of  a 
Beething-pot  or  caulcuon,'  figures  not  inaptly 
the  *  blowing '  of  a  whale.  The  teeth  of  either 
the  cachalot  or  grampus  might  well  be  termed 
terribie ;  and  their  external  epidermic  covering, 
if  considered  as  analogous  to  the  scales  of  fishes, 
would  have  its  distinguishing  peculiarities 
correctly  defined  by  the  following  expressions : 
'  His  Boalea  are  his  pride,  shut  up  together  as 
▼ith  a  dose  seal.  One  is  so  near  another,  that 
no  air  can  come  between  them.  They  are 
joined  one  to  another,  thei/  stick  together^  they 
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cannot  be  sundered*  (Verses  16,  16,  17.) 
Many  persons  must  have  witnessed  the  pheno- 
mena of  the  luminosity  of  the  sea  on  our  own 
coasts,  where  it  is  usually  feeble  in  comparison 
with  that  produced  in  the  warmer  latitudes  of 
the  Mediterranean,  or  in  the  tropics.  The 
phenomena  which  naturalists  and  voyagers 
have  described  as  being  produced  by  the 
swimming  and  blowing  of  the  cetaceous  animals 
in  a  phosphorescent  ocean,  during  the  night, 
might  likewise  have  suggested  the  description 
of  the  fire  and  sparks  that  escape  from  the 
mouth  of  the  leviathan,  and  of  the  shining 
path  which  he  leaves  behind  him  in  the  deep. 

AeTlffatlon  (Lat.  Isevigatio,  from  Is&rus, 
smooth).  The  process  of  reducing  substances 
to  a  state  of  fine  mechanical  division,  by  mix- 
ing them,  previously  powdered,  with  water  or 
some  other  fluid,  and  rubbing  the  paste  upon  k 
hard  smooth  slal3,  with  the  flat  face  of  a  stone 
called  the  muUer.  The  paste  is  then  often 
stirred  into  a  large  vessel  of  water,  where  the 
coarser  powder  first  falls,  and  the  finer  remains 
suspended,  and  is  afterwards  collected  by 
pouring  it  off  with  the  water,  and  suffering  it 
slowly  to  subside.  In  this  way,  by  repeated 
subsidences,  powders  of  very  different  degrees 
of  fineness  are  obtained. 

^evirate  (Lat.  levir,  Gr.  Sa^,  brother'in- 
law).  A  word  used  in  Ecclesiastical  Juris- 
prudence to  designate  the  Jewish  custom 
whereby  the  brother  of  a  deceased  husband 
WHS  bound  to  marry  the  widow;  and,  in  a 
secondary  sense,  the  marriage  of  a  man  with 
his  sister-in-law  generally. 

ILevitas.  In  Jewish  History,  the  descend- 
ants of  Levi,  one  of  the  twelve  sons  of  Jacob, 
to  whom  it  is  stated  that  no  distinct  territory 
was  allotted  in  the  land  of  Canaan,  as  to  the 
other  tribes,  because  they  were  set  apart  for  the 
ministration  of  the  religious  services  through- 
out the  country,  and  had  forty  cities,  situated 
in  various  parts  of  Palestine,  peculiarly  appro- 
priated to  their  residence.  The  Mosaic  law 
commanded  the  tenth  of  the  vegetable  produce 
of  the  land,  and  also  of  the  cattle,  to  be  given 
to  them;  of  this  a  tenth  was  set  apart  for 
the  priests,  whose  assistants  the  Levites  were. 
The  priests  were  to  be  confined  to  the  fiunily  of 
Aaron,  who  with  Moses  his  brother  were  both 
of  the  tribe  of  Levi.  The  classes  of  which  the 
Levites  were  composed,  their  offices,  privileges, 
&C.,  are  enumerated  in  Num.  iii.  iy.  viii. ;  also 
1  Chron.  xxiii. — xxvi. 

On  this  subject  the  following  conclusions 
are  maintained  by  several  recent  writers. 
The  historical  books  of  the  Old  Testament 
apparently  give  no  evidence  of  the  actual 
existence  of  a  privileged  and  powerful  sacer- 
dotal caste  before  the  days  of  the  later  kings. 
In  the  Book  of  Judges,  only  two  Levites  are 
mentioned,  the  one  being  spoken  of  as  belongs* 
ing  to  the  family  of  Judah,  and  wandering 
al^ut  in  great  poverty  until  hs  is  appointed 
by  Micah,  an  Ephraimite,  to  keep  his  idols. 
The  other,  who  seemingly  exeredses  no  priestly 
function,   is  noticed   muy    in   the    narratlTe 
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which  describes  an  almost  complete  destruction 
of  the  tribe  of  Beni'amin.  In  the  First  Book  of 
Samuel,  Eli,  and  his  sons  flophniandPhinehas, 
who  are  spoken  of  as  priests,  belong  apparently 
to  the  tribe  of  Ephraim ;  and  their  sacerdotal 
offices  are  afterwards  discharged  by  Samuel,  who 
seems  also  to  have  been  an  Ephraimite ;  and, 
although  Samuel  rebukes  Saul  for  pretuming  to 
offer  sacrifice,  it  is  not  on  the  ground  that  by 
BO  doing  he  was  invading  the  office  of  an  esta- 
blished priestly  order.  The  right  of  offering 
sacrifice  and  of  praying  for  the  people  is  further 
exercised  by  David  and  Solomon;  and  even 
under  their  successors  the  Levites  have  no  great 
power  or  pre-eminence.  The  full  developement 
of  their  sacerdotal  privileges  seems  to  have 
followed  their  return  from  the  Babylonish 
esptivity.  (Stanley,  Lectures  on  the  Jewish 
Church ;  Colenso  On  the  Pentateuch ;  Kuenen 
On  the  Pentaiettch.) 

ILevyne  (so  called  &om  Levy,  the  crystal- 
lographer).  A  crystallised  mineral  found  in 
Ireland,  Faroe,  and  elsewhere,  closely  allied  to 
the  zeolites.  It  is  a  hydrated  alimiino-silicate 
of  lime  and  sodn. 

Xewlsia  (after  Capt  M.  Lewis).  A  curious 
North  American  Mesembryaceous  plant,  the 
Bitter-root  plant  of  the  Canadians,  and  the 
Spatlum  of  the  Oregon  Indians.  It  has  a  fieshy 
root  so  retentive  of  life  that  specimens  have 
been  made  to  grow  after  having  become  dried 
and  apparently  dead  in  the  herbarium.  Hence 
the  species  was  called  L.  redimva.  The  root  is 
eaten  by  the  Indians. 

Ibexiooloffy  or  Xieziooffraplij'  (Gr. 
^^|ls,  a  word  or  phrase^  and  Xiyoi  or  ypd^<a). 
A  word  nsed  by  some  writers  to  express  that 
branch  of  philology  which  treats  of  words 
alone,  independently  of  their  fframmatical  and 
rhetorical  uses ;  considering  their  senses,  their 
composition,  and  their  etymology.  FPhiloloot.] 
There  are  two  useful  papers  in  the  Quarterly 
Seview  on  Greek  lexicography,  vols.  xxii.  xliv. 

]Lexioon  (Gr.  rh  A.c(Uov,sc.  pifiklor,  a  book  of 
words).  A  dictionary  of  words,  or  vocabulary, 
originally,  and  still  usually,  confined  to  diction- 
aries of  the  Greek  or  Hebrew  tongues.  The 
oldest  Greek  lexicon  is  the  Onomasticon,  which 
was  written  180  years  before  Christ :  the  oldest 
Hebrew  lexicon  belongs  to  the  ninth  century. 

[DiCTIONABT.] 

Ibeyden  Jar.    [Electbicitt.] 

&eze  Majesty.  In  Jurisprudence,  any 
crime  committed  against  the  sovereign  power 
in  a  state.  The  name  is  derived  frotn  the 
Boman  phrase,  crimen  lasm  majestatis,  which 
denoted  a  charge  brought  against  a  citizen  for 
acts  of  rebellion,  usurpation  of  office,  and  gene- 
ral misdemeanours  of  a  political  character, 
which  were  comprehended  nnder  the  title  of 
injuries  to  the  '  majesty  of  the  Koman  people.' 
The  emperors  assigned  to  all  offences  against 
themselves  the  same  criminal  character;  and 
offences  of  lese  majesty  were  multiplied  imder 
their  arbitrary  governments. 

]Lliersolite.  An  olive-green  variety  of 
Snhlite  occurring  at  Lake  liien  in  the  Pyrenees. 
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LIAS 
UabUity.     &liiiited     or     VnUmttea. 

[COMPAMT.] 

Xdane.  A  luxuriant  woody  dimber,  like 
those  met  with  in  tropical  forests. 

&iaa  (the  name  Lias  is  supposed  to  be 
derived  from  the  appearance  of  the  bed-  in 
layers  in  the  quarries  where  it  is  worked  in  the 
middle  of  England:  the  term  is  adopted  by  geo- 
logists of  all  countries).  A  remarkable  deposit 
of  calcareous  clay  met  with  in  many  parts  of 
England.  It  generally  retains  the  same  mineral 
form ;  it  is  always  cnaracterised  by  similar  fos- 
sils ;  and  it  is  traceable  by  beds  yexy  strongly 
marked.  These,  in  many  parts  of  Belgium, 
France,  and  Germany,  strikingly  resemble  the 
corresponding  deposits  in  the  middle  of  Eng- 
land. Beds  of  the  same  age  and  even  of  the 
same  kind  with  similar  fossils  exist  in  India, 
and  contemporaneous  deposits  are  very  widely 
spread. 

The  position  of  the  lias  is  well  marked.  It 
forms  the  base  of  the  remarkable  calcareous 
group  of  the  middle  secondary  period,  which 
under  the  name  of  Oolitic  or  Jurassic  series  is 
recognised  so  widely.  It  overlies  the  beds 
which  in  England  are  called  the  new  red 
sandstone  series  (containing  salt),  and  on  the 
Continent  the  TriassiG  series.  It  is,  however, 
quite  distinct  from  either. 

The  contents  of  the  lias  and  rocks  of  the 
liassic  series  are  very  interesting  and  varied. 
In  the  middle  of  England  the  bands  of  calca- 
reous nodules,  and  even  calcareous  bands  of 
the  rock  itself,  yield  an  admirable  hydraulic 
cement  on  burning.  They  are  largeiy  quar- 
ried for  this  purpose.  Where  the  calcareous 
element  is  yet  more  completely  observable, 
as  in  the  marlstone  near  Cheltenham,  the  lias 
yields  a  good  building  stone.  On  the  coast 
of  Yorkshire  it  contains  a  large  admixture 
of  iron  pyrites  and  bitumen,  and  sometimes 
there  are  beds  in  it  approaching  the  condi- 
tion of  a  poor  coal  or  passing  into  jet.  The 
lias  shales  at  Whitby  are  very  extensively 
worked  for  the  extraction  of  alum  produced  by 
a  certain  amount  of  manipulation  fVom  the 
decomposition  of  these  shales.  Elsewhere  the 
highly  bituminous  shales  are  distilled  at  a  low 
heat  for  various  mineral  oils  and  paraffine; 
while  in  some  parts  of  the  world,  as  m  various 
places  near  the  banks  of  the  Danube  in  Europe, 
in  Virginia  in  North  America,  and  probably  in 
India,  the  lias  yields  considerable  stores  of 
valuable  fuel,  so  nearly  resembling  the  true 
coal  of  the  coal  measures  as  to  show  no  practical 
difference. 

Ever^here,  also,  the  lias  is  remarkable  for 
its  fossils.  In  England  these  include  a  mar- 
vellous assemblage  of  extinct  reptiles,  of  which 

the     ICHTHTOSAUBUS,     PLBSIOSATTBUS,     PtBSO- 

DACTTL,  and  many  others,  are  familiar.  Vast 
multitudes  of  fisnes'  remains  and  numerous 
characteristic  shells  also  abound.  On  the 
whole,  there  are  few  more  important  or  inte- 
resting deposits  known  than  this  liassic  series, 

j  wherever   and   however    it  is    presented   for 

I  investigation. 


LIBATION 

Ubatlon  (Lat  libatio,  from  libo,  Tfour). 
The  solemn  pouring  of  wine  and  other  hquids 
in  the  religious  ceremonies  of  antiquity;  in 
Greek  tnrci^ccy.  The  libations  were  usually  of 
unmixed  wine;  but  were  sometimes  mingled, 
as  wine»  oil,  honey,  dec,  with  water.  The 
libation  was  poured  between  the  horns  of 
victims,  on  the  altar  or  on  the  ground.  There 
was  also  a  custom  of  pouring  out  a  small 
quanti^  of  wine,  by  way  of  ubation  to  the 
gods,  at  the  commencement  of  their  banquets; 
and  libation  for  the  emperors  became  common 
under  imperial  Rome. 

XAbawlns's  Vumliir  XAqnor.  Bichloride 
of  tin,  obtained  by  distilling  a  mixture  of  one 
part  of  tin  filings  with  three  of  corrosive  sub- 
limate; It  emits  dense  white  vapours  when 
exposed  to  air. 

Xdbel  (Lat  libellus,  dim.  of  liber,  a 
book).  In  Law,  this  U'rm  signifies  almost  any 
malicious  publication  by  writing  or  printing, 
or  by  signs,  pictures,  &c.  Whi^ver  tends  to 
render  a  man  odious  or  ridiculous,  or  to  lower 
him  in  the  esteem  and  opinion  of  the  world,  is 
a  h'bel ;  and  may  either  be  made  the  subject  of 
a  civil  action  for  compensation  in  damages  to 
the  individual  injured,  or,  as  having  a  tendency 
to  excite  his  wrath,  and  provoke  a  breach  of 
the  peace,  may  be  proceeded  against  by  indict- 
ment or  criminal  information.  Where  it  is 
sought  to  make  a  party  responsible  in  damages 
for  a  libellous  publication,  he  may  set  up  the 
truth  of  it  as  an  answer  to  the  complaint ;  for 
the  plaintiff,  if  really  guiltv  of  the  misconduct 
or  other  thing  imputed  to  him,  is  not  considered 
to  suffer  by  its  disclosure  any  private  ii\jury 
which  can  be  a  legitimate  ground  of  compensa- 
tion to  him ;  but  when  the  proceeding  is  by 
criminal  prosecution,  the  truth  is  no  defence 
whatever,  as  being  altogether  immaterial ;  for  the 
^bellotls  matter  may  equally  provoke  a  breach 
of  the  peace,  whether  it  be  true  or  false.  The 
court,  however,  will,  in  general,  before  eranting 
a  rule  for  a  criminal  information,  which  super- 
sedes the  usual  practice  of  a  presentment  by 
the  grand  jury,  require  the  prosecutor  to  deny 
on  s&davit  the  truth  of  the  matters  chargea 
against  him.  It  will  be  seen,  however,  that 
there  is  not  in  any  case  a  legal  foundation  for 
the  maxim  vulgarly  ascribed  to  the  law,  '  The 
greater  the  truth,  the  greater  the  libel.'  All 
publications  are  libels,  and  criminally  punish- 
able as  such,  which  have  a  tendency  to  dis- 
turb the  public  peace,  the  government,  the 
ettablishca  relip;ion,  public  morals,  or  the  ad- 
ministration of  justice.  Before  the  32  Geo.  III. 
c.  60  (Fox's  Act),  on  •  criminal  trial  for  libel 
the  juiy  were  not  allowed  to  take  the  whole 
question  into  consideration,  and  return  a  general 
verdict  of  guilty  or  net  guilty ;  but  could  only 
decide  upon  the  fact  of  publication,  and  whether 
the  libel  meant  that  which  it  was  alleged  in 
the  indictment  to  mean ;  the  court  alone  taking 
upon  itself  to  determine  the  criminality  or 
innocence  of  such  meaning.  Now,  however,  in 
libel,  as  previously  in  all  other  criminal  cases, 
it  is  competent  to  the  juiy  to  apply  their 
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judgment  to  the  whole  question,  and  return  a 
general  verdict  of  guilty  or  not  guilty.  The 
Act  of  6  &  7  Vict  c.  96,  commonly  called  Lord 
Campbell's  Act,  has  made  various  important 
changes  in  the  law  of  libeL  Under  that  Act, 
in  a  criminal  proceeding  for  libel,  the  truth  of 
the  matters  chaiged  may  be  enquired  into,  but 
shall  not  serve  as  a  defence  unless  their  publi- 
cation was  for  the  pubhc  benefit  and  the  defen- 
dant must  in  that  case  show  on  his  pleading 
the  public  benefit  In  civil  actions  against  pro- 
prietors or  publishers  of  newspapers,  it  may  also 
oe  pleaded  that  the  insertion  was  made  without 
malice  and  without  gross  negligence,  and  that 
they  had  published,  or  had  offered  to  publish, 
a  full  apology. 

LiBXL.  In  the  Spiritual  C!ourts,  the  original 
declaration  in  a  civil  action  is  so  termed. 
[Law,  Ecclbsxastxcal.] 

XAbeUvlines.  A  genus  of  Neuropterooa 
insects,  of  which  the  dragon-fly,  Libelluia,  is 
the  type.     rAoRioxiDJE.] 

Xdber  (Lat  bark).  In  Botany,  the  interior 
lining  of  the  bark  of  Exogenous  plants.  It 
consists  of  woody  tissue  in  great  quantity,  and 
very  thick-sided,  intermixed  with  cellular  tis- 
sue. It  appears  to  be  formed  annually,  at  the 
same  time  with  the  concentric  zones  of  wood, 
and  is  intended  by  nature  to  convey  downwards 
the  secretions  elaborated  in  the  bark  and  leaves. 
It  is  the  principal  seat  of  laticiferous  vessels. 

The  name  Ither  was  applied  by  the  Romans 
to  the  thin  coats  or  rind  of  the  Egyptian 
papyrus,  on  which  books  were  written ;  and 
hence  it  passed  into  a  general  name  for  books. 
[Book.] 

LiBSB,  In  Mythology.  The  name  given  by 
the  Latins  to  the  Greek  Dionysus  or  Bacchus. 
But  the  Latin  Liber  was  originally  a  distinct 
god,  presiding  over  the  fertility  of  fields,  and 
worshipped  along  with  Libera  or  Ceres.  The 
name  seems  to  be  connected  with  liberate  and 
liberias. 

XAber  Allras  (Lat  the  white  book).    An 

ancient  book  containing  the  laws  and  customs 

of  the  city  of  London.    It  has  recently  been 

,  printed  under  the  direction  of  the  Master  of 

the  Rolls. 

Xiiberal  (Lat.  liberalis).  In  Politics,  a 
'  cant  name,  which  has  been  applied  since  1816 
to  the  party  in  each  country  which  advocates 
constitutional  institutions  where  they  do  not 
exist,  or  their  extension  into  a  more  popular 
character  where  they  do.  As  a  party  naroe^ 
this  word  was  perhaps  first  adopted  in  Spain, 
where  the  party  of  the  cortes  assumed  the  title 
of  liberates^  and  nicknamed  their  adversaries 
by  that  of  tervUee. 

XAberalla  (Lat.).  A  festival,  in  honour 
of  Liber  or  Bacchus,  during  which  the  Roman 
youths  who  had  attained  the  age  of  seventeen 
assumed  the  manly  dress,  or  toaa  viriiis. 

UbertAS  (Lat).  In  the  Ihtythology  of  the 
Romans,  the  goddess  of  freedom.  By  the 
Greeks  she  was  invoked  by  the  synonymous 
title  Eleutheria.  At  Rome,  her  most  nmona 
temple,  built  by  T.  Graocbus,  was  situated  oa 
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the  Aveotine  Moxmt.  She  was  reprewnted 
under  the  figure  of  a  woman,  holding  in  one 
hand  a  cap,  the  symbol  of  Liberty,  and  two 
poniards  in  the  other.  In  modem  times  a  cap 
J8  also  nsed  as  a  i^j^mbol  of  Liberty :  thus,  in 
France  a  red  cap  formed  the  badge  of  the 
Jacobin  Club.  In  England  a  blue  cap  with  a 
white  border  is  used  as  a  symbol  of  the  con- 
stitutional freedom  of  the  nation,  and  Britonnia 
sometimes  bears  it  on  the  point  of  her  spear. 

Ubmrtlnos  (Lat  libortini).  In  Church 
Sstory,  a  name  giren,  in  England,  to  the 
early  Anabaptists,  about  the  middle  of  the 
sixteenth  century.     [Akabaptists.] 

UbeitioL    [Fbeedmsn.1 

Ubertns.    [JFebsdmen.] 

UbertJ  (Lat.  libertas).  Like  many  other 
complex  subjects  involving  problems  not  all  of 
which  can  be  regarded  as  definitively  solved, 
liberty  may  be  better  defined  by  determining 
what  it  is  not,  than  by  attempts  to  lay  down 
what  it  is.  The  distinction  between  rulers  and 
subjects  is  obviously  incomplete,  for  the  rela- 
tions of  Subjects  or  of  the  members  of  a  com- 
munity to  each  other  furnish  not  less  important 
matter  for  consideration,  and  in  our  own  day 
more  particularly  force  themselves  on  our 
attention. 

When  a  state  is  governed  by  a  ruler  not 
responsible  to  his  subjects,  it  is  clear  that 
there  can  be  no  such  thing  as  political  liberty ; 
but  this  absolute  authority  may  be  exercised 
by  a  monarch  who  has  received  his  power  by 
inheritance  or  by  a  usurper  who  has  set  himself 
above  law.  Among  the  former  may  be  classed 
the  kings  of  Eastern  nations ;  among  the  latter 
are  to  be  reckoned  those  who,  like  Folycrates, 
Lygdamis,  or  Pisistratus,  rise  to  power  by 
repressing  or  subverting  an  existing  constitu- 
tion. Both  these  classes  of  mlers  might  be 
equally  despotic,  but  between  them  the  Gtreek 
drew  a  sharp  line  of  distinction.  The  former 
were  3«<riX€«j,  kings  by  right  of  birth  or  by 
choice  of  the  nation,  and  their  subjects  owed 
them  an  obedience  the  extent  of  which  was  not 
aoeurately  defined,  and  which  practically  had 
no  limits.  The  latter  (however  beneficent 
in  practice)  were  rvptunfoi^  tyrants,  whom  no 
one  was  bound  to  obey  any  longer  than  he 
could  help,  and  whom  every  citizen  was  jus- 
tified by  every  means  in  his  power,  open  or 
seeret,  to  injure  or  slay.  As  they  were  re- 
garded simply  in  the  light  of  wild  beasts  who 
had  broken  into  a  sheepfold,  tyrannicide  became 
a  duty,  and  the  practice  founded  on  the  doc- 
trine received  the  sanction  of  public  opinion. 
This  distinction  is  of  the  greatest  importance 
in  GJreek  history,  as  explaining  the  very  dif- 
ferent language  which  Greek  thinkers  applied 
to  such  of  their  enemies  as  Darius  and  his  son, 
and  to  such  rulers  as  the  Dionysii  of  Syracuse. 

But  in  Greece  the  idea  of  a  more  extended 
liberty  was  early  developed.  At  Sparta,  where 
the  highest  titular  office  was  filled  by  two 
longs  representing  the  elder  and  younger 
branches  of  the  Heracleids,  the  predominant 
power  of  the  ephors  left  the  kings  little  more  ! 
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than  a  military  command  in  time  of  war. 
But  the  system  admimstered  by  the  ephors, 
although  depending  on  the  national  will,  was, 
as  it  affected  the  individual  citizen,  to  all  intents 
and  purposes  a  despotism.  It  regulated  not  only 
all  public,  but  also  all  private  concerns ;  it  inter- 
fered with  fiimilies,  and  separated  the  members 
into  classes,  who  thenceforth  existed  as  a  mere 
political  relation;  it  substituted  for  domestic  life 
a  life  of  clubs,  subjected  to  a  strict  routine  of 
employment  and  the  severest  sumptuary  laws ; 
it  placed  its  ban  on  all  literature,  and  confined 
all  education  to  that  of  the  body,  and  to  an 
absolute  submission  of  the  will  to  a  stereotyped 
order  of  things.  But  as  the  people  willed  to 
have  it  so,  the  nation  was  collectively  free. 
The  idea  of  individual  freedom  was  distinctly 
recognised  first  at  Athens ;  and  if  we  take  the 
funeral  oration  of  Pericles  (Thuc.  ii.  35)  as  a 
fair  exposition  of  that  idea,  we  can  scarcely 
withhold  the  admission  that  the  highest  modem 
civilisation  has  scarcely  reached  the  standard 
there  set  forth.  In  the  elaborate  comparison 
which  he  makes  between  the  polity  of  Athens 
and  that  of  Sparta,  he  lays  most  stress  on  the 
unbounded  freedom  which  the  citizens  of  the 
former  state  possessed  in  the  indulgence  even 
of  whims  and  caprices  of  taste  and  fancy.  Ac- 
cording to  that  picture,  every  citizen  has  a 
right  not  only  to  be  represented  in  the  go- 
vernment, but  to  take  a  personal  share  in  it 
[Prix AST  Assevrubs]  ;  he  has  the  power  of 
arranging  his  family,  decorating  his  house,  and 
furnishing  his  table  as  he  pleases ;  he  is  free 
from  all  drill  and  routine,  and  is  not  required  to 
prepare  himself  against  the  accident  of  war, 
by  giving  up  the  cultivation  of  all  degance  and 
grace  in  times  of  peace.  He  may  read  what 
books  he  pleases,  and  he  is  free  to  express 
whatever  opinions  he  may  entertain.  The  re- 
sult of  this  Pericles  affirms  to  be,  that  Athenian 
citizens  are  not  surpassed  by  those  of  any  other 
states  for  bravery,  presence  of  mind,  and  the 
versatility  which  is  ready  to  face  any  emergency, 
while  they  are  altogether  unequalled  in  their 
literature  and  in  their  appreciation  of  science 
and  art.  An  Englishman  on  reading  this  ac- 
count might  be  forgiven  if  he  saw  in  it  a  picture 
of  the  civilisation  of  his  own  country  as  com- 
pared with  that  of  those  continental  states  of 
Europe  which  approach  nearest  to  it  in  con- 
stitutional government.  But  it  must  be  re- 
membered that  the  perfect  equality  of  Athenian 
citizens  was,  after  all,  only  the  equality  of  an 
oligarchy,  and  that  it  rested  on  the  permanent 
subjection  of  a  far  larger  class,  in  whom  a 
later  philosophy  saw  nothing  but  animated 
instruments  or  machines  {^^wov  Ifti^vxov, 
Aristotle,  Pol.  i.  4.  2).  But  when  all  the 
necessary  allowances  have  been  made,  it  must 
be  admitted  that  the  downfall  of  the  Athenian 
state  closed  the  brief  era  of  individual  freedom, 
until  the  seed,  long  buried,  began  again  to  grow 
within  the  last  few  centuries  of  European 
history.  For,  in  Rome,  the  rights  and  interests 
of  the  individual  man  were  but  little  consulted, 
and  his  personal  tastes,  predilections,  and  as« 
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pintiGxis  were  at  once  set  aside  if  they  inter- :  laid  down  as  true  in  fact  a  definition  whidi 
fered  with  the  interests  of  the  state.  This  ,  no  nation  or  goTemment  has  so  much  as 
complete  subordination  of  personal  to  public   attempted  to  realise.     Certainly,  Butler  him- 


interests  is,  perhaps,  the  secret  of  the  rapid 
conquests  of  the  republic ;  but  it  left  all  the 
questions  relating  to  the  liberty  of  the  indiyi- 
dual  citizen  altogether  unsolyed. 

With  these  questions  the  philosophy  of 
Aristotle  dealt  in  a  summary  fashion,  which 
presents  a  complete  contradiction  to  the  ideal 
or  the  actual  polity  of  Pericles.  According  to 
his  system,  each  man  is  free  who  lives  in  a 
free  state,  i.  e.  a  state  which  is  not  subjected  to 
foreign  rule,  and  which  gives  to  him  a  share 
in  the  administration  of  the  laws.  But  the 
power  of  this  state  is  not  limited  to  the  public 
relations  of  the  citizens.  The  ethical  system 
of  Aristotle  is  only  a  part  of  his  political 
system,  and  is  of  value  in  his  eyes  only  as 
enabling  each  man  to  discharge  his  duties  as 
a  citizen.  The  state  is,  therefore,  not  only 
justified,  but  bound  to  regulate  the  education 
and  private  life  of  all  its  members:  it  is  to 
dictate  to  them  what  they  are  to  learn  and  do, 
the  books  which  they  are  to  read,  and  the 
tastes  which  they  should  cultivate.  There  is,  con- 
sequently, an  imperative  need  of  the  most  mi- 
nute legislation  for  all  the  circumstances  of  life 
(vcpl  Tdrra  rhv  /3/ok,  Eth.  N,  x.  10) ;  and  this 
legislation  will  be  obeyed  by  all  decent-minded 
persons  from  the  mere  principle  of  obedience 
to  law  as  such.  Those  who  cannot  rise  to  this 
standard  of  action  will  resist ;  and  for  these 
there  are  pains  and  penalties  which  are  exactly 
opposed  to  the  selfish  pleasures  which  they  love. 
The  resemblance  of  this  doctrine  to  that  of 
St  Paul  is  manifest;  but  the  upshot  is  that 
good  citizens,  in  obeying  the  law,  receive  their 
reward  in  the  satisfiiction  of  their  own  con- 
sciences. They  have  acted  as  they  haye  done 
Tov  Ka\ov  xdpiv^  from  a  disinterested  love  for 
that  which  is  beantifill :  and  this  is  the  highest 
pleasure  to  which  they  can  attain.  It  is,  how- 
ever, an  ideal  pleasure,  with  which  the  posi- 
tive penalties  assigned  to  wrong  action  stand 
out  in  grim  contrast. 

Still,  for  all  practical  purposes,  the  province 
of  executive  government  remains  much  the 
same  in  England  now  as  it  was  in  Greece  in 
the  days  of  Aristotle.  It  is  no  part  of  the 
business  of  the  state  to  reward  good  actions  as 
such.  Any  harm  done  to  the  persons  or  the 
property  of  others,  it  will  promptly  repress 
and  punish ;  but  for  the  performance  of  the 
most  beneficial  and  self-sacrificing  acts  it  will 
leave  the  citizen,  as  Aristotle  left  him,  to  the 
approval  of  his  own  heart.  It  becomes,  there- 
fore, a  matter  for  simple  astonishment  when 
we  find  such  a  writer  as  Bishop  Butler  deli- 
berately asserting  that  '  the  annexing  pleasure 
to  some  actions  and  pain  to  others,  in  our 
power  to  do  or  forbear,  and  giving  notice  of 
this  appointment  beforehand  to  those  whom  it 
concerns,  is  the  proper  formal  notion  of  govern- 
ment' {Analogy,  part  i.  ch.  ii.);  and  it  may 
fairly  be  regretted  that  he  should  thus,  in  the 
supposed  interests  of  a  theological  dogma,  have 

369  ^ 


self  did  not  live  in  an  age  in  which  parliament 
periodically  ordered  all  persons  to  feel  pleasure 
for  all  good  deeds  which  they  may  have  done, 
and  still  less  offered  them  the  means  for 
procurins  this  pleasure. 

But  the  progress  of  modem  thought  and 
civilisation  tends  more  and  more  to  restrict 
the  function  of  government  to  the  protection 
of  person  and  property.  It  is  felt,  therefine^ 
more  and  more,  that  with  morality  and  religion, 
as  such,  the  state  has  nothing  to  do ;  and  it  is 
acknowledged  that  sumptuary  or  other  enact- 
ments, designed  to  regulate  the  pri\'ate  tastes 
and  habits  of  citizens,  trench  on  a  province 
which  is  wholly  beyond  the  reach  of  human 
law.  Such  restrictions,  in  the  measure  in 
which  they  take  effect^  necessarily  enlarge 
proportion^y  the  liberty  of  the  individiul 
citizen,  and  force  on  our  attention  those  fbr- 
ther  questions  which  are  discussed  at  lengtk 
in  Mr.  J.  SL  Mill's  work  on  Liberty, 

But  without  attempting  to  enter  on  discus- 
sions wholly  beyond  our  limits,  we  may  remark: 
that  a  yeiy  real  obstacle  is  placed  in  the  way 
of  personal  liberty  where  all  the  members  of' 
a  state,  without  respect  of  office  and  position, 
are  not  equally  amenable  to  the  law  of  the- 
land.    In  this  respect,  the  British  constitutioB 
stands  out  in  favourable  contrast  with  the  most 
free  constitutions  of  Europe;  for  whereas  in> 
this  countzy  all  judges  and  magistrates  are 
liable  to  prosecution  not  less  than  the  meanest 
member  of  society,  under  the  continental  go« 
yemments  no  charge  can  be  brought  against 
subordinate  officials,  of  whatever  kind,  without 
the  written  permission  of  the  chief  in  the  de- 
partment or  bureau  to  which  he  belongs,  while 
against  the  chief  himself  the  application  of  a 
le^l  remedy  is  still  more  difficult  and  uncer- 
tain.   Where  this  privilege  exists,  the  essential 
conditions  of  individual  bberty  are  lamentably 
imperfect,  even  if  that  liberty  is  not  wholly 
neutralised.    This  state  of  things  is  prodrug 
tive  of  the  greatest  mischief  in  the  smallest 
and  the  least  powerful  states,  and  may  be  set 
down  as  one  of  the  chief  causes  of  that  chronie- 
misgovemment  under  which  the  modem  Hel- 
lenic kingdom  seems  likely  to  labour  for  many 
years  to  come.    Whereyer  it  exists,  it  must 
operate  as  a  formidable  barrier  in  the  way  of' 
that  free  expression  of  opinion  on  all  sub- 
jects which  seems  to  be  of  the  v^ry  essence  of 
political  and  social  freedom.     (Mill  On  Liberty^ 
ch.  ii.)    [Hbpbibbbktation.] 

LnnBTT.    In  Philosophy.     [Nbcbssfft.] 

XAbatheiilte.    A  native  phosphate  of  cop- 

ST,  found  in  cavities  in  Quartz,  at  Libethen,  m 
ungary,  associated  with  Iron  Pyrites. 
Ubitliia  (Lat).  An  Italian  goddess,  in 
whose  temple,  at  Bome,  was  deposited  a  small 
coin,  called  lAbitinai  ratio,  for  every  person 
who  died.  This  custom,  which  originated  in 
the  desire  to  procure  a  faithful  account  of  the 
number  of  deaths,  may,  perhaps,  be  regarded 
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as  among  the  first  attempts  to  obtain  an 
accurate  census  of  the  population. 

Xiibeoednui  (Or.  XtfiiganiSt  incense;  mif^pos^ 
the  eedar-tree),  A  genus  of  Chilian  and  New 
Zealand  Con{ferm,  related  to  Thuja,  L.  Donia- 
fta,  the  Kawaka  of  New  Zealand,  is  a  large 
tree,  yielding  a  fine-grained  heavy  timber; 
while  X.  BidwiUHf  from  the  same  country,  has 
wood  so  soft  and  porous  that  soap  bubbles  may 
be  blown  through  a  piece  a  foot  long.  The 
Chilian  L,  tetragona  and  L,  ckUensis  are  ralu- 
able  timber  trees.  The  srain  of  the  former  is 
so  straight  and  equal,  that  the  wood  can  be 
split  into  shingles  which  look  as  though  they 
had  been  dressed. 

Ubra  (Lat  the  balance).  One  of  the  zo- 
cliacal  constellations,  the  seventh  in  order, 
beginning  with  Aries.  libra  is  one  of  the 
forty-eight  ancient  constellations  of  Ptolemy. 

LiBHA  denotes  also  the  ancient  Boman  pound. 
(Wbohts.] 

Ubraiiest  Xtlnenitliiff.  The  name  given 
to  a  peculiar  species  of  circulating  librair, 
instituted  a  few  years  aso  at  Haddmgton,  in 
^ooUand,  b^  Mr.  Samud  Brown.  The  prin- 
-ciple  on  which  such  libraries  are  formed  con- 
sists, as  the  epithet  itinerating  implies,  in  the 
books  being  sent  from  one  part  or  oistrict  of  a 
^country  to  another  on  the  following  plan :  The 
books  are  formed  into  divisions,  consisting  each 
of  a  certain  number  of  volumes,  and  propor- 
tioned in  number  to  the  extent  of  the  country 
intended  to  be  supplied.  Each  division  remains 
for  a  certain  penod  (in  some  instances  one  or 
two  yean)  in  the  same  place,  when  it  is  re- 
moved to  another,  and  succeeded  by  a  new 
supply  of  books  of  the  same  number ;  by  which 
means  each  place  has  a  fresh  supply  of  useful 
reading  at  snort  stated  intervals.  In  Hadding- 
tonshire, which  may  be  called  the  head-quartera 
of  itinerating  libraries,  the  books  consist  of  43 
divisions  of  60  volumes  each :  and  on  the  prin- 
ciple above  explained  each  volume,  at  an 
avenge  of  the  43  divisions,  is  read  five  times 
during  two  yean,  the  period  at  which  the 
books  are  changed.  The  system  of  itinerating 
libraries  has  been  extended  to  various  other 
parts  of  Scotland,  to  several  districts  of 
Eng^nd,  to  Ireland,  Canada,  South  Africa, 
ana  Jamaica.  The  use  of  the  books  is  gra- 
tuitous, if  so  wished;  and  never  more  uan 
a  penny  per  annum  has  been  systematically 
taken  from  any  reader.  Voluntary  contri- 
butions, however,  either  in  books  or  money, 
are  received.  (jQ-eographieal  Dictionary,  art 
'Haddington.') 

XAlMrarj  (Lat.  liber,  book).  The  name 
given  either  to  a  collection  of  books,  or  to  the 
apartment  or  edifice  in  which  they  are  kept. 
The  most  famous  of  ancient  libraries  was 
that  of  Alexandria.  Its  history  has  been 
written  by  Bonamv  (M^m.  de  FAcad,  dee  Inecr. 
ToL  ix.),  Beinhard  (Gotting.  1702),  and  many 
others.  It  was  first  formed  by  the  Ptolemies, 
Soter,  Lagides,  Philadelphus  and  Euergetes; 
the  last  or  whom  resorted  to  very  royal  mea- 
sures for  the  accomplishment  of  so  laudable  an 
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end ;  for  he  is  said  to  have  seized  on  books  im- 
ported from  (Greece,  caused  them  to  be  copied, 
and  returned  the  copies  to  the  proprietora, 
keeping  the  original  for  his  library.  The  col- 
lection of  Soter  is  said  to  have  been  deposited 
in  a  suburb  called  Bruehium,  which  was  burnt 
by  the  troops  in  Caesar's  Egyptian  war.  That 
of  Philadelphus  (^e  smaller  of  the  two)  was 
preserved  in  the  temple  of  Serapis,  and  became 
the  nucleus  of  the  later  library,  which  was  aug- 
mented by  the  great  library  of  Pergamus  (said 
to  have  amounted  to  200,000  volumes),  pre- 
sented to  it  by  Mark  Antony.  The  narrative 
of  the  destruction  of  this  library  bv  the  fana- 
tical Arabs,  in  A.D.  641,  is  among  the  popular 
chapten  of  history;  and  the  most  carefbl 
enquiren  are  of  opinion  that  it  is  substan- 
tially, if  not  literally,  true,  notwithstanding 
the  doubts  thrown  on  it  by  Oibbon  and  othen. 
The  fint  public  library  at  Borne  was  founded 
by  Asinius  Pollio;  the  second,  the  Palatine, 
by  Augustus;  sreat  part  of  it  was  consumed 
under  Commodus;  but  much  remained  even 
in  the  time  of  Constantine.  Bensch  (1734), 
Eckerman  (1764),  and  Eckhart  (1799),  have 
published  separate  dissertations  on  the  libraries 
of  the  Bomans.  The  ancient  libraries  of  the 
West  must  have  whollv  perished  in  the  convul- 
sions whichattended  the  overthrow  of  its  empire. 
The  history  of  those  of  the  East  is  not  easy 
to  investigate.  Constantinople  certainly  pos- 
sessed, at  the  period  of  its  capture,  extensive 
remains  of  ancient  literature ;  and  many,  but 
almost  wholly  fruitless  investigations,  have 
been  made  of  late  yean  in  the  monastic  libra- 
ries of  modem  Greece,  particularly  of  Mount 
Athos,  for  valuable  manuscripts.  (Walpole's 
Oriental  Memoirs;  Journal  of  Education, 
vol  ii. ;  Curzon's  Monasteries  of  the  Levant,) 
The  best  accounts  of  ancient  libraries  to 
which  we  are  able  to  refer  the  reader,  are  con- 
tained in  the  work  of  Petit  Badel,  Bicherches 
sur  Us  Bibliothkques  Anciennes  et  Modemes; 
Heeren,  History  of  the  Study  of  Classical 
Literature,  voL  i. ;  Ench  and  Gruber's  Eney' 
doptedia,  art  *  Bibliotheken ;  *  Taylor's  History 
of  the  Transmission  of  ancient  Books  in  modem 
Times ;  Ency.  Brit.  art.  *  Library.* 

Of  modem  public  libraries,  the  most  cele- 
brated is  that  of  Paris  (Bibl.  Imp^riale).  It 
was  commenced  by  King  John,  in  the  middle 
of  the  fourteenth  century,  with  ten  volumes ; 
and  has  been  augmented  by  subsequent  kings 
to  the  enormous  number  which  it  now  pos- 
sesses. (Le  Prince,  Essai  Historique  sur  la 
Bibl,  du  Roi,  Paris  1787.)  In  Italy,  the  Am- 
brosian  at  Milan,  and  the  Vatican  at  Borne, 
are  peculiarly  rich  in  MSS.  But  the  most 
extensive  are  those  of  the  British  Museum. 
That  of  Oxford  (the  Bodleian^  is  peculiarly  rich 
in  Oriental  manuscripts.  Tnat  of  the  Advo- 
cates, at  Edinburgh ;  and  of  Trinity  College, 
Dublin,  are  extensive.  Statements  of  the 
number  of  books  contained  in  public  libraries 
will  be  found  in  many  works;  but  no  sta- 
tistical information  is  more  imperfect  and 
worthless. 
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Premising  thus  much  as  to  thexmeertainty  of 
our  mat«riaTs,  we  offer  the  following  estimate 
of  the  contents  of  some  of  the  principal  libra- 
ries of  Europe. 

Great  Britain. — British  Museum  (1864), 
780,000  printed  volumes  (the  additions  now 
exceed  40,000  per  annum),  MSS.  (1864)  80,800. 
Bodleian,  Oidbrd,  printed  volumes  (1862) 
400,000,  MSS.  30,000.  Advocates*,  Edinburgh 
(1867),  172,000. 

France. — Imp^riale  (1862),  more  than 
600,000  printed  besides  450,000  pamphlets  or 
sheets,  84,000  MSS. 

Germany. — Munich,  probably  from  400,000  to 
600,000  printed,  10,000  MSS.  Vienna  (1853), 
365,000  printed,  20,000  MSS.  Berlin,  460,000 
printed,  10,000  MSS.  Gottingen  (1850), 
300,000  printed,  6,000  MSS.  Dresden  (1853), 
305,000  printed. 

7te/y.— Vatican,160,000  printed,  40,000  MSS. 
Public  Library,  Naples,  200,000  printed,  4,000 
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Btutia, — Imperial  of  St.  Petersburg  (1867), 
620,000  printed,  21,000  MSS.  Denmark, 
Copenhagen,  408,000  printed,  16,000  MSS. 

Xdbratton  (Lat.  libratio,  from  libra,  a 
balance).  In  Astronomy,  a  term  applied  to 
certain  phenomena  connecte<l  with  the  moon's 
motion. 

The  libration  is  of  two  kinds ;  the  libration 
in  longitude  and  the  libration  in  latitude. 
The  libration  in  longitude,  by  which  we  are 
enabled  to  look  a  few  degrees  round  the 
equatorial  parts  of  her  eastern  and  west-em 
limbs,  is  occasioned  by  this  circumstance,  that  the 
rotatory  motion  of  the  moon  about  her  axis  is 
not  always  precisely  equal  to  the  angular  velo- 
city in  her  orbit.  K  the  moon's  orbital  motion 
were  uniform,  and  performed  in  the  same  time 
as  her  rotation  about  the  axis,  the  radius  vector 
from  the  centre  of  the  earth  would  always 
intersect  the  lunar  disc  in  the  same  point,  or 
the  moon  would  always  present  exactly  the 
same  face  to  the  earth.  But  the  rotatory 
motion  is  sensibly  uniform ;  while  the  orbital 
motion,  being  performed  in  an  ellipse,  is  some- 
times slower  and  sometizhes  faster  than  its 
average  amount.  Hence  the  spots  near  the 
eastern  and  western  borders  alternately  dis- 
appear and  reappear. 

The  libration  in  latitude  is  occasioned  by 
the  inclination  of  the  moon's  axis  of  rotation  to 
the  plane  of  her  orbit.  Supposing  this  axis 
always  to  have  the  same  direction  in  space,  the 
angle  which  it  makes  with  the  radius  vector  of 
her  orbit  will  be  acute  during  one  part  of  her  re- 
volution and  obtuse  in  another.  Hence  the  two 
poles  of  rotation,  and  the  adjacent  parts  of  the 
surface,  are  alternately  visible  from  the  earth. 

Xdoense  (Lat.  licentia).  In  Law,  a  power 
or  authority  given  to  a  man  to  do  some  lawful 
act>  and  conferred  either  by  word  or  by  deed. 
If  a  man  abuse  a  license  or  authority  given  to 
him  by  the  law  except  in  distraining  for  rent, 
with  respect  to  which  special  statutory  provi- 
■ions  have  been  made,  he  becomes  a  trespasser 
ab  initio.    License  is  also  commonly  taken  for 
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the  admission  of  an  individual,  by  proper  au- 
thority, to  the  right  of  doing  particular  acts, 
practising  in  professions,  &e.,  and  for  the  cer- 
tificate of  such  admission. 

XAoentlate.  A  degree  in  some  foreien 
universities ;  but  not  known  in  the  universities 
of  England,  except  in  the  instance  of  the  deeree 
of  licentiate  }n  medicine,  which  is  granted  at 
Cambridge.  In  the  original  sense  of  the  word 
it  appears  to  have  been  a  title  applied  only  to 
such  as  had  obtained  a  license  to  teach.  It  is 
said  to  be  of  Italian  origin,  and  first  granted  at 
the  university  of  Boloena.  Where  the  degree 
of  licentiate  exists,  it  intervenes  between  that 
of  bachelor  and  that  of  doctor. 

Xdoli  Ckite  (Gcr.  leiche,  a  corpse),  A  shed 
over  the  entrance  of  a  churchyard,  or  a  cemetery, 
beneath  which  the  bearers  of  the  corpse  some- 
times rested. 

Xdobaniia  (6r.  Xcfx(»,  /  lick).  The  fore- 
finger, used  in  tasting  a  small  quantity  of 
anything. 

Xiiclieii  (Gr.  Xuxh^t  o  roughness  of  the  skin). 
In  Pathology,  a  papulous  eruption  of  the  skin, 
terminating  in  scurfy  exfoliations:  it  is  gene- 
rally symptomatic  of  disordered  stomach  and 
bowels. 

UobonB  (Gr.  Xfix^v).  A  very  extensive 
natural  group  of  Cryptogams  of  a  very  low 
organisation,  which  grow  on  the  bark  of  trees 
or  rocks,  when  they  form  a  kind  of  incrustation ; 
or  upon  the  ground,  when  they  consist  of 
irregular  lobes  parallel  with  the  earth's  surface. 
Occasionally  in  all  situations  they  are  found  in 
a  branchea  state;  but  their  subdivisions  are 
generally  irregular  and  without  order.  Their 
fructification  consists  of  hard  nuclei,  called 
shields^  which  break  through  the  upper  surface 
of  the  thdUus  or  main  substance  of  the  lichen, 
are  of  a  peculiar  colour  and  texture,  and  con- 
tain the  reproductive  particles. 

Lichens  abound  in  the  cold  and  temperate 
parts  of  the  world.  The  greater  part  are  of 
no  known  use ;  but  some,  as  the  reindeer  moss 
( Cenomyce  rangiferina),  the  Iceland  moss  ( Cs' 
traria  islandica),  and  various  species  of  Gyro- 
phora,  are  capable  of  sustaining  life,  either 
m  animals  or  man.  The  Iceland  moss,  when 
deprived  of  its  bitterness  by  boiling,  becomes, 
indeed,  a  diet  recommended  to  invalids.  Others 
are  used  as  tonic  medicines,  as  Variolaria 
faginea^  and  Parmelia  parietina.  Their  prin- 
cipal use  is,  however,  that  of  frimishine  the 
dyer  with  brilliant  colours;  orchil,  cudbear, 
and  perolle,  with  many  more,  are  thus  em- 
ployed. 

ILIolieiiSt  Colouring  Matters  of.  Lichens 
or  liverworts  are  diminutive  mossy-looking 
plants  frequently  found  on  old  walls,  tiie  trunks 
of  trees,  &c  in  most  countries.  They  all  con- 
tain definite  crystalline  substances  which  be- 
come coloured  on  exposure  to  a  moist  ¥rarm 
atmosphere  containing  ammonia.  Foreign  li' 
chens  are  especially  rich  in  these  matters, 
100,000/.  worui  being  annually  imported  into 
this  country,  dhiefly  from  the  Canary  Islands, 
for  the  purpose  of  making  the  well-known  lilac, 
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hivLB,  Tiolet  and  purple  dyes  known  as  archil^ 
evdbear,  and  litmus.  The  following  is^  a  list  of 
the  lichen  deriTatives;  they  were  nearly  all 
discoyered  by  Stenhouse  and  Schunk,  and  the 
chief  of  them  are  treated  of  in  separate  articles : 
Amaiythrin,  azoerythrin,  beta-orcin,  chloror- 
cein,  chiysophanic  acid,  ervthrellic  acid,  ery- 
thric  acid,  erythroleic  acid,  erythro-mannite, 
eyernic  acid,  eyerninic  acid,  gyrophoric  acid, 
lecanoric  acid,  lencorcein,  litmic  acid,  litmylic 
acid,  nitro-eiyUiio*mannite,  orcein,  orcin,  orsellic 
add,  parellic  acid,  picroerythrin,  pseudeiythrin, 
procellinin,  spanioUtmin,  telerythrin. 

Uotienlo  Aoid.  An  acid  found  in  some 
species  of  lichens.  It  is  the  same  as  fumaric 
acid. 

ILIolieiilii.  A  substance  closely  allied  to 
starch,  extracted  £rom  the  Cetraria  islandica^ 
or  Iceland  moss. 

ILIobeiistearlo  Acid.  A  crystalline  oily 
body  contained  in  Iceland  moss. 

:Llclitenberir*s  Ftrures.  When  the  knob 
of  a  charged  Lcyden  phial  is  drawn  oyer  a  flat 
surface  of  lac  or  resin,  as,  for  instance,  the  plate 
of  an  electrophoma,  it  leayes  a  charge  in  its 
track,  positiye  or  negatiye,  as  we  choose ;  and 
if^  after  this,  a  mixture  of  certain  powders  be 
sifted  upon  the  plate,  as,  for  instance,  of  pow- 
dered sulphur  and  red  lead,  the  sulphur  will 
adhere  to  the  one  and  the  red  lead  to  the  other 
electrified  surface,  and  with  a  little  manage- 
ment  groups  of  figures  resembling  flowers  may 
be  thus  brought  out,  as  Lichtenberg  flrst  ob- 
served. 

Zdcks.  A  term  applied  in  North  America 
to  sandy  tracts  of  land,  upon  which  common 
salt  forms  an  efflorescence,  and  which  almost 
all  graminiyorous  animals  resort  to  for  the 
purpose  of  licking  the  surface. 

XAetora  (Lat  lictores).  Officers  who  at- 
tended the  principal  Koman  magistrates  (such 
as  the  consuls,  master  of  the  horse,  and  prsetors) 
and  the  yestal  yirgins  on  their  appearance 
in  public.  Their  insignia  were  the  joices  or 
bunch  of  rods  ^originally  encircling  an  axe, 
which  within  tne  walls  of  Kome  was  used 
nnder  the  republic  only  by  dictators),  and  the 
ffirga  or  rod,  which  was  used  to  touch  the 
door  of  the  magistrate  on  returning  home. 
The  nimiber  of  lictors  in  attendance  yaried 
according  to  the  rank  of  the  magistrate ;  thus 
the  consuls  had  twelye,  the  praetors  six,  and 
.dictators,  according  to  some,  twenty-four. 

Zdouala  (its  Macassar  name).  A  genus  of 
palms  from  India  and  the  Indian  Archi- 
pelago, one  species  of  which,  L.  acutifida^ 
yields  the  walking  sticks  known  by  the  name 
of  Penang  lawyers.  The  stems  ayerage  about 
an  inch  in  diameter,  and  fiye  feet  or  more  in 
height. 

Xdebenerite.  A  pseudomorphous  form  of 
Elaeolite. 

XdeberkiUiii.     A  silyer  concaye  reflector 

fixed  on  the  object-glass  end  of  a  microscope  to 

bring  the  light  to  focus  on  an  opaque  object. 

^  ZdeberktUmlan   Glands.    In  Anatomy, 

limple    secerning   cayities,   haying   the    form 

362 


LIEUTENANT 

of  blind  tubular  depressions  of  the  intestinal 
mucous  membrane,  tnickly  distributed  oyer  the 
whole  sur&ce  of  the  large  and  small  intestines. 
They  are  so  called  after  their  discoyerer 
Lieberkiihn,  who  obserred  them  in  the  small 
intestines,  where  they  are  yisible  only  with  the 
aid  of  a  lens,  their  orifices  appearing  as  minute 
dots  scattered  between  the  yilli.  They  are 
larger  in  the  large  intestine. 

XAebifrtte.  A  hydrated  carbonate  of  ura- 
nium and  lime  occurring  in  mammillary  con- 
cretions or  thin  crusts  of  an  i^ple-green  colour, 
near  Adrianople  in  Turkey,  and  al«>  in  Saxony 
and  Bohemia.    Named  after  Baron  Liebie. 

Xdegre  (in  the  Latin  of  the  middle  ages  ligeus, 
perhaps  from  ligare,  to  bind;  Dome  writers 
deriyed  the  word  liege  from  the  Teutonic  word 
leude — Mod.  Ger.  leute,  people — ^uscd  in  the 
sense  of  vassal).  A  liege  lord,  in  feudal 
language,  is  a  superior  to  whom  allegiance  is 
owed,  and  a  liege-man  he  who  owes  such  alle- 
giance. Hence  all  subjects  are  termed  lieges 
of  the  king. 

Xden  (Fr.  a  bond).  In  Law,  the  right 
which  a  creditor  has  to  retain  the  property  of 
his  debtor  until  the  debt  has  been  paid.  It 
ftimishes  one  of  yeiy  few  instances  in  which  a 
party  is  allowed  to  take  the  law,  as  it  were, 
into  his  own  hands.  Liens  are  either  general 
or  particiUar.  A  general  lien  is  the  right  to 
retain  a  thing  for  a  general  balance  of  accounts, 
and  not  for  utose  demands  only  which  arise  in 
respect  of  the  thing  retained.  This  sort  of  lien 
is  not  fayoured  by  law,  as  haying  a  tendency 
to  prefer  one  creditor  to  another.  A  particular 
lien,  which  the  law  is  said  to  fayour,  is  a  right 
to  retain  a  thing  when  the  claim  against  the 
owner  of  it  arises  out  of  the  thing  retained 
itself ;  as,  where  a  tailor  has  made  tihe  cloth  of 
his  customer  into  a  coat,  the  tailor  may  retain 
the  cloth  until  he  is  paid  for  his  labour  in 
making  it  into  a  coat.  The  payment  of  a 
simple  contract  debt  cannot  be  enforced  by 
action  after  six  years  haye  elapsed  from  the 
time  the  debt  was  incurred :  but  a  party  who 
has  a  lien  on  property  may  retain  it  for  an 
unlimited  period,  imtil  his  claim  is  satisfied. 

Xdentery  (Q-r.  KtKvrepla,  from  Xcibf,  smooth, 
and  ^rrcpo,  bowcU).  A  Medical  term  formerly 
applied  to  a  form  of  diarrhosa  in  which  the 
food  passes  rapidly  through  the  bowels  in  an 
apparently  undigested  state.  Lubricity  of  the 
intestines. 

ILIentenant  (Fr. ;  from  Lat.  locum  tenens, 
holding  a  place).  In  the  Army,  a  commissioned 
officer  next  in  rank  to  a  captain,  in  whose 
absence  he  takes  the  command  of  his  com- 
pany. In  the  British  service  the  lieutenants 
of  the  three  regiments  of  foot  guards  haye 
the  rank  of  captain.  In  the  marine  artillery 
and  marines  of  the  British  senrice,  and  in  all  the 
regiments  of  most  of  the  Continental  nations, 
there  being  no  cornets  or  ensigns,  the  subaltern 
officers  are  distinguished  as  first  and  second 
lieutenants.  In  the  royal  artillery  and  engineers 
there  is  no  commissioned  rank  lower  than  that  of 
lieutenant.    The  daily  pay  of  a  lieutenant  is: 
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In  the  life  guards  and  horse  gaards,  10«.  4d. ; 
foot  guards,  7s.  4d. ;  cavalry,  9«. ;  artillery 
(horse),  9s.  lOd. ;  (foot),  6*.  lOd. ;  engineers, 
6s.  lOd. ;  marines  and  infantry,  6^9.  6d. ;  and 
the  price  of  his  commission,  according  to  the 
present  regulations,  is,  for  the  life  guards, 
1J85/.  ;  horse  guards,  1,600/. ;  foot  guards, 
2,060/. ;  cavalry  and  infantry  of  the  line,  700/. 

Lieutenant.  In  the  Navy,  the  next  rank  to 
that  of  commander,  and  coordinate  with  that 
of  captain  in  the  army,  or  with  that  of  major 
after  being  eight  years  a  lieutenant.  The 
number  of  lieutenants  appointed  to  ships  of  war 
varies  with  their  rate.  A  ship  of  the  first 
ntc  carries  eight  lieutenants,  besides  super- 
numeraries; and  those  of  the  second,  third, 
fourth  rates,  &c.  have  respectively  one  less  than 
the  number  appointed  to  the  preceding  rate. 
The  daily  pay  of  a  lieutenant  in  the  British 
navy  varies,  according  to  the  ship,  from  14*.  9d. 
to  iOs.  His  half-pay  ranges  according  to 
service  from  Ss.  6d.  to  4s.  a  day. 

Xdentenant-ColoneL  A  commissioned 
officer  in  the  army,  next  in  rank  to  a  colonel, 
and  senior  to  a  major.  He  has  actual  command 
of  a  battalion  in  the  line.     [Colonel.] 

Xdentenant-Oeneral.     [General.] 

Xieutenaiit-Oeneral  of  tbe  Mingdota, 
A  dignity  equivalent  to  that  of  regent,  which 
has  been  occasionally  held  in  France  on  tem- 
porary emergencies.  The  count  of  Artois  (after- 
wards Charles  X.)  took  this  title  in  1814  on 
entering  France,  and  held  it  until  the  arrival 
of  his  brother,  Louis  XVIII.  On  the  expulsion 
of  Charles  X.,  in  1830,  the  duke  of  Orleans 
was  constituted  lieutenant-general,  both  by  an 
ordinance  of  that  prince,  and  by  the  provisory 
government  of  the  H6tel  de  Ville,  on  July  29 ; 
and  retained  the  title  until  he  was  proclaimed 
king  on  August  7  following. 

Xddvrlte.  A  silicate  of  iron  and  lime,  named 
after  the  discoverer,  Le  Li^vre.  It  has  also 
been  called  Jeniie  and  Bvaite^  as  being  found 
at  Jena  and  in  the  island  of  Elba. 

Xdlb  (Oer.  leben).  A  living  thing  has  been 
detincd  by  Professor  Owen  as  an  object  which 
possesses  such  an  internal  cellular  or  cellulo- 
vascular  structure  as  can  receive  fluid  matter 
from  without,  alter  its  nature,  and  add  it  to  the 
alterative  structure.  Such  fluid  matter  is  called 
nutritive,  and  the  actions  which  make  it  so  are 
called  assimilation  and  intussusception.  These 
actions  are  classed  as  vitalf  because,  as  lone  as 
they  are  continued,  the  oicanism  is  said  to  live. 
Other  definitions,  formed  more  or  less  upon 
metaphysical  bases,  have  been  suggested  by 
physiologists.  Bichat  defined  life  as  '  the  sum 
total  of  the  functions  which  resist  death,'  which 
has  been  wittily  paraphrased  as  *  Life  consists 
in  being  able  to  live.'  Treviranus  defined  it  as 
'the  constant  uniformity  of  phenomena  with 
diversity  of  external  infiucnces ; '  Lawrence  as 
'  the  assemblage  of  all  the  functions  or  purposes 
of  organised  bodies,  and  the  general  result  of 
their  exercise ; '  Dug^  as  '  the  special  activity 
of  organised  bodies ; '  B^clard  as  *  organisation 
m  action ; '  Kant  as  '  an  internal  principle  of 
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!  action ;  *  De  Blainville  as  '  the  twofold  internal 
movement  of  composition  and  decomposition,  at 
once  general  and  continuous ; '  Herbert  Spencer 
as  '  the  definite  combination  of  heterogeneous 
changes,  both  simultaneous  and  successive,  in 
correspondence  with  external  coexistences  and 
sequences ; '  and  Mr.  Q-.  H.  Lewes  as  '  the 
dynamical  condition  of  the  organism.'  The 
whole  question  of  the  correct  terminology  of 
the  sciences  of  life  is  not  yet  in  a  sufficient 
state  to  be  dogmatically  decided. 
Xiife  Annuity.  [Annuitt.] 
Xdfe  Aaanranoe.  [Assurance.] 
Xdfo  Buoy.  An  apparatus  carried  on  ship- 
board, piers,  &c  for  the  purpose  of  throwing  to 
a  person  who  has  fallen  into  the  water,  to  enable 
him  to  sustain  himself  until  the  arrival  of 
assistance.  The  commonest  form  is  a  zone  of 
about  thirty-one  inches  in  diameter,  six  inches 
wide  and  four  inches  thick.  It  is  formed  of 
about  twelve  pounds  of  cork  in  thin  layers; 
the  whole  bemg  held  together  by  a  painted 
canvas  case.  Such  a  buoy  will  sustain  six 
persons.  Some  life  buoys  comprise  a  short 
mast  to  cany  a  flag  for  daylight^  or  a  com- 
position which  at  night  bums  for  some  minutes 
with  a  powerful  light  The  obj'ect  of  this 
arrangement  is  to  attract  the  attention  of  the 
drowning  person. 

Xdfe  Ooards*  Cavalry  troops  composing 
the  body  guard  of  a  sovereign  prince.  In 
England  they  consist  of  two  regiments,  each 
comprising  a  total  of  440  of  all  ranks.  There 
is  also  a  regiment  of  horse  guards  performing 
the  same  duties.  In  Germany  such  troops  are 
styled  the  leib  garde  (body  guard);  and  in 
France  the  garde  du  corps.  The  English 
name  is,  therefore,  only  catachrestic.  [GKta&ds.1 
Xdfe  Xdne.  In  a  Ship,  any  rope  stretchecL 
along  for  the  safety  of  the  men,  as  is  practised 
in  bad  weather;  also  lines  attached  loosely  to 
a  life  buoy  to  give  a  person  in  the  water  more 
chance  of  obtaining  a  hold  upon  it. 
Xdfe,  Mean  Bnratlon  of.    [Exfbctattox 

OF  LiFB.] 

Xiife  Sent.  In  Scottish  Law,  the  right  of 
enjoyment  either  of  an  heritage  or  a  sum  of 
money,  for  the  life  of  the  life  renter.  The 
superior  proprietor  of  the  subject,  or  fee,  in 
which  this  rent  subsists,  is  termed  the  Jiar. 
Teres  (L  e.  dower)  and  courtesy  (analogous  to 
the  courtesy  of  England  in  English  law)  are 
instances  of  legal  life  rents. 

Btfe^reeerving  Apparatus.  This  ap- 
paratus, employed  to  effect  communication  ho- 
tween  a  stranded  vessel  and  the  shore,  consists 
in  our  service  of  a  cast-iron  shot  carrying  a 
leather  thong,  to  which  a  long  Une  is  secured. 
There  are  four  fuse  holes  from  which  flame  issues 
when  the  shot  is  flred.  Before  firing,  the  fuses 
are  uncapped,  and  the  shot  is  placed  in  the  bore 
of  the  gun  base  foremost.  This  apparatus  is 
also  known  as  Manby's  shot. 

Ufeboat.  A  IxMit  devoted  to  the  saving 
of  life  which  would  otherwise  be  sacrificed  from 
the  violence  of  the  sea.  As  its  service  is  only 
in  the  most  tempestuous  weather,  it  is  indift- 
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p«n8able  that  it  should  be  of  great  strength  y«t ' 
moderate  lightness,  easy  of  management,  and 
incapable  of  being  swamped.  Several  designs 
have  received  more  or  less  favour,  and  have 
each  been  instrumental  in  saving  many  lives. 
The  present  lifeboat,  as  adopted  by  the  Ro^ 
National  Lifeboat  Institution,  is  the  invention 
of  Mr.  Peake,  now  master-shipwright  of  Devon- 
port  Dockyard.  It  consists  of  a  strong  boat 
about  thirtv  feet  long,  and  eight  wide,  to  give 
great  stability.  It  is  nearlv  fiat-bottomed; 
out  the  bow  and  stem  (which  are  alike)  rise 
about  two  feet  higher  than  the  midship  por- 
tion. Running  along  the  upper  part  of  each 
side,  and  occupying  four  feet  m  length  of  bow 
and  stem,  are  air-tight  chambers  which  impart 
bu(^rancy,  and  are  sufficient  to  float  the  boat 
and  crew  when  filled  with  water.  Should  the 
boat  by  any  chance  capsize,  it  would  rest  on  the 
raised  points  of  the  bow  and  stem ;  but  as  it 
has  a  heavy  iron  keel  weighing  seven  or  eight 
hundredweight^  it  is  very  nearly  impossible  for 
it  to  tum  over,  and  if  it'do  capsize  it  is  wholly 
impossible  for  it  to  remain  many  seconds  with- 
out righting  itself.  The  iron  keel  is  also  of 
great  advantage  on  taking  the  beach  or  crazing 
a  rock.  The  boat  has— and  this  is  its  distinc- 
tive feature — a  false  bottom  sufficientlv  raised 
to  be  above  the  water-line  when  it  is  fully  laden 
with  crew  and  passengers.  The  space  between 
the  false  bottom  and  the  bottom  of  the  boat  is 
tightiy  packed  with  pieces  of  cork  and  light 
wood;  and  passing  nght  through  this  ballast 
fix>m  the  false  bottom  to  the  water  below  are 
open  tubes  about  six  inches  in  diameter.  If  a 
sea  be  shipped  and  the  boat  filled,  the  water  is 
immediately  discharged  through  the  tubes,  since 
the  false  bottom  is  above  the  water-line.  The 
lifeboat  is  propelled  by  eight  to  twelve  oars  of 
the  best  fir :  usually  rowed  double-banked. 

For  carriage  on  board  ship  this  land  life- 
boat is  too  cumbrous;  and,  for  this  purpose, 
an  ingenious  folding  lifeboat  has  been  invented 
by  the  Rev.  E.  L.  Serthon,  of  Fareham,  which 
readily  expands  and  possesses  great  strength. 
It  is  much  used  by  ocean  steamers. 

&ift»tenter«  The  name  given  in  some 
parts  of  England  to  a  sort  of  regulator  or  go- 
vernor applied  to  windmills  to  counteract  the 
irregular  action  of  the  wind.  In  a  windmill  for 
grinding  com,  the  distance  between  the  upper 
and  lower  miUstones  is  regulated  according  to 
the  velocity ;  and  if,  when  the  mill  is  at  work, 
the  velocity  should  receive  any  considerable 
increase,  the  com  is  forced  rapidly  through  the 
mill  without  beins  sufficiently  ground.  To 
prevent  this  is  the  object  of  the  hft-tenter.  Like 
the  governor  of  a  steam  engine,  it  acts  by  the 
centrifugal  force  of  one  or  more  balls  which  fly 
out  when  the  velocity  is  augmented,  and  as  they 
rise  in  the  arc  of  a  circle,  allow  the  end  of  a 
lever  to  rise  with  them,  while  the  other  end 
descends  with  the  upper  millstone,  and  brings 
it  a  little  nearer  to  the  under  one. 

Itfftliir  Jack.  A  simple  mechanical  ar- 
rangement for  raising  one  end  of  the  axletree  of 
a  carriage,  and  so  lifting  the  wheel  from  the 
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ground;  the  wheel  can  then  be  removed,  or 
turned  round  for  the  purpose  of  being  cleaned. 

XdlUiig  Pomp.    [Pump.] 

ILittM.  On  Shipboard,  the  ropes  used  for 
hoisting,  lowering,  and  maintaining  in  position 
the  several  yards.  They  pass  in  pairs  over  the 
head  of  the  mast  on  which  the  yard  is  sus- 
pended, and  thence  to  the  deck  or  to  the  tops. 

Uffunonta  (Lat  ligamentum,  from  ligo,  / 
bind).  Strong  elastic  membranes  connecting 
the  extremities  of  the  movable  bones.  When 
boiled  in  water  they  yield  more  or  less  gelatine, 
and  leave  a  portion  of  insoluble  albumen. 

&lratiire  (Lat.  li^tura,  from  ligo).  In 
Music,  the  tie  which  binds  several  notes  of  like 
length  together,  by  which  they  appear  in  groups. 

Thus  L^n^  ^our  quavers,  by  means  of  a 

ligature  at  top  or  bottom,  assume  the  form 

I  I  I  I   ,  the  line  connecting  them  being  the 

ligature. 

LiOATUBS  (Lat.  ligo,  /  bind).  In  Surgery,  a 
waxed  thread  of  si&  used  in  tying  arteries  or 
veins. 

ILIgatnrea*  In  Printing,  two  or  more  let- 
ters cast  on  one  piece  or  shank.  They  are  also 
called  logotypes  (word-types),  a  name  given 
them  by  the  late  Earl  Stanhope.  They  have 
never  succeeded  in  a  commercial  point  of  view, 
although  great  effi:>rts  were  miide  some  few 
years  back  by  Miyor  Beniowski  to  induce  the 
House  of  Commons  to  accept  his  logotypes  for 
printing  their  work.  The  precursor  of  the  Times 
newspaper  (the  Universal  Register)^  as  well  us 
the  flrst  few  numbers  of  the  Times  itself,  were 
printed  with  logotypes;  and  the  founder  of 
these  journals,  Mr.  J.  Walter,  in  the  first  num- 
ber of  the  Register^  published  Jan.  1, 1785,  tells 
his  readers  that  he  considers  the  new  mode  so 
economical  that  he  can  in  consequence  afford  to 
sell  his  paper  at  *  one  halfpenny  under  the  price 
paid  for  seven  out  of  the  eight  morning  papers.* 

The  ligatures  now  in  use  arc  few  in  number, 
havine  been  reduced  to  se,  ob,  ff,  ffi,  ffl,  fi,  and  fl ; 
but  within  the  last  forty  years  we  had  also  the 
€t^  fl>,  fli,  fi,  flc,  fl,  and  ft,  now  discarded  mainly 
in  consequence  of  our  confining  ourselves  eu- 
tirelv  to  the  short  s.  The  &  is  the  modem  form 
of  the  &,  the  e  and  t  joined  together  for  tt. 
Earl  Stanhope  proposed  to  abolish  the  present 
ligatures  by  making  the  f  more  upright  without 
being  kemed,  so  as  to  admit  an  i  or  an  1  or 
another  f  after  it,  and  to  introduce  others  which 
occur  more  frequently,  viz.  th,  in,  an,  re,  se,  to, 
of,  and  on. 

Greek  Ligatures. — In  former  times  Greek  was 
printed  as  written  in  the  middle  ages,  with  an 
immense  number  of  ligatures,  some  easily  de- 
cipherable, but  most  of  them  not  intelligible 
even  to  good  Greek  scholars  of  the  present  day. 
A  list,  perhaps  the  most  complete,  was  compiled 
by  the  late  Mr.  Savage  from  various  sources, 
and  is  given  in  his  Dictionary  of  Printing. 

Tdgbt  (Ger.  licht,  Lat  lux,  Gr.  A»wic<Jf, 
Sansc  16k,  to  look  or  see).  The  phenomena 
of  light  and  vision  have  always  been  regarded 
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BB  one  of  the  most  interestiDg  branches  of 
natural  science;  though  it  is  only  aince  the 
days  of  Newton  that  they  have  been  examined 
with  such  care  as  to  afford  grounds  for  any  safe 
speculation  respecting  the  nature  of  light,  and 
the  mode  of  its  propagation  through  space. 

The  knowledge  of  the  laws  which  regulate  the 
phenomena  of  light  constitutes  the  science  of 
Optics,  which  is  diyided  into  a  number  of  sub- 
ordinate branches.  An  account  of  the  princi- 
pal phenomena  will  be  found  under  the  terms 
Abbbratzon,  Chbomatics,  Intkbfkbencb,  Op- 
tics, PoujusATioN,  Rbfleotign,  Befraction, 
&c.  The  present  article  will  be  confined  to  a 
brief  enumeration  of  some  of  the  principal  pro- 
perties of  light,  and  a  statement  of  the  two 
theories  which  have  been  proposed  to  explain 
its  nature  and  propagation. 

Properties  of  Light. — Experiments  of  the 
simplest  and  most  familiar  kind  suffice  to  show 
that  light  is  propagated  from  luminous  bodies 
in  all  directions.  Thus,  the  flame  of  a  lamp  is 
visible  from  every  part  of  the  sphere  of  which 
it  occupies  the  centre;  and  the  same  is  the 
case  with  respect  to  a  phosphorescent  body,  au 
electric  spark,  a  ball  heated  red-hot,  or  light 
having  any  other  source.  The  sun  throws  its 
light,  not  only  on  the  earth,  but  on  the  planets, 
and  comets,  and  every  other  body  in  the  firma- 
ment 

Another  property  of  light  is,  that  in  a  homo- 
geneous medium  it  is  always  propagated  in 
straight  lines.  This  is  evident  from  various 
considerations.  The  forms  of  shadows  correctly 
represent  the  outlines  of  the  objects  which  pro- 
duce them,  as  seen  from  the  luminous  body, 
which  could  not  be  unless  the  light  proceeded  in 
straight  lines  from  the  extremities  of  the  objects 
to  the  borders  of  the  shadow.  If  three  plates 
of  metal,  each  pierced  with  a  small  hole,  are 
placed  at  some  distance  behind  each  other,  and 
in  such  positions  that  the  three  holes  are  exactly 
in  one  straight  line,  the  light  will  pass  freely 
through  them ;  but  if  the  holes  are  not  exactly 
in  a  straight  Hne,  no  light  will  pass.  In  like 
manner,  if  a  number  of  similar  objects  are  placed 
behind  each  other  in  a  straight  line,  the  first 
renders  all  the  others  invisible  to  an  eye  placed 
in  the  same  line.  We  cannot  see  through  a 
bent  tube. 

A  third  property  of  light  is  that  it  requires 
time  for  its  propagation.  The  velocity  with 
which  it  passes  from  one  point  to  another  is, 
however,  so  great,  that,  with  respect  to  any  ter- 
restrial distances,  the  passage  may  be  considered 
as  instantaneous.  But  astronomy  furnishes  the 
means,  not  only  of  detecting  its  propagation,  but 
of  measuring  its  velocity  with  great  precision. 
The  eclipses  and  emersions  of  Jupiter's  satellites 
become  visible  about  16  m.  36  s.  earlier  when 
the  earth  is  at  its  least  distance  from  Jupiter, 
than  when  it  is  at  its  greatest.  Light,  therefore, 
occupies  above  a  quarter  of  an  hour  in  passing 
through  the  diameter  of  the  earth's  orbit.  Now. 
the  sun's  distance  from  the  earth  being  about 
91,000,000  miles,  it  follows  that  light  must 
tmyel  through  space  with  the  prodigious  though 
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finite  velocity  of  about  186,000  miles  in  • 
second  of  time,  and  consequently  would  pass 
round  the  earth  in  the  eighth  part  of  a  second. 
Astounding  as  this  conclusion  is,  no  result  of 
science  rests  on  more  certain  evidence.  It  is 
also  proved,  by  the  phenomena  of  aberration, 
that  the  light  of  the  sun,  planets,  and  all 
the  fixed  stars,  travels  with  one  and  the  same 
velocity. 

When  light  in  its  progress  encounters  an  ob- 
stacle, or  enters  a  difi&rent  medium,  it  undergoes 
certain  modifications,  depending  on  the  nature 
of  the  body  on  which  it  faUs,  or  the  medium 
into  which  it  enters.  When  it  faUs  on  a  smooth 
polished  surface,  a  portion  of  it  is  regularly 
refiected ;  that  is  to  say,  it  iB  returned  from  the 
surface  at  an  angle  equal  to  the  angle  of  inci- 
dence, and  pursues  its  course  in  a  straight  line 
as  before  the  refiection.  The  quantity  of  lieht 
thus  refiected  depends  on  the  nature  and  polish 
of  the  surface,  and  on  the  angle  of  indaenoe^ 
the  amount  being  greatest  when  that  angle  is 
small.  A  polished  surface  of  silver,  the  most 
perfect  refiector  of  light  known,  reflects  about  91 
per  cent  of  the  incident  rays,  whilst  a  polished 
surface  of  glass  at  a  small  angle  of  incidence 
refiects  only  about  4  per  cent.  If  the  medium 
upon  which  the  light  falls  be  transparent 
another  portion  of  it  enters  the  medium,  and 
there  (if  the  medium  is  homogeneous)  pur- 
sues a  rectilinear  course,  but  differing  from  its 
former  direction,  unless  the  surface  of  the 
medium  be  at  right  angles  to  the  track  of  the 
ray.  In  this  case  it  is  said  to  be  refracted. 
The  angle  of  refraction  depends  on  the  nature 
of  the  medium,  each  different  medium  having 
its  own  peculiar  action  on  light  In  many 
media,  comprehending  the  liquids  and  most 
of  the  uncrystallised  substances,  the  whole 
of  the  refracted  light  is  bent  from  its  original 
direction  at  the  same  angle.  In  many  others^ 
as  in  most  crystallised  media,  part  of  ths 
refracted  light  follows  one  course,  and  another 
part  of  it  a  different  one ;  the  two  portions  ac- 
quiring at  the  same  time  different  physical  pro- 
perties. In  this  case  the  refraction  is  said  to 
be  double,  and  the  light  becomes  penalised. 
[PoLABisATiON.]  A  portion  of  the  lignt  falling 
on  a  body  is  refiectea  irregularly,  and  is  scat- 
tered in  all  directions ;  it  is  this  portion  which 
renders  bodies  visible.  All  bodies  on  which 
light  falls  absorb  a  certain  part  of  it ;  more  or 
less  in  proportion  to  their  opacity.  In  perfectly 
opaque  bodies  the  absorption  is  total,  and  tiie 
light  does  not  penetrate  to  a  sensible  depth 
under  the  surface.  In  others  it  penetrates 
farther;  but  even  in  the  most  transparent  it 
is  gradually  extinguished.  A  depth  of  only 
seven  feet  of  pure  water  is  required  to  absorb 
one-half  of  the  incident  light.     [Reflection.] 

Solar  light,  refracted  by  a  prism  or  other 
body,  is  separated  into  a  multitude  of  rays  of 
different  colours,  each  of  which  afterwards  pro- 
ceeds in  its  course  independently  of  all  the 
others.  These  differently  coloured  rays  possess 
different  physical  properties  and  different  de- 
grees of  refrangibility.     The  investigation  ift 
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the  lawB  of  the  dbpersion  of  the  coloured  rays 
forms  the  subject  of  chromatics.  One  of  the 
principal  facts  connected  with  it  is,  that  the 
ai^>er8iou  of  the  rays  by  different  refracting 
substances  is  not  proportioned  to  the  refraction ; 
the  dispersive  power  of  some  substances  being 
greater  than  that  of  others,  while  their  refract- 
ing power  is  leas.  This  fact  led  to  the  im- 
portant discoyeiy  of  the  achromatic  telescope, 
[Achromatism;  Chbobcatics.] 

Light,  on  being  regularly  reflected  or  re- 
fracteid,  undergoes  a  modification  termed  po- 
larisaiion,  in  virtue  of  which  it  presents,  on 
encountering  another  medium,  different  pheno- 
mena of  reflection  and  refraction  from  those 
presented  by  light  which  has  not  undergone 
such  modification.     [Poulbisation.I 

The  last  property  of  light  which  we  shall 
notice,  as  important  towards  forming  a  theory 
of  its  propagation,  is  that  to  which  Dr.  Young 
gave  the  name  of  interference.  Under  certain 
circumstances,  the  rays  of  light  exerdse  a 
mutual  influence  on  each  other;  increasing, 
diminishing,  or  modifjring  each  other's  effects 
according  to  certain  laws.  This  mutual  action 
of  the  rays  on  each  other  gives  rise  to  a  great 
number  of  the  most  beautiful  and  interesting 
phenomena  of  optics.  These  are  described 
under  the  term  Intbrfebbncb. 

Theories  of  Li^ht.^Two  different  theories 
have  been  proposed  regarding  the  nature  and 
propagation  of  light.  One  of  these  consists  in 
supposing  it  to  be  composed  of  particles  of  ex- 
cessive minuteness,  projected  from  the  luminous 
body  with  a  velocity  equal  to  about  186,000 
miles  in  a  second.  This  hypothesis  was  adopted 
by  Newton.  The  other  hypothesis  supposes 
light  to  be  produced  by  the  vibrations  or  undu- 
lations of  an  ethereal  fluid  of  great  elasticity, 
which  pervades  all  space  and  penetrates  all 
substances,  and  to  which  the  luminous  body 
gives  an  impulse  which  is  propagated  with  in- 
conceivable rapidity,  in  spherical  superficies, 
by  a  sort  of  tremor  or  undulation,  as  sound  is 
conveyed  through  the  atmosphere,  or  a  wave 
along  the  surface  of  water.  The  former  theory 
has  been  totally  abandoned,  and  we  may  there- 
fore devote  our  attention  exclusively  to  the  lat- 
ter, which  is  termed  the  undulatory  theory. 
The  principles  of  the  undulatory  theory  are  thus 
stated  by  Sir  J.  Herschel: — 

1.  'That  an  excessively  rare,  subtle,  and 
elastic  medium,  or  ether^  fills  sill  space,  and 
pervades  all  material  bodies,  occupying  the 
intervals  between  their  molecules ;  and,  either 
by  passing  freely  among  them,  or  by  its  extreme 
rarity,  offering  no  resistance  to  the  motion  of 
the  earth,  the  planets,  or  comets,  in  their  orbits, 
appreciable  by  the  most  delicate  astronomi- 
cal observations;  and  having  inertia,  but  not 
gravity. 

2.  *  That  the  molecules  of  the  ether  are  sus- 
ceptible of  being  set  in  motion  by  the  agitation 
of  the  particles  of  ponderable  matter ;  and  that 
when  any  one  is  thus  set  in  motion  it  communi- 
cates a  similar  motion  to  those  adjacent  to  it, 
•nd  thus  the  motion  is  propagated  farther  and 
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farther  in  all  directions,  according  to  the  same 
mechanical  laws  which  regulate  the  propagation 
of  undulations  in  other  elastic  m^a,  as  air, 
water,  or  solids,  according  to  their  respective 
constitutions. 

3.  *  That  in  the  interior  of  refracting  media 
the  ether  exists  in  a  state  of  less  elasticity, 
(X)mpared  with  its  density,  than  in  vacuo  (i.e. 
in  space  empty  of  all  other  matter) ;  and  that 
the  more  refractive  the  medium,  the  less,  rela- 
tively speaking,  is  the  elasticity  of  the  ether  in 
its  interior. 

'      4.    'That  vibrations  communicated  to  the 

I  ether  in  free  space  are  propagated  through  re* 

fractive  media  by  means  of  the  ether  in  their 

;  interior,  but  with  a  velocity  corresponding  to 

I  its  inferior  decree  of  elasticity. 

'      6.  *  That  when  regular  vibratory  motions  of 

;  a  proper  kind  are  propagated  through  the  ether, 

and,  passing  through  our  eyes,  reach  and  agitate 

'  the  nerves  of  our  retina,  they  produce  in  us  the 

I  sensation  of  light,  in  a  manner  bearing  a  more 

I  or  less  close  analogy  to  that  in  which  the  vibra- 

I  tions  of  the  air  affect  our  auditory  nerves  with 

that  of  sound. 

6.  '  That  as,  in  the  doctrine  of  sound,  the 
frequency  of  the  aerial  pulses,  or  the  number  of 
excursions,  to  and  fro,  from  the  point  of  rest 
made  by  each  molecule  of  the  air,  determines 
the  pitch  or  note ;  so,  in  the  theory  of  light,  the 
frequency  of  the  pulses,  or  number  of  impulses 
made  on  our  nen^es  in  a  given  time  by  the 
ethereal  molecules  next  in  contact  with  them, 
determines  the  colour  of  the  light ;  and  that  as 
the  absolute  extent  of  the  motion  to  and  fro  of 
the  particles  of  air  determines  the  loudness  of 
the  sound,  so  the  amplitude  or  extent  of  the 
excursions  of  the  ethereal  molecules  from  their 
points  of  rest  determines  the  brightness  or  in- 
tensity of  the  light' 

That  the  sensation  of  light  is  produced  by 
the  vibrations  of  an  extremely  rare  and  subtle 
fluid,  is  an  idea  that  was  maintained  by  Des- 
cartes, Hooke,  and  some  others;  but  it  is  to 
Huygens  that  the  honour  solely  belongs  of 
having  reduced  the  hypothesis  to  a  definite 
shape,  and  rendered  it  available  for  the  purposes 
of  mechanical  explanation.  Owing  to  the  great 
success  of  Newton  in  applying  the  corpuscular 
theory  to  his  splendid  discoveries,  the  specula- 
tions of  Huygeas  were  long  neglected ;  indeed, 
the  theory  remained  in  tlie  same  state  in  which 
it  was  left  by  him  till  it  was  taken  up  by  our 
countryman,  the  late  Dr.  Young.  By  a  train 
of  mechanical  reasoning,  which  in  point  of 
ingenuity  has  seldom  been  equalled.  Dr.  Young 
was  conducted  by  some  very  remarkable  nu- 
merical relations  among  some  apparently 
most  dissimilar  phenomena  of  optics,  to  the 
general  laws  of  di£&action,  and  to  the  true 
principles  of  the  colouration  of  crystallised  sub- 
stances. '  It  is  a  theory,'  says  Herschel, '  wliich, 
if  not  founded  in  nature,  is  certainly  one  of  the 
happiest  fictions  that  the  genius  of  man  has  yet 
invented  to  group  together  natural  phenomena, 
as  well  as  the  most  fortunate  in  the  support  it 
has  received  from  whole  classes  of  new  pheno- 
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mena,  which  at  their  discovery  seemed  in  irre- 
concilable oppoeition  to  it.  It  is,  in  &ct,  in 
all  its  Hpplications  and  details,  one  succession  of 
fdicities ;  insomuch  that  we  may  almost  be  in- 
duced to  say,  if  it  be  not  true,  it  deserves  to  be 
so/  (Bncy.  Meir.  *  Light,'  ^  596 ;  Sir  J.  Her- 
Bchel's  Treati86  on  Light ;  Airy's  Mathematical 
Tracts;  Brewster's  Optics;  i oun^ s^Lectures ; 
Biot,  TraiiS  de  Physique ;  Pouillet,  ElSmens  de 
Physique;  Hunt's  Researches  on  Light.) 

An  account  of  the  principal  photographic 
processes  will  be  found  under  the  term  Photo- 

QBAPHT. 

Light.  In  Painting,  the  medium  by  which 
objects  are  discerned.  In  a  picture  it  means 
the  part  which  is  most  illuminated.  This  may 
happen  from  natural  light,  as  the  sun  or 
moon ;  or  from  artificial  lights  as  a  fire,  candle, 
jcc  The  principal  light  is  generally  made  to 
fall  on  the  spot  where  the  principal  figures  are 
placed,  and  generally  near  the  centre  of  the 
picture.  A  reflected  light  is  that  which  a  body 
in  shadow  receives  from  a  contiguous  light 
object. 

lA.^'toX  Ball.  In  Artillery,  a  cylindrical 
wrought- iron  skeleton  with  hemispherical  ends, 
covered  with  canvas,  and  filled  with  a  composi- 
tion of  saltpetre,  sulphur,  resin,  and  oil,  which, 
when  ignited,  burns  for  some  time  with  a  red 
flame.  Light  balls  are  employed  in  the  de- 
fence of  fortresses  to  discover  the  working 
parties  and  assaulting  columns  of  the  enemy, 
into  whose  trenches  they  rire  thrown. 

lAgtkX  Oawalry.  Cavalry  especially  adapted 
by  the  liehtness  of  their  equipment,  &c.  for 
detached  auties,  skirmishing,  &c.  In  our  service 
cavalry  is  classed  as  heavy,  including  the  4th  and 
5th  dngoon guards,  and  Ist  and  2nd  dragoons; 
mediuMf  including  the  remaining  regiments  of 
dragoon  guards  and  dragoons  and  the  lancers ; 
and  light,  including  the  hussars  only. 

ILUlht  rnfkuitrjr.  An  honorary  distinction 
by  which  eleven  regiments  of  the  line  are 
called.  They  do  not  differ  in  any  essential 
particular  from  the  rest  of  the  line. 

Uiplit  Soom.  A  small  chamber  adjoining, 
but  isolated  from,  the  powder  magazine  in  a  ship. 
It  is  separated  from  the  latter  by  a  glass  parti- 
tion, tlm)iigh  which  the  light  of  the  lanterns  in 
the  light  loom  is  thrown.  The  object  is  to  pre- 
vent any  combustible  matter  being  taken  into 
the  magazine  itself. 

IdgtitMf  Artlllelal*  Artificial  light,  in  the 
practical  acceptation  of  the  term,  always  ema- 
nates from  solid  matter  heated  to  whiteness, 
and  in  nearly  all  cases  this  solid  matter  is  carbon. 
The  most  common  sources  of  artificial  light  are 
coal-gas,  oil,  and  candles,  the  flames  of  each  of 
which  are  composed  of  jets  of  burning  gas 
containing  little  particles  of  white-hot  carbon, 
and  dense  hydrocarbons ;  but  light  may  also  ori- 
ginate from  the  ignition  of  dense  gases  without 
the  presence  of  solid  particles,  as  m  the  explo- 
sion of  hydrogen  and  oxygen  under  pressure. 
The  first  of  the  three  is  made  at  a  distance,  and 
conveyed  to  the  burners  by  pipes;  the  other 
two  aze  made  on  the  spot,  or  the  oil  is  de- 
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composed  into  gas  by  the  heat  of  the  flame;  and 
tallow  or  wax,  being  first  melted  by  the  boat,  is 
then  decomposed  in  a  similar  manner.  All  light- 
giving  combustibles  behave  similarly.  Even  the 
electric  light  proceeds  from  piirticles  of  white-hot 
carbon;  the  heat,  however,  being  derived  from 
the  electric  force  instead  of  the  chemical,  as  in 
the  previously  mentioned  cases ;  by  this  means 
the  carbon  is  made  more  intensely  hot,  and  there- 
fore gives  out  more  light.     The  heat  produced 
by  the  chemical  action  of  the  gas  and  air  in  com- 
mon fiames  cannot  easily  be  increased  without 
too  rapidly  burning  up  the  light-giving  bodies ; 
under  these  circumstances,  therefore,  the  fiame 
will  give  less  light.  This  occurs  when  excess  of 
pure  oxygen  or  even  air  is  blown  into  the  interior 
of  such  a  fiame ;  heat  is  then  produced  at  the 
expense  of  light.    But  this  heat  can  be  utilised 
by  introducing  othersolid  matter  into  the  flame, 
such  as  platinum  wire,  a  lump  of  lime,  even  a 
piece  of  tobacco-pipe,  or  any  similar  solid  that 
does  not  fuse  or  bum   away.      Such  an  ai^ 
rangement  forms  the  so-called  lime  lights  fre- 
quently used  for  sigmdling  and  for  esdiibiting 
dissolving  views. 
UfflitSf  Wortbem.    [Aurora  Bobxalis.] 
Uglit-sliip.    A  fioating  lighthouse.    It  is 
anchored  firmly  in  positions  where  the  bottom 
or  the  depth  renders  a  fixed  structure  inap- 
plicable. 

Upliter.  A  strong  vessel  or  barge  fbr 
transporting  goods  or  stores,  chiefly  on  rivaxt 
or  canals,  or  between  vessels  and  a  shore 
which  they  cannot  approach  on  account  of  their 
draught 

IdgtoXkkoune*  An  establbhment  for  the 
exhibition  of  a  light  or  landmark  to  direct  the 
mariner.  The  use  of  lights  for  such  a  purpose 
is  of  very  high  antiquity ;  but  their  early  hia- 
tory  is  involved  in  much  obscurity.  In  the 
ancient  world  there  were  lighthouses  at  Ostea, 
Ravenna,  Puteoli,  Caprea,  Hhodes,  on  the  Thru- 
cian  Bosporus,  &c ;  but  hj  far  the  most  cele- 
brated lighthouse  in  antiquity  was  that  erected 
by  Ptolemy  Soter  on  the  small  island  of  Pharos, 
opposite  to  Alexandria— '  noctumis  ignibus 
cursum  navium  regens.*  (Pliny,  lib.  v.  c  31.) 
Its  extraordinary  height,  which  some  authors 
have  estimated  at  500  feet  and  upwards,  procured 
for  it  a  place  among  the  wonders  of  the  world ; 
and,  according  to  Josephus,  its  *  beaming  sum- 
mit '  coidd  be  seen  at  a  distance  of  300  stadia 
— about  42  British  miles.  It  is  said  to  have 
cost  800  talents:  and  its  celebrity  was  such 
that  Pharos  rapidly  became,  and  still  continues 
to  be  in  many  countries,  a  generic  name  equi- 
valent to  lighthouse. 

The  most  celebrated  lighthouses  of  modem 
times  are :  the  Tour  de  Corduan,  at  the  entrance 
of  the  Gironde,  in  France;  the  Eddvstone 
lighthouse,  opposite  to  Plymouth  Sound;  and 
the  lighthouse  constructed  on  the  Bell  Bod^ 
opposite  to  the  Frith  of  Tay.  The  flrst 
of  these  was  begun  in  1584,  and  flnished  in 
1611.  It  is  186i  feet  (English)  in  height ;  and 
besides  being  of  the  highest  importance  to  the 
sailor  on  so  dangerous  and  frequented  a  eoait^ 
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h  18  at  the  same  time  a  splendid  architectural 
work.  The  Eddyatone  lighthonae,  oonatmcted 
by  the  celebrated  engineer  Smeaton,  waa  com> 
pleted  in  1759.  It  is  regarded  as  a  master- 
piece of  its  kind:  and,  as  has  been  well  re- 
marked, it  bids  fair  to  be  little  less  lasting  than 
the  rocks  npon  which  it  stands.  The  Bell 
Bock  lighthouse  was  built  by  Mr.  Stevenson  on 
the  model  of  the  Eddystone.  Numerous  light- 
houses, marking  the  most  dangerous  points,  and 
the  entrances  to  the  principal  harbours,  are  now 
erected  in  most  civilised  maritime  countries. 
(The  Trinity  Board  now  regularly  publish  lists 
of  all  these  lights.^  But  the  coasts  of  no  country 
are  so  well  provided  with  lighthouses  as  those 
of  the  United  Kingdom.  For  Enfi^d,  they 
are  under  the  management  of  the  Brethren  of 
the  Trinity  House ;  for  Ireland,  under  that  of 
the  Board  for  the  Improvement  of  the  Port  of 
Dublin ;  and  for  Scotland,  under  tiiat  of  the 
Commissioners  of  Northern  Lighthouses  meet- 
ing at  Edinburgh. 

The  ancient  mode  of  exhibiting  lights  as 
beacons  to  the  mariner  consisted  in  burning 
wood  or  cojil  in  a  chauffer  on  the  top  of  a 
tower;  and  till  the  year  1807,  the  Eddystone 
light  was  nothing  better  than  the  feeble  blaze 
of  a  few  tallow  candles,  without  any  apparatus 
for  concentrating  the  light  or  giving  it  any 
particular  direction.  Afterwards,  however,  Ar- 
gand  oil-lamps  of  great  illuminating  power 
were  employed,  and  recently  the  magneto- 
electric  light  has  been  most  successfully  in- 
troducod  into  the  South  Foreland  and  Dunge- 
ness  Ifghthouses ;  and  it  can  scarcely  be  doubted 
that  this  intense  light  will  soon  be  generally 
used  in  lighthouses. 

As  rays  of  %ht  proceeding  from  a  luminous 
body  are  equally  dispersed  over  the  surface  of 
the  sphere  which  has  the  luminous  body  for  its 
centre,  it  is  evident  that  without  some  means 
of  giving  the  light  a  horizontal  direction,  the 
greater  part  of  it  must  be  wholly  lost;  for  only 
those  rays  which  are  directed  in  the  plane  of  the 
horizon,  or  at  least  which  are  depressed  only  a 
few  degrees  below  it,  can  be  seen  from  a  ship 
at  a  distance.  Hence  the  first  object  to  be 
attained  is  to  prevent  the  loss  of  light  by 
throwing  the  whole  of  it  forward  in  the  plane 
of  the  horizon,  in  order  that  its  intensity  may 
be  increased  in  the  greatest  possible  degree. 
Now  there  are  two  principles  on  which  this 
may  be  accomplished — reflection  and  refraction. 
The  object  is  accordingly  carried  into  effect  by  a 
catoptric  or  dioptric  apparatus.  Sometimes  both 
principles  are  combined  in  the  same  apparatus. 

Catoptric  System. — The  usual  mode  of  ap- 
plying the  catoptric  principle  is  by  placing  the 
source  of  light  in  the  focus  of  a  parabolic 
mirror.  This  mode  of  illumination  appears  to 
have  been  first  carried  into  effect  at  uie  Cor- 
duan  lighthouse  above  mentioned,  under  the 
direction  of  Borda,  about  the  year  1780.  A 
few  years  later  reflecting  minora  were  placed 
in  some  of  the  English  lighthouses,  under  the 
direction  of  the  Trinity  House ;  and  in  1786 
tile  principle  was  adopted  in  the  only  two 
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beacons  then  existing  on  the  coast  of  Scotland 
— viz.  the  Isle  of  ]i£iv  in  the  Firth  of  Forth, 
and  the  Cumbrae  Isle  in  the  Clyde.  Soon 
afterwarda  it  was  adopted  generally  in  this 
country.  Borda's  reflector  was  formed  of  a 
sheet  of  copper  plated  with  silver ;  those  ap- 
plied in  Scotlana  were  formed  of  small  facets 
of  mirror  glass,  placed  in  hollow  parabolic 
moulds  of  plaster.  The  mirron  in  general 
use  in  the  British  lighthouses  at  the  present 
time  are  of  copper  coated  with  silver ;  the  focal 
length  is  about  three  or  four  inches,  and  the 
diameter  at  the  outer  edge  about  twenty-one 
inches. 

In  order  to  produce  a  li^ht  of  sufficient 
intensity,  several  parabolic  mirrors,  sometimes 
as  many  as  eight,  are  placed  on  a  frame,  with 
their  axes  all  parallel  to  each  other,  so  that 
the  light  reflected  by  all  of  them  is  blended 
together  in  the  same  beam.  To  form  a 
revolving  light,  the  frame  is  attached  to  a 
horizontal  axis,  which  is  turned  by  means  of 
clock  machinery;  and  in  this  manner  the 
different  quarters  of  the  horizon  are  succes- 
sively illuminated.  But  as  a  rapid  motion 
would  be  inconvenient,  the  frame  has  usually 
three  or  four  sides,  on  each  of  which  the  same 
number  of  mirrors  and  lights  is  placed;  so  that 
the  illumination  is  repeated  three  or  four  times 
in  one  revolution.  To  form  a  st«tionaiT  light, 
a  number  of  reflectors  are  placed  round  a  cir- 
cular frame,  having  their  axes  on  the  radii  of 
the  circle.  This  arrangement  has  one  obvious 
defect;  namely,  that  the  illumination  will  not 
be  equally  intense  at  all  azimuths,  but  strongest 
in  the  direction  of  the  several  axes,  and  feeblest 
in  the  direction  of  b'nes  bisecting  the  several 
angles  formed  by  each  pair  of  contiguous  axes. 
The  defect  is  one  which  cannot  be  entirely 
remedied  in  a  stationary  light  on  the  catoptric 
principle. 

Di^tric  System. — The  introduction  of  lenses 
for  the  purpose  of  giving  the  light  a  horizontal 
direction  is  of  recent  date.  A  project  for  this 
purpose  is  indeed  mentioned  by  Smeaton  in  his 
account  of  the  Eddystone  lighthouse,  and  about 
the  end  of  the  last  centuiy  the  method  was 
tried  in  some  lighthouses  in  the  south  of 
England;  but  from  the  imperfect  figure  of 
the  lenses,  and  the  absorption  of  the  light 
caused  by  the  great  thickness  of  the  glass,  it 
did  not  succeed.  But  the  art  of  grinding 
spherical  lenses  having  been  since  brought  to 
greater  perfection,  and  a  means  of  greatly 
diminishmg  the  absorption,  and  also  of  con- 
structing lenses  of  a  much  greater  size,  having 
been  found  in  the  use  of  polyzonal  lenses 
(that  is  to  say  lenses  formed  of  several  pieces 
separately  prepared  and  afterwards  united) 
[Polyzonal  Lens],  the  system  has  been  re- 
vived of  late  years,  and  in  many  instances 
carried  successfully  into  execution.  The  merit 
of  first  applving  such  lenses  to  lighthouses 
belongs  to  the  late  Auguste  Fresnel,  of  the 
Academy  of  Sciences  of  Paris.  The  annular 
lenses,  constructed  under  the  direction  of  Fres- 
nel, for  the  principal  lighthouses  in  France,  are 
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ptgno-convez,  having  a  focal  distance  of  about 
three  feet ;  and  they  are  formed  of  crown  glass 
AB  being  less  liable  to  stria  than  flint  glass. 

The  construction  of  a  revolving  dioptric 
Apparatus  of  the  first  order  is  usually  as 
follows:  The  revolving  frame  which  carries 
the  principal  lenses  has  eight  sides;  and 
there  are  consequently  eight  large  lenses,  so 
Arranged  that  their  axes  are  all  in  the  same 
horizontal  plane,  and  meet  in  the  common 
focus,  where  the  lamp  is  placed.  This  frame, 
.  with  its  lenses,  consequently  forms  an  octa- 
gonal prism.  For  the  purpose  of  preventing 
the  loss  of  the  rays  whicn  fiul  above  and  below 
the  prindpal  lenses,  various  methods  are  em- 
ployed. One  is  to  place  above  the  first  frame 
a  second  frame,  whose  sides  form  the  frustum 
of  an  octagonal  pyramid  of  60^  of  inclination, 
in  each  of  the  sides  of  which  is  placed  a  lens 
having  its  focus  in  the  flame  of  the  lamp. 
The  rays  falling  on  these  inclined  lenses  are 
refracted  into  directions  parallel  to  the  axis 
of  the  lens,  and  are  then  reflected  into  the 
horizontal  direction  by  plain  mirrors  placed 
above  the  second  frame.  Another  method  is 
to  place  curved  reflectors  above  the  frame 
containing  the  principal  lenses.  But  a  third 
and  still  more  elegant  method,  proposed  by 
Fresnel,  is  to  substitute  for  the  upper  lenses 
and  mirrors  a  series  of  trianp^ular  prisms, 
having  their  axes  arranged  in  horizontal  planes, 
and  so  adjusted  that  ike  light  billing  on  the 
face  next  the  flame  is  thrown  upon  the  back 
of  the  prism,  where  it  suffers  a  total  reflection ; 
and  a  second  refraction  at  the  third  side  of  the 
prism  gives  it  the  horizontal  direction. 

For  fixed  lights  on  the  dioptric  system,  it  is 
neceasaiy  to  increase  the  number  of  the  lenses, 
which  in  fact  ought  to  be  infinite,  or  to  form 
a  true  cylinder,  in  order  to  produce  an  equal 
dififosion  over  every  point  of  the  horizon.  In 
aome  of  the  French  bghthouses  the  refracting 
apparatus  consists  of  a  pol^sonal  belt  of  thirty- 
two  lenses ;  but  on  establishing  a  dioptric  ap- 
Sratus  at  the  Isle  of  May  lighthouse,  in  1836, 
r.  Alan  Stevenson  propos^  to  form  a  true 
cylindric  belt ;  and  the  task,  though  attended 
with  much  difiiculty,  was  successfuUy  executed 
At  a  glass-house  in  Newcastle. 

A  plan  of  the  arrangement  of  the  lenses  for 
li^thousea,  produced  by  Messrs.  Chance  at 
the  Great  Exhibition  of  1862,  combines  the 
principles  of  Fresnel's  fixed  and  revolving 
lights  with  an  improved  method  of  refiection ; 
and  does  away  with  the  use  of  metal  re- 
flectors. 

The  dioptric  system  is  peculiarly  adapted  for 
fixed  lights ;  and  its  advantages  are  these :  1. 
A  light  of  equal  intensity  is  distributed  round 
«very  point  of  the  horizon.  2.  The  consump- 
tion of  oil  is  less  for  the  same  intensity  of  light> 
and  consequently  the  expense  of  maintaining 
the  light  is  less.  8.  The  trouble  attending 
it  is  less,  as  there  is  only  one  lamp  to  trim, 
and  the  lenses  are  easily  kept  in  order ;  whereas 
the  reflecting  sur&ces  require  much  care  and 
Attention.    On  the  other  nand,  there  ia  more 
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risk  from  accidei^t,  for  the  accidental  extinc* 
tion  of  the  lamp  leaves  the  whole  horizon  in 
darkness ;  whereas  in  a  system  of  reflectors  the 
light  would  be  extinguished  over  only  a  small 
portion  of  it. 

One  of  the  most  important  advances  of  reeent 
times  in  lighthouse  illumination  is  the  in- 
troduction of  the  electric  light,  which,  thanks 
to  an  admirable  arrangement  invented  by  Mr. 
Holmes,  may  be  made  as  tractable  as  the  oil 
light,  which  doubtless  it  is  destined  in  tima 
to  supersede.  The  more  the  lieht-source  ca  i 
be  reduced  in  size,  the  more  £>es  the  lieht- 
grasping  arrangement  of  Fresnel  come  into 
play.  The  electric  light  bein^  a  point,  can 
thuff  be  wholly  utilised,  while  its  intensity  is 
such  that  not  only  is  it  possible  to  produce  a 
beam  giving  light  enough  to  read  by  some  ten 
or  twenty  miles  off,  but  to  penetrate  foists,  a 
quality  which  ought  to  be  the  sine  qui  non  of 
the  light  used  in  lighthouses.  We  regret  we  hare 
not  space  to  give  a  description  of  Mr.  Holmes^ 
arrangement ;  one  will  be  found,  however,  in  the 
Reader,  voL  ii.  p.  701.  With  regard  to  the  com- 
parative cost  of  the  electric  and  oil  lights,  tiie 
French  Director-General  of  Lighthouses  has  re- 
ported that,  both  as  to  first  cost  and  cost  of 
maintenance,  the  electric  light  is  the  cheaper 
of  the  two^  the  quantity  of  the  manufiictured  ar- 
ticle— flight — produced  being  taken  into  account. 

Method  of  distinffuUhing  Sea  Lights, — ^An 
object  of  great  importance  in  the  establishment 
of  lighthouses  is  to  vary  the  appearances  of  the 
different  lights  so  that  each  may  have  some 
distinctiye  character  by  which  it  may  be  readily 
recognised,  and  the  mariner  be  made  aware  of 
the  part  of  the  coast  which  he  is  approaching. 
Among  the  methods  adopted  for  this  purposeare 
the  following:  1.  The  interposition  of  coloured 
shades  before  the  lenses  or  refractors,  so  as  to 
give  a  particular  colour  to  the  light :  red  is  the 
only  colour  which  can  be  used,  as  shades  of  any 
other  colour  are  found  to  absorb  too  much  light. 
2.  The  time  of  revolution,  or  the  length  of  the 
interval  between  the  successive  appearances  of 
the  light:  this  is  the  only  mode  of  distinguishinff 
lights  adopted  on  the  French  coasts.  8.  A 
flashing  light;  that  is,  a  light  of  which  the 
alternate  flashes  and  eclipses  succeed  ,eaeh 
other  so  rapidly  as  to  give  the  appearance 
of  a  succession  of  brilliant  scintillations.  4. 
An  intermittent  light,  which  consists  of  a  fixed 
light  which  is  suddenly  eclipsed,  and  after  a 
stated  interval  as  suddenly  revealed:  the 
appearance  of  this  light  is  entirely  different 
from  that  of  any  revolviuff  light.  6.  The 
exhibition  of  a  double  light,  which  admits 
of  other  distinctions;  for  the  one  light  may 
be  placed  vertically  above  the  other,  or  in 
the  same  horizontal  pUne;  or  one  may  be 
white  and  the  other  red.  Sometimes  three 
lights  are  necessary  to  indicate  the  entrances 
to  harbours,  &c. 

The  average  annual  expense  of  maintaining  a 
land  Light  in  Great  Britain  is  about  600/.,  ud 
that  of  a  floating  light  about  1,200/. 

{Ency,  Brit.  art.   *Sea  Lights;'  Smeatoa 
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Narrative  of  the  Eddyaton^  Lighthotue,  1793 ; 
Stevenson's  Account  of  the  BeU  Rock  lAght- 
houee,  1824;  Id.  BHtUh  Pharos,  1831; 
Brewster's  Treatise  on  Burning  Instrunients, 
1812;  The  Lighthouses  of  the  JSritish  Islands, 
1836;  Report  of  the  Select  Committee  of  the 
House  of  Commons  on  Lighthouses,  1839;  Re- 
port to  the  Commissioners  of  the  Northern 
Jjighthouses,  by  A.  Stevenson,  1834;  and  On 
the  Inchkeith  Dioptric  Light,  1836;  Belidor, 
Architecture  Hydrauliqu£,  tome  iv. ;  Peclet, 
Traith  dEclairage,  Paris  1827;  Fresnel,  Me- 
moire  sur  un  Nouveau  St/stime  d'&lairage 
des  Pharcs,  1822;  A.  Fresnel,  Description 
Sommaire  des  Phares  et  Fanaux  allumis  sur 
Us  Cotes  de  France,  1837;  Faraday  'On  the 
Application  of  the  Electric  Light  to  Light- 
houses/ Proceedings  of  the  Royal  InstituHon, 
vol.  iii.  p.  220;  Frankland  *0n  Artiflcial  Illu- 
mination,* Proceedings  of  the  Royal  Institution, 
ToL  iv.  p.  16. 

Xdfflitiiiiir.  An  electric  phenomenon,  pro- 
duced by  the  passage  of  electricity  between  one 
doud  and  another,  or  between  a  cloud  and  the 
earth. 

The  identity  of  lightning  with  electricity, 
though  it  had  been  previously  suspected,  was  i 
first  directly  demonstrated  by  the  celebrated  i 
Dr.  Franklin,  in  Uie  year  1749,  by  the  experi- 
ment of  drawing  sparks  from  the  string  of  the 
electric  kite.  Since  that  time  the  science  of 
electricity  has  been  greatly  advanced ;  never- 
theless, the  cause  of  some  of  the  appearances 
connected  with  lightning  is  not  well  explained 
even  at  the  present  day. 

The  phenomenon  of  lightning  is  exhibited 
under  two  forms  called  respectively  forked 
lightning  and  sheet  lightning.  The  lightning 
18  forked  when  the  electric  discharge  occurs 
within  a  few  miles  of  the  earth's  surface,  and 
when  it  is  directly  seen  by  the  observer.  When, 
however,  the  discharge  takes  place  below  the 
horizon,  or  behind  a  dense  cloud,  only  the 
scattered  light  reflected  from  the  surfaces  of  the 
clouds  illumined  by  the  flash  reaches  the  eye 
of  the  observer ;  the  actual  flash  is  not  seen, 
but  only  the  general  illumination  of  a  portion 
of  the  heavens.  Such  lightning  is  termed  sheet 
lightning ;  and  when  the  discharge  takes  place 
below  the  horizon  or  behind  a  very  remote 
cloud,  the  distance  is  too  great  for  the  accom- 
panying thunder  to  be  hewL  Sheet  lightning 
may  also  sometimes  be  due  to  the  electric  dis- 
charges taking  place  at  great  elevations  above 
the  earth's  surface.  The  more  rarefied  the  air 
through  which  the  electric  spark  passes,  the  less 
narrow  and  defined  is  its  path.  When  the 
rarefaction  is  extreme,  the  discharge  assumes 
the  character  of  the  aurora  borealis ;  but  in 
aomewhat  moie  dense  re^ons  of  the  atmosphere 
its  appearance  would  resemble  that  of  the 
peculiar  kind  of  sheet  lightning  which  is  ob- 
served when  the  sky  is  free  from  clouds.  Forked 
lightning  is  produced  by  the  intense  ignition  of 
the  particles  of  air  lying  in  the  path  of  this  elec- 
tric discharge,  and  is  generally  of  a  reddish  tint, 
which  is  due  to  the  pink  light  emitted  by  the 
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nitrogen  of  the  air  when  heated  to  ineasdev* 
cence.    [Elbctricitt.] 

Xdrbtnliis'  Oondnotor.  The  early  re- 
searches of  electricians  demonstrated  that  the 
effects  produced  by  the  passage  of  lightning 
through  different  substances  varied  greatly 
according  to  the  nature  of  the  substance  tra- 
versed. Thus,  its  passage  through  a  good 
conductor,  such  as  a  bar  of  metal,  of  sufiicient 
sectional  area,  was  found  to  produce  only  a 
slight  elevation  of  temperature  in  the  metal, 
whilst  on  the  other  hand  its  transit  through 
imperfect  conductors,  such  as  wood,  stone,  &c., 
was  attended  with  great  heat  and  destructive 
mechanical  effects,  by  which  such  imperfect 
conductors  were  torn  to  pieces,  and,  if  com- 
bustible, ignited.  This  knowledge  of  the  effects 
of  the  diisruptive  electric  discharge  led  to  the 
invention  and  adoption  of  the  lightning  con- 
ductor, which  consists  of  a  rod  of  metal,  or 
series  of  rods  placed  in  metallic  contact,  and 
extending  from  the  earth  to  some  distance 
above  the  highest  point  of  the  building  or  ship 
which  it  is  designed  to  protect.  The  upper 
extremity  of  the  conductor  should  be  pointed, 
in  order  to  convert^  as  far  as  possible,  the 
ordinary  spark  or  globular  discharge  into  the 
less  instantaneous  brush  discharge,  and  every 
prominent  angle  of  the  roof  of  a  building  should 
be  furnished  with  its  own  pointed  rod  carefully 
connected  with  the  main  rod  which  descends 
to  the  earth.  The  latter  should  have  its  lower 
extremity  carried  to  some  distance  from  the 
foundations  of  the  building,  and  low  enough  to 
reach  moist  earth ;  or,  better  still,  it  may  be 
connected  with  a  gas  or  water  main.  Accord- 
ing to  Sir  J.  Snow  Harris,  a  copper  rod  three- 
quarters  of  an  inch  in  diameter  is  a  sufficient 
and  safe  conductor  for  any  stroke  of  lightning 
ever  recorded.  Usually  a  much  smaller  rod 
would  doubtless  suffice. 

Xdipn  Aloes  (Lat  lignum  aloes,  the  wood  of 
the  aloe).  The  fragrant  wood  of  Aloexyliifn 
Agallochum. 

Xdgrneoiui  (Lat.  lignum).  In  Entomology, 
a  part  is  so  called  when  it  is  composed  of  a  hard 
inelastic  substance  like  wood. 

Uirnin  (Lat.  lignum).  This  term  has  been 
applied  to  the  pure  woody  fibre:  it  has  also 
been  called  cellulose :  its  ultimate  composition 
is  represented  by  CgHjoOj,  but  a  higher  equi- 
valent is  better  adapted  to  its  combinations, 
and  its  most  convenient  formula  is  Oi^H^Oio ; 
it  belongs,  therefore,  to  the  class  of  compounds 
of  carbon  and  water  which  includes  starch,  gum, 
sugar,  and  some  other  substances.  The  ordinary 
varieties  of  woody  matter  differ  in  colour  and 
texture ;  but  when  freed  from  foreign  matters, 
they  leave  a  white  translucent  residue,  insoluble 
in  water,  alcohol,  and  ether,  and  convertible,  by 
sulphuric  acid,  into  a  substance  having  some  of 
the  characters  of  starch,  and  then  into  dextrine 
and  sugar.  Certain  piths,  linen,  cotton,  paper, 
and  some  other  allied  substances,  are  nearly 

Sure    cellulose.      Weak    acids    and    alkaline 
quids,  and  a  weak  solution  of  chlorine,  have 
scarcely  any  action  on  it,  but  they  change^ 


LIGNIPERDOUS 

combine  with,  or  decompose  it  when  concen- 
trated, and  some  of  these  reactions  are  very 
important :  when,  for  instance,  clean  linen  or 
cotton  rags  are  acted  on  by  cold  sulphuric  acid, 
a  magma  is  formed,  which  if  immediately 
saturated  by  carbonate  of  baryta,  or  of  lead, 
yields  insoluble  sulphates,  together  with  soluble 
stdphclignaUs.  These  salts  appear  identical 
with  those  of  the  sulphoglucic  or  sulphosaccharic 
add  deriyed  from  the  action  of  sulphuric  acid 
on  glucose.  This  magma  is  also  blued  by 
iodine.  If  it  be  much  diluted  and  boiled,  it 
yields  dextrine,  and  ultimately  glucose.  By 
this  action  of  sulphuric  acid  upon  paper,  a 
useM  material  now  known  ajs  vegetoMe  'parch- 
ment is  obtained.  It  is  prepared  by  steeping 
thick  unsized  paper  in  a  mixture  of  equal  parts 
of  sulphuric  acid  and  water,  at  a  temperature 
of  sixty  degrees,  then  washing  it  well  in  cold 
water  and  drying  it.  It  is  translucent,  tongh, 
and  nearly  impermeable  to  water,  forming  a 
useflil  substitute  for  common  parchment  or 
yellum.  [Parchment.]  The  action  of  nitric 
acid  on  lignin  also  giyes  rise  to  seyeral  curious 
and  useful  products  which  are  elsewhere  noticed. 
[GxjN  Cotton;  Ptboxtlinb.1  The  affinities 
of  lignin  for  yariouB  other  subetances  inyolye 
important  considerations  bearing  upon  the  arts 
of  dyeing  and  calico-printing,  and  npon  the 
preseryation  of  timber  firom  decay  and  dry  rot, 
which  are  also  adyerted  to  under  separate  arti- 
des.     [Dbt  Rot  ;  Dtbino  ;  Tdibeb  ;  Wood.] 

&lffiiiperdoas  (Lat.  lignum,  and  perdo,  2 
destroy).  A  term  applied  to  insects  which  de- 
stroy wood. 

Uffntte.  The  yarieties  of  brown  coal 
which  show  distinct  marks  of  haying  been 
formed  of  trunks  of  trees  are  conveniently 
separated  firom  the  rest  under  the  name  of 
lignite.  On  the  Bhine,  in  the  duchy  of  Nassau, 
are  yery  laige  deposits  of  this  kind,  and  in 
Styria  near  Gratz  are  others  equally  remarkable. 
The  ash  contained  in  lignite  is  generally  yery 
considerable,  rarely  less  than  20  per  cent 
There  is  also  much  water,  which  can  be  re- 
moved by  exposure,  besides  a  large  quantity  of 
hygroscopic  water.  As  all  this  must  be  got  rid 
of  before  available  heat  is  obtained  for  raising 
steam,  lignite  is  not  an  economical  fiieL 

As  distinguished  firom  brown  coal,  the  most 
remarkable  lignites  are  those  of  the  Rhine,  and 
the  best  passages  firom  the  one  mineral  fuel  to 
the  other  are  seen  in  Styria. 

All  yarieties  of  brown  coal  injure  by  exposure 
to  weather ;  but  lignite  splits  and  tears,  while 
Inown  coal  of  the  best  kinds  faUs  to  powder 
after  a  few  months.  These  materials  may  both 
be  kept  somewhat  longer  if  not  exposed  to  the 
weather.  Lignites  are  extensiyely  used  for  fuel 
where  nothing  better  can  be  nad.  [Brown 
Coal.] 

Ugiione  (Lat  lignum).  A  liquid  which 
maybe  separated  by  distillation  from  commercial 
wood  spirit    It  has  also  been  called  Xylite, 

JUffBOSiilpliiiiio  Add.  An  add  resulting 
from  the  action  of  sulphuric  add  upon  lignine. 
It  is  more  properly  termed  Sulpkolignie  aind, 
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Uffnum  VitSB  (Lat  wood  of  life).  The 
wood  of  Guaiacum  officinale.     [GKjaiacum.] 

Xdffiila  (Lat).  In  Botany,  a  membranous 
appendage  at  the  apex  of  the  sheathing  petiole 
of  grasses,  and  analogous  to  the  corona  of  some 
Silenaceous  plants.  The  term  ligula  is  also 
applied  to  certain  bodies  proceeding  firom  the 
base,  and  alternate  with  the  horns,  of  the  organ 
called  the  orhiculus  in  Asdepiadaceous  plants. 

Ligula.  In  Entomology,  a  name  apphed  by 
Latreille  to  the  lower  lip  of  insects,  or  labrum 
of  English  entomologists. 

Idffole  (Lat  ligula).  In  Botany,  the  strap- 
like radiant  florets  of  certain  Composites.  In 
a  part  of  the  order  the  ligulate  florets  are 
confined  to  the  circumference ;  but  in  another 
group,  the  Liguliflora^  they  occupy  the  whole 
flower-head. 

Ucnliflorae  (Lat  ligula,  and  flos,  afloioer). 
That  diyision  of  Composita  in  which  the  floreti 
are  all  ligulate,  and  equivalent  to  the  Cichoracem 
of  Jussieu. 

Xdirvre*  The  name  of  a  stone  mentioned 
as  worn  in  the  breastplate  of  the  Jewish  high 
priest  (Exodus  xxviii  19).  It  was,  probably, 
the  same  as  the  Jadnth  or  HyacinUi  of  the 
modems. 

Xdipurite  (so  called  after  Liguria,  the  country 
where  it  is  found).  A  variety  of  Sphene,  of  an 
apple-green  colour,  found  in  a  talcose  rock  on 
the  banks  of  the  Stara  in  the  Apennines.  I^ 
resembles  Chrysolite,  but  is  considered  superior 
to  it  as  a  gem,  in  colour,  hardness,  and  trans- 
parency. 

Zdgiutiin  (Lat  lignum).  A  bitter  prindple 
found  in  the  Ligtutrum  inware. 

Xdcustram  (Lat).  The  genus  of  the 
Privet,  a  funily  of  OUaceoff  much  grown  isk 
gardens,  as  ornamental  evergreen  or  subeveis 
green  shrubs.  The  Common  Priyet,  L.  vulgare, 
is  much  used  for  making  hedges,  and  its^ 
purplish-black  berries  are  said  to  be  used 
amongst  others  for  colouring  inferior  port  wine^ 

Xdlao*    The  Syringa  vtUgaris  of  botanists. 

Ulao  Stone  or  Xdlalite.    [Lspidolitb.] 

XdlaolB*  A  bitter  crystallisable  prindple 
contained  in  the  leaves  of  the  Syringa  tmlgaris. 
It  has  also  been  termed  Syringin. 

UllaoeeB  (Lat  lilium,  a  lily).    A  large 
natural  order  of  Endogenous  plants,   typi(»l 
of  Lindley's  Lilial  alliance,  with  hexapetaloid 
hexandrous    flowers,    a  superior    ovary,    and. 
anthers    which    burst  internally.      They  are- 
fiuniliarly  known,  in  consequence  of  the  As- 
paragus, the  Lily,  the  FritiUary,  the  Harebell, . 
the  Star  of  Bethlehem,  and  many  other  commoa 

Slants,  forming  a  part  of  the  order;  which 
iffers  firom  Melanthacea  in  having  a  sing^ 
style,  not  three  styles,  and  in  the  anthers* 
opening  towards  the  style,  not  towards  the- 
petals.  The  species  are  extremely  varied.  Some, 
like  the  Dragon-trees,  form  a  tall  woody 
perennial  stem,  which  emulates  that  of  palm- 
trees  ;  others  are  small  bulbous  plants,  whose 
stem  only  liyes  a  few  weeks.  Almost  all  the  order 
is  sought  after  by  cultivators  of  beautiful  plants ; 
and  of  the  tulip  and  the  hyacinth  there  aie 

BB  2 


LHJACEOUS 
imnmerBMe  Tarietiea.  Some  LQiaceom  pliiQia 
Becr^tn  stimiilttting  prindples,  which,  in  diffl;- 
Tent  degnte  of  conmntration,  rive  tboir  Mtirilj- 
to  onions,  garlic,  chives,  and  ■imiliir  gMden 
prodortJODs,  and  medical  T»lue  to  aquilU, 


LIMBEKS 

lecco^^a  Iwm  that  the  enrve  has  a  double 
origin,  two  cusps  at  the  cirealsc 


__ In  Botany,  a  term  inrentsd  !  P"'""  ''  '"^^7-  "  ^^uble  tangent  parallel  to 

bj  Link  to  draole  a  corolla  the  polala  of  which  '  the  ordinate  axis  at  the  distance-  _  from  the 
*aTB  their  nngues  mdoallj  dilating  into  a  I     .  .         ,  2o 

limb,  and  standing  side  by  side.    It  u  rarely   '>"P°.  '™  '™  points  of  inflexion.    It  belongs 
•mployed.  i  »™  tothedaaaof  Cartesian  otbIs,  andinclndM 

XdUnm  (lat ;  Or,  kitpier).  A  genns  tf  '''*  eardioid  as  a  particular  case  corresponding 
LUiaeta  consisting  of  numerous  Seaniifnl  '  *"  *""■  J™t  as  the  latter  curre  can  be 
flowery  wWch  ir«  great  foTonrites  in  garfenn  pnerated  as  an  epicycloid,  so  the  liouifon  may 
They  are  commonly  called  Lilies,  and  offer''?  generated  as  an  epitroohoid,  the  rolling 
anuoderable  Tiriety  of  appearance.  Several '  ""''^  being  taken  equal  to  the  flied  one. 
beautiful  kinds  are  natires  of  Japan,  the  most'  *<"»•»  (I*t.  a  »fi^).  The  name  of  a  genna 
glorious  being  L.  auratum,  with  enonaona  of  the  Linniean  fmiiM  JVoZ/uwa,  of  whidi  the 
rtite  flowers  spotted  with  rich  red  brown,  and  ?"™'"o°  "I"*  "  the  type.  The  genus  eaters 
tnaAed  down  each  segment  by  a  broad  golden  '  '"to  theclass  GiuUropoda aai  order Pu/nunuma 
bwd.  Some,  as  L.  Gtiaium,  have  long  hori-  O' ""o  Y"*" "' ^''"™  1  and  ianowraisedtothe 
MDtal  tmmpet-shaped  flowers ;  others,  as  the  ™°^  "'  *  '''unily  (Limadda),  which  includes 
wdl-knowo  Whita  Lily,  L.  candidum,  Lav"  '  ^"""P^P":  ^ri™,  Fir. ; /nn/ano,  B*nBon ; 
the  Inbe  shorter,  and  the  aegmeots  more  rolled  '  ^"'**aa.  Lam. ;  Farmactlla,  Cuv.  &c.  Each  of 
«ilt ;  while  others  again,  as  L.  Martagrm,  tho  '^*??  genera  haa  a  small  seotifonn  nidimental 
Turk's  Cap  Lily,  hare  the  segments  completelj  i  "'""  ooTeloped  in  the  substance  ot  the  mantle. 


Tsflexed.    In  seme  countries  the  bulbous  n 
are  eaten. 

unite.  A  silicate  of  iron  found  at  Przi- 
bram  in  Bohemia.  It  resembles  Qlauconite  in 
npearance,  and  is  probably  a  product  of  the 
dwompoailion  of  Iron  Pyrites. 

3UnM  (Lat  a  Jile).  A.  genua  of  Lamelli- 
branchiata  BiTolres,  of  the  tribe  Ottracra, 
ohancterised  by  the  leueth  of  their  shells  ai. 
mpared  with  those  of  tie  nearly  allied  gMini 


Peeiai,  and  their  m 


« regular 


id  protecting  the  heart.  The  o 
tpiration  in  the  true  alngs  (Limaa,  Cuv.)  is  on 
tno  right  side,  sod  not  eo  fiw  forworf  as  in 
Arion.  The  rudimental  shell  ia  marled  with 
flue  and  concentric  stria,  and  is  calcified  in- 
arnallj.  The  spedea  of  this  genus  are  the 
pests  of  gardensandeultiratedgronnda  Young 
plants  may  be  jmitccted  from  slugs  by  baring 
n  coaiBo  horaehair  rope  coiled  round  their  stems, 
"-  by  being  plentifully  sprinkled  with  soot ; 


The  .'  '''*y  ""J  ^  watered  morning  and  evening  with 


■Bcalcs.  Theitmaswim  with  rapidity  by  means 
of  their  valves,  but  ia  a  young  state  they  secure 
themselves  by  means  of  a  bysana. 

UBUMldW.      [LlVAX.] 

«f  Testaceous  Pterooodous  Mc^uacs,  existing 
In  considerable  nambeis  in  the  northern  seas, 
and  forming,  with  the  Ciio  borealt*  and  other 
■mall  marine  animaU,  the  food  of  the  whalebone 
whale.  The  body  terminates  in  a  spir^y  con- 
voluted tail,  and  is  lodged  in  a  very  thin  shell, 
fcimed  by  one  whorl  a>5  a  half,  nmbilicaled  ou 

ene  side  and  flattened  on  the  other.     The  .       „  . 

animal  uses  its  light  shell  as  a  boat,  and  its   "i^ss^  in  <he  basalt  of  Limbonrg. 
wing-like  Sdb  as  oars,  and  thus  navigates  in       ■•'—"■       '-'  --■     ' 

oonntlcss  fleets  the  auriace  of  the  tranqul  deep. 
Um«9<m  (Fr.).  This  name  appears  to 
hare  been  eiven  by  Pascal  to  a  certain  cnrre 
xi  tha  rourta  order  and  sixth  daas,  whose  form 
wmewhat  resembles  a  ahalL  It  is  generated 
from  a  circle  by  adding  to  and  subtracting 
fiom  all  radii  vectorra  through  a  point  rrf  its 
circiunfhreuce  a  given   constant  length.     '' 


mg  and  fresh  lime  w 

Umb.  In  Astronomy,  the  border  or  onter- 
most  edge  of  the  snn,  moon,  or  of  a  planet.  Also 
the  ciaduatod  edge  of  a  circle,  or  other  mtrono- 
mieal  instrument. 

Umb   or  Umbu  (Lot.   a  border\     In 

»"*""■-  -  term  applied  to  petals,  to  denote  that 

"ipported  by  the  unguis  or 

■  «.=  «>uie  organ  in  a  petal  as  the 

a  leaf,  and  ia  what  constitutes  the 

broad  thin  coloured  part  which  renders  many 


llowers  BO  beautiful . 

ZdmbflUM.    An  altered  form  of  Chirso- 
1...  ._  emallwax  or  honey  yeUow 

XJiiib«r  (of  uncertain  derivation ;  poasibly 
[■ounected  with  limp,  Swiss  lampen,  to  hong 
/.»s<:  Wedgwood).  In  ArtiUeiy,  atwo-wheeld 
carriage,  carrring  ammunition  boxaa,  to  which 
the  trail  of  the  gun  carriage  is  attached,  when 
l!iB  latter  haa  to  be  moved.  It  thus  forms 
nith  the  gun  carriage  a  four-wheeled  carriage. 
To  Imherup  is  to  attach  the  gnn  to  thelimber. 
■~  *'     ■"""    The  planking  of  a  ship's 


polar  equation,  therrfbte,  if  a  denote  i3ie  radius  mtarual  skin,  above  the  floor  timbers,  and  next, 
of  the  circle  and  M  tlie  length  added  and  liorisoutolly,  to  the  limbers.  They  are  among 
ledoeted,  is  i  '^^  thickest  of  the  planks  uaed. 

-_af---,,.H  I     "am>»w».   lEShipbuUding,themaindruns 

^  ''  oftbevBsseL    They  ore  gutters  running  along 

equation  may  be   '^'■^'^  ''''"  **  *'"'  keelwjn,  receiving  the  howi  of 
'iis  pumja,  and  all  the  internal  drain^s  of  the 


UMBO 

TMseL  They  are  emptied  from  time  to  time  by 
the  pomps. 

Zdaibo  (Lftt.  limbns,  a  hem  or  edae),  A 
region  sapposed  by  some  of  the  schoolmen  to 
lie  on  the  edge  or  neighbourhood  of  helL  This 
served  as  a  receptacle  for  the  souls  of  just  men, 
not  admitted  into  purgatory  or  heaven.  Such 
were,  according  to  some  Christian  writers,  the 
patriarchs  and  other  pious  ancients  who  died 
before  the  birth  of  Christ:  hence  the  limbo 
was  called  limbus  pairum.  These,  it  was 
believed,  would  be  liberated  at  Christ's  second 
coming,  and  admitted  to  the  privileges  of  the 
blessed  in  heaven.  This  latter  idea  is  probably 
an  adorned  representation  of  the  remarkable 
passage  in  St  Peter's  Epistle  (1  iii.  19),  where 
he  says  that  Christ  preached  to  the  spirits  in 
prison  ;  and  being  held  by  certain  of  the  later 
fathers,  seems  to  have  given  some  influence  to 
the  growing  opinion  in  favour  of  a  purgatory. 
Dante  has  fixed  his  limbo,  in  which  the  dis- 
tinguished spirits  of  antiquity  are  confined,  as 
the  outermost  of  the  circle  of  his  heU.  The  use 
which  Milton  has  made  of  the  same  superstitious 
belief  is  well  known.  {Paradise  Lost,  book  iiL) 
The  analogous  term,  Umhus  pueroruTn,  was 
applied  to  the  abode  of  chil^n  dying  un- 
hAptised  before  the  commission  of  mortal  sin. 
It  IS  described  as  a  neutral  state,  without  actual 
happiness  or  torment.  Some  of  the  fathers 
held,  however,  a  lees  merciM  doctrine.  In  one 
of  his  sermons  against  Pelagius,  Au^tine 
declared  that  sudh  infants  descended  into 
everlasting  fire,  while  Fulgentius  maintained 
that  even  children  dying  before  birth  must  be 
punished  by  the  eternal  torture  of  undying  fire. 
(Lecky,  Hist  o/BaHonalism  in  Europe  i.  397.) 

Jdmm  (Ger.  leim,  fflue).  This  very  uieftil 
earth  is  obtained  by  exposing  chalk  and  other 
kinds  of  limestone,  or  carbonates  of  calcium,  to 
a  red  heat — an  operation  generally  conducted  in 
kilns  constructed  for  the  purpose;  the  carbonic 
anhydride  is  thus  expelled,  and  lime,  more  or 
less  pure,  according  to  the  original  quality  of  the 
limestone,  remains.  In  this  state  it  is  usually 
called  quicklime.  Its  specific  gravity  is  about 
3.  When  sprinkled  with  water  it  becomes  very 
hot,  and  crumbles  down  into  a  dry  powder, 
called  slaked  lime  or  ^^rate  of  lime.  When 
exposed  for  some  weeks  to  the  air,  it  also  falls 
into  powder,  in  consequence  of  the  absorption 
of  moisture  and  of  a  portion  of  carbonic  anhy- 
dride from  the  atmosphere ;  so  that^  in  this  case, 
part  of  the  lime  gradually  reverts  to  the  state 
of  carbonate,  and  loses  its  causticity. 

Pure  lime  may  be  obtained  by  heating  pow- 
'dered  Canara  marble  to  whiteness  in  an  open 
crucible.  It  is  white,  very  infusible,  but  pro- 
motes the  fusion  of  some  other  earths  and 
oxides,  and  is  therefore  used  as  a^ux  in  several 
metallurgic  processes.  It  is  highly  luminous 
when  intensely  heated,  as  for  instance  by  the 
oxy-hydrogen  blowpipe.  [BamacoxD's  Light.] 

Lime  is  soluble  in  about  700  parts  of  water, 
and  is  somewhat  more  soluble  in  cold  tfcan  in 
hot  water.  But,  weak  as  this  solution  is,  its 
action  is  powerfully  alkaline  upon  vegetable 
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LIME 

colours,  and  has  an  acrid  taste.  It  absorbs  car- 
bonic anhydride  by  exposure  to  air ;  and  as  cor- 
bonate  qf  calcium  is  insoluble  in  water,  it  be- 
comesmilky  inconsequence;  so  that  lime-wateris 
ausefultestofthepresenceofcarbonicanhydride. 

The  nature  of  ume  was  first  demonstrated  hy 
Davy  in  1807 :  he  showed  that,  like  the  other 
alkalies,  it  was  a  metallic  oxide.  The  metallic 
base  of  lime  has  been  termed  oalcium :  its  equi- 
valent is  40,  and  lime,  being  a  compound  of  one 
atom  of  calcium  and  one  of  oxygen  (CaO),  is 
represented  by  the  equivalent  66 ;  and  hycbrate 
of  lime  by  56  lime  +18  water  s  74. 

The  salts  of  calcium  are  generally  obtained 
by  dissolving  carbonate  of  calcium  in  the 
respective  acids :  several  of  them  exist  native. 
Smphate  of  calcium  (Ca,S04)  (anhydrite, 
alabaster,  selenite,  or  gypsum)  is  an  abun- 
dant natural  product,  and  may  be  formed 
artificially  by  adding  sulphuric  acid,  or  the 
soluble  sulphates  to  solutions  of  the  salts  of 
lime.  Its  crystals  include  two  atoms  of 
wat<*r.  When  these  ciystaUised  sulphates  of 
calcium  are  heated,  they  part  with  their  water 
and  fall  into  a  white  powder,  called  plaster  qf 
Paris ;  when  this  is  mixed  with  water  it  again 
combines  with  it,  and  concretes  into  a  \nute 
mass ;  hence  its  use  for  casts,  busts,  &c  Sul- 
phate of  calcium  is  often  contained  in  spring 
water,  which  is  thus  rendered  hard  and  unfit 
for  washing.  These  waters  become  turbid  upon 
the  addition  of  a  spirituous  solution  of  soap. 
Phosphate  of  calcium  (Ca,P,0,)  is  found 
native,  constituting  the  mineral  called  apatite. 
The  earth  of  bones  is  also  chiefly  a  similar  phos- 
phate of  lime.  Oxalate  of  eaieium  is  very  in- 
soluble, and  is  precipitated  whenever  oxalic  add 
era  solution  of  an  oxalate  is  added  to  solution! 
containing  lime;  hence  it  is  that  oxalate  of 
ammonium  is  so  valuable  a  test  of  the  presence 
of  lime,  and  is  frequently  used  for  the  purpose 
of  separating  lime  in  analysis.  When  oxjuate 
of  calcium  is  well  dried,  at  600^,  it  is  anhy- 
drous, and  consists  of  40  calcium,  24  carboni, 
and 64  oxygen  - 1 28.  This  substance  isoccasion- 
ally  found  in  the  human  urine,  and  sometimes 
forms  calculi :  these  are  often  of  a  reddish  biown 
colour  and  a  rough  exterior,  whence  they  have 
been  termed  mulberry  caleulu  When  hydrate 
of  lime  is  exposed  to  chlorine,  the  gas  is  ab- 
sorbed, and  a  chloride  of  lime  is  obtained.  This 
article  is  manufactured  upon  an  extensive  scale, 
under  the  name  of  hleaehing  powder,  and  con- 
tains about  33  per  cenL  of  chlorine  available 
for  bleaching  purposes.  It  evolves  chlorine 
when  acted  upon  by  acids ;  and  gives  it  out  veiy 
slowly  when  exposed  to  air,  in  consequence  of 
the  absorption  of  carbonic  anhydride.  It  i«  a 
most  useftil  disinfecting  material,  and  when  d^ 
solved  in  water  forms  bleaching  liquid.  Car* 
bonate  of  oalcium  (CaCO,)  is  thrown  down  when 
alkalioo  carbonates  are  added  to  solutions  of  the 
salts  of  calcium.  It  is  a  most  abundant  natural 
product^  and  is  found  pure  in  the  varieties  of 
calcareous  spar  and  statoaiy.  marble.  Chalk 
and  several  ^'arieties  of  Imiestone  are  also 
nearly  pure  carbonates  of  cakinm.    It  is  eanlj 
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distinguished  from  other  minerals  by  effer- 
Tescing  in  dilute  acids  and  bv  yielding  quick- 
lime when  a  fragment  is  heated  before  thf 
blowpipe.  It  is  constituted  of  66  lime +  44 
carbonic  anhydride:  the  equivalent,  therefore, 
of  carbonate  of  calcium  is  100.  [Limkstonk.] 
The  uses  of  lime  are  very  numerous.  Its 
most  important  application  is  in  the  manu- 
fiftcture  of  mortar  and  other  cements  used  in 
building.  It  is  also  Tery  extensively  used  as 
a  manure  to  fertilise  landL 

IsMB  (so  called  from  the  glutinous  juice  of 
the  young  shoots:   the  word  is  the  same  as 
Ger.  leim,  Lat.  limus,  Eng.  sltTne  and  ham). 
The  name  of  the  Linden-tree,  Tilia  europaa, 
irhich,  however,  is  by  some  authors  said   to 
"he  more  correctly  Line-tree,  from  its  bark  or 
bast  being  used  to  make  cordage.    The  name 
:u  also  applied  to  certain  frnits  of  the  Citrus 
.family,  related  to  lemons  and  citrons.    The  va- 
rieties of  Citrus  Lijnetta  are  called  sweet  limes ; 
.  and  some  varieties  of  the  lemon,  C.  Limonium, 
are  alao  popularly  called  limes.     The  fruit,  like 
that  of  tne  lemon,  is  used  for  its  acid  juice. 
XAme  Bamlnff.    Although  all  carbonates 

•  of  lime  may,  by  burning  be  brought  to  the  state 
■  of  quicklime,  chalk  ana  compact  limestone  are 

«lone  used  for  this  purpose  in  the  laree  way. 
The  limekiln  at  present  almost  universuly  em- 
ployed in  this  country  is  a  cup-shaped  con- 
cavity, in  a  solid  mass  of  masonry,  open  at  top 
and  terminated  at  bottom  by  a  grate,  imme- 
diately  above  which  is  an  iron  door.  This  sim- 
ple fiumace  is  first  charged  with  friel  (either 
wood,  or  coal  and  cinders),  upon  which  is  after- 
wards laid  a  stratum  about  a  foot  thick  of  chalk 
Or  limestone,  broken  into  pieces  not  lAzg^P  than 
the  fist ;  to  this  sucoeeds  a  chaige  of  rael,  and 
JO  on  alternately,  keeping  the  kun  always  full 
The  pieces  of  umestone  deeoend  towaraa  the 
bottom  of  the  kiln  in  proportion  as  the  fuel  is 

•  consumed,  being  in  the  meantime  kept  at  a 
pretty  full  zedneat  At  tkds  temperature^  the 
water  and  carbonic  anhydride  are  driven  off; 
.and  by  the  time  the  limestone  arrives  at  the 
bottom  of  the  kiln,  which  happens  in  about  for^- 

>  eig^t  hours,  it  is  rendered  perfectly  caustic.  The 
door  above  the  grate  is  then  opened,  and  the 
lime  below  the  next  descending  stratimi  of  fuel 
is  raked  out ;  the  remaining  contents  of  the 
ibvnace  sink  down,  and  a  fresh  charge  is  laid 
on  the  top.  The  compact  limestone,  filter  hav- 
ing undergone  this  process,  though  lighter  and 
more  porous  than  before,  still  retains  its  figure 
unaltered ;  hence  it  is  readily  separable  from 
the  ashes  of  the  fuel,  and  is  sufficiently  hard  to 
be  carried  from  place  to  place  without  falling 
to  pieces.  The  management  of  the  kiln  as  to 
temperature  varies  with  the  nature  of  the  lime- 
stone, which  if  silicious  and  overheated  is  apt 
to  be  partially  vitrified  ;  such  lime  slakes  im- 
perfectly, leaving  a  core,  and  is  said  to  be 
dead-burnt. 

Attempts  have  been  made  to  bum  lime,  or, 
in  other  words,  to  expel  the  carbonic  anhydride 
from  limestone,  in  dose  vessels,  but  the  carbonic 
mhydride  eannot  b9  so  driven  o£ 
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aUme  &iclit.  [Drxthmoitd's  Light.] 
SUmeatoiie.  Stone  consisting  chiefly  of 
uncrystallised  carbonate  of  calcium .  Perfectly 
crystallised  carbonate  of  calcium  is  cole  spar  or 
Iceland  spar.  Imperfectly  crystallised  carbo- 
nate of  calcium  with  a  fine  grain,  or  with  the 
texture  of  sugar,  is  called  Marblb.  Carbonates 
of  calcium  and  magnesium  are  described  as 

MiLOiniSLiN  LiKESTONES. 

Compact  limestone  is  sometimes  white  and 
nearly  pure,  sometimes  coloured  with  iron  or 
other  metallic  oxides,  and  often  mixed  irre- 
gularly with  day  and  sand.  It  passes  by 
insensible  gradations  into  impure  Umestone, 
maristone,  calcareous  clay,  and  marl. 

Limestones  of  all  kinds  are  found  in  rocks  of 
all  geological  ages ;  but  it  is  generally  fEUicied 
that  the  more  crystalline  varieties  occur  with 
the  more  ancient  or  the  more  distinctly  meta- 
morphic  rocks.  Thus  in  England  the  carboni- 
ferous limestones  pass  into  marble.  In  the 
Alps,  however,  the  oolitic  rocks,  and  in  the 
Carpathians  cretaceous  rocks,  assume  this  form, 
and  not  mifr^uently  even  tertiary  rocks  are 
altogether  ciystalline.  On  the  other  hand^  the 
Silurian  limestones  are  mere  mudstonee,.  and 
quite  nnciyBtalline,  so  that  there  is  no  real  law 
on  the  subject. 

Whenever  limestones  are  not  distinctly  me- 
tamorphic^  they  bear  traces  of  organic  structure. 
This  IS  so  much  the  ease  as  to  justify  the 
assumption  by  geologists  that  all  limestone 
is  the  result  of  c^ganic  action  at  some  period 
or  other.  The  indication  of  life  is  of  various 
kinds,  often  mieroeeo^ic.  Corals,  shells,  and 
even  IxMMtf  make  vp  m  some  cases  the  entire 
mass  of  large  deposits.  In  other  casep  the 
limestone  consists  of  minute  partides  of  sodi 
bodies  so  cemented  and  combmed  into  a  solid, 
that  it  is  seareely  possible  without  misnte 
investigatkm  to  discover  the  secret.  Shelly 
limestones  of  the  oolitic  period,  such  as  are 
common  at  Bath  and  Portland  Island,  aflbrd 
good  examples  of  the  first,  and  chalk  of  the 
hitter  condition. 

Limestones  are  extremely  useful,  and  there- 
fore it  is  very  iinportant  to  discover  them  in 
every  country.  Of  themselves,  when  in  suffi- 
dent  abundance,  they  generally  make  excellent 
building  material.  When  not  so  used,  they 
may  be  burnt  to  produce  lime,  either  to  woik 
up  into  mortar,  or  employed  for  agricultural 
purposes.  Forming  part  of  a  soil,  the  disinte- 
grated fragments  that  are  loosened  from  the 
rock  below  often  mix  with  clay  and  produce 
useful  soils  during  their  slow  decomposition. 
Worked  up  into  the  soil  in  a  powdery  state, 
they  form  marls  and  other  useful  admixtures. 

In  England  the  limestones  are  of  four  kinds : 
compact  limestones,  passing  into  marble  of  the 
carboniferous  and  Devonian  period,  oolitic 
limestones ;  mudstones,  or  impure  dayey  lime- 
stones, and  marlfltones,  from  both  of  which 
hydraulic  cement  is  made;  and  chalk.  The 
l^nrian  limestones  are,  for  the  most  part,  mud- 
stones;  the  lias  yields  maristone ;  and  the  rest 
MOP^  to  the  middle  and  upper  part  of  Uie 
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■eoondaiy  period.  There  are  in  England  no 
limestones  belonging  to  the  tertiary  period,  but 
they  are  abundant  and  excellent  in  the  rocks 
of  this  date  in  the  Paris  Basin.        * 

There  is  no  necessair  resemblance  between 
the  contemporaneous  hmestones  of   different 
countries ;  for  of  all  deposits,  limestones  are 
those  which   are  least  persistent  as  mineral 
types  of   geological  periods.      Thus  Silurian 
limestones  in  tiie    north-east    and    north  of| 
Europe  are  semi-crystalline ;  the  oolitic,  or,  as  | 
they  are  there  called,  Jurassic,  limestones  of  the  ' 
Alps  are  compact ;  the  cretaceous  limestones  of 
the  Caucasus   are  marble;    and  the  tertiary 
rocks  of  the  Paris  Basin  are  calcareous,  and 
afibrd  excellent  building  materiaL 

There  are  many  local  names  for  Tarieties  of 
limestone.  Some  are  called  Kao  Stone,  others 
are  Flag  Stoites.  Chalk  is  a  well-known 
▼ariety,  and  hard  chalk  is  called  Clunch.  We 
have  Stonesfibld  Slatb,  Cbmbmt  Stonb,  S«p- 
TAfiiA,  KsiO'isH  Kao,  Forest  Mabblb,  Susflsx 
Masble,  Kbixowats  Kock,  Mablstone,  and 
many  others,  all  more  or  less  distinct  Most 
of  these  will  be  found  briefly  described  under 
their  respective  heads. 

Umlt  (Lat.  limes,  limitis).  In  Mathe- 
matics, a  given  or  determinate  quantity  to 
which  some  other  variable  quantity  continually 
approaches  in  value,  but  never  reaches.  Thus, 
if  we  suppose  a  polygon  to  be  inscribed  in  a 
circle,  by  mcreasing  the  number  of  sides  of  the 
polygon  its  area  is  increased.  But  the  area  can 
never  exceed  that  of  the  circle  within  which  the 
polygon  is  inscribed ;  and  it  is  only  when  the 
number  of  its  sides  is  conceived  to  be  infinitely 
great  that  its  area  becomes  equal  to  that  of  the 
circle.  The  circle  is  thus  said  to  be  the  limit 
of  the  areas  of  the  inscribed  polygon. 

m 
Again,  the   limit   to  which    (!  +  —)■*    ap- 

proaches  as  n  is  continually  increased  is  ^", 
where  e  denotes  the  number  2*7182818  .  .  . 
known  as  the  base  of  Napierian  or  natural  lo- 
garithms.   This  important  theorem  is  expressed 

thus:  lim.  (1  +  — >«es^«. 

One  of  the  most  satisfactory  ways  of  estab- 
lishing the  prindples  of  the  differential  calculus 
is  by  die  consideration  of  limits.  This  was  done 
by  D'Alembert,  though  his  method  of  limits 
coincides  practically  with  that  of  prime  and 
ultimate  ratios  employed  by  Newton  in  his 
Principifi. 

The  limits  of  a  definite  integral  are  the  values 
of  the  independent  variable  ¥mich  correspond  to 
the  extreme  terms  of  the  series  whose  sum  that 
integral  represents.     rDEFDciTB  Integral.] 

&liiiltatloii«  In  Law,  this  term  is  eene- 
lally  used  to  express  the  time  allowed  by 
fltatutes  for  the  commencement  of  litigation 
after  the  act  complained  of.    The  period  be- 

Snd  which  personal  actions  of  trespass,  or 
bt  on  tiii^>le  oontract^  cannot  be  brought^  is 
defined  by  the  stats.  21  Jaa.  L  e.  10  and  19 
Ss  20  Vict.  c.  97.  They  must  be  commenced 
vithln  six  years  after  the  cause  of  action; 
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with  the  exception  of  actions  of  assault,  menace^ 
and  imprisonment,  which  are  limited  to  four. 
But  a  right  of  action  may  be  revived  by  an  ex- 
press acknowledgment  on  the  part  of  the  debtor. 

Penal  actions  for  forfeitures  made  by  statute 
must  be  sued  in  general,  according  to  the  terms 
of  the  statutes,  within  two  years  or  one  year. 

By  the  statute  3  &  4  Wm.  IV.  c.  27,  all  process 
for  the  recovery  of  land  by  entry  and  distress^ 
or  by  action,  whether  real  or  mixed,  must  be 
commenced  within  twenty  years  after  the  rieht 
of  action  accrued.  Persons  under  the  disabili- 
ties of  infancy,  coverture,  idiotcy,  lunacy,  un- 
soundness of  mind,  or  absence  beyond  seas,  are 
allowed  ten  years  after  the  termination  of  their 
disability ;  so  that  forty  years  be  in  all  casea 
the  extreme  limit.  This  statute  extends  both 
to  suits  in  equity  and  actions  at  law.  No  ad- 
vowson  can  be  recovered  after  one  hundred  years. 
Money  charged  upon  land,  and  legacies,  are 
deemed  satisfied  at  the  end  of  twen^  years 
unless  there  have  been  some  receiptor  acknow- 
ledgment; and  by  stat.  23  &  24  Vict.  c.  88 
the  same  rule  is  extended  to  claims  by  the  next 
of  kin  of  intestates.  Arrears  of  rent,  or  interest 
of  money  charged  on  land,  cannot  be  recovered 
after  six  years,  unless  secured  by  bond  or 
covenant,  when  by  statute  3  &  4  Wm.  IV.  c 
42  actions  may  be  brought  at  any  time  within 
twenty  years  after  the  cause  of  action  has 
accrued.  By  stat.  3 7  &  38  Vict.  c.  67  commenc- 
ing on  Jan.  1,  1879,  land  &c.  can  only  be  re- 
covered within  12  years  after  the  right  account, 
the  disabilityof  absencebeyondseas  isabolished, 
and  the  allowance  for  other  disabilities  is  re- 
duced to  fi  years— the  extreme  limit  to  30  years. 

The  statutes  of  limitation  apply  to  equitable 
remedies  directly,  and  by  the  plain  import  of 
the  statutes,  where  the  equitable  remedy  is 
sought  (as  it  may  be  in  some  cases)  for  a  right 
enforceable  at  law ;  and  th^  have  been  adopted 
by  analogy  in  those  cases  where  a  purely  equit- 
able right  is  the  counterpart  of  a  legal  one,  as 
the  right  to  mesne  profits  in  respect  of  an 
equitable  ownership,  or  a  debt  payable  in 
equity  but  not  in  law.  Where  there  is  not  this 
strict  correspondence  between  the  equitable  and 
legal  claims,  the  rule  prevails  that  twenty  yeaxii^ 
adverse  possession,  which  is  in  law  a  bar  to  the 
possessory  action  for  land,  shall  be  a  bar  to  all 
equitable  claim,  whether  the  adverse  right  be 
merely  equitable  also  or  equitable  and  legal; 
such  period  of  limitation  being,  as  at  law,  ca- 
pable of  extension  from  infiincy,  absence,  or 
disability.  But  time  is  not  a  bar  to  the  daim 
of  cestui  que  trust  aeainst  his  trustee,  where 
the  trusteeship  was  m  the  origin  direct  and 
express,  and  not  coupled  with  any  beneficial 
interest,  as  it  is  in  the  case  of  a  mortgage ;  nor 
does  a  purchaser,  with  notice  from  a  trustee^ 
stand  in  a  better  situation  in  respect  to  time 
than  the  trustee  himself. 

Xdmiiaeiia  (Gr.  kifxvoSoSf  from  X(uvi},  ajpool)^ 
A  genus  of  fr«sh-water  snails ;  so  namea  f^m 
their  general  location  in  ponds,  ditches,  and 
other  receptacles  of  stagnant  water.  Many 
apecies  of  this  genus  are  natives  of  Britain. 
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Iff  (Lat.  lumen,  liffht).  niaminating. 
The  ait  of  painting  in  water  oolonrs ;  in  which 
sense  it  is  used  to  distinguish  it  from  paintins 
in  oU  colours.  The  term  was  originally  applied 
to  the  decoration  or  illumination  of  UlSS. 

XlmoBln*  A  bitter  ciystalline  matter  found 
in  lemon  and  orange  pipe. 

Xlmonlte  (Gh*.  ktifuip,  a  meadow).  In 
Mineralogy,  Brown  Iron-ore.  It  is  a  hydrated 
peroxide  of  iron. 

14iniMMi  (Lat  from  limus,  mud),  A  genus 
of  wading  birds,  belonging  to  the  tribe  Longi- 
roatres ;  and  characterised  by  a  straight  beak, 
longer  than  that  of  the  snipes  (Scolopax),  and 
sometimes  slightly  bent  at  the  extremity ;  the 
nasal  groove  extends  close  to  the  tip,  which  is 
blunt  and  somewhat  depressed;  there  is  no 
third  grooTe  or  punctation  on  its  sur&ce.  The 
extenuil  toes  are  palmated  at  the  base :  they 
are  longer  and  slenderer  than  in  the  snipes. 
The  species  of  Limosa  which,  with  us,  are  ver- 
nacularly termed  Godwits,  frequent  salt  marshes 
and  the  seashore. 

Umoats  (Gh*.  Xi/Mf,  hunger),  A  senus  of 
diseases  distinguished  by  excessive  or  defective 
appetite. 

Idmpets.    [Patbixoids.] 

Siliniiliis  (Lat.  limus).  A  genus  of  gigantic 
Entomostracous  Crustacea,  in  which  the  haunches 
of  the  first  six  pairs  of  feet  are  beset  with  small 

res,  and  are  so  closely  approximated  about 
mouth  as  to  serve  the  office' of  jaws.  The 
CBSophagus,  instead  of  proceeding  backwards,  is 
continued  forwards  for  a  short  distance  into  the 
anterior  part  of  the  shield  before  it  enters  the 
stomach;  this  cavity  is  lined  with  a  thick 
rugous  cuticle,  and  terminates  in  the  intestine 
"bj  a  long  muscular  and  valvular  projection. 
l?ne  heart  is  elongated,  vasiform,  and  musciilar ; 
the  branchiiB  are  supported  on  a  series  of  closely 
packed  broad  plates  beneath  the  poet-abdomen. 
The  total  number  of  feet  is  twenty-two:  the 
first  ten,  with  the  exception  of  the  two  anterior 
ones  in  the  males  of  some  species,  are  terminated 
bj  a  didactyle  forceps,  and  are  inserted,  with 
the  two  following  pairs,  beneath  a  large  semi- 
lunar shield.  The  species  of  this  genus  are 
found  on  the  shores  of  the  North  American  and 
Asiatic  continents :  they  are  commonly  known 
by  the  names  of  king  crabs,  horse-shoe  or  mol- 
lusca  crabs.  The  tail  ii  long,  straight^  shaip- 
pointed,  and  of  sufficient  strength  and  size  to  be 
used  as  a  spear-head  or  airow-point  by  savages. 
JEdaaeeae  (linum,  one  of  the  genera).  A 
small  natural  order  of  herbaceous  Ebcqgens, 
principally  inhabiting  Europe  and  the  North  of 
Africa;  allied,  accoraing  to  De  Candolle,  to 
SUenaceaf  Malvacea,  and  Geraniacea.  The 
want  of  a  gynobasic  structure,  the  imbricate 
calyx,  the  regular  fiowers,  and  the  small  quan- 
tity of  albumen  in  the  seeds,  rather  point  out 
an  affinity  with  Cistacea  and  its  allies.  Their 
chief  characters  are  the  tenacity  of  their  fibre, 
the  mucilage  of  their  seeds,  and  the  beauty  of 
their  flowers.  Common  flax  or  lin  (whence 
linseed)  is  the  most  important  plant  of  the 
otder. 
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LINE  OF  DEFENCE 

Zdnartte  or  Cupreous  Anflealte.  Na- 
tive cupreous  sulphate  of  lead  often  forming 
twin  crystals  of  a  deep  azure-blue  colour  at 
Linares  in  Spain ;  also  in  Cumberland,  at  Lead* 
hills  in  Lanarkshire,  &c 

Zdnoolnlte*  A  variety  of  Heulandite  from 
Durfield  in  Massachusetts. 

Zdaotns  (Lat  from  lingo.  Hick),  A  medi- 
cinal preparation  of  the  consistence  of  thick 
svrup,  or  honey,  which  requires  to  be  licked  off 
the  spoon. 

JUiidaokeiite.  A  hydrated  arsenite  of 
copper  with  sulphate  of  nickel,  of  a  verdigris 
or  apple  green  colour,  occurring  at  Joachimstahl 
in  Bohemia.  Named  after  the  Austrian  chemist» 
lindacker. 

Sliideii«4reo«  The  Lime-tree,  TiUa  fv- 
roptea, 

XdadMiyite  or  Xdnselto.  A  hydrated 
variety  of  Amphodelite  from  Finland ;  the  re- 
sult, probably,  of  partial  alteration. 

Sine  (Fr.  ligne,  Lat.  linea).  In  Fortifica- 
tion, any  extenoed  defence ;  as  a  ditch  with  its 
parapet,  a  row  of  gabions,  &c, 

Lnrs.  In  Geography  and  Navigation,  is 
used  for  the  equator :  as  equinoctial  Une. 

Limb.  In  Geometry,  a  magnitude  having  only 
one  dimension.  Euclid  de&ies  it  to  be  '  that 
which  has  length  without  breadth.' 

LncE.  In  Military  affiurs,  a  term  used  to 
distinguish  what  may  be  odled  the  regular 
cavali^  and  infantry  of  Great  Britain  from  other 
military  corps  or  establishments.  All  numbered 
cavalry  and  infantry  regiments  except  the  lifo 
guards,  foot  guards,  and  dragoon  guaras,  belong 
to  the  line. 

Troops  are  said  to  be  in  line  when  their  for- 
mation is  of  considerable  frontage  but  littlo 
depth,  as  opposed  to  column,     [Ck>LV]iK.] 

Zdne  of  Battle.  The  line  formed  by  the 
ships  of  the  fieet  when  ranged  ahead  and  astern 
of  each  other,  at  equal  mstances,  and  close- 
hauled  or  nearly  so.  It  could  be  formed  ac- 
cordingly upon  either  tack.  The  line  was  com- 
posed of  ships  of  not  less  than  two  decks, 
thence  callea  line^of-battlt  $kiM,  The  inven- 
tion of  steam,  and  the  introauction  of  lonff* 
range  guns,  with  iion-sided  ships,  and  their 
adaptation  as  rams,  render  it  probable  that  in 
future  the  line  of  battle  will  give  way  to  rapid 
evolutions  by  which  the  vessels  will  seek  to 
outmanoBUvre  each  other. 

ZdBe  of  Bearing.  The  line  of  bearing  is 
formed  by  the  ships  of  the  fieet  when  ranged 
on  a  line  six  points  from  the  wind,  at  equal 
distances,  and  with  their  heads  in  any  direction 
whatever.  The  line  is  called  by  the  name  of 
that  tack  upon  which  if  the  ships  were  to  haul 
to  the  wind  together  they  would  form  the  line 
ahead.  For  example;  suppose  the  wind  N., 
and  the  ships  in  a  line  W.N.W.  and  E.8.E  of 
each  other;  this  is  the  starboard  line  of  bear- 
ing, whether  the  ships  are  going  free,  or  dose- 
lumled  upon  the  port  tack. 

Sine  ef  Onrwatiire.    [Cubyatubb.] 

Uae  of  Beftoiiee.  lu  Fortification,  ths 
line  of  the  top  of  the  scarp  of  any  work  ze* 


LINE  OF  DIP 

eeiving  flank  defence ;  or  that  line  together  with 
its  prolongation  to  the  flan)dng  work. 

Idaa  of  IHp.  In  Geology,  the  strata 
which  form  the  crast  of  the  globe  are  rarely 
horizontal,  but  incline  to  some  point  of  the 
horizon,  and  rise  to  the  opposite  point ;  a  line 
drawn  through  these  points  is  ouled  the  line 
of  their  dip, 

IdneofVlre.  In  Chinneiy»  the  line  formed 
by  the  axis  of  the  piece  produced.  Whenever 
the  gun  is  not  laid  point  blank,  the  line  of  fire 
forms  an  angle  with  the  line  of  sight.  This  is 
called  the  angle  of  devotion, 

Xdaet  Oeodesle.  [Geodbsic  Lns.] 

Zdne  at  Znfliiitar.    [IirFDnrr.] 

Une  of  fcoMt  Sealstaiioo.  In  Militaiy 
Mining,  the  line  drawn  from  the  centre  of  the 
chaige  perpendicularly  to  the  surface. 

SlBa  of  Metal.  In  Gunnery,  a  visual 
line,  joining  the  notches  cut  on  the  highest 
point  of  the  breech  and  muzzle  when  the 
trunnions  are  perfectly  horizontal 

&liie  of  Metal  Mewatloii.  In  Gunnery, 
the  elevation  due  to  the  conical  form  of  a  gun ; 
when  the  gun  is  laid  on  an  object  by  the  line  of 
metaL 

Uaa  of  Wodea.  In  Astronomy.    [Nonas.] 

&lBe  of  Operattoiia.  In  Strategy*  the 
line  of  communication  from  the  originafsource 
of  supplies  or  base  of  operations  to  the  army. 

&liie  of  Slfflit.  In  Gunnery,  the  line 
passing  throuffh  the  two  sights  of  a  gun,  at  any 
elevation,  and  the  object. 

&liie  of  Sptierioal  Oniratiiro.  [Cxtbva- 

TUBB,  SpHBBICAI^] 

lUnea.  In  Shipbuilding,  the  delineation  of 
the  form  of  an  intended  vessel  supplied  by 
the  naval  arehiteet  to  the  shipbuilder  for  his 
guidance  in  his  work.  They  are  the  bounda- 
ries, on  the  ship's  exterior,  of  vertical  and  hori- 
zontal planes  passing  through  various  parts. 
[Naval  ABCHrneoTUBB.] 

&lnes  of  CirenmTallatioii  and  Con- 
trawallatloii.    [Cibcukvallatxon  ;  Comtra- 

TAIXATXOX.] 

T^l«y^fii  oonaaafiiialtar.  In  Jurisprudence. 
[GoKSAMOuDcnr.] 

Uaear  (Lat.  linearis,  from  linea).  In 
Mathematics,  a  term,  of  geometrical  origin,  ap- 
plied in  various  (more  or  less  technical)  ways, 
Dut  vsnally  to  magnitudes  of  one  dimension  or 
to  functions  of  the  first  decree  in  a  certain  set 
of  variables  or  fadentB.  Thus  a  linear  trans- 
formation is  one  where  each  variable  is  replaced 
by  a  function  of  the  first  degree  in  the  new 
variables,  and  so  in  other  cases.  An  expression 
involving  two  sets  of  variables  is  said  to  be 
Un$o4inear  when  it  is  of  the  first  degree, 
whether  considered  as  a  function  of  one  set  or 
of  the  other.     [TAKTiPABTrni  Fuhctiok.] 

UBoar  IMSaraotlal  aqaatioii.  An 
equation  which  is  of*  the  first  degree  when  the 
expression  equated  to  zero  is  regarded  as  a 
function  of  the  dependent  variables  and^  its 
diifoential  coefficients.  It  should  be  noticed 
that  aeomdinff  to  this  definition  a  difi^rential 
•ffuation  of  Sie  first  degree  is  not  neoessari]^ 
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LINEAR  DIFFERENTIAL  EQUATION 

'  linear.     [DnrnaainiAL  Equatiow.]    The  ge» 
I  neral  form  of  the  latter  ii 


dv 


•  •  .  • 


wherein  the  coefficients  X^,  X,  &c  . . ,  and  the 
right-hand  member  X,  are  eiUier  constants  or 
functions  of  the  independent  variable  x.  If  the 
coefficients  involved  the  dependent  as  well  a* 
the  independent  variable,  the  equation  would  be 
simply  referred  to  as  of  the  n^  order  and  first 
d^%e.  The  complete  solution  of  a  linear 
differential  equation  of  the  n*^  order  involving, 
n  arbitrary  constants,  can  be  readily  deduced 
from  any  particular  solution,  provided  the 
complete  solution  were  known  of  the  eonatioa 
possessing  the  same  coefficients  X^,  X„  &&,. 
but  no  second  member,  or  rather  if  X  »  0.  la 
fact»if 

y-F(x,  c„Cj  .  .  .  c„) 

be  the  complete  solution  in  the  latter  case,  and 
y»/(x)  the  particular  solution,  the  complete 
solution  of  the  above  equation  would  be 

y»/(x)  +  F  (x,  c,  Ci  .  .  .  Cn). 

When  the  coefficients  of  a  linear  differential 
equation  are  all  constants,  the  calculus  of 
operations  enables  us  to  express  its  solution  ia 
a  veiy  elegant  form.  In  fact,  separating  the 
symbols  of  operation  and  quantity,  such  an 
equation  may  be  written  in  the  form 


a) 


y-x, 


where  F  denotes  a  rational  integral  ftinction  of 
the  n*^  order.  If,  for  the  sake  of  an  illustration^ 
we   suppose  the  equation  F  (|)a«o  to  have  a 

unequal  roots  a^,  a^  .  •  .  aa»  and  .^  ,  when 
resolved  into  partial  firactions,  to  be  equal  to 

-^1         .         ^        J.  -^B 

T  ▼     •   •   .  I 

then  the  solution  of  the  above  equation  may  ba 
exhibited  thus : 

IScm  by  the  definition  of  inverse  symbols  of 
operation,  we  have,  on  representing 

a  linear  differential  equation  of  the  first  order 
whose  complete  solution  is  well  known  to  be 


w-eVj/l'Vx^t  +  C,}; 

so  that  the  complete  solution  of  the 
differential  equation  is 


lisMT 


LINEAR  PERSPECTTVE 

vheie  Ci  is  an  arbitrary  constant,  and  the 

amnxnation  %  extends  to  the  values  t » 1,  2  .  ,  n. 
i 

For  the  modifications  to  be  introduced  when 

F  (|)=o  has  equal,  real  or  imajjinary,  roots,  we 

must  refer  the  reader  to  Prof.  Boole's  excellent 

treatise  on  Differential  Equations  (Cambridge 

1859)  or  to  his  original  memoir  in  the  Phil, 

Trans.  1844. 

M.  Lobatto,  in  his  T^oHe  des  CaracterU- 
tiqueSf  Amsterdam  1837,  appears  to  have  been 
the  first  to  exhibit  the  solution  of  a  linear 
•differential  equation  witii  constant  coefiicients 
in  the  abore  form.  For  the  ftill  developement 
<ji  the  symbolical  method,  however,  we  are 
•ehiefly  indebted  to  Prof.  Boole. 

a^inear  Verspeotlwe.  This  name  is 
allied  to  that  branch  of  perspective  which 
ttgarda  only  the  positions,  magnitudes,  and 
ibnns  of  the  objects  delineated ;  as  distin- 
^[iiished  from  aerial  perspectivrf  in  which  the 
variations  of  the  light,  colour,  and  shade  of 
objects,  according  to  their  different  distances 
and  the  quantity  of  light  that  falls  on  them, 
-are  also  considered  and  represented. 

Idnear  TnuMformatlons.  In  Algebra, 
transformations  whereby  each  one  of  a  set  of 
variables  is  replaced  by  linear  functions  of 
anew  and  equally  numerous  set.  Geometri- 
<sally,  this  is  equivalent  to  the  transformation 
of  coordinate  axes.  Thus  if  Xi,  j:,,  .  .  .  Xn 
•denote  the  original  system  of  variables,  and 
4i*  {fl*  •  •  •  (n  the  new  system,  the  transforma- 
tions will  be  linear  if  the  two  sets  are  connected 
by  relations  of  the  form — 

'a*=«aiCi  +  «2«la+    •  •  •  «anln, 

'n  "^^1  ll  +  ^  a  {a  *^    •    •    •   ^on  {n- 

The  determinant  formed  from  the  coefiicients. 


D- 


**iif  ^lai  •  •  •  ''ii»» 


^i»«iaf  .  •  .  « 


an 


is  called  the  modtUua  of  transformation,  and 
-wben  D  is  equal  to  unity  the  transformations 
are  said  to  be  unimodular.  The  theory  of 
linear  transformatioDS  plays  a  moet  important 
part  in  modem  algebra.     [Iittaxiaiits  ;  Co- 

'TABIA]IT8.][ 

By  solving  the  above  system  of  equations, 
we  obtain  the  reciprocal  tramsformationa 

D  .  li«=»AiiXi+A,iXj+    .  .  ,    +Aai4ra, 

I>.|i=Ait*i  +  B,A+  .  .  .  +A.A» 

D.|.-Ai.4ri  +  Aa^a-l-  .  .  .   -fA^Ai; 

when  each  coefficient  Ahi  it  i^  first  minor  of 
the  modulus  of  transformation;  obtained,  in 
fbet,  firom  the  determinant  D  by  omitting  the 
i^  column  and  A'^  row,  and  affixing  the  sign 
(_  1)0* -1)0-1)  to  the  resulting  determinant  of 
the  (n—1)*^  order.  The  modmns  of  the  reci- 
procal transformations  is  easily  shown  to  be 
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LINGUA  FRANCA 

equal  to  .D"~~^,  so  that  the  latter  are  imimodular 
when  the  original  ones  are  unimodular. 

&lneii«  A  species  of  cloth  woven  with  the 
fibres  of  the  fiax  plant  {Linum  usitatissimum). 
The  origin  of  the  manufacture  of  linen  is 
lost  in  its  antiquity.  In  the  time  of  Hero- 
dotus linen  was  an  article  of  export  from 
Egypt,  where  it  had  been  used  from  time  im- 
memorial; but  it  is  evident  that  in  ancient 
'■  times  its  use  was  limited  to  the  noble  and  the 
rich.  In  modem  times  linen  constitutes  a  staple 
'  manufacture  in  almost  all  European  coun- 
tries ;  but  more  especially  in  Germany,  Bussia, 
I  Switzerland,  Flanders,  England,  Scotland,  and 
,  Ireland.  In  England  it  has  been  prosecuted 
!  for  a  very  long  period ;  but  until  "bf  late  years 
.  its  progress  has  been  inconsiderable,  compared 
at  least  with  that  made  in  other  branches  of 
manufacture.  This  seems  to  be  partly  owing 
I  to  the  attempts  to  bolster  up  and  encourage 
the  manufacture  in  Ireland,  partly  to  the  pe- 
I  strictions  which  were  for  a  lengthened  period 
laid  on  the  importation  of  foreign  fiax  and  nemp, 
and  partly  to  the  rapid  growth  of  the  cotton 
manufacture — ^fabrics  of  cotton  having  to  a  con- 
siderable extent  superseded  those  of  hnen.  It 
is  only  within  the  present  century  that  any 
machinery  has  been  used  in  the  production  of 
linen  cloth.  The  first  mills  for  the  spinning 
of  fiax  were  constructed  at  Darlington ;  but  the 
principal  seats  of  the  manufacture  now  are — ^in 
England,  Leeds  and  its  immediate  vicinity,  and 
in  Lancashire,  Dorset,  Durham,  and  Salop ;  in 
Scotland,  Dundee,  which  indeed  may  be  re- 
garded as  the  chief  seat  of  the  British  manu- 
racture  {Geographical  IHctionari/,  art  'Dun- 
dee ') ;  and  in  Ireland,  the  province  of  Ulster. 
The  entire  value  of  the  linen  manu&cture  of 
Great  Britain  and  Ireland  is  estimated  at 
14,000,000^.,  and  the  total  number  of  persons 
employed  in  it  upwards  of  200,000,  a  great  im- 
pulse having  been  given  to  the  manu&cture  by 
the  dearth  of  cotton. 

Xlnff.  The  Calluna  mttgaris  or  Common 
Heather.  The  name  is  also  given  in  China  to 
Trapa  hicomis. 

Ling.  In  Ichthyology,  the  Gadus  Molva  of 
Linnsus ;  a  species  of  cod  inhabiting  the 
northern  seas.  It  is  salted  in  large  quantities. 
l*%mgwu  The  Hindu  name  for  the  emblem 
known  as  the  Phallus  among  the  C^reeks.  The 
Ashera,  mentioned  in  the  Books  of  Kings  as 
set  up  in  the  house  of  Jehovah  at  Jerusalem, 
and  tainslated  grove  in  the  authorised  version, 
seems  to  have  been  an  emblem  of  the  same 
kind.     [Phallus.] 

Xdnyiia  (Lat  a  tongue).  In  Entomology, 
the  name  of  an  organ  situated  within  the  labium 
or  emerging  from  it,  bv  which  insects,  in  many 
cases,  collect  their  food  and  pass  it  down  the 
pharynx,  which  is  situated  above  its  root. 

Xlnyna  Franca.  The  dialect  spoken 
chiefiy 'along  the  European  and  African  coaat 
of  the  Mediterranean.  It  is  a  species  of  cor* 
rapt  Italian,  mingled  with  words  of  other  Ian* 
ffuages,  and  may  be  termed  the  Creole  of  the 
Me£terranean. 


LINGULA 

(Lai  dim.  of  lingnt).  A  genus 
of  Palliobranchiate  Bivalves  with  two  nearly 
flat,  nmooth,  oblong,  triangular  valves,  attached 
between  the  two  apices  to  a  lung  fleshy  pedicle. 
The  arms,  or  labial  appendages,  are  spirally 
convoluted,  as  in  the  rest  of  the  class. 

^iniTiila'  Flags.  A  group  of  deposits 
ehiefly  composed  of  coarse  flag  stones,  but  in 
all  nearly  two  thousand  feet  thick,  and  remark- 
able as  yielding  an  infinite  multitude  of  spe- 
cimens of  a  peculiar  bivalve  shell,  the  Lingula, 
whence  the  name  of  the  deposit. 

The  Lingula  flags,  thougn  certainly  very  old, 
are  not  the  most  ancient  rocks  within  the  com- 
pass of  the  British  Islands.  They  belong  to 
the  middle  member  of  the  lower  Silurian  series 
overlying  the  Harlech  grits.  They  have  some- 
times been  called  Omwriarif  as  occurring  in  the 
district  once  known  as  Cambria ;  but  they  are 
not  sufficiently  distinctive  as  a  group  to  justify 
the  name. 

Uniment  (Lat.  linimentum,  from  linio,  / 
besmear).  A  semi-fluid  ointment,  or  a  soapy 
application,  to  rub  upon  painful  joints.  The 
term  is  also  applied  to  spirituous  and  other 
stimulating  applications  for  external  use. 

XdAin.  A  bitter  principle  obtained  firom 
the  Linum  catharticum,  or  purging  flax. 

Kintng.  In  Architecture,  any  covering  of 
an  interior  surface.  The  linings,  for  instance, 
or  boxings  of  window  shutters,  are  the  pieces 
forming  the  backs  of  the  recesses  into  which 
the  shutters  are  folded.  In  doorways,  they  are 
the  facings  on  each  side  of  the  aperture;  to 
sashes,  they  are  the  vertical  pieces  parallel  with 
the  surfiue  of  the  walls.  In  Engineering, 
linings  are  sometimes  applied  to  prevent  tho 
radiation  of  heat  from  the  surface  of  a  cylinder 
or  steam  pipe. 

Xlnks  (Swed.  Unk,  a  ring:  Wedgwood). 
Short  connecting  pieces  in  a  steam  engine,  with 
bearings  at  both  ends,  for  transmitting  motion 
from  one  rod,  or  lever,  to  another.  The  link 
motion  is  jux  ingenioiiis  contrivance  for  work- 
ing the  slides,  without  a  seperate  expansion 
gearing.    [Bteau  Enohol] 

XdimoMun  System.    rBoTAinr.] 

SdnpaBlte.  Native  sulphide  of  cobalt,  in 
which  the  cobalt  is  sometimes  partly  replaced 
by  nickel  or  copper.  It  was  first  noticed  in 
filweden  by  Linnseus,  and  named  after  him. 

Idimot.  The  Frinailla  cannabina  of  lin- 
nseus. A  small  song  bird  allied  to  the  gold- 
finch and  siskin.  It  is  often  confused  with  the 
Kedpole  (FringUla  linaria). 

Zdaseod.  The  seed  of  the  flax  plant,  Linum 
U8iiatt^mum. 

Jdmmmmrm  or  XlaseiikiipfBr  (Qer.). 
Native  octahedral  arseniate  of  copper.     [Libo- 

OONTTB.] 

Jdntm  A  soft  woolly  material  made  by 
scraping  old  linen  by  hand ;  it  is  also  made  by 
macnineiy.  It  is  used  in  Snrgezy  foi^  dressing 
wounds  and  ulcers,  either  alone  or  spread  with 
fome  ointment. 

Xlatel  (Fr.  lintean).  In  AxdutMlum,  a 
horizontal  piece  of  timber,  or  ftons^   inserted 
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over  a  door,  window,  or  other  opening,  to  dis« 
ehaige  the  superincumbent  weight. 

Xlnnni  (Or.  \ivoy).  The  genuh  of  the  Flax, 
the  common  Flax  being  X.  usitatiuimum.  This 
is  an  annual  with  smooth  erect  slender  stems^ 
narrow  pointed  leaves,  and  blue  flowers,  and 
is  hugely  cultivated  for  its  flbre,  which  forms 
the  linen  of  commerce. 

Flax  has  been  grown  for  its  fibre  from  the 
earliest  times  of  which  we  have  any  record. 
The  books  of  the  Old  Testament  afford  ample 
proof  of  its  antiquity  as  a  material  for  weaving 
cloth  ;  and  representations  of  its  culture  occur 
in  ancient  £g3mtian  pictures  which  have  coitie 
down  to  us.  The  plant  was  cultivated  by  the 
early  Bomans ;  but  as  their  clothing  was  chiefly 
made  of  wool,  it  did  not  flnd  much  favour. 

In  modem  times  the  culture  of  Flax  is  widefy 
spread  in  the  northern  hemisphere,  extending 
from  the  tropics  in  India  and  Egypt  to  the 
northern  parts  of  Europe.  The  pnncipal  pro- 
ducing country,  from  which  we  obtain  the 
greater  portion  of  our  supply,  is  Bnssia,  flax 
being  an  important  crop  in  the  northern  dis- 
tricts of  that  countnr ;  but  large  importations 
are  likewise  received  from  Belgium,  Holland, 
Prussia,  and  other  countries,  in  addition  to 
which  a  considerable  quantity  is  annually  pro- 
duced in  our  own  country,  mainly,  however,  in 
the  north  of  Ireland. 

The  processes  which  flax  undergoes  before 
it  reaches  the  hands  of  the  spinner,  varv  in 
lifferent  places,  but  the  general  principle  is 
the  same  in  all,  and  although  many  new  pro- 
cesses have  been  invented  for  shortening  tlie 
time  occupied  by  the  various  stages,  none  has 
yet  entirely  superseded  the  old  modes.  They 
may  be  said  to  consist  of  six  operatiohs: 
JRippUng^  or  the  removal  of  the  seed  cap- 
sule by  drawing  the  stem  through  a  kind  of 
comb.  Steeping  or  watering,  the  object  oi 
which  is  to  facilitate  the  separation  of  the 
flbre  from  the  wood,  and  to  get  rid  of  the 
mucilage.  To  accomplish  this,  the  flax-straw  is 
tied  in  bundles  and  placed  in  ponds  or  rivers, 
where  it  is  allowed  to  remain  for  a  period  ol 
eight  to  twelve  days,  when  it  is  taken  out,  and 
then  undergoes  grassing,  the  bundles  beinff 
untied  and  the  straw  spread  out  evenly  and 
regularly  on  pasture  land,  and  frequentlv  turned 
so  as  to  expose  both  sides  to  be  washed  and 
bleached  by  exposure  to  the  i«in  and  sun. 
Then  follows  breaking,  bv  which  operation  the 
woodv  part  of  the  stem  is  broken  previous  to 
scutding,  which  removes  all  the  broken  frag- 
ments left  adhering  after  the  last  process. 
These  two  operations  are  generally  effected  l>y 
machinery,  out  were  formerly  performed  by 
hand  labour.  After  scutching,  flax  flnds  its 
way  into  the  market,  but  before  being  used  by 
the  spinner  it  undergoes  a  sixth  operation  called 
heckling,  which  removes  all  extraneous  matter 
and  completely  separates  and  arranges  the  flia- , 
ments  in  parallel  order.  It  consists  in  drawing 
the  flax  over  sharp  iron  spikes  arranged  in  a 
quincunx  manner  and  inserted  into  oblong- 
pieces  of  wood. 
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Tlie  seeds  of  the  Flax  plant,  known  as  Lin- 
seed, are  a  commercial  article  of  considerable 
importance,  for  the  supply  of  onr  oil-mills. 
The  finest  kind  of  linseed  oil  is  the  product 
of  simple  pressure,  and  is  called  oM  drawn ; 
but  the  onunary  kmd  is  obtained  by  breaking 
upi  beatinff,  and  re-pressing  the  marc  or  cake 
left  after  &  last  process.  It  is  a  non-diying 
oil ;  but  by  boiling  with  sugar  of  lead,  red-lea{ 
or  white  Titriol,  it  is  converted  into  a  drying 
oil  fit  for  the  use  of  painters,  by  whom  it 
is  most  extensively  employed.  The  cake  is 
greatly  valued  by  agriculturists  for  feeding 
purposes ;  and  in  addition  to  that  made  in  this 
country,  large  importations  are  received  from 
abroad    [Flax.] 

Mr.  Darwin  has  recently  (t/bttrtia/  ofLinnaan 
Socieiy,  viL  69^  directed  attention  to  the  di- 
morphism whicn  exists  in  the  flowers  of  Zcnum, 
by  which  means  they  become  functionally, 
though  not  structurally,  umsexuaL 

&10II.  Felia  I,eo  (Lino.).  The  largest,  most 
formidable,  and  most  noble  of  the  Carnivorous 
animals,  though  not  the  most  typical  of  the 
genus  FeUa.  It  is  chiefly  distingmshed  by  the 
presence  of  a  full-flowing  mane  in  the  male, 
and  bv  a  tufted  tail  and  the  disappearance  of 
the  feline  markings  in  both  sexes  before  they 
arrive  at  maturity;  the  colour  then  being  a 
nearly  uniform  light  fulvous  brown,  with  mane 
inclining  to  black,  especially  in  the  Central 
and  South  African  races.  The  mane  is 
scantier  and  lighter  coloured  in  the  Asiatic 
than  in  the  African  lions;  and  there  exists 
a  maneless  variety  in  the  eastern  parts  of 
Hindustan.     [Fklis.] 

Liow.  In  Heraldry,  a  beast,  of  which  the 
fiffure  is  very  commonly  borne  as  a  charge. 
The  attitudes  in  which  the  lion  is  represented 
are  very  various.    [lUicPAin',  Passant,  Rb- 

OABDAXTT,   GaBDAXTT,  CoVCHAmr,  SAUSlfT,  Sb- 

JAMT.l  A  lion  passant  is  termed,  in  French 
heraloic  language,  a  leopard',  and  hence  the 
common  notion  that  the  lions  of  England  were 
substituted  for  leopards. 

Iitoii  Ant.    [MTBmLsoN.] 

IdoB  of  niigland.  A  bon  passant  re- 
gardant or  (being  the  bearing  of  England)  is 
frequentlv  thus  termed  in  henudry. 

Zilp  (Lat  labium).  A  term  applied  to  either 
of  the  two  divisions  of  a  monopetalous  corolla, 
where  one  portion  takes  a  direction  upwards 
and  the  remainder  a  direction  downwards^  as 
in  Labiata.  It  is  the  same  as  Labrllux 
[which  see]. 

UpMls  (€hr.  \anp6Sf  glistening,  from 
Xlv«f,  fat  oil).  The  name  of  a  genus  of 
Lepidopterous  insects;  also  applied  by  Pliny 
to  a  genus  of  flshes.  In  Botanv,  it  is  the 
name  of  a  genus  of  plante  of  the  Orchida- 
eeous  order. 

Atpartto.    [Flvob  Spab.] 

&lparooola  (Gr.  ktwap6$,  and  k^Xii,  a  tu- 
mour),   A  fatty  tumour. 

&lpto  Aeld  (Or.  Xiwos,  fat).  An  acid 
formed  by  adinf^  upon  stearic  and  oleic  acid, 
Igr  means  of  nitno  acid. 
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(Qt.  Xc(vw,  I  omit,  and  ypJifi/ia,  a  letter).  Com% 
positions  in  which  a  particular  letter  is  omitted 
throughout  The  ancients  produced  many  in- 
genious trifles  of  this  description.  In  the 
Odyssey  of  Tzyphiodorus  there  was  no  A  in 
the  flrst  book,  no  B  in  the  second,  and  so  on. 
There  are  other  pieces  of  modem  invention^  ^ 
such  as  the  Pugna  Porcorum,  in  which  all  the 
words  begin  with  the  letter  P.  Odes  in  Span- 
ish, containing  only  one  of  the  vowels,  are  re- 
flnements  on  the  same  invention. 

Zdpoma  (6r,  xlwos,  fat).  An  encysted 
fiitty  tumour. 

Zdpoma  (Ghr.  fdMos).    A  soft  fattv  tumour. 

Idppltiido  (Lat.  from  lippus,  blear-eyed)^ 
The  disease  commonly  called  Oleared  eyes,  con- 
sisting in  a  puriform  exudation  from  the  mar- 
gin of  the  evelids,  which  often  causes  them  to 
adhere  together  after  sleep. 

Uquatloii.    [EuQUATioN.] 

XlqiiofkotloB  (Lat  liquenetio).  The  act 
of  melting  or  of  fusing.  This  term  is  also 
used  synonymouslv  with  solution. 

Xlqiioiini  (Fr.  >.  This  term  ii  applied  to  a 
great  variety  of  foreign  compounded  spirits. 
In  France  they  are  known  as  ratafias  and 
crimes :  they  are  generallv  alcoholic  solutions 
or  tinctures,  sweetened  and  variously  flavoured. 
The  varieties  of  noyau  are  flavoured  with 
prussic  acid  and  essential  oil,  derived  from  the 
bitter  almond,  peach  and  apricot  kernels,  and 
similar  sources.  Maraschino  is  prepared  in 
Dalmatia  from  a  cherry  called  maras^n,  which 
is  bruised,  fermented,  and  distilled;  ite  flavour 
is  derived  from  the  kernels  of  the  fruit  and 
some  peculiar  product  of  ite  fermentetion,  the 
alcohol  being  formed  from  ite  saccharine  matter: 
the  distilled  product  is  afterwards  sweetened^ 
and  sometimes  coloured.  Cura^oa  is  a  tincture 
of  orange  berries  and  orange  peel,  doves,  and 
cinnamon,  in  old  brandy,  to  which  syrup  is 
subsequently  added.  For  colourless  curafoa  the 
tincture  is  distilled,  and  the  distillate  afterwards 
sweetened.  KHmmel  (a  favourite  German  li- 
queur or  schnaps)  is  sweetened  spirit  of  cara- 
way. Tea,  coffee,  and  innumerable  other  sources 
of  flatfour  are  resorted  to.  The  celebrated 
wermuth,  or  crime  d^absynthe,  is  an  analogous 
preparation  from  wormwood. 

abiqnidamber.  A  balsam  procured  in 
Mexico  and  Louisiana  from  the  stem  of  Liquid^ 
amber  styraciflua, 

IdqnidB.  In  Grammar,  the  letters  /,  m,  n, 
and  r  are  so  caUed. 

Xlqnor  Amnll.  The  liquid  contained  in 
the  membrane  enveloping  the  foBtns  of  most 
mammiferous  animals.  It  contains  mucus, 
albumen,  grape  sugar,  and  the  chlorides,  sul- 
phates, and  phosphates  of  sodium  and  potassium 
in  aqueous  solution. 

Xdqaor  of  Oadot.  Alcarsin  or  oxide  of 
caoodyl.  A  volatile  and  very  poisonous  liquid 
formed  on  heating  arsenious  add  with  acetate 
of  potash.  It  has  an  extremely  disagreeable 
odour,  and  ite  vapour  is  a  powerful  irritant  to 
the  eyes  and  nose. 
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Xiqnor  Sanguinis.    [Piasma.] 

Xdqnor  Silioom  (Lat).  Liquor  of  flints. 
A  solution  of  silicate  of  potassium  or  sodium. 

Idquorlee  (Gr.  y)ivKi^^i(a,  a  plant  with 
o  sweet  root).  The  extract  of  the  root  of  the 
Glycyrrhiza  glabra,  or  Officinal  Liquorice :  it 
is  often  called  Spanish  liquorice  or  Spanish 
juice,  of  which  that  stamj^d  with  the  name 
Solazza,  and  imported  in  sticks  or  bars  six  or 
eight  inches  long,  is  considered  the  best.  It  is 
in  common  use  as  an  emollient  in  catarrh  and 
cough.  The  so-called  refined  liquorice,  rolled 
into  pipes  or  quills,  is  often  mucn  adulterated. 
[Gltctbbhiza.] 

ZJrelUu  In  Botany,  a  term  used  in  de- 
scribing lichens,  to  denote  a  linear  shield,  with 
a  channel  along  its  middle,  as  found  in  Ope- 
grapha, 

XdiiodeBdrine  {Or,  Kupiov,  a  lily,  and 
94if9poy,  a  tree),  A  bitter  crystallisable  prin- 
ciple obtained  from  the  bark  of  the  root  of  the 
LiriodeJidron  Tulipipra,  a  handsome  North 
American  tree  of  the  Magnoliaceous  order. 

Xiirooonlte  (from  6r.  Xcip^f ,  pale,  and  n6vit, 
dxLit\  A  hydrated  arseniate  of  copper,  occur- 
ring crystallised  in  obtuse  rectangular  pyra- 
mids of  a  sW-blue  or  verdigris-green  colour  in 
Cornwall,  at  Huels  Multrell,  Huel  Gorland  and 
Huel  Unity,  and  also  in  Hungary.  The  name 
has  reference  to  the  paleness  of  the  streak 
yielded  by  the  mineral,  compared  with  its 
natural  colour. 

Xdss«Boepliala  (Gr.  >a9c6s,  smooth,  and 
«7K^<^aXof,  brain).  The  subclass  of  mammalia 
in  which  the  corpus  callosum  is  present,  but 
connects  cerebral  hemispheres  as  little  advanced 
in  bulk  or  outward  character  as  in  the  Lyen" 
cephala ;  the  cerebrum  leaves  both  the  olfactoiy 
lobes  and  cerebellum  exposed,  and  being  com- 
monly smooth,  or  with  few  and  simple  con- 
volutions in  a  xery  small  proportion  of  the 
largest  members  of  the  sub-class.  It  is  com- 
posed of  the  orders  BnrTA,  Csbiboftera, 
iNSBonvoBA,  and  Rodbntul« 

Xist  (derived  b^  Mr.  Wedgwood  from  the 
lists  or  hangings  with  which  the  tilting  yards 
were  hun^,  and  so  connected  with  Dutch  lijst, 
ItaL  liccia,  lizza,  Span,  liza,  Fr.  lices,  lisse). 
The  enclosed  field  or  ^und  wherein  the 
ancient  knights  held  their  jousts  and  tourna- 
ments. It  was  encircled  with  pales,  barriers, 
or  stakes.  These  were  sometimes  double,  one 
for  each  cavalier,  to  prevent  them  from  coming 
nearer  each  other  than  a  spear's  length.  Hence 
the  expression  to  enter  the  lists  is  synonymous 
with  engaging  in  contest. 

The  term  lists  was  also  applied  to  the  space 
between  the  exterior  and  interior  line  of  de- 
fences in  mediaeval  fortifications. 

List.  The  name  given  to  the  border  or 
selvage  of  a  piece  of  doth,  &c. 

Idmtf  Oiwll.    [Civil  List.] 

Xdstel  or  Xdst*  In  Architecture,  the  same 
as  fillet  or  annulet. 

&lsteniBv  OoUeHea  or  XilstMiMra.  In 
Uilitaiy  Mining,  the  most  advanced  gaUeries 
ot  a  system  of  countermines ;  so  called  because 
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from  them  the  defenders  can  hear  any  advandng 
mining  parties  of  the  besiegers. 

Xdatlnff.  In  Architecture,  the  process  of 
cutting  off  the  sappy  part  of  a  board  is  called 
listing  it. 

Xdtany  (Gr.  Xiroycfa,  supplication).  This 
term  was  applied  by  the  Eastern  church  in 
early  ages  to  a  special  form  of  prayer  which  ' 
was  introduced  into  the  ritual,  or  used  on  par- 
ticular occasions.  The  term  passed  into  the 
Western  church,  where  the  words  rogatio  and 
supplicatio  had  before  been  used  in  the  same 
technical  sense.  It  appears  that  some  of  the 
Eastern  litanies  contam  the  supplication  to 
saints  which  forms  a  distingruishing  feature  of 
the  Roman.  The  litany  in  the  Book  of  Common 
Prayer  of  the  Church  of  Ensland  is  mostly 
translated  from  the  forms  of  the  Western  lita^ 
nies  previously  used  in  this  country,  namely 
diose  of  the  breviaries  of  Salisbury  and  York. 
(Palmer's  Origines  lAturgica,  i.  264.) 

Utorary  Propertj.    [Copyright.] 

Uterati  (Lat.).  This  word  denotes,  in 
general,  learned  men.  In  China  such  persons 
as  are  able  to  read  and  write  their  own 
language,  and  also  a  particular  sect,  consisting 
chiefly  of  the  most  learned  men  of  the  country, 
are  called  Jukiao,  or  learned.  It  is  from  the 
class  of  the  literati  that  the  Mahdabins  are 
alone  capable  of  being  selected.  In  this  coun- 
try, the  term  is  now  applied  chiefly  to  per- 
sons who  are  admitted  into  holy  orders  with- 
out having  previously  taken  an  academical 
degree. 

Uteratnre  (Lat.  literee,  letters).  This  word 
denotes,  generally,  the  entire  results  of  know- 
ledge and  fancy  preserved  in  writing ;  but,  in 
the  narrower  use  to  which  ordinary  custom 
restricts  it,  we  draw  a  distinction  between 
literature  and  positive  science,  thus  exempting 
from  the  province  of  the  former  one  extensive 
branch  of  our  studios.  And,  in  a  still  more  re- 
stricted sense,  the  word  literature  is  sometimes 
used  as  inmonvmous  with  polite  literature,  or 
the  Fren<m  heues-lHtres. 

The  histoiy  of  literature  is  a  peculiar  and 
distinct  subject,  comprising  several  subdivisions, 
such  as  histories  of  the  literature  of  special 
ages  or  countries ;  or  histories  of  separate 
branches  of  literature,  such  as  poetry.  For 
its  complete  execution  it  requires  a  union  of 
bibliographical  knowledge  with  critical  acumen. 
It  should  give  the  reader  a  sufficient  acquaintance 
with  the  titles,  contents,  and  dates  of  remarkable 
books,  and  with  the  general  biographer  of  re- 
markable authors,  together  with  a  critical  ap- 
preciation of  the  characters  and  value  both  of 
authors  and  books,  and  of  the  dependence,  con- 
nection, and  derivation  of  literature ;  that  is,  the 
mode  in  which  opinions,  taste,  and  style  have 
been  propagated  or  changed.  This  laf<t>^  us  it 
is  the  most  difficult  part  of  the  subject,  is  also 
that  of  which  the  execution  has  been  hitherto 
most  imperfect. 

In  the  following  brief  notices  of  the  principal 
works  of  genem  literary  histoiy  which  the 
student  has  it  now  in  his  power  to  consult^  m 
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shall  follow,  in  great  measure,  the  criticisms 
of  Hallam,  in  the  Pn^face  to  his  Introduction 
to  the  Literature  of  Europe  in  the  Fi/teenth, 
Sixteenth,  and  Seventeenth  Centuries.  The 
oldest  work  of  this  description  (if  such  it  can 
be  -called)  is  that  of  Polydore  Virgil,  He  In- 
ventoribus  Reruniy  1499.  Conrad  Gesner,  who 
has  been  termed  the  father  of  literary  history, 
published  his  Bibliotheca  Universalis  at  Zurich, 
1545-55.  Notwithstanding  these  and  a  few 
other  meagre  attempts,  Lord  Bacon,  says 
Hallam,  was  justified  in  denying  that,  up  to 
his  time,  any  real  history  of  letters  had  been 
written.  The  next  in  order  of  time  is  Lambuc's 
Prodromus  Historic  Liter  aria,  1659;  a  work 
desired  on  a  great  plan,  but  scarcely  begun. 
But  Morhof 's  Polyhistor  Literarius,  first  pub- 
lished in  1688,  and  much  enlaiffed  by  subse- 
quent editors,  is  still  found  m  every  con- 
siderable library.  Andr^,  a  Spanish  Jesuit, 
published  his  Origine,  Progresso,  e  Staio  Aituale 
cCogni  Letteratura,  £rom  1782  to  1799 ;  a  yezy 
extensiTe,  and,  in  some  respects,  Taluable  work, 
though  without  much  display  of  taste,  and  no 
sig^  of  genius.  Li  the  present  century,  no 
writSEB,  except  those  of  (iermany,  have  at- 
tempted a  field  which  has  become  of  such  enor- 
mous extent;  but  Eichhom's  Literary  History, 
in  six  Tolumes^  1805,  1811,  appears  to  be  now, 
on  the  whole,  the  most  commete  and  valuable 
work  of  this  kind  extant.  Waehler's  Manual 
of  Literary  History,  in  four  volumes,  appeared 
at  Leipeig  in  1833. 

But  besides  these  general  compendia,  much 
assistance  is  to  be  derived  from  general  bio- 
graphers. Of  these  the  well-known  dictionary 
of  iBayle,  first  published  in  1697,  is  the  earliest 
of  any  value.  That  of  Niceron,  Mhnoires  pour 
9ermr  h  FHistoire  des  Hommes  illustres  ae  la 
B^ublique  des  Lettres,  43  vols.  12mo.  1733, 
1745,  is  extraordinarily  coj^ious,  and  usefid  in 
biographical  details,  out  m  other  respects  of 
no  great  value.  The  Bioyraphie  Universelle  (of 
which  the  original  edition  was  in  52  volumes, 
and  a  supplement  is  now  in  course  of  publi- 
cation which  has  reached  the  letter  H)  stands 
first  among  this  class  of  works.  Chalmers's 
Biographical  Dictionary  scarcely  deserves  men- 
tion as  a  literaiy  work ;  but  its  historical  de- 
tails are  sometimes  minute  and  usefiil,  though 
not  unfrequently  most  so  in  the  obscurest  names. 

Of  partial  works  on  literary  history  some  of 
the  most  remarkable  and  useful  are:  1.  Ac- 
cording to  subjects— History  of  Philosophy, 
Brucker,  Buhle,  Tennemann  (abridged  by  Victor 
Cousin).  To  these  we  may  add,  brief  as  they 
are,  the  Introductory  Essays  of  Stewart  and 
Flayfair  to  the  Encydopadia  Britannica.  Of 
Belles-lettres,  genenJly,  Bouterwek,  12  vols.  8vo^ 
Poetry,  Quadrio,  Storia  d^ogni  Poesia ;  a  work 
of  remarkable  industry,  though  strangely  de- 
fective in  point  of  critical  taste.  2.  According 
to  countries — German :  the  works  of  Menzel, 
^^Imar,  and  others.  English :  Craik,  History 
of  the  English  Languaae  and  Literature, 
Arnold,  Manual  of  English  Literature,  Taine, 
Biaioirede  la  LUthrature  Angkase,    French: 
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Laharpe,  Cours  de  LittSrature  Fran^aise;  a 
performance  of  considerable,  but  in  parts  super- 
ficial and  showy,  talent.  Italian :  Tiraboschi, 
Storia  della  Letteratura  Italiana ;  a  work  of 
extraordinary  value,  in  which  the  history  of 
Italian  literature  has  been  traced,  with  the 
greatest  care  and  the  most  elaborate  research, 
ftx)m  the  earliest  times  down  to  the  last  cen- 
tury. It  has  been  abridged,  but  with  some 
original  criticism,  by  Gingueni,  in  his  Histoire 
Littiraire  de  F Italic;  cSmiani,  Seedi  deUa 
Letteratura  Italiana  dopo  il  suo  risorgimento, 
I  1804,  1813.  Sismondi's  LittSrature  du  Midi 
de  V  Europe  is  most  valuable,  dso,  in  its  Italian 
chapters,  although  those  on  Spanish  and  Portu- 
guese literature  touch  on  subjects  less  gene- 
rally known.  In  England,  Warton's  IKstory  of 
Poetry  contains  much  that  bears  on  our  general 
learning ;  but  leaves  us  about  the  accession  of 
Elizabeth.  3.  According  to  ages :  The  work  of 
Hallam,  which  comprehends  the  literary  history 
of  Europe  from  1400  to  1700,  is  almost  uni- 
versal in  its  character.  Its  peculiar  excellences 
are  a  philosophical  spirit,  manliness  and  can- 
dour of  jud^ent^  great  honesty  in  the  exe- 
cution, and  a  taste  unusually  cultivated  and 
correct. 

XdtbaiTOCiie  {Or.  KiBceytiyis,  bringing  stones). 
Medicines  supposed  to  have  the  power  of  ex- 
pelling calculous  matter  from  the  kidney  or 
bladder. 

Utliarre,  Kytbarcynim  (Gr.  XiOdfyvpos, 
from  \l6os,  stone,  and  &pyvpo5,  silver ;  probably 
from  its  silvery  appearance).  Fused  oxide  of 
lead.    [Lead.] 

Uthla  (Gr.  x(0ctot,  of  stone).  The  oxide  of 
lithium  (LigO),  an  alkaline  substance,  discovered 
in  1818  by  M.  Arfwedson  in  a  mineral  called 
petaJite ;  it  has  also  been  found  in  a  few  other 
lapideous  bodies  such  as  lepidolite  and  triphane. 
Lithia  is  intermediate  in  properties  between 
the  alkalies,  potash  and  soda,  and  the  alkaline 
earths.  It  is  distinguished  from  potash  and 
soda  by  the  difficult  solubility  of  its  carbonate ; 
from  baryta,  strontia,  and  lime,  by  the  solubi- 
lity of  its  sulphate  and  oxalate ;  and  from  mag- 
nesia by  the  alkalinity  of  its  carbonate.  The 
salts  of  lithia  impart  a  peculiar  crimson-red  co- 
lour to  the  flame.  By  spectral  analysis  lithium 
has  been  shown  to  be  most  widely  diffused,  oc- 
curring in  minute  quantities  in  mineral  springs 
and  the  ashes  of  milk,  blood,  and  certain  plants. 
Zdtlila  Mtoa.  [liEpmoLiTE.] 
XdtHiasls  (Gr.  from  xtOos).  The  disease  of 
stone  in  the  bladder  or  kidney. 

Idthio  Aold  (Gr.  Kldos).  The  substance 
generally  termed  uric  acid :  it  forms  the  com- 
monest variety  of  urinary  culculus.  [Ubic 
Acid  ;  Caixjuli.] 

Mthtum  (Gr.  \l$os).  Symbol  Li,  atomic 
weight  7.  This  metal  has  been  obtained  by  the 
electro-chemical  decomposition  of  its  chloride:  it ' 
is  white,  softer  than  lead,  fusible  at  180^  C,  and 
volatile  at  a  full  red  heat ;  it  decomposes  water. 
When  heated  in  the  air  it  bums  with  an  intense 
white  light,  forming  lithia.  Lithium  is  the 
lightest  known  solid ;  its  specific  gravity  being 
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0*589, 80  that  it  floats  upon  naphtha.  Carbonate 
of  lithiara  has  been  used  in  medicine  as  a  lithon- 
triptic,  in  cases  of  uric  sand  and  gravel ;  it 
dissolves  uric  acid  somewhat  more  freely  than 
the  carbonate  of  potassium  or  sodium.  [Lithia.] 

Xdtliooliroiiiatios  (Gr.  \iOos,  and  XP^M-"^ 
colour).  A  term  applied  to  painting  in  oil  upon 
stone,  and  taking  impressions  upon  canvas. 

Xdtbocolla  (Gr. ).   A  cement  for  stone- work. 

Utbodendron  (Gr.).  Coral  has  been  thus 
designated,  from  its  frequent  arborescent  ap- 
pearance. 

Xdtliodennls  (Gr.  Xi06Btpfios,  with  strong 
skin).  A  genus  of  Apodal  Echinoderms,  in 
the  system  of  Cuvier ;  characterised  by  an  oval 
body  compressed  posteriorly,  of  which  the  surface 
is  covered  with  a  layer  of  calcareous  granules, 
which  form  an  extremely  indurated  crust. 

UUiodomes  (Gr.  \tOoZ6fios,  hmldina  with 
stone).  This  term  is  applied  to  those  bivalves 
which  are  found  in  rocks  and  stones,  inhabiting 
cavities,  which  they  form  for  that  purpose. 
A  particular  genus  is  called  Lithodomus. 

Utbofelllo  Add  (Gr.  Xi0os,  a  stone,  and 
Lat.  fel,  gaU),  A  substance  obtsiined  by  Gobel 
from  a  Bezoar  stone.  In  1844,  Taylor  made 
the  curious  discovery  of  the  identity  of  the 
substance  constituting  the  so-called  Oriental 
Beroars,  which  are  probably  the  intestinal  con- 
cretions of  a  species  of  antelope,  with  the  acid 
called  EUagic  aoid,  a  product  of  the  decompo- 
sition of  the  gallic  acid  of  the  gall  iiut. 

&ltliOffraplilo  Stone  (Gr.XtOoy,  andypd^pv, 
I  draw).  A  limestone  splitting  into  plates  and 
slabs  of  moderate  thickness,  and  having  a  sufB- 
ciently  hard  smooth  and  absorbent  surface  to  be 
adapted  for  use  for  lithographic  purposes.  The 
best  of  such  stones  are  from  the  upper  oolites 
of  Pappenheim  and  Solnhofen  in  the  North  of 
Bavaria.  Very  good  stones  are  also  obtained 
from  the  lias  in  many  other  parts  of  Europe, 
and  some  from  beds  of  other  geological  periods. 

Utlioffrapliy.    [Enoravino.] 

&ltiiolOKio«l  (Gr.  a(0os,  andxiyos).  A  term 
expressing  the  stony  structure  or  character  of 
a  mineral  mass.  We  speak  of  the  lithological 
character  of  a  structure,  as  distinguished  from 
its  zoological  character. 

Utbomargre  (Gr.  XlBos,  and  Lat-.  marga, 
marV),  Stone-marrow.  A  hydrous  silicate  of 
alumina  of  various  colours,  generally  associated 
with  magnesian  minerals.  The  term  has,  how- 
ever, been  applied  by  mineralogists  to  several 
substances,  some  of  which  are  mere  products 
of  the  decomposition  of  other  minerals. 

ILitboiitrlptics  ^Gr.  xiOa,  and  rp(/3a>,  /  rub 
away).  Remedies  which  are  supposed  to  dissolve 
stone  in  the  bladder,  or  which  prevent  the  de- 
position of  calculous  matter  in  the  urine. 

UfboBtrtptor.  An  instrument  for  break- 
ing calculi  in  the  bladder,  so  as  to  reduce  them 
to  small  particles  which  may  admit  of  being 
passed  along  with  the  urine,  and  thus  render 
the  operation  of  lithotomy  unnecessary. 

Utbopliaffl  (Gr.  xlQos^  and  ^«(yw,  /  eat). 
HoUuseons  animals  which  bore  into  stones. 
[Ltthodombs  ;  Stokb-durbbs.] 
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UthopliTtea  (Gr.  \l(hs,  and  ^vrh^  a 
plant).  Polypes  which  have  a  stony  axis ;  as 
oistinguished  from  the  Keratophytes,  or  homy 
polypes. 

Ziitliomls  (GFr.  \l9os,  and  tpvit,  bird).  A 
genus  of  vulturine  birds,  of  which  fossil 
specimens  are  found  in  the  Eocene  clay  at 
Sheppey. 

Xliltliotoin3r  (G^r.  XiBarofda).  The  operation 
of  cutting  into  the  bladder  for  the  removal  of  a 
stone. 

Ziitlxotritj  (Gr.  Kieot,  and  Lat  tritus,  part, 
of  tero,  /  rub  or  wear  away).  The  operation  of 
breaking  a  stone  in  the  bladder  into  small 
pieces  capable  of  being  voided  by  urino :  it  is 
effected  by  the  introduction  of  instruments  by 
the  urethra,  and  under  skilful  management  hais 
in  many  instances  successfully  superseded  the 
more  formidable  operation  of  lithotomy. 

Utmiui.  A  blue  pigment  obtaiued  from 
various  lichens,  among  which  species  of  RocceUa^ 
Lecanora^  and  Varioiaria  have  been  especially 
resorted  to ;  it  is  often  called  turnsole  and  yields 
the  dye  called  archil.  Paper  tinged  blue  by 
litmus  is  reddened  by  the  feeblest  acids,  and 
hence  is  used  as  a  lest  of  the  presence  of  acids ; 
and  litmus  paper  which  has  been  reddened  by 
an  acid  has  its  blue  colour  restored  by  an  alkaL. 
Distinct  colouring  substances  have  been  ob- 
tained from  litmus,  such  as  azolitmin,  a  ni- 
trogenous body ;  erythrolein,  eiythrolitmin,&c, 
but  our  knowledge  of  these  bodies  is  very 
incomplete.     [Lichen.] 

Xdtotes  (Gr.  Xir^s,  from  \tr6s,  plain).  Ill 
Ehetoric,  a  figure,  according  to  the  Greek  and 
Latin  rhetoricians,  in  which  an  affirmative  is 
expressed  by  the  negative  of  the  contrary ;  it  is, 
therefore,  a  species  of  irony  in  the  ancient  sense 
of  the  word  [Iront],  in  which  less  is  expressed 
than  what  is  intended  to  be  conveyed  to  the 
mind  of  the  reader  or  hearer.  Thus, '  a  citizen 
of  no  mean  city '  means  '  of  an  illustrious  city.* 
It  is  a  figure  constantly  employed  to  soften 
what  might  otherwise  appear  obnoxious  in  self- 
commendation. 

Xdtre.  The  French  standard  measure  of 
capacity  in  the  decimal  system.  The  litre  is  a 
cubic  decimetre ;  that  is,  a  cube,  each  of  tiie 
sides  of  which  are  3*937  English  inches:  it 
contains  61*027  English  cubic  inches.  Four 
and  a  half  litres  are  a  close  approach  to  the 
English  imperial  gallon. 

Ziittorlna  (Lat.  littus,  the  seashore),  A 
genus  of  Pectinibranchiate  Molluscs  of  the  tribe 
Trochoida ;  characterised  by  its  thick  shell,  <tf 
which  the  aperture  presents  a  small  angle,  and 
is  without  a  ridge.  The  common  periwinkle  of 
our  coasts  {7\iroo  littoreus,  Linn.)  is  a  species 
of  this  genus. 

Utnrsy  (Gr.  XtiTovpyla).  At  Athens,  cer- 
tain public  services,  performed  by  the  wealthier 
citizens,  were  called  Liturgies.  Among  the 
ordinary  liturgies  were  the  Choregia,  Lunpa- 
dephoria,  Hestiasis,  &c;  the  extraordinary 
liturgy  was  the  Trierarchia,  or  the  duty  ot 
equipping  and  manning  ships  for  the  Athenian 
fleet.    In  later  times  these  services,  when  too 
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eipensive  for  one  citizen,  wero  performed  by 
two,  whose  partnership  was  termed  SvrrcXcla ; 
the  members  in  these  partnerships  for  con- 
tribating  ships  was  much  larger;  and  such 
societies  were  also  called  Sjmmorise.  On  the 
mismanagement  of  this  service,  and  the  reforms 
proposed  by  Demosthenes,  see  his  oration  De 
Corond.  It  is  from  this  t«rm  that  the  English 
LrruBOT,  in  its  ecclesiastical  meaning,  has  been 
derived ;  the  sense  having  been  contracted  from 
public  minittry  or  service  in  general  to  the 
ceremonies  of  religious  worship. 

liiTTTBGT.  The  ritual  according  to  which  the 
religious  services  of  a  church  are  performed. 
In  the  writings  of  the  ancients  the  name  is 
restricted  to  the  service  of  the  Eucharist,  which 
afterwards  came  to  be  distinguished  in  the 
"Western  church  by  the  term  misaa^  or  mass. 

There  still  exist  in  Greek,  Latin,  and  some 
Oriental  languages,  yarious  rituals  according  to 
which  the  Eucharist  was  celebrated  in  very  early 
ages.  Some  have  supposed  that  idl  tiiese  may 
be  referred  to  one  onginal  liturgy,  which  may 
hare  been  universally  adopted  in  the  primitiye 
church.  Palmer  (Anti^.  vol  i.  p.  8)  conceives 
that  the  number  of  onginal  liturgies  may  be 
reduced  to  four,  but  not  lower.  These  he  en- 
titles the  great  Oriental  liturgy,  the  Alexandrian, 
the  Koman,  and  the  Gallican ;  each  of  which 
was  extensively  used  from  the  apostolic  age  in 
the  quarters  from  which  he  assigns  them  their 
names,  and  became  the  parents  of  many  other 
rituals,  such  as  were  used,  with  many  variations, 
in  the  different  patriarchates  of  the  empire. 

The  earliest  period  at  which  any  liturgical 
forms  were  consigned  to  writing  is  the  end  of 
the  third  or  beginning  of  the  fourth  century ; 
at  least  the  liturgy  called  of  St.  Basil  can  be 
traced  as  high  as  the  latter  period.  This  prac- 
tice, also,  seems  frequently  to  have  been  applied 
only  to  certain  parta  of  the  service.  We  find, 
therefore,  great  differences  in  the  MSS.  which 
now  exist ;  and  it  becomes  very  difficult  to  as- 
certain what  the  contents  of  the  primitive 
rituals  were,  and  to  trace  the  periods  at  which 
many  rites  and  ceremonies  have  been  introduced 
into  the  service. 

The  liturgy  of  the  church  of  England  is  a 
liturgy  in  the  wider  and  more  usual  acceptation 
of  the  term,  comprehending  the  whole  of  the 
yarious  services  used  on  oidunry  and  extraordi- 
nary occasions  throughout  the  year.  For  the 
history  of  this  litur^^,  see  Common  Pratxb. 
See  also  Assemanni,  Codex  Liturgicua ;  Mura- 
tori,  Liturgia  Bamana  Vetus ;  Breff*s  CoUecUon 
cf  IMurgiei;  Palmer^s  Ongines  Liturgica; 
Jfaskell's  Manumenta  Ritualia  Anglicana, 

lULtanm  (I^at.).  Among  the  Romans,  a 
crocked  staff,  resembling  a  crozier,  used  by  the 
augurs  in  quartering  the  heavens.  The  origin 
of  the  word  is  uncertain. 

Lrruus.  In  Geometry,  the  name  given  by 
Cotes  to  a  spiral,  of  which  the  characteristic 
property  is  that  the  squares  of  the  radii 
yectores  are  reciprocally  proportional  to  the 
angles  which  they  respectiyely  make  with 
a  certain  straight  line  OX  given  in  position, 
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and  which  is  an  asymptote  to  the  spiral  Tha 
polar  equation  is  obviously  r'ff-e  a*.  It  has  a 
point  of  inflexion 
at  A  correspond- 
ing to  the  value 

r  «  OA  =5  o  v/X 

For  the  properties 

of  the  lituus,  see 

Varignon, .  Afim, 

Acad,  Paris  1704 ;  Cotes,  ffamumia  Mensttra- 

rum,  p.  85 ;    Peacock's  Examples  in  the  Biff. 

and  Integral  Calculus,  p.  183  &c. 

Xdwer  (A.-Sax.  lifere,  Ger.  leber).  The  vis- 
cus  in  which  bile  is  secreted.  It  is  situated  in 
the  right  hypochondriac  region  under  the  dia- 
phragm ;  and  in  the  human  body  is  divided 
into  two  lobes,  of  which  the  right. lobe  is  the 
largest.  There  is  between  them  a  smaller  lobu- 
lar process,  called  the  LohiUus  BpigelH.  The 
ultimate  arrangement  of  the  different  blood- 
vessels of  the  liver  is  very  peculiar.  It  has 
been  ably  investigated  by  Mr.  Kieman,  by  whom 
it  is  described  in  the  Phil.  Trans. 

JAver  of  Antimony.  A  compound  of  the 
oxide  and  sulphide  of  antimony.  The  kepar 
antimonii  of  old  pharmaceutical  chemistry. 

Xdwer  Ore  of  Meronrj.  Hepatic  ore.  A 
bituminous  Cinnabar,  or  sulphide  of  mercury, 
from  Idria  in  Camiola. 

Alwer  of  Bolpliar.  A  fused  sulphide  of 
potassium :  so  called  from  its  liver  cohur. 

Uwery  (Ft,  livr^).  A  word  derived,  pro- 
bably, from  the  clothes  delivered  by  masters  to 
their  servants,  in  which  sense  it  still  continues 
to  be  used.  At  tournaments  the  cavaliers  used 
to  distinguish  themselves  by  wearing  the  livery 
or  badge  of  their  mistresses;  and  persons  of 
distinction  formerly  gave  liveries  to  persons 
unconnected  with  their  own  household  or  fiunily, 
to  engage  thom  in  their  quarrels  for  the  time 
being.  The  liverymen  of  London  are  a  number 
of  men  belonging  to  the  freemen  of  the  ninety- 
one  companies,  which  embrace  the  different 
trades  of  the  metropolis ;  and  are  so  called  be- 
cause they  are  entitled  to  wear  the  livery  of 
their  respective  companies.  By  this  body  are 
elected  the  common  councilmen,  sheriff,  alder- 
men, and  some  other  superior  officers  of  the 
city ;  and,  down  to  the  passing  of  the  Reform 
BiU  in  1832,  they  had  the  exclusive  privilege 
of  yoting  at  the  election  of  members  of  parlia- 
ment 

Uwerj  of  Seisin.  In  Law,  a  deliveir  of 
possession  in  lands,  tenements,  and  herecuta- 
ments,  to  one  that  has  a  right  to  the  same :  ■ 
ceremony  at  common  law  used  in  the  oonyey- 
BDoe  of  lands,  symbolising  the  actual  delivery 
of  the  land.     [Fboffmbnt.] 

Uvinc  Voroe  or  Vte  VlTa  (Lat).  In 
Mechanics,  the  product  of -the  mass  of  a  particle 
into  the  square  of  its  yelocity.     [Fobcb.] 

&lTre  (Fr. ;  Lat  libra,  a  pound).  An 
ancient  French  coin,  which  appears  as  early  as 
810  A.  D.  It  was  at  first  divided  into  twenty 
solidi,  and  afterwards  into  twenty  sous.  At  the 
French  revolution  thefrane  was  substitiitedlbr 
thelivre. 
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XdzlTliiin  (Lat  lye),  A  term  employed  by 
the  old  chemists  to  signify  an  alkaline  ley  or 
eolation. 

Zdsard.    [Lacebta.] 

Uaadello  Flac*.  A  gronp  of  hard  dark- 
coloured  sandy  or  gritty  beds  readily  splitting 
into  flag-stones.  This  group  is  of  considerable 
local  importance,  and  belongs  to  the  Silurian 
series  developed  in  South  Wales.  The  flags  lie 
near  the  top  of  the  lower  division  of  the  Silu- 
rian rocks,  as  recognised  by  Sir  R.  Murchison, 
passing  into  the  lower  subdivision  of  the  Cara- 
doc  sandstone,  part  of  which  is  Upper  Silurian. 
TheLlandeilo  flags  are  rich  in  fossils,  ^rooto- 
liUs  being  especially  abundant  in  them.  They 
also  contain  valuable  metalliferous  veins  in 
Shropshire.  They  are  represented  in  France 
bv  the  slates  of  Angers,  and  in  America  by  the 
U tica  slates.  It  is  cniefly  in  Wales  that  they  ex- 
hibit that  fissile  character  which  has  given  them 
the  name  of  flags.  They  afford  many  stones  use- 
ful for  pavine  and  other  economic  purposes. 

Uaaos  (Lat.  planus,  level).  Tropical  plains, 
continuations  northward  of  the  forest  plains 
of  the  Amazons.  [Silvas.]  Their  area  is  about 
350,000  square  miles,  and  the  whole  are  desti- 
tute of  trees.  They  consist  of  low  table-lands, 
nearly  barren  for  the  most  part^  sloping  at  first, 
and  then  ranging  at  a  dead  level  between  the 
Amazons  and  the  Caribbean  Sea.  These  are 
called  the  Llanos  alios.  The  larger  plains  are 
lower,  but  also  nearly  barren,  the  soil  being  sand 
over  calcareous  rock  without  rocks  or  pebbles. 
Although  without  cultivation,  grasses  and  a  few 
bushes  cover  parts  of  these  plains. 

Uojd*s  Idsti  A  well-known  periodical 
publication,  which  contains  a  full  account  of 
shipping  intelligence.  It  derives  ita  name 
firom  l£>yd*8  coffee-house,  so  lone  celebrated 
as  the  resort  of  all  classes  connected  either  with 
the  mercantile  or  shipping  interest;  and  its 
importance  in  supplying  fuU,  trustworthy,  and 
early  maritime  information  cannot  be  easily 
overrated.    It  has  been  in  existence  since  1716. 

Xioaeh.    [CoBiTxs.] 

&oa<l-Uiie«  In  designing  a  ship,  the  load- 
line  is  the  supposed  line  of  deepest  immersion 
when  she  is  f^y  laden.  Vessels  are  usually  so 
built  that  the  immersion  shall  be  deeper  aft  than 
forward. 

Xioadstone.    [Lodbstonb.] 

Xofun  rA.-Sax.  lam,  Ger.  leim,  elat/).  A 
variety  of  day  in  which  there  is  sufficient  sand 
and  limestone  to  render  it  loose  in  texture  and 
well  adapted  to  such  crops  as  require  a  soil 
in  which  they  can  readily  expand  and  assume 
their  natural  dimensions.  The  quantity  of  silica 
which  clays  are  capable  of  holdins  mixed  up 
with  them  without  loeing  their  pecmiar  charac- 
teristics is  veiy  large,  amounting  in  some  cases 
to  nearly  ninety  per  cent,  of  the  whole  soil. 

iKWuny  Sou.  In  the  language  of  practical 
aflricaltuxists  and  gardeners,  is  one  in  which 
cuy  exists  :  it  is  called  heavy  or  light,  as  the 
day  may  be  more  or  less  abundant ;  and  sandy, 
giaveUy,  or  calcareous,  as  these  earths  pre- 
dominate respectively  in  the  composition.    In 
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;  general,  loamy  soils  are  more  fertile  than  sand 
or  chalk ;  but  the  fertility  of  any  soil  is  alwavs 
to  a  certain  extent  relative  to  the  nature  of  we 
subsoil,  and  to  the  local  climate. 

Xioan.  In  Finance,  a  term  emplojed  to 
designate  such  advances  for  the  purposes  of 
national  administration  as  are  demanded  by 
temporary  exigencies.  In  the  middle  affes, 
when  public  credit  was  low,  and  the  method  of 
joint  action  fiimiliar  to  modem  capitalists,  fioir 
the  purpose  of  contributing  to  the  necessities 
of  government  by  voluntary  subscription,  wai 
unknown,  violent  means  were  resorted  to  in 
order  to  meet  any  emergency ;  though  in  gene- 
ral the  compulsory  contribution  was  coupled 
with  a  delusive  promise  of  repayment.  Borrow- 
ing was  a  frequent  expedient  of  government 
before  the  Revolution ;  but  no  eflfectual  guaran- 
tee for  the  liquidation  of  the  prind^  sum 
borrowed,  or  for  the  punctual  payment  of 
interest  on  advances,  was  given  till  after  the 
settlement  of  1688.  Since  this  time,  however, 
it  has  been  found  essential  to  the  security  of 
government,  that  trustworthy  pledges  for  the 
guarantee  of  public  debts  should  be  afforded  to 
lenders ;  and  one  by  one  European  and  other 
civilised  communities  have  entered  into  obli- 
gations intended  to  secure  public  credit>  tad 
have  been  constrained  more  or  less  exactly  to 
keep  such  obligations. 

In  general,  loans  are  negotiated  by  indi- 
yiduals  or  banking  houses,  who  contract  to 
supply  the  borrowing  government  with  the 
sum  required,  dther  in  a  variable  quantity  of 
money,  but  a  fixed  quantity  of  stock,  or  in  a 
fixed  sum  of  money  at  a  vazying  rate  of  inte- 
rest The  former  is  the  method  which  has 
generally  been  adopted  in  this  country;  the 
finance  minister  advertising  for  tenders  of  so 
many  millions  of  stock,  and  trusting  that  the 
competition  of  capitalists  will  raise  the  per- 
centage paid  for  the  stock  to  the  highest  rate 
which  the  money  market  will  permit  Hence 
a  laree  portion  of  the  national  debt  of  the 
United  Kingdom  is  in  effect  factitious,  the 
nation  not  having  received  much  more  than 
three-fifths  of  the  sum  which  is  taken  as  the 
existing  indebtedness  of  the  community  to  its 
public  creditor.  The  question,  indeed,  whether 
this  method  of  borrowing  is  ultimately  advan- 
tageous or  the  contrary,  is  still  matter  of  de- 
bate ;  it  being  urged,  on  the  one  side,  that  the 
extinction  of  debt  is  rendered  more  difficult  by 
the  creation  of  so  large  an  amount  of  Petitions 
obligations ;  and  on  the  other,  that  the  terms 
on  which  the  loan  is  procnved  are  always  more 
favourable  when  the  rate  of  interest  is  invariable^ 
and  the  stock  therefore  uniformly  negotiable. 

In  most  other  countries,  loans  have  been 
effected  at  variable  rates  of  interest  Such  a 
method  has  this  advanta^,  that  when  public 
credit  is  high,  and  capital  abundant,  it  it 
possible  to  lower  the  rate  of  interest  on  loam 
already  effected,  hj  offering  the  public  creditor 
the  choice  of  repayment,  or  as  an  alternative 
a  diminished  percentage  on  his  capita].  Laxge 
amounts  of  stoek   in  this  ocnntiy  have,  at 
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different  periods,  been  yirtaally  eztingnished 
bj  the  possibility  which  has  sometimes  ooeorred 
of  offering  lower  terms  to  thepnblic  creditor  in 
consequence  of  the  price  of  the  stock  having 
risen  abore  par.  In  short,  the  Government  has 
been  enaUed  to  do  that  whi(^  a  mortgagor 
does  who,  taking  advantage  of  a-  low  rate  of 
interest,  extingoishes  one  mortgage,  and  creates 
another  on  more  favourable  terms. 

The  government  -of  'this-  conntiy  has  from 
-lime  to  time  negotiafied  loims  on  the  latter 
method,  ilts  first  loans  were  all  of  svch  a  nature, 
the  other  system  having  beea' adopted  after  the 
consolidation  of  the  .varioua-'thne  per  eent 
stocks  in  1752.  -Still,-  thoog^^tihe  greater  part 
of  tibe  -sum  bonbwed  #bs  fanded  in  perpetual 
annuities  at  three  per  cent,  (callea,  oy  an 
abbtvlviation  of-  the'  term  used  in  the  Act  of 
1762,  ooMola),  other  portions  were  created  in 
other  stocks.  For  instance,  in  a  loan  negotiated 
in  17H  the  lender  of  100/.,  in  addition  to  100/. 
«toek  in  consolidated  annuities,  received  261, 
four  per  cents,  and  an  annui^  of  11«.  6d.  for 
46j'yean.  Tbm  *  loyalty  loan '  of  1707  was  nego- 
tiated in  a  five  percent  stock.  It  rarely  happens, 
•cdT  course,  that  the  lender  can,  in  ease  of  bad 
-fkith  on  the  part  of  goi^emments,  use  any  means 
in'order  to  compel  payment';  but  the  police  of 
the  Stock  Exchange  exercises  a  powerful  control 
over  a  dishonest  administration^  hf  excluding, 
in  the  case  of  fraud  or  repudiation,  all  the 
-tnmsaetions  of  Uie  offehdinr  gownment  frota. 
the  open  money  nuudcet.    [NATtoicAL  Debt.] 

KoMiaoeOB  HEjoasa,  one  of-  the  genera).  A 
-4iatural  order  of  epigynous  Sxogens  belonging 
to  the  Gactal  aUianee,  found.ehiefly  in  the  tem- 
nerate  reeions  of  Amerieai'  and  distinguished 
by  their  distinct  petals  and  sepals,  their  scat- 
tered stamens,  th^ir  confluoit  pendtUous  ovules, 
.and  albuminous  jseedi.  The  principal  genus, 
Loasa,  consists  of  stingins  herbs. 

Kobate  (Gr.  AoiB^f,  a  Jobe).  A  term  applied 
by  LinnsBus  to  the  feet  of  those  birds,  as  the 
srebe,  which  were  furnished  at  their  sides  with 
broad-lobed  membranes. 

Kobliy.  In  a  ship,  a  small  cabin  adjoining 
the  bread-room,  and  appropriated  to  the  use  of 
the  surgeon. 

Kobellaoeoa  (Lobelia,  one  of  the  genera). 
A  natural  order  of  epig^ous  Exogens  of  the 
Gampanal  alliance,  especially  distinguished  by 
its  valvate  irregular  con^la,  its  syngenesions 
anthers,  its  stigma  being  surrounded  by  hairs, 
.  audits  twoormoreceUed  ovary.  They  are  mostly 
herbs  or  subshrubs,  abounding  in  various  parts 
•of  the  world,  in  tropical  or  subtropical  climates, 
and  include  the  important  genus  X>Mia,  many 
rspedes  of  which  nave  acrid  properties,  and 
joe  also  used  in  medicine.  One  of  them, 
Z.  inflata,  a  North  Americsin  species,  called 
Indian  Tobacco,  is  a  powarfbl  narcotic  poison. 
Its  leaves  have  been  used  in  medicine  as  an 
expectorant  and  emetic  They  are  said  to 
quiet  the  action  of  the  heart  and  relax  the 
musdes,  and  to  be  of  great  use  in  allaying 
the  paroxysms  of  spasinocBc  asthma,  and  as 
a  leuizant  in  hocming-cou^ 
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&ob«lUie.  A  peculiar  acrid  oil,  narcotie 
in  its  properties,  contained  in  the  leaves  of  the 
Lobelia  inflata, 

ZiObolte.  A  magnesian  variety  of  Idocrase 
from  Grokum  in  Fin^cL 

&obater«  A  well-known  Crustacean,  the 
Palinunta  vulgaris  of  Guvier.  Several  species 
are  used  as  food  on  the  Continent^  but  the 
Norway  Lobster  is  the  only  important  one 
brought  to  the  British  market  The  peculiar 
colouring  matter  of  the  shell  changes  from 
black  to  red  when  immersed  in  boiling  water. 

&ooal  Froblem.  In  Gkometrv,  a  problem 
in  which  the  number  of  given  oonditionB  being 
insuf^ent  to  determine  Uie  position  of  a  point, 
but  still  sufficient  to  prevent  this  position 
teom  being  perfectly  arbitrary,  the  conre  or 
surface  is  require  upon  whidi  the  point  must 
be  situated.  Thus,  '  to  find  all  points  equi- 
dirtant  from  two  siven  fixed  pointe,'  is  a  local 
problem.  The  right  line  which  bisects,  and  is 
perpendicular  to  the  line  joining  the  given 
points,  contains  all  the  pomts  required,  and 
constitutes  the  solution  of  the  problem.     [Da- 

TSBXZNATB  PbOBLEX.] 

XKMMitlwe  Caae.  In  Orammar,  the  case 
enffessive  of  locality.  Such  a  case  existed 
onginally  in  all  the  Aryan  languages ;  but  in 
the  later  dialectical  formations  it  hu  been  con- 
fused with  other  cases  owing  to  the  similarity 
of  the  suffix  by  means  of  which  it  was  con- 
structed. This  suffix  in  Sanscrit^  which  re- 
tained the  case  in  aU  numbers,  is  t;  and  it 
was  manifestly  the  same  in  Ghreek  and  Latin. 
Thus,  when  our  ordinary  grammars  tell  us 
that  in  the  phrase,  'Komse  vixit,'  he  lived  at 
Rome,  Koma  is  in  the  genitive  case^  they  faR 
into  the  great  error  of  confrising  the  genitive 
case  with  Uie  locative  Roma-i  *  Bonue.  Hence 
arises  that  most  oonfrising  and  mischievous  ol 
grammatical  rules,  which  tells  the  learner  that 
position  at  a  place  is  in  Latin  to  be  expressed 
by  the  |;enitive  singular  of  the  first  and  second 
declensions  of  nouns,  but  by  the  dative  or 
ablative  case  of  the  singular  number  with 
nouns  of  the  third  declension,  or  of  the  plural 
number  of  the  first.  Instead  of  this  rule,  which 
has  neither  rime  nor  reason  to  recommend 
it,  all  that  is  to  be  said  is  that  these  so- 
called  genitives  and  ablatives  are  really  the  old 
locative  case,  as  may  be  seen  by  comparing 
Boma-i  »  Romse,  Abyd-i,  Carthsgin-e,  Athen- 
is,  with  Sroprf,  SoAo^ii^i,  *A0^vci-if,  &c.  It 
was  only  in  later  Latin  that  the  locative  as- 
sumed ihe  same  form  with  the  genitive,  the 
original  termination  of  the  latter  in  the  first 
declension  being  in  -as,  as  shown  by  the  form 
'pater-familias';  and,  indeed,  the  idea  of  any 
genidve  at  all  is  seemingly  of  later  growth, 
everything  that  is  abstract  in  language  having 
been  originally  concrete.  (Max  MMer,  Lectures 
an  Language,  first  series,  vi.) 

&ocb.  The  Scotch  term  for  Lakb  [which 
see].    [Lough.] 

Xooliaber  Axe.    [Battlb-axb.] 

XKMk  (A.-Sax.  loc).  An  instrument  com- 
posed of  springs  and  bolts,  used  for  the  fasten- 
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faff  of  doors,  drawen,  chests,  &c.  A  good 
lode  is  a  masterpiece  of  smith's  work,  and  re- 
quires  mndi  delicacj  and  art  in  eontrmng  and 
vaiying  the  wards,  bolts,  springs,  and  other 
parts  of  which  It  is  composed,  so  as  to  adjust 
them  to  the  places  where  they  are  serviceable, 
and  to  the  Tarious  occasions  of  their  nse.  The 
stmctnre  of  locks  is  so  varied,  and  the  number 
of  inrentions  of  different  sorts  so  extended, 
that  we  cannot  attempt  to  enmnerate  them. 
Thoae  placed  upon  outer  doors  are  callied  stock- 
loekt\  those  on  chamber  doors  axe  called 
^prnuf4ock$ ;  such  as  are  hidden  in  the  thick- 
ness of  the  doors  to  wluch  tiiej  are  applied 
are  called  m(»rtice4ook8  \  and  those  that  are 
ttpoQ  the  outside  of  the   doors  are 


ealled  iron  rimlocka.  The  padlock  is  too  well 
known  to  require  description.  We  here  add  the 
conditions  which,  according  to  Mr.  Nicholson, 
appear  necessary  in  a  lock  of  the  most  perfect 
kmd:  1.  That  certain  parts  of  the  lock  should 
be  Tariable  in  position  through  a  great  number 
of  combinations,  one  only  of  which  should  allow 
the  lock  to  be  opened  or  shut ;  2.  That  this  last- 
mentioned  combination  should  be  Tariable  at  the 
pleasure  of  the  possessor;  3.  That  it  should 
not  be  possible,  after  the  lock  is  closed  and  the 
combination  disturbed,  for  anyone,  not  even 
the  maker  of  the  lock,  to  discover  by  any  exa- 
mination what  may  be  the  proper  situation  of 
the  parts  required  to  open  the  lock ;  4.  That 
trials  of  this  kind  should  not  be  capable  of 
iijuring  the  lock;  5.  That  it  should  absolutely 
require  no  key,  and  be  as  easily  opened  in  the 
dark  as  in  the  light;  6.  That  the  opening 
and  shutting  be  done  as  easily,  and  by  a  pro- 
cess as  simple,  as  a  common  lock,  either  with 
or  without  a  key,  as  may  be  desired ;  7.  That 
the  keyhole  be  defended,  concealed,  or  inac- 
cessible ;  8.  That  the  key  may  be  used  by  a 
stranger  without  his  knowing  or  being  able  to 
discover,  the  adopted  combination ;  9.  That 
the  key  be  capable  of  adjustment  to  all  the 
variations  of  the  lock,  and  yet  be  simple ;  10. 
That  the  lock  should  not  be  liable  to  be  taken 
off  and  examined,  whether  the  receptacle  be 
open  or  shut,  except  by  one  who  knows  the 
adopted  combination.  These  considerations 
involve  a  mechanical  problem  of  great  diffi- 
culty; but  much  towards  its  accomplishment 
has  been  effected  in  various  inventions  by 
Bramah,  Chubb,  Taylor,  Hobbs,  &c.  The 
Romans  seem  to  have  known  the  use  of  tum- 
blers in  their  locks,  if  we  may  judge  from  the 
specimens  £rom  PompeiL 

Lock.  That  part  of  a  musket  or  fowling- 
piece  which  has  to  do  with  the  ignition  of  the 
charge  by  percussion. 

Lock.  In  internal  Navigation,  the  part  of 
a  canal  included  between  two  floodgates,  by 
means  of  which  a  vessel  is  transferred  from  a 
higher  to  a  lower  level,  ^or  from  a  lower  to  a 
higher.  It  is  also  apphed  to  the  contrivance 
by  which  vessels  are  maintained  at  the  level 
of  high  tides  in  harbours  exposed  to  variations 
of  level.    [Canal.] 

On  Shipboard,  compartments  of 
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the  hold  for  the  stowage  of  diain  cables  and 
solid  shot.  They  are  centred  round  the  foot  of 
the  mainmast ;  that  position  for  tl^ese  weighfy 
objects  being  found  to  give  .the  .easiest  motion 
to  the  ship  as  she  pitches  in  a  head  sea. 

&ockjAW.    [Tbtamus.] 

locomotion  (Lat  locus,  ajplace^  and  motio, 
a  moving).  Such  motion  aa  is  attended  by 
change  of  place  in  the  body  which  moves,  in 
contradistinction  to  motions  which  a  body  may 
have  which  is  stationary.  Thus  a  dock,  a  mill, 
a  lathe  moves;  but  as  no  change  ef  plaoe  of 
the  machine  is  produced,  such  motion  is  not 
locomotion.  A  steam  engine  which  being  fixed 
in  its  position  impels  other  bodies,  is  a  station- 
ary engine ;  but  one  which  travels  with  the  bodies 
which  it  drives  is  called  a  locomotive  engine. 

XK>eomotiTe  Mngtne>  Any  engine  which, 
beine  employed  to  draw  loaos  in  transport 
overland,  travels  with  the  load  which  it  draws. 

Since  the  improvement  and  extension  of  iron 
railways,  tiiis  term  has  been  exclusively  applied 
to  the  steam  engines  by  which  loads  are  oniwn 
upon  them.  Although,  strictl;|r  speaking,  the 
steam  engine  by  which  a  ship  is  propell^  is  a 
locomotive  enoine,  it  is  not  usual  to  apply  that 
term  to  it;  bu£  an  engine  being  called  a  marine 
engine,  [Stxax  Enoins.]  The  term  locomotive 
engine  must,  therefore^  as  at  present  used,  be 
understood  to  express  the  travelling  steam  en- 
gine by  which  trains  are  drawn  on  railways. 

Hiatory  of  the  Looomotive  Engine, — ^The  first 

{>ractical  application  of  the  stmi  engine  as  a 
ocomotive  power  took  place  in  1804,  on  a  rail- 
road at  Merthyr  Tydvi^  in  South  Wales.  The 
engine  was.  constructed  by  Messrs.  Trevithick 
andMvian,  under  a  patent  obtained  by  them 
two  years  previously.  This  engine,  in  several  re- 
spects^ resembled  in  its  form  and  structure  those 
which  have  been  since  used  for  a  like  purpose. 
The  early  projectors  of  locomotive  engines 
were  all  impressed  with  a  notion  that  the  ad- 
hesion of  the  driving  wheels  to  the  rails  must 
be  insufficient  to  enable  the  power  applied  to 
these  wheels  to  give  progressive  motion  to  the 
carriage ;  and,  without  uiinking  it  necessary  to 
ascertain  by  actual  experiment  whether  such 
were  really  the  case  or  not,  thev  expended 
much  ingenuity  and  camtal  in  devising  means 
for  overcoming  this  difficulty,  which,  after  all, 
turned  out  to  be  merely  imaginary.  Engineers 
were,  in  fact,  impressed  with  a  notion  that  if 
any  power  compelled  the  wheels  to  revolve, 
they  would  merely  slip  upon  the  rails,  and  that 
the  carriage  or  engine  would  remain  stationary. 
To  povide  against  this,  Messrs.  Trevithick  and 
Vivian  propcwed  to  make  the  external  rims  of  the 
wheels  intended  for  common  roads  rou^h  and 
uneven,  by  surrounding  them  with  projecting 
heads  of  nails  or  bolts,  or  by  cutting  transverse 
nooves  in  them.  Seven  years  afterwards  Mr. 
Blenkinsop,  of  Leeds,  obtained  a  patent  for  a 
method  of  surmounting  this  imaginary  difficulty 
by  the  substitution  of  a  rack  rail  for  the  ordi* 
nazy  smooth  rail,  and  constructing  teeth  on 
the  driving  wheels  to  work  in  the  teeth  of  this 
rack.     Various  other  ingenious  contrivanoea 
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were  subsequently  produced  for  the  same  pur- 
pose  until  about  the  year  1814,  when  expe- 
rience at  lenffth  forced  upon  engineers  the 
knowledge  of  the  fact,  that  the  adhesion  of  the 
tires  of  the  wheels  with  the  rails  was  amply 
sufficient  to  propel  the  engine,  even  when  draw- 
ing a  great  loaa  after  it 

The  next  stimulus  which  the  progress  of  this 
invention  received  arose  from  the  project  of 
constructing  a  railway  between  Liverpool  and 
Manchester,  for  the  {purposes  of  a  general 
traffic.  When  this  project  was  undertaken,  it 
was  not  decided  what  moving  power  was  most 
eligible — whether  horse  power,  stationary 
steam  engines,  or  locomotive  engines ;  but  the 
first,  for  many  obvious  reasons,  was  soon  re- 
jected, in  fi&vour  of  one  or  other  of  the  last  two, 
and  ^fter  an  elaborate  enquiry  the  decision  of 
the  directors  was  given  in  favour  of  locomotive 
power.  Prizes  were  therefore  proposed  to  be 
given,  under  certain  stipulations,  to  those  who 
would  construct  the  most  effective  locomotive 
engines  for  the  purposes  of  the  road. 

This  proposal  produced,  as  was  anticipated, 
much  competition ;  and  the  spirit  of  emulation 
being  roused,  a  trial  was  appointed,  which  took 
place  on  the  railway  in  October  1829.  Engines 
of  several  forms  were  produced ;  and  the  prize 
was  awarded  to  one,  called  the  Rocket,  con- 
structed by  Hr.  Robert  Stephenson,  the  son  of 
Mr.  George  Stephenson,  the  engineer  of  the  rail- 
way. ( Jeaffi^son  and  Pole,  I^fe  of  Robert  Ste- 
pheruon. )  In  the  first  trial,  this  engine  attained 
the  then  astonishing  speed  of  twenty-nine  miles 
an  hour;  and  when,  unhappily,  at  the  cere- 
mony of  the  openinff  of  the  nulway,  the  acci- 
dent occurred  which  deprived  the  country  of 
Mr.  Huskisson,  his  wounded  body  was  con- 
veyed, by  the  same  engine,  a  distance  of  about 
fifteen  miles  in  twenty-five  minutes^  being  at 
the  rate  of  thirty-six  miles  an  hour.  This  en- 
gine, whidi  involved  in  its  construction  all  those 
mechanical  arrangements  to  which  tiie  extra- 
Fig.  1. 


ordinary  speed  and  power  of  the  locomotive 
engine  of  tne  present  day  are  due,  is  repre- 
sented in  elevation  in  fig.  1 ;  and  a  cross  sec- 
tion of  the  boiler  and  furnace  is  represented 
in  fig.  2.  It  is  supported  on  four  wheels,  the 
weight  being  principally  thrown  on  the  larger 
pair  worked  by  the  engine.  The  boiler  is  a 
qrlinder  6  feet  long,  having  the  chimney  at 
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one  end,  and  the  fire  box  B  at  the  other.  This 
box  is  surrounded  with  a  hollow  casing,  which 
communicates  with  the  bot- 
tom of  the  boiler  by  a  tube 
C,  and  with  the  top  by  a 
tube  D.  The  water  in  the 
boiler,  therefore,  fiows  into 
the  casing,  and  fills  it  to  the 
same  level  as  that  which  it 
has  in  the  boiler.  When  the 
engine  is  at  work,  the  boiler 
is  kept  about  half  filled  with 
water,  and,  consequently,  the  casing  round  the 
furnace  is  completely  filled. ,  Steam  is  abun- 
dantly generated  in  this  casing  exposed  as  it 
is  on  every  side  to  the  radiant  neat  of  the  fire ; 
this  steam  rises  in  bubbles,  and  passes  through 
the  tube  D  into  the  boiler.  The  lower  part  of 
the  boiler  is  traversed  by  a  number  of  copper 
tubes,  the  ends  of  which  appear  in  fig.  2.  The 
fiame  and  heated  air  proceeding  from  ^e  burn- 
ing fuel  pass  through  these  tubes,  and,  after  tra- 
versing the  whole  length  of  the  boiler,  escape 
into  the  chimney,  imparting,  on  their  passage, 
heat  to  the  water  in  the  boiler.  The  necessaiy 
draught  through  the  furnace  is  maintained  \yf 
causing  the  cylinders  to  discbarge  the  waste 
steam  into  a  pipe,  which  is  presented  up  the 
chimney,  and  is  called  the  blast  pipe.  There  aro 
two  cylinders  placed  outside  the  engine,  on 
either  side  of  it,  as  represented  in  fig.  1 ;  these 
are  placed  in  a  diagonal  position,  and  their  rods 
move  in  guides ;  the  end  of  the  piston  rod  is 
connected  with  one  of  the  spokes  of  the  whe(4s 
by  a  connecting  rod,  and  the  piston,  as  it  is 
driven  by  the  steam  in  each  mrection  in  the 
cylinder,  causes  the  wheels  to  revolve. 

The  circumstances  in  this  mechanical  ar- 
rangement, on  which  the  rapid  production  of 
steam  depetids,  are  twofold;  first,  the  exten- 
sive surface  exposed  to  the  radiant  heat  of  the 
fire,  by  the  casmg  suirounding  the  firo  box,  and 
by  the  tubes,  twenty-five  in  number  and  only 
three  inches  in  diameter,  by  which  the  fiame 
and  heated  air  aro  conducted  through  the 
boiler  fnm  the  fire  box  to  the  chimney ;  and 
secondly,  by  the  powerful  draught  maintained 
in  the  fiimace  by  the  current  of  steam  con- 
stantly dischai^ged  up  the  chimney.  It  has 
been  mainly  by  bringing  these  principles  more 
fully  into  operation,  that  all  the  improvemeDts 
since  made  in  the  locomotive  engine  have  been 
effected. 

Having  thus  briefiy  sketched  the  history  of 
the  locomotive  engine,  we  will  now  give  a 
description  of  such  a  machine  in  one  of  its  most 
common  forms. 

Description  of  the  Locomotive  Engine. — A 
lon^itudmal  vertical  section  of  a  locomotive 
engine  is  ropresented  in  fig.  3 ;  and  a  plan  of  the 
working  machinery,  including  the  cylinders, 
pistons,  eccentrics,  ^S^.,  which  aro  under  the 
t)oiler,  and  by  tiie  operation  of  which  the 
engine  is  driven,  is  represented  in  fig.  i. 

The  boiler,  as  has  been  explained  in  the 
engines  already  described,  is  a  cylinder  placed 
upon  its  side;  the  firo  box  consirts  of  two 
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inch  thidt,   and   IJ  of  ■□   inch  k   eit«itial 
diametn;   Ibej  in  124  in  number,  and  tbs 
distance  between  lube  and  tubr  is  }  of  &n  iaeh. 
The  tubei  act  as  Hhj-b,  coaocctitig  the  endi  of 
Lhe   boitei  lo  alrengtheD  Ihem;   but  bcsidea 
theae  there  are  lods  of  vniught  iron,  rfvn- 
aented  at  o,  flg.  3,  which  nilend  from  end  to 
end  of  the  boiler,  abOTe  the  roof  of  the  flro 
box.     The  amoke  box  F,  coDtaining  the  cjlia- 
dera,  iteam  pipe,  and  blait  pipe,  ib  i  feet  wide, 
Uld  3  faet  loo^  ;  it  U  formed  of  moughl-iroii 
[datea,  lireted  in  the  aama  mancer  aa  tliose  of 
the  fire  box.    From  the  top  of  the  amoke  box, 
«>rferaited  at  y,  opening  opon  the  platfom   r"""*-^  1*'  *'"'  ^.^  ^  aemi-ejUndrical, 
*£»a  the  rngiueet  rtanda.      It  *iU  be  per-   "??  the  chimney  O,  16  incbea  dmmetar.  mada 
ill  aa  in  Uie   "   r""*  '""'  P'"t**,  nTel«o  and  bound  round 
by  hoapa.    Kear  the  botloni  of  the  emokc  box 
"*  *■  the  working  cjlindeia  are  placed  lide  bj  eid«, 

^"^^^""^^""•^-■"      in  a  horiiontal  poaition,  with  llie  slide  tmItb* 
upwards,  u  Been  ia  6^  i. 

At  the  top  of  the  external  fire  box,  fig.  3,  a 
circular  aperture  ia  formed  IS  inches  in  dia- 
meter; and  ^>on  this  aperture  is  pUced  (he 
■team  dome,  T,  2  feet  in  h«gbl,  and  aecured  to 
the  aperture  by  nuts.  The  sleam  dome  U 
made  of  braaa  nearly  half  an  inch  thick.  A 
plan  fig.  4,  that  the  fire  box  is  on  every  aide  funnel-ahaped  tube  a,  with  its  wide  end  np- 
■nrroonded  by  the  water  contained  between  the  wards,  is  flanged  upon  the  side  of  tbe  grnC 
two  caainga,  tha  level  of  the  water  in  the  boiler  ateam  pipe  S,  and  is  carried  npffardi  ao  that 
being  above  thereof  of  the  firebox.  The  lubes  its  mouth  is  near  the  top  of  the  ateam  dome  T. 
b;  which  the  flame,  and  tbe  products  of  com-  In  order  to  pasi  into  the  ateam  pipe  S,  tha 
traation,  are  drawn  from  the  fire  box  into  the  ateam  which  fills  the  upper  part  of  the  boiler 
•moke  box,  are  represented  at  £,  flg.  3.  The  A  must  ascend  into  tbe  sleam  doma  and  enter 
L_  T —  ___._T_.-_g  jjjg  CTlindeia  and  blast   tbe  funnel  d,  as  indicated  by  the  bent  arrow  i« 


supporting  the  chimnej,  is  repre-  fig.  3.    This  arrangement  pnTents,  in  a  great 

•enCed  at  S.    In  the  engine  from  which  this  degree,  the  effect  at  priming,  bv  which  word  is 

drawiog  was  taken,  the  boiler  ia  a  cylinder  71  expressed  tecbnically  the  spray  of  water  which 

feet  long  and  3}  feet  diameter:  it  is  clothed  with  rises  from  the  water  of  the  boiler,  and  is  mixed 

»  cuing  of  wood,  represeoted  at  a,  and  bound  with  steam  in  the  upper  part  of  it:  aa  the 

nnnd  by  iron  hoops  acrewed  together  at  the  bot-  steam  ascends  into  the  steam  dome  this  apny 

torn.  Wood  being  a  slow  condactor  of  heat  this  &lls  back,  and  notbing  but  pure  steam  entera 

corering  has  the  eRect  of  keeping  the  boiler  (ha  funnel  if.    The  wider  part  of  the  great 

warm  and  checking  the  condensation  of  steam,  stesm  pipe  8  is  Banged,  and  screwed  •!  the 

The  extemal  casing  of  the  Ore  box,  BB,  ia  binder   end   to    a   correaponding   aperture   in 

Marij  agnare  in  its  plan,  »■  seen  in  fig.  4,  the  back  of  the  fire  box,  where  the  engioeat 

b«ii^  4  feet  wide,  and  3  feet  7^  inchea  long ;  stands ;   this  opening  ia  covered  by  «  circnlal 

it  ia  conatructed  of  wHmght-iron   platea,  and  plate,  secured  by  serewa,  h — '~~   -    — ""~ 


>  feet  below  the  boiler,  as  seen  box  in  its  centre,  of  the  kind  used  Ibr  the 
in  Bg,  3;  the  top  bnug  ■emi-cyliadricsl.  of  a  piefon  rods  of  steam  t^Iindera.  Through  this 
dianeter  greater  than  that  of  the  boiler,  and  stnffliig  box  the  spindle  or  rod  a'  of  the 
eoserntriral  with  it.  The  inner  osing,  iJi,  fig.  regulator  passes ;  and  to  its  end  is  attnched  a 
4,  ia  aimilar  in  shape  to  the  external ;  but  it  is  winch  A  °y  which  the  apindle  a'  is  capable  of 
lever,  and  flat  at  the  roof,  as  scan  in  fig.  3.  being  turned.  To  the  otber  end  of  this  spindle 
The  ifiace  between  the  two  caainga  is  from  3  to  at  e  is  attacbed  a  plate,  which  moves  upon 
4  incbea  in  width.  This  interul  fire  box  ii  apertures  fbrmed  in  the  cover  of  the  end  of  lhe 
made  of  copper  plates.  great  atnam  pipe  S;    so  that,  by  turning  the 

Am  the  lop  of  the  fire  box  would  be  liable  to  winch  A  more  or  less,  this  plate  a  may  be 
be  destroyed  by  the  action  of  the  fire  if  the  removed  more  or  less  &om  orer  the  openings ; 
Isvel  of  the  water  in  the  boiler  were  suffered  to  and  thus  the  steam  may  be  allowed  lo  enter 
fall  below  it,  ao  as  to  leave  it  uncovered,  a  tha  ateam  pipe  8  from  the  ateam  dome  T  in 
leaden  ping  ts  ia  insetted  in  it,  which  would  greater'  or  lesa  quantity,  or  may  be  shut  cff 
melt  ont  bcfbre  tha  copper  would  become  iqja-  altogether.  The  steam  pipe  S  bring  encloaed 
rinaly  healed,  and  tha  steam  rushiDg  out  at  within  the  boiler,  is  maintained  at  the  same 
tha  apeKnra  would  cause  the  flre  to  be  extin-  temperatore  as  the  ateam  in  the  boiler;  and 
gidibsd.    The  tnbaa  E,  which  aerre  to  eondnct   therefore  the  steam,  io  passing  through  it,  ia 
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uuc  liable  to  condensation.  The  steam  pipe, 
pissing  through  the  tube  plate  at  the  ftont  of  | 
the  boiler,  is  turned  down  at  right  angles  in  the 
smoke  box,  where  it  is  diTided  into  two  branches, 
one  being  condncted  to  each  of  the  ralre  boxes 
of  the  cyb'nders.  The  lower  ends  of  these 
branches  are  flaneed  to  the  valve  boxes  at  the 
ends  of  the  flinders  nearest  to  the  boiler:  by 
these  pipes  the  steam  is  condncted  into  the 
valve  boxes,  or  steam  chests,  from  which  it  is 
admitted  by  sUde  valres  to  the  cylinders  to 
work  the  pistons.  On  the  upper  sides  of  the 
flinders  are  the  valve  chests  U,  communi- 
cating with  the  passage  m,  fi^.  4,  leading  to  the 
back  of  the  cylinder,  n  leading  to  the  fronts  and 
o  leading  through  the  side  pipe  V  to  the  blast 
pipe.  These  opening  are  eovemed  by  a  slide, 
80  that,  when  steam  is  admitted  through  m^the 
communication  shldl  be  o|jened  between  n  and  o. 
Thus,  when  steam  is  admitted  to  the  back  of  the 
cylinder,  the  steam  from  the  front  will  flow 
from  n,  through  o,  into  the  blast  pipe.  When 
tiie  piston  reaches  the  front  of  the  cylinder, 
then  the  slide  opens  a  communication  between 
fi  and  the  steam  pipe,  and  between  m  and  o. 
Thus  steam  will  be  admitted  to  the  front  of 
the  cylinder,  while  the  steam  fronl  the  back  will 
escape  from  m^  through  o,  to  the  blast  pipe.  In 
this  way,  by  the  alternate  shifting  of  the  slide, 
steam  is  admitted  alternately  to  each  end  of  the 
cylinder,  and  allowed  to  escape  from  the  other 
end,  and  the  alternate  motion  of  the  piston  in 
the  cylinder  is  thereby  maintained.  The  pistons 
used  in  locomotive  engines  are  of  the  kind  called 
metallic  pistons,  and,  from  their  horizontal 
position,  they  have  a  tendency  to  wear  un- 
equally in  the  (r^linders,  their  weight  pressing 
them  on  one  bide  only ;  but,  from  their  smafi 
size^  this  effect  is  found  to  be  imperceptible 
in  practice.  The  cross  pipe  P',  which  com- 
municates with  the  eduction  passage  o,  in  each 
of  the  valve  boxes,  has  an  opening  in  the 
centre  presented  upwards,  as  seen  in  ^.  4.  To 
this  opening  is  flanged  the  base  of  the  blast 
pipe  ^  flg.  3,  which  rises  in  a  direction  slightly 
curved,  and  has  its  mouth  presented  upwards  in 
the  centre  of  the  chinmey  G.  The  steam  which 
is  discharged  at  each  stroke  of  the  pistons  from 
the  cylinaers  passes  through  this  pip^,  and 
escapes  up  the  chimney  by  puffi.  When  an 
engine  is  moving  slowly,  uiese  pufBi  are  dis- 
tinctly audible,  resembung  the  coughing  of  a 
horse;  but  when  at  fUl  speed,  they  succeed 
each  other  so  rapidly  that  the  ear  can  scarce- 
ly distinguish  their  intervals.  This  stream 
of  waste  steam,  continually  rushing  up  the 
chimney,  maintains  the  necessaiy  draught 
in  the  fireplace;  the  upper  current  thus  pro- 
duced in  the  funnel  causes  a  corresponding 
current  into  the  smoke  box  F,  through  the 
tubes  £;  and  there  is  this  excellence  in  the 
azransement,  that  the  force  of  the  draught  in 
the  chimney,  being  proportional  to  the  quantity 
)Df  steam  produce,  must  be  therefore  propor- 
tionid  to  the  quantity  of  fdel  neoessaiy  to  be 
consumed. 
The  force  of  the  steam  thus  impKslBed  upon 

390 


the  pistons  is  communicated  by  the  piston  ndi' 
Y,  flg.  3,  the  cross  heads  of  whicn  mo^  in 
guides,  to  t&e  connecting  rods  B,  whidi  ai^v 
attached  to  the  crank  pins  of  the  woi^ing  axle 
C ;  so  that,  as  the  piston  rods  are  driven  back- 
wards and  forwards  in  the  cylinders,  the  work- 
ing axle  is  made  to  revolve. .  Thisaxle  has  the 
driving  wheels  <if  the  locomotive  flxed  npon  it, 
and  the  eneine  is  impelled  fbrvazd  upon  the 
railway  as  t£e  wheels  ravolve. 

The  method  by  which  the  slides  axe  made  to 
govern  the  admission  and  escape  of  the  steam 
to  and  from  the  c^lindera  is  nearly  the  same  as 
ii^  the  steam  engine  used  for  the  general  pur- 
poses of  manu&cture ;  and  for  a  general  de- 
scription of  the  method,  see  Stbax  Enodo. 
Meanwhile,  it  may  be  hrae  briefly  stated,  thai 
this  is  effected  by  two  circular  plaiea  cdled 
eccentrics^  fixed  at  £  E,  fig.  4,  on  the  great 
working  axle.  These  eccentrics  are  ciivular 
plates  or  rings,  foamed  upon  or  attached  to  the 
axle  so  as  to  revolve  in  their  own  plane,  fprm- 
ing,  in  effect,  a  part  of  the  axle  itself ;  but  they 
are  so  placed  that  their  centres  do  nob  coincide 
with  the  centre  of  the  axle,  and  oonsequently, 
as  they  revolve  with  the  axle,  their  /oentMs  are 
altemately  thrown  backwards  and  liDrwardi,  as 
they  pass  on  the  one  side  or  the  other  of  the  axle. 
These  dreular  plates  are  surrounded  by  rings, 
within  which  they  revolve,  but  which  do  not 
revolve  with  them.  These  rings  are  altemately 
thrown  backwards  and  forwards,  by  the  play 
of  the  eccentrics ;  and  to  these  rin^  are  attached 
rods  e  f  ,  which  communicate  motion  to  the  anns 
yrbXaSb.  drive  the  rods  of  the  slides.  Thus  the 
alternate  motions  of  the  eccentrics  backwards 
and  forwards  proceed  from  the  working  axle, 
produce  a  corresponding  backward  and  forward 
motion  in  the  slides,  and  thereby  govern  the 
admission  and  escape  of  the  steam  to  and  from 
the  cylinders.  When  it  is  required  to  reverae 
the  motion  of  the  engine,  i.e.  to  make  it  move 
backwards,  the  motion  of  the  slides,  and  there- 
fore the  positions  of  the  eccentrics  on  the  work- 
ing axle,  must  be  the  contrary  of  that  necessaiy 
to  produce  a  progressive  motion.  Sometimes 
this  is  effbcted  by  shifting  the  position  of  the 
eccentrics  on  the  woridng  axle;  but  more 
commonly  it  is  effected  hj  a  second  pair  of 
eccentrics,  represented  at  F  F,  fig.  4,  plfLced  on 
the  axle  in  a  position  contrary  to  the  others. 
When  the  engine  is  driven  backwards  the 
eccentrics  £  £  are  thrown  out  of  gear,  and 
the  eccentrics  F  F  are  brought  into  action. 

As  all  the  moving  parts  oi  the  engine  require 
to  be  constantly  lubricated  with  oil,  to  diminiih 
the  friction  and  keep  them  cool,  oil  cups  for 
this  purpose  are  fixed  upon  them.  In  soma 
engines  tnese  oil  cups'  are  attached  smrately 
to  all  the  moving  parts:  in  othera  uiej  are 
placed  near  each  other  in  a  row  on  the  side  of 
the  boiler,  and  communicate  by  small  tubes 
with  the  several  parts  to  be  lubricated. 

The  tender  is  a  carriage  attached  behind  the 
engine,  and  close  to  it,  canying  coke  fbr  the 
supply  of  the  fiimace,  and  a  t«mk  containing 
water  for  the  boiler.    The  feed  for  the  Ix^cv 
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LOCOMOTIVE  ENGINi: 
ii  emdocted  dmmgli  m  cnned  pipe  prooMding 
fton  tiw  Unk,  and  euricd  ur«t  downwudi, 

I.  «■ 
It 

J  wuap,  which  is 

'd  tu  «Jl  una  driTen  by  ths  crosa  h«sd  of 
tlw  abam  piatoii.  Sj  Uui  nimp  water  is  ton- 
•tontly  fonsd  into  uie  Ixnler.  w  long  u  the 
fUDip  is  Iwpt  in  conunmutstioa  vilii  the  tu^  ; 
aad  thU  comuuuiicatuin  maj  be  opened  or 
ent  off  by  a  cock  f,  goremsd  by  the  •mgiDera'. 
i»  th»  feed  of  the  hmitt  \ij  the  introdnctJOD  of 
ttM  water  dbmJa  Ihe  acting  of  the  erapo- 
latioii.  it  ii  the  cnatom  not  to  feed  the  boiler 
ngnlarijr  and  eouetaotlT,  but  to  thiov  on  Uie 
fcad  when  llie  work  on  the  engine  ie  light  and 
the  connunption  of  iteam  sni^  and  to  ehut  it 
«ff  whan  nneh  Btc&m  is  required  The  cii~ 
eHUStaneet  of  a  lailvay  natunlly  snggeet  this. 
fnien  tiie  engine  is  nscending  an  incline  all  the 
■team  which  the  boiler  ie  capable  of  prodacing 
ii  leqoired,  and  therefore  the  actJTity  of  the 
boiler  U  itimalatBd  by  shutting  off  the  fe«d ; 
Iqt  in  deaoandiiig  an  incline  leee  power  ia  lo- 
qmred,  and  the  feed  i>  pnt  oa. 

Ssprtu  Leeonclive  EnffiiuL—Tba  exigent 
danand  Ibr  ^eed  aiiiins  out  of  the  eompetitioD 
tt  tlw  rital  gangea  and  the  eeubliehment  of 
oilinai  tiatii%  boa  caused  engines  of  a  mnel) 
mon  tiavufiil  elaes  to  be  intraduced  since  the 
tat  edition  of  this  work  ws«  pablished.  An- 
nased  we  gire  examplra  of  this  elaat  of 
ragine,  being  the  express  engine  designed 
hj  Mr,  Qooch  for  the  Great  Weeteni  Hailway 
(tig.  6%  U)d  Crsmplon's  express  engine  (fig.  6) 
a{^lieable  to  the  narrow  gauge.  Theee  enginea 
wara  both  displaced  at  the  Great  Exhibition 


of  18fil.  Hie  cylindeis  of  Qooch'e  engine 
•le  each  IB  ioohea  in  diametar  and  34  inches 
atntke;  the  driviDg-wlieelB  are  8  feet  in  dia- 


a;  the  flra-giata  contains  21  eqnanfett of 
;  the  heating  EOrfecB  of  the  firebox  ialCS 
le  feet     There  are  in  all  SOC  tabea  of  2 


(nchea  di 
ot  1.799    . 

thereibre,  is  1,6S£  eqoare  feet  Hr.  Ooodi 
states  that  an  engine  of  this  class  will  evaporate 
from  300  to  360  cubic  feel  of  wat«r  in  the  hour, 
and  will  cotney  a  load  of  236  tons  at  a  apeed 
of  40  mile<  an  hour,  or  a  load  of  181  tona  at  a 
■peed  of  60  miles  an  hour.    The  wei^t  of  thii 

sine  empty  is31  tons;  of  the  tender  U  tona ; 

d  the  total  weight  of  the  engine  when  loaded 

£0  tons. 

Traction   on   Socdt    and   RtUmoj/t. — The 

KtiTB  force  requisite  ta  drawing  carriages 
over  well-formed  and  lerel  common  roada  is 
about  t-3Bth  of  the  load  at  low  speeda.     The 


>n  railways  is  abont  l-H 
>ut  7}  Iba.  per  ton  at  low  speeds  ;  but  in  the 
e  of  Tecj  well  formed  nulwsya  the  fbrca 
neceesaij  for  traction  is  leas  than  thia.  The 
resistance,  howeTer,  increases  rny  r^idly  with 
the  speed  of  the  train ;  and  Mr.  Qoocb  has 
ascertained  experimentally  that  it  requirei  a 
power  of  I,01B  horses  to  be  dereloped  in  tba 
cylindera  to  give  to  a  train  wei^ung  149^  t(ma 
a  speed  of  61'3  milea  an  hour.  Of  this  power 
79S  horses  are  expended  in  w^elliog  ttke  tcain, 

resistance  of  the  bla^-pip^  or,  in  other  words, 
in  bloinng  the  fire.  The  ert^ioratiTe  power  of 
a  loeomotiTn  boiler  Taries  as  the  finirta  root  of 
the  speed. 
KoBBiotlye  Power.  This  term  deootM, 
L  oontradistincljon  to  stationary  power,  ai^ 
jid  of  moving  power  applied  to  the  trannort 
of  loads  on  land,  and  tniTelliag  with  the  load 
which  it  draws.  Horeea  employed  to  draw 
carriages  or  carry  loads  are  loeomotaTe  powers, 
[LoooHoim  Emon.] 

•LniwHrrlilrt  (a  -woti.  edned  fiom  the  IaL 
locnlns,  a  etU,  and  cieo,  to  nam).  In  Sotanj, 
that  mode  of  ddiiscence  which  consists  in  the 
ripened  carpels  splitting  lliroiigh  their  backa. 

Ko«nlna  (Lat ).  InBotat^,  a  cell  or  cavitr. 
The  term  is  usually  appUed  to  the  cells  of  the 

&o«aa*  Ttaaaam  (I<t  holding  a  plane).  A 
term  dsnoting  a  depu^  or  substitute;  theR>eneh 
form  (d  the  phrase  is  LncmKiKT  [which  see], 

Xmxu  (I«t  place).  In  Andent  Geomebr, 
a  line,  ri^t  or  enrred,  eveiy  point  of  whiui 
satiaflae  given  conditions.  [Locai.  Fboelxk.] 
Thus  the  locns  of  a  point  equidistant  from  two 
given  fixed  points  A  and  B  is  the  right  line 
which  Insects  AB  peipendicularlv. 

When  the  loena  of  tlie  varialile  point  was  a 
stnight  line  or  a  circle,  it  was  cJlfd  by  th» 
ancient  geomslsrs  a  plane  locut ;  and  when  it 
was  one  of  the  conic  sections,  a  tolid  leaa. 

iVani  loci  formed  a  branch  of  the  an- 
cient analysis  which,  according  to  the  account 
of  Pappus,  was  treated  of  bj  Apdlonins  in 
two  bocfa  which  have  beto  k>at.  They  w«m 
partly  mtcred  I^  Sohwten,  a  Snteh  geometflt, 
who  flonriihed  in  the  seventeenth  cantniy, 
and  br  Femat;  bat  afterwards  in  a  eompleti 
'   ,      ^    o ^_  ^^ 


r  by  Dr. 


1  of  Glasgow,  « 


LOCUST 

tfeatifie  De  Locis  PUinis^  publuhed  in  1749,  is 
m  model  of  geometrical  elegance.  The  prin- 
cipal propositions  may  be  found  in  Leslie's 
woTneirical  AntdyM, 

In  Modem  Geometry,  the  term  locu$  is  used 
more  generally,  to  indicate,  not  only  the  corre 
described  by  a  variable  point,  but  also  the  sur- 
fhoe  generated  by  a  variable  curve.  Thus  the 
locus  of  a  right  line  which  rests  upon  three 
fixed  right  lines,  not  in  the  same  plane,  is  a 
hyperboloid  of  one  sheet.  Envelopes,  again, 
may  be  regarded  as  the  loci  of  their  Chabac- 
TBBisncs  [which  see]. 

The  Uxnta  of  an  equation^  in  algebraic  g^eo- 
metry,  is  the  curve  or  surface  upon  which  are 
■itoated  all  the  points  whose  coorainates  satisfy 
that  equation.  In  this  manner,  loci  are  distin- 
guished  into  orders ;  the  order  of  a  locus  being 
simply  the  degree  of  the  corresponding  equation. 

&ooiist  (Lat.  locusta).  The  common  name 
of  a  species  of  insects,  forming  a  group  or  sub- 
genus of  the  Chryttua  of  Linnaeus.  They  have 
coloured  elytra,  and  huge  wings,  disposed  when 
at  rest  in  straight  fan-like  folds,  as  in  other 
OrthopterOf  and  frequently  exhibiting  bright 
blue,  green,  or  red  colours.  The  thorax  is 
capacious,  to  afford  room  for  the  powerful 
muscles  of  the  wings,  and  is  marked  in  many 
species  with  one  or  more  crests  or  wart-like 
prominences.  The  locusts  fly  by  starts,  but 
nrequently  rise  to  a  considerable  height.  Cer- 
tain species,  caUed  migratory  locusts,  unite  in 
incalculable  numbers,  and  emi^te,  resembling 
in  their  passage  through  the  air  a  dense  cloud : 
wherever  they  alight>  all  signs  of  vegetation 
quickly  disappear,  and  cultivated  grounds  are 
left  a  desert.  But  the  mischief  does  not  end 
here ;  for  when  dead,  the  mass  of  deoomposinff 
bodies  is  so  great  that  the  air  becomes  poisoned 
by  the  fetid  exhalations.  The  second  chapter  of 
Joel  gives  a  powerfid  description  of  the  devas- 
tation committed  by  these  destructive  insects. 

M.  Miot,  in  his  translation  of  Herodotus, 
has  given  it  as  his  opinion,  that  the  heaps  of 
bodies  of  winged  serpents  which  that  historian 
states  that  he  saw  in  Egypt^  were  nothing  more 
than  masses  of  this  species  of  locust.  These 
insects  are  eaten  in  various  parts  of  Africa, 
where  the  inhabitants  collect  them  both  for 
home  consumption  and  for  commerce.  They 
take  away  their  elytra  and  wings,  and  preserve 
them  in  brine.  One  species  {Aoridium  mfgrO" 
toriumy  Latr.)  occasionally  commits  devasta- 
tions in  the  south  of  Europe  and  PoUnd ;  and 
stragglers  have  occasionally  reached  our  own 
coasts.  In  the  United  States,  the  term  locust 
is  applied  to  a  spedes  of  Cicada,  which  by  their 
numbers  and  voracity  are  almost  as  destructive 
as  the  true  locusts  of  the  Old  World. 

&ooiist«tr«e«  The  CeraUmia  SUiqua.  The 
name  is  also  sometimes  applied  to  the  Robinia 
Ptettd'Acaeia, 

Xoeuata  (Lat).    In  Botany,  a  term  ap- 

n*'  1  to  that  form  of  spike  which  consists  of 
ers  destitute  of  calyx  and  corolla,  the  place 
of  which  is  occupied  by  bracts,  and  has  a 

that  does  not  fiiU  with  the 
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flowers.  The  grasses  aff>rd  examples.  Each 
part  of  the  inflorescence  so  arranged  is  called  a 
locusta,  the  structure  of  which  is  as  follows :  at 
the  base  are  two  opposite  empty  bracts  called 
glumes,  one  of  whicn  is  attached  to  the  rachis 
a  little  above  the  base  of  the  other ;  above  the 
glumes  are  several  florets  sitting  in  denticula- 
tions  of  the  rachis ;  each  of  these  consists  of  one 
bract  called  a  yale,  sometimes  with  the  midrib 
quitting  the  lamina  a  little  beknr  the  apex,  and 
elongated  into  a  bristle ;  and  of  another  bract 
facing  the  flrst^  with  its  back  to  the  rachis, 
bifld  at  the  apex,  with  no  dorsal  vein,  but  with 
its  edges  inflexed,  and  a  rib  on  each  side  at 
the  line  of  inflexion ;  and,  lastly,  within  these 
pales  are  situated  two  extremely  minute  fleshy 
scales  {lodioula),  which  are  sometimes  connate, 
and  stand  at  the  base  of  the  sexual  organs. 

&ode  (A.-Sax.  Uedan,  to  lead).  The  tech- 
nical Mining  term  for  a  metalliferous  or  ore- 
producing  mineral  vein.  In  mining  districts 
ore  occurs  either  in  mineral  veins  or  in  beds. 
If  in  the  former,  the  veins  are  almost  inva- 
riably found  to  have  one  of  two  or  three 
principal  directions,  being  either  nearly  par- 
allel to  the  axis  of  elevation  of  the  district, 
at  right  angles  to  that  direction,  or  making 
an  angle  of  46^  with  it.  The  flrst  series  are 
generedly  called  by  miners  right-running  veins 
or  lodes ;  the  second  are  cross  courses ;  and  the 
third  contra  lodes,  sometimes  called  caitnters. 
Lodes  differ  almost  without  limit,  in  length, 
width,  and  depth,  and  also  in  the  nature  of 
their  mineral  contents.   [Minbbax.  Vbiks.] 

XiOderauui  (A.-Sax.  lAd-man,  a  leader),  A 
pilot  for  harbour  and  river  duty. 

&ode«tar  (Icelandic  leidar-stiema,  leading 
star),    A  name  for  the  pole  star. 

ZK>destoBe.  The  name  given  to  magnetic 
iron-ore  when  endowed  with  magnetic  polarity ; 
in  which  case  it  constitutes  the  native  magnet 
or  lodestone.     [Maoitbtxtx.] 

AoOge.    [Fbbbicasokbt.] 

XiOdffeiii«iit  (Fr.  logement).  In  Fortifica- 
tion, an  intrenchment  hastily  thrown  up  on  a 
captured  breach  or  outwork,  in  order  to  main- 
tain the  position  against  recapture. 

XiOdleiila.  In  Botany,  a  term  given  by 
Palisot  de  Beauvois  to  the  two  minute  colour- 
less fieshy  hypogynous  scales  which  are  si- 
tuated beneath  the  ovary  of  grasses. 

&odoloeA.  The  Coco  de  Mer  or  Double 
Cocoa-nut,  L.  Sechellarum,  belongs  to  this  genus 
of  palms,  which  is  found  only  in  the  S«>ychelles, 
and  is  there  so  rare  as  to  have  been  in  dancer 
of  extinction  through  the  reprehensible  practice 
of  cutting  down  the  trees  for  the  sake  of  the 
nuts.  These  great  hard  black  two-lobed  nuta 
are  very  singular  objects.  The  trunk  is  set  in 
a  very  curious  socket-like  case. 

luieam*  A  local  deposit  of  fluviatite  origin, 
consisting  of  a  finely  comminuted  sand  or 
powdery  loam  of  yellowish  grey  colour.  This 
sand  is  chiefly  argillaceous  matter,  with  about 
flfteen  per  cent,  of  carbonate  of  lime  and  as 
much  quartxose  or  micaceous  sand.  It  often 
contains  hard  calcareous  concretions  in  parallol 
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Iftjcn.  It  is  QDSolidified,  and  easily  washed 
avvf.  It  contains  land  shells,  and  sometimes 
fteshwater  species.  Suceinea  elimgaia  is  charac- 
teristie  of  it  It  rarely  shows  signs  of  stratifica- 
tion, beinff  perfectly  homogeneous.  It  chiefly 
occupies  me  valley  of  the  Khine,  and  is  newer 
than  any  re^^olarly  deposited  rock  in  the  district 
It  is  sometimes  serenty  feet  thick.  Near  B41e 
it  caps  hills  1,200  feet  above  the  sea. 

&orff  &off-UBe.  In  Sea  language,  the  log 
is  a  piece  of  wood,  in  the  form  of  a  sector  of  a 
circle  (usually  a  quadrant)  of  five  or  six  inches 
radius.  It  is  about  a  quarter  of  an  inch  thick ; 
and  so  balanced,  by  means  of  a  plate  of  lead 
nailed  to  the  circular  part,  as  to  swim  perpen- 
dicularly in  the  water,  with  about  two-tmrds 
immerBod  under  the  sur&ce.  The  log-line  is  a 
small  cord,  one  end  of  which  is  fastened  to  the 
log,  while  the  other  is  wound  round  a  reel  in 
the  stem  part  of  the  ship.  The  log  thus  poised 
keeps,  in  theory,  its  place  in  the  water,  while  the 
line  is  unwound  from  the  reel  as  the  ship  moves 
through  the  water;  and  the  length  of  line 
unwound  in  a  given  time  gives  the  rate  of 
the  ship's  sailing.  This  is  csdculated  by  knots 
made  on  the  line  at  certain  distances,  while  the 
time  is  measored  by  a  sand-glass  of  a  certain 
number  of  seconds.  In  order  to  avoid  calculation, 
the  length  between  the  knots  is  so  proportioned 
to  the  time  of  the  glass  that  the  number  of  knots 
unwound  while  the  glass  runs  down  shows  the 
number  of  miles  the  ship  is  sailing  per  hour. 
Thus,  suppose  the  glass  to  be  a  half-minute 
one,  it  tnll  run  down  120  times  in  an  hour. 
Now,  distances  by  sea  are  reckoned  by  nautical 
miles  of  60  to  a  degree;  so  that  each  mile 
contains  about  6,100  feet»  the  120th  part  of 
which  is  about  51  feet  If,  therefore,  the  knots 
(which  are  pieces  of  coloured  cloth)  are  fastened 
to  the  log-line  at  distances  of  51  feet,  the 
nnmber  of  knots  unwound  from  the  reel  in  half 
a  minute  is  the  number  of  miles  the  ship  runs 
in  one  hour.  If  the  glass  runs  down  in  less 
than  half  a  minute,  the  intervals  between  the 
knots  must  be  diminished  in  proportion.  The 
first  knot  is  placed  about  five  mthoms  fh>m 
the  log,  to  allow  the  latter  to  get  clear  of  the 
ship  before  the  reckoning  commences ;  and  the 
part  of  the  line  between  the  lead  and  the  first 
knot  is  called  the  stray-line.  The  action  of 
the  log  is  uncertain,  currents  and  other  con- 
tingencies affectinff  it  More  complicated  logs 
are  often  used,  which  themselves  register  the 
rate,  direction,  &c  The  log  is  heaved  hourly 
in  men-of-war,  and  every  two  hours  in  merchant- 
vessels,  the  particulars  being  each  time  entered 
in  the  ship's  log-book. 

&ogaa  Stones  or  Booking'  Btonoo. 
The  name  given  in  C!omwall  and  elsewhere  to 
blocks  of  stone  so  exactly  balanced  on  three 
points  of  the  solid  rock  below,  that  a  alight 
eflfbrt  will  move  them,  although  their  weight 
may  amount  to  many  tons.  These  are  pro- 
bably natural,  and  may  have  been  either 
dropped  by  ice  that  has  floated  over  or  moved 
upon  the  surface  during  the  glacial  period,  or 
00  shaped  by  the  effect  of  weathering. 
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(Logania,  one  of  the  genera). 
An  important  natural  order  of  perigynonsExo- 
gens,  belonging  to  the  Gentianal  alliance ;  in 
which  it  is  distinguished  by  having  opposite 
leaves  and  intervening  stipules.  The  oraer  is 
mostly  tropical,  and  includes  several  genera,  the 
most  important  of  which  is  Strycmos,  which 
contains  the  Poison  Nut,  8,  nux  vomica ;  the 
Tieuti,  8.  Tieutl ;  the  Woorali,  8,  tox\fera ;  and ' 
the  Clearing  Nut,  8,  potatorum.  The  Spigelias 
and  Potaiias  are  also  active  plants.  Strychnos 
pseudoquina  is,  however,  said  to  be  the  best 
febrifuge  in  BraziL 

&Oi^uiito.  A  hydrated  silicate  of  alumina, 
magnesia,  and  protoxide  of  iron,  occurring  in 
the  Laurentian  limestones  of  Canada,  and 
named  after  Sir  W.  £.  Logan. 

JboffMitlini  (Gr.  a^y,  a  proportion^  and 
hpiBfUs^  number).  Every  numoer  may  be  ro- 
gsrded  as  a  power  of  another  given  invariable 
number  or  hose.  The  exponent  of  that  power 
is  said  to  be  the  logarithm  of  the  number  to  that 
base.  Thus  10  being  the  base,  the  logarithm  of 
1,000  is  3,  and  generally  if  n*-a',  x  is  the 
logarithm  of  the  number  it  to  the  base  a, 
or  symbolically  x— log^n.  Since  l=a*  and 
a  «  a^,  we  at  once  conclude  that  the  logarithm 
of  1  is  0  in  every  system  of  logarithms,  and 
that  1  is  always  the  logarithm  of  the  base 
itself.  If  Xj,  f  g,  be  the  respective  logarithms 
of  any  two  numbers  n^,  n,,  and  a  the  base  gf 
the  system,  we  have  by  definition 


n. 


9t. 


and  hence 

n^  it,«-a^i'*'*9 
whence 

*i+*«=log,(ni«,), 

that  is  to  say  (1)  the  logarithm  of  the  product 
of  two  or  more  numbers  is  always  equal  to  the 
sum  of  their  logarithms ;  similarly,  sitice 

—  -a        • 

it  follows  that  (2)  tne  logarithm  of  the  quotient 
is  the  excess  of  the  lo^rithm  of  the  dividimd 
over  that  of  the  divisor.  JJastly,  since  itj" — a"*i, 
whether  m  be  integral  or  fractional,  we  conclude 
that  (3)  the  logarithm  of  any  power  of  a  number 
is  the  product  of  the  Ingaritmn  of  the  namber 
and  the  exponent  of  the  power,  and  (4)  the 
logarithm  of  any  root  of  a  number  is  ootained 
by  dividing  the  logarithm  of  the  number  by 
the  index  A  the  root 

By  means  of  a  calculated  table  of  logarithms^ 
therefore,  the  operations  of  multiplication,  divi- 
sion, involution,  and  evolution,  may  be  replaced 
by  the  simpler  operations  of  addition,  suotrao- 
tion,  multiplication,  and  division.  Hence  the 
great  iitilil^  of  logarithms  in  numerical  compu- 
tations. The  system  of  logarithms  in  general 
use  is  that  known  as  Briggs's  system,  whidi 
coxresponds  to  the  base  10.  The  advantapt 
of  the  system  will  be  manifest  on  observing 
that  the  lo^;arithins  of  any  two  numbers  whi^ 
differ  only  m  the  position  of  the  decimal  p(nnt> 
have  the  same  decimal  part  or  manti»sa^  and 
merely  differ  in  their  integral  parts  or  cAoww 
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ArMwi,  vUd  lutar  on  bo  mmij  fappiicd,  eo 
Aat  tliB  UbUa  need  ool;  eooliln  t&>  maia] 

log  7Sfie-4-.Iog  (IC  X  7'SCU)»3  +  IogT-3m. 

Hov  T'IU>S4  boiug  between  1  uid  10,  iti  logs- 
iitbn  will  be  betlneii  0  ud  1,  and  will  muM- 
.  qiitntl;  haTS  the  diiTMtcnatic  0 ;  it  is  in  bet 
:  0-S668424.  Lm  73»-<,  thentbrr,  win  Iutc 
'  As  MBie  iimihwi  wiUi  the  chmiBctnitie  t, 
I  vlifeli  i*  obTionilT  tbe  ninnAer  ofplaea  to  tt< 
.  It/t  </  <*>  •">'*  piinM  a'  ■'lii>*  ■^NibtNM 
t^jAi*  in  the  nomba  73fi9'<.    Agun,  dnc* 

■00786«-?i5L*, 

1000 

log  (0-D07a«H)-0-8eWiM-S. 

TU«  naiilt,  irfaicb  U  in  tMlity  Mgntin,  k 

nnaU;  written  tluu  S ;  M6MM,  the  masliiM, 

far  obviana  reMoni,  beit^  ppiMmd  poeiti*e, 

and  the  charactniflic  alone  made  negatiTe ; 

tiia  latter,  it  will  be  obeerred,  indicatfa  that  in 

'    tb*  nnmber  0'0073591  lign^teanei  htgiau  &rtt 

fhca  to  the  right  of  Mi  uni'l*  place,  whence  ii 

manifait  the  yerj  mmple  rnle  for  inpplTing  the 

'    eharaetariatJG  of  the  togarithm.     [SioHincun 

P»m.] 

When  a  table  of  logarithini  haa  been  calco- 
latad  to  anj  baae,  loganthma  to  a  difTer^nC  baae 
Mn  be  obtained  bom  it  by  men  multiplication 
braconalaDtfiKter.  Thiui!»2-7182Bt82S4.  .  . 
being  the  baae   of  the  natural  or  f-'apurian 

rem  of  loganthma  [EzronirruL  Sxuu],  a 
natural,  and  t  the  common  logaiithmof  one 
and  theaamennmber,  we  ahidl  have  the  relation 
*■  — 10*,  both  these  quantities  beinK  eqoal  to 
the  Dtunber  in  qneaoon.  Taking  the  natural 
~  eee  eqaale,  we  hava 


(r-|logJOoft. 


nnantimbar 


'l^eM 


-  -0-4343Sil8ie, 


E&io 

lij«4ueh  natoral  logarithma  moat  be  multiplied 
1b  drier  to  obtain  common  Logaiithma,  ia  called 
0M  modnln  of  the  latter  ajatem. 

A  eonrergent  infinite  aeriea,  by  meana  of 
_i!.i  _  ... —  1  '--^itiunj^  im]  {lenee  allothera, 


irinoh  natnnl  lomrith: 
m»j  b*  ealealMed,  ia, 

-(;-^:)-«{"f'?*'---> 

dn  manner  in  wlueh  it  ii  obtained  ia  esplained 
to  all  text-boolu.     [Exromarui.  Snaiaa.] 

Lc^garithma  were  intent«d  by  Lord  Napier, 
baton  of  Harchiaton  in  SooUaod ;  and  made 


Ouvmu  OmtlnteHeni.  Henty  Kiggi,  a  con- 
tamporaiy  of  Kapier,  and  profeMor  of  geometi^ 
in  Qreaham  CoUese,  eonatmcted  another  ^stem, 
tiavjiig  fbr  ita  baw  the  number  10,  which, 
-—'-'■— J  ^th  OUT  ijatem  of  nnmeration, 

n  more  conTeniant  Ibr  the    oidiiui; 

m  of  calculation.    Brigga  ealeolated  the 


LOGARITHMIC  CUBVE 
loganthma  ta  14  plaoea,  bealdea  the  indM^  of 
all  nnmbera  between  1  and  30,000,  and  betii^ 
90,000  and  100,000,  and  pobliihed  them  in 
hb  JrUMmetica  Lesaritkmica  in  1621.  Arian 
Tlaeq,  a  natiTB  of  Holland,  oompntad  the 
loganthma  of  the  nnmbeta  from  30,000  to 
M,Ooa,  and  thu  completsd  what  had  bem 


Vtooa'l  JritJtmdiea  Loaaritkmiea  wi*  pab- 
lidked  at  Oonda  in  163S,  and  eootained  the 
IflgMttJM.  of  ill  namban  fiom  1  to  100,000, 
fTcnlated  to  10  deotmala;  aa  alao  the  loga- 
rittmi  of  the  diMf,  taagrata,  ud  aecanta  of 
am  J  mimita  of  the  qnadrant.  Tlaeq  aftaF- 
wardi^  in  lBSS,jMibliabad  anothv  moat  Taloa- 
bb  woric,  hi*  AuDMMUfria  AriifieialU,  con> 

and  eotangenta  tot  ereiy  ten  aeeonda  a[  the 
qnadrMrt,  cdoalated  ttom  dw  natarri  vat,  Ae. 
et  thn  Opit  PaUHmim  ot  Bbliem.    In  the 


Vlacq,  air 
bntthey  a: 


tangcnti  liir  the  lOOtii  put  of  tnnj  depve  of 
the  qnadrant,  together  with  a  table  of  natural 
ainaa,  tangecta,  and  aecanta.  Thaae  bad  been 
computed  by  Biiggs. 

Logarithma  being  of  oonitant  nae  in  aatrono- 
mi<^  and  trigonometrical  calcnlationa,  the 
tablea  which  haTe  been  pnfaliahed  are  very 
ini.  The  most  complete  are  thoee  of 
already  menticoed,  to  ten  decimals ; 
7  are  ytrj  uarce,  and  can  with  difBcnlty 
be  proRored.  There  ia  an  edition  of  them  by 
Vega,  ITSTiftlaoBcarce.  Qardener'a Ze^ortlitBU, 
printed  in  1712,  in  4to.,  ajad  another  edition  of 
themat  Avi^on  in  France  in  1770,  are  toBeren 
dedoale.  CallH's  LogariUuiu,  in  Sia,  like 
Gardener'a,  contain  the  kwarilhmie  ainea,  tee. 
tai  erecy  10  aeconda.  TayWe  Logarithia,  in 
Ito,,  and  alao  Bagnay'e,  ha*e  them  to  ereiT 
eeeond.  Hntton's  LogariOtmt,  and  Babbaga'a 
idporifjimi  o/'JfiMRierj,  are  well  known.  The 
latter  «aa  careAUly  collated,  and  ia  Teiy  ao- 
cnicte  a*d  convenient.  Hulaee'a  Wmwdvug 
ifaHtmatueJker  T^tin  (aeoond  atereotyped 
edition,  Lapzig  ISiS)  ia  alao  eic«Bdin|^y 
acennta  andnaeftil. 

The  abore  (excepting  Vlacq'a  and  Vega'a) 
are  all  to  geven  decimal  fignrea,  bnt  for  many 
pniposea  Itwarithma  to  a  leaa  namber  of  deo- 
mau  are  mmctenllT  acciuBta.  For  navigation 
and  (orreying,  tablea  to  atz  flgurte  are  the 
moit  conTeniect,  aa  they  giro  in  genenl  the 
trigonometricAl  linee  correct  to  eingle  aeconda. 
The  b«t  [Bblee  of  thia  kind  are  Farley's 
TaiUi  of  aix-fiptre  Logarithm*  (lima.  IMO). 
For  many  aaiihary  compntatjona  in  astionomy, 
it  is  inScient  to  hare  the  lonrithma  to  fin 
idacei.  The  reprint  of  Lolande's  Fivt-figurt 
TakU  by  the  Uee&l  Knowledge  Society(l^o. 
1S39)  ii  convenient,  and  may  be  relied  on  f» 
Bccnracy. 

Socarltbiata  Oovw*.  A  enrve  whose  ab- 
sbIwi  are  pn^itional  to  the  logarithma  of 
the  correaponding  ordinates.    It  may  easily  ba 
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eowtnetad  from  its  equation  «»!»  log^  or 


Jr-a*.  wi 


here 


my 


loga 


is  the  XQodnlnB  of  tlie 


§p(tan.  of  logarithms  whoso  base  is  a,    Thip 

aaj  point  of  the  emre^  that  is  to  saj  the 
portion  of  the  abscissa  axis,  of  constant  length, 
which  is  intarc^tad  between  the  tangent  and 
the  ordinate  at  any  point  TheeoTTeabyiooslj 
appvoadieB  the  abscissa  axis  asymptotically  on 
the  oegatiTe  side  of  the  origin,  and  recedes  to 
an  iamiite  distance  frotai  it  on  the  positiye 
side;  it  crosses  the  ordinate  axis  at  the  nnit 
of  diiitanfft  abore  the  origin. 
.  The  enrre  was  inTeetigated  first  by  Cbegoiy 
of  fit  ViDoeiit,  and  afterwards  by  Huygens^ 
Brier,  and  others.  With  respect  to  a  contro- 
T«nj  whidi  arose  as  to  the  proper  interpre* 
tatioQ  of  the  eqnation  y»e*,  see  Enler's  Anal, 
h^,  ToL  ii« ;  Vincent,  in  Gergonne's  AnntAu^ 
ToL  ST.;  and  Gregoiy  in  Cam,  and  Dub,  Math. 
Joumaty  rcIL  i. 

>Ptmfftlhmlg  Spiral.  A  cnrre  imagined 
by  Descartes,  and  best  defined  by  its  polar 
equation  r^a^.  It  has  the  property  of  repro- 
dncing  itself  in  various  ways ;  its  inTolute,  re- 
ciprocal, erolate,  inverse,  pedal,  &c.  are  all 
logarithmic  spirals,  as  are  also  its  caustic  by 
reSexion  and  refraction,  the  light  being  incident 
from  the  pole.  It  cots  all  its  radii  vectores  at 
a  constant  an^  whose  tangent  is  the  modulus 
of  the  system  of  logarithms,  having- ther  base  a, 
Le.  the  radina  vector,  corresponding  to  the 
aiiffls#Bl. 

Ncfwton  proved  that  if  the  force  of  gravi- 
tation had  been  inversely  as  the  cube  of  the 
distaaoe^  instead  of  the  square^  the  planets 
woM.  have  shot  off  from  the  sun  in  logarithmic 
■piiak.    (Prineipia,  lib.  i.  prop,  ix.) 

James  Bemomli's  paper  on  this  curve  in  the 
Ai^  EruditCTum,  1692,  is  well  worthy  of 
pemsal  as  a  fine  specimen  of  mathematical 
eloquence  and  enthusiasm. 

&oglo  (Gr.  Ao7uci^,  sc.  r^m,  ari^  from 
A^yss,  ditoaitrse).  Logic  has  been  diefined  to  be 
the  science,  and  also  the  art»  of  reasoning.  It 
is  a  science,  because  it  investigates  those  prin- 
ciples on  which  reasoning  proc^ds :  it  has  been 
termed  Sn  art,  as  ftimishing  rules  whereby  the 
formal  part  of  an  aignment  may  be  constructed. 
Logic  was  highlv  valued,  perhaps  overvalued, 
among  ancient  philosophers.  The  Stoics,  in  par- 
ticular, were  celebrated  for  their  application  of 
its  princi{des  to  their  own  fr,vounte  metaphy- 
sical discDssions.  From  the  abuse  of  logioil 
knowledge  arose  the  celebrated  fallacies  of  the 
Sophists,  who,  according  to  the  satirical  repre- 
sentations of  Athenian  writers,  were  hired  to 
fbmish  their  pupils  with  the  means  of  defend- 
ing right  or  wrong  positions  with  equal  facility. 
2eno  of  £lea  is  called  the  father  of  loaic^  or 
dialecticB,  according  to  the  ancient  iqypeUation 
of  the  science ;  but  we  are  not  well  acquainted 
with  the  discipline  which  he  taught ;  uthou^ 
itean  hardly  have  consisted,  aa  more  recent 
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writers  have  represented,  of  a  mere  manual  of 
options  frllaoes.  But  it  is  to  the  master 
mind  of  Aristotle  that  the  science  owes,  as  fttr 
aa  we  are  able  to  ascertain,  its  first  expoaitioii; 
and  its  systematic  developement.  When,  in.^e 
middle  ages,  the  Aristot^an  logic  became  the 
foundation  of  the  scholastic  philosophy,  at* 
tempts  were  made,  espedally  one  by  tbus 
famous  Raymond  Lullius,  to  throw  the  science 
into  a  new  form,  but  without  success.  In  con- 
sequence of  the  various  nusapplications  and 
perversions  which  the  system  had  undergone 
in  the  hands  of  later  dialecticians;  it  fell  into 
great  disrepute  in  modem  times ;  and  many  of 
our  first  metaphysical  writers,  as  Locke, .  Ibr 
example,  have  treated  it  with  a  contempt  not 
wholly  imdeserved  \ij  the  ordinazy  expositiona 
of  the  nature  and  otgects  of  the  science. 

The  following  sketch  gives  ^e  outiineii  of 
the  science,  as  set  forth  iii  Whately^s  Elemmi$ 
of  Logic. 

However  multifsirious  the  subjects  to  whioli 
reasoning  may  be  aj^lied,  and  however  oom- 
plicated  its  details  may  become,  the  process  by 
which  all  reasoning  is  conducted  is  one  and  tlie 
same.  Whoever  seeks  to  prore  that  because 
one  thing  is  thus,  themfore  another  thing  is  so^ 
whether  he  be  a  philosopher  pursuing  a  recon- 
dite truth,  or  a  labourer  commenting  on  the 
events  of  his  daily  life^  cannot  travel  out  of  the 
bounds  of  Aristotelian  syllogism.  In  analysing 
the  process  in  question,  we  find,  in  the  first  places 
that  every  truth,  or  apparent  truth,  axriirad  at 
by  reasoning;  techniculy  termed  a  wndutitm^ 
is  deduced  from  two  other  propositions;  teehni- 
cally  termed  premUeet^  either  both  expressed, 
or  one  expressed  and  the  other  imphed.  In 
many  instances  it  is  at  once  evident  to  the 
mind  of  one  capable  of  reasoning  that  if  the  tWQ 
premisses  be  true,  the  conclusion  must  follow. 
Thus,  tf  I  wish  to  prove  the  mathematical  troth 
that  every  A  is  equal  to  B,  I  find  a  third 
quantity,  C,  which  is  equal  to  both;  and  my 
argument  then  assumes  the  following  slnqse: 
*  Whatever  is  equal  to  C  is  equal  to  B;'  but  ovteiy 
A  is  equal  to  C,  therefiNre  every  A  is  equal  to  B.' 
Here  the  connection  between  the  eonehitioii 
and  the  premisses  is  at  once  evident  and  true; 
hot  there  are  many  cases  iu'which  there'  is  aa 
apparent  connection  which  is  in  reaU^  fidse« 
in  other  words,  from  two  premisses  a  conclusion 
is  deduced,  which,  admitting  the  truth  of  thofa 

Premisses,  does  not  in  reali^  follow  f^m  them, 
'he  following,  for  example,  is  an  instance  of  tt 
conclusion  incorrectlv  deduced  from  its  pre- 
misses, winch,  nevertheless,  might  at  first  sigfai 
pass  current  for  reasoning:  'Evezy  rational 
agrent  is  accountable ;  brutes  are  not  rational 
agents,  th^wfore  brutes  are  not  accountable,' 
To  explain  the  reason  why  the  first  of  these 
two  arguments  is  sound,  and  the  latter  xaor^ 
sound,  requires  the  examination  not  of  truths  in 
mathematics  or  in  natural  religion,  but  simply 
of  the  common  process  of  reasoning;  and  logw 
affords  the  means  of  making  sudi  an  analytiesl 
investigation.  The  first  of  these  arguments  li 
a  correct^  the  latter  a  fblse  or  apparent,  wfli^ 
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vim; 


;  and  the  ralidity  of  the  first  and  ukyb- 

litj  of  the  latter  depend  upon  the  necessary 
or  unnecessary  connection  between  the  pre- 
minaoii  and  the  condnsion.  A  8inp;le  sentence 
may  often  be  found  to  contain,  elliptically  ex- 
pressed, and  compressed  into  a  narrow  compass, 
m  whole  chain  of  separata  syllogisms ;  but  eye^ 
•ingle  conclusion  has  been  arriTed  at  by  this 
process,  and  by  this  only. 

The  principle  of  the  syllogism  is  contained 
in  the  famons  maxim  termed  in  the  schools  of 
the  middle  agps  the  dictum  d§  omni  et  nulio, 
▼is.  that  '  winterer  is  predicated  (i.e.  affirmed 
or  denied)  nniyersally  of  any  class  of  things, 
may  be  predicated,  in  likn  manner  (i.e.  af- 
limed  or  denied)  of  any  thing  comprehended 
in  that  class.'  Thus,  for  example,  in  the  in- 
stance previonsly  giren  of  a  Talid  argument, 
it  it  can  Ije  predicated  of  the  whole  class  of 
thinffs  which  are  equal  to  0  that  they  are  also 
eqnid  to  B ;  if  I  fina  anpr  thing  equal  to  C,  I 
may  predicate  of  it  that  it  is  e^ual  to  B  also. 
Hence  my  second  premise,  A  is  equal  to  C, 
■erres  to  bring  me,  logically,  to  the  required 
conclusion — that  A  is  equal  to  B.  This,  there- 
fore, is  the  ffeneral  principle  on  whidi  that 
process  is  conducted  wnich  takes  place  in  every 
qrllogism. 

In  order  that  reasoning  may  be  contemplated 
simply  as  reasoning,  wiuout  anr  reference  to 
the  essential  truth  or  falsehood  of  the  i)ro- 
positions  contained  in  it,  and  also  with  a  yiew 
of  f\unishing  brief  and  expressire  forms,  like 
those  of  algebra,  instead  of  words  at  length, 
a  set  of  arbitrarr  symbols  are  employed  in 
logic,  to  denote  the  quantity  and  quality,  as 
they  are  termed,  of  propositions.  £yery  pro- 
position either  affirms  or  denies  a  fact;  every 
pioposition  also  predicates  (i.  a.  affirms  or  de- 
nies) that  a  certain  attribute  belongs  either 
lo  a  whole  class,  or  to  some  members  of  a  class, 
of  otrjects :  propositions  are  therefore,  in  qualit;^ , 
either  affirmatiye  or  nmtive ;  in  quantity,  uni- 
▼ersal  or  particular.  Thus  the  four  symbols 
of  propositions  in  logical  manuals  are.  A,  uni- 
yenal  affirmatiye;  f,  particular  affirmatiye; 
"B,  uniyersal  ninatiye ;  O,  particular  negatiye. 
And  the  form  of  a  qrllogism,  acoordinff  to  the 
character  of  each  of  its  premisses  and  of  the 
conclusion,  is  expressed  by  three  of  these 
letters.  Thus  the  syllogism  first  given,  con- 
Bsting  of  three  uniyersal  affirmatiyes  (for  it 
wiQ  M  found,  on  examination,  that  each  pro- 
position predicates  a  certain  attribute  of  all 
the  members  of  a  dass),  will  be  designated  by 
A  A  A ;  a  syllogism  termed  in  logical  language 
bmrhara,    [Snxooiaic.] 

It  is  also  found,  on  fiirther  analysis,  that  a 
syllogism  embnces  three  separate  objects  or 
Mtions,  two  of  which  are  compared  with  the 
third,  and  in  consequence  of  that  comparison 
pronounced  to  agree  or  disagree  with  each 
other.  Thus,  in  the  syllogism,  *  No  dishonest 
Bian  is  a  good  citizen:  Caius  is  a  dishonest 
Bian ;  therdfore  Cains  is  not  a  good  citizen ; 
the  individual  olject^  Cuius,  and  the  dass  of 
^^8,ffood  diisens^  being  compared  with  a 
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third  dass,  diskmest  men,  are  found,  the  one 
to  agree,  the  other  todisagiee,  with  thatdass ; 
and  hence  it  ineyitably  foUows  that  they  dis- 
agree with  each  other — ^i.e.  the  condusion  of 
the  syllogism  is  negative.  These  three  olg'ects, 
or  terms,  as  they  are  called  in  logic,  occur  in 
eveij  syllogism.  The  predicate  of  tiie  con- 
dusion— i.  e.  that  term  wnich,  in  the  condusion, 
is  predicated  of  the  other,  in  this  instance  oootf 
citisen — is  called  the  mqfor  term ;  tiie  su^eot 
of  the  condusion — i.  e.  that  term  of  whidi  the 
other  is  predicated  (Caius)~is  the  minor  term ; 
and  the  term  with  which  the  other'  two  are 
respectivdy  compared,  dishonest  man,  is  the 
miadleterm. 

But  every  word,  or  combination  of  words,  is 
not  capable  of  constituting  a  term — i.  e.  some- 
thing which  may  be  predicated  of  another 
thing,  or  of  which  anotner  thing  may  be  pre- 
dicated. In  the  first  place,  adverbs,  prepo- 
sitions, nouns  in  any  inflection  from  the  nomi- 
native case,  &c,  can  only  form  parts  of  a  term ; 
in  logical  phrase,  they  are  ^cateffoiematie : 
adjectives,  also,  have  always  impliefiy  a  nomi- 
native subjoined,  when  employed  as  terms. 
Verbs  sre  mixed  words,  being  resolvable  into  a 
term  employed  as  a  predicate,  united  to  the 
copula  ot  auxiliarjr  verb  (is  or  is  not).  Thus, 
nouns  in  the  nommative  case  alone  are  simple 
terms  or  categorematics ;  these,  again,  ai« 
either  the  name  of  an  individual  or  the  name  of 
the  class:  the  former  (singular  terms)  may  be 
suljects,  but  cannot  be  predicates;  the  latter 
may  be  either.  Thus,  in  the  proposition 
'  Crassus  is  rich,'  the  singuhir  term  Crassus  is 
the  subject  of  which  it  is  predicated  that  he  is 
rich — i.  e.  a  rich  man. 

A  common  term,  being  a  word  equally  appli- 
cable to  a  number  of  individuals,  expresses  a 
notion  formed  by  the  faculty  of  abstraction. 
When,  for  example,  we  contemplate  seyeral 
individual  oak  trees,  and  abstract  from  each 
its  separate  peculiarities  of  height,  growth,  &c., 
we  form  the  notion  of  an  oak.  Contemplating 
a  number  of  trees  of  mixed  spedes,  and  ab- 
stracting from  each  its  spedfic  peculiarities  of 
leaf,  frmt,  &c,  we  next  arrive  at  the  common 
notion  tree.  These  common  notions  or  terms 
are  then  the  predicables  which  can  be  affirmed 
or  denied  of  other  objects. 

Predicables  aro  divided  into  several  kinds, 
although  the  division,  perhaps,  appertains  in 
strictness  rather  to  metaph;^cal  than  to  logical 
sdence.  Every  predicable  is  said,  according  to 
this  division,  to  exroess  dther  the  Gmnrs,  Spb- 
cns,  DnmnxMcx,  PaonBTT,  or  Accxdkmt,  be- 
longing to  an  individoaL  [See  these  heads,  and 
PnxDiCABUL]  But  it  is  to  be  remembered  that 
a  predicable  may  be  referred  to  one  or  other  of 
these  several  kinds,  according  to  the  point  of 
view  from  which  it  is  contemplated.  If  I  say 
of  Ctasar  that  he  is  a  man,  I  express  his  spedes^ 
considering  him  in  those  respects  in  which  he 
differs  from  other  animals.  If  I  ray  that  he  was 
brave,  I  express  a  property.  If  I  predicate  of 
him  the  several  drcumstances  in  which  he  ab- 
solutely differed  from  all  other  men,  I  express 
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that  property  or  that  bundle  of  united  pro-  { 
perties  which  forms  his  (ftjfervitoe.    Every  pre- I 
dicable,  with  a  little  attention,  may  be  ranged 
under  one  or  the  other  of  these  five  classes. 

Thepopnlar  system  of  logic  thus  set  forUi  by 
Dr.  Whately  has  provoked  a  series  of  contro- 
versies which  at  tne  least  serve  to  show  how 
strong  a  power  the  Realism  of  the  schoolmen 
has  retained  even  over  ^lose  who  profess  to  re- 
gard their  theory  with  contempt  The  views 
of  Whately  on  the  subjects  of  Predication  and 
Syllogism  assign  to  names  a  mysterious  virtue 
which  the  Resists  attributed  to  abstract  reali- 
ties ;  and  if  this  be  so,  it  follows  of  necessity  that 
he  could  not  have  clearly  seen  the  nature  or  the 
object  of  the  science  which  he  was  striving  to 
promote.  To  lay  bare  the  errors  and  defects  of 
this  system,  not  firom  any  desire  to  win  an  in- 
tellectual victory,  but  with  the  simple  wish  to 
■how  that  logic  is  a  true  science  of  which  the 
cultivation  is  not  mere  waste  of  time,  is  the 
object  of  Mr.  John  Stuart  Mill's  System  of  Lo- 
gic RatiocinaHve  and  Inductive,  These  errors, 
in  Mr.  Mill's  jud^ent,  are  to  be  traced  to  the 
lielief  that  the  principle  of  the  syllogism  \b  con- 
tained in  the  Aristotelian  dictum  de  omni  et 
nullo,  which  makes  the  theory  of  predication  to 
consist  in  referring  something  to  a  chiss,  i.e.  either 
placing  an  individual  under  a  class  or  placing 
one  daiss  under  another  class,  or,  in  the  case  of 
negatives,  excluding  them  from  that  class. 
Ts^en  without  qualification,  this  method  im- 
plies that  mankind  in  the  beginning  decided 
on  all  possible  classes,  and  leit  to  us  simply 
the  task  of  referring  everything  to  its  proper 
class.  In  reiiitation  of  this  theory,  Mr.  Mill 
remarks  that  when  we  say,  'Snow  is  white,'  we 
think  of  snow  as  a  class,  but  not  of  white  ob- 
jects as  a  class,  and  indeed  of  no  other  white 
object  except  snow  and  of  the  sensation  of  white 
which  is  caused  by  it  '  When  I  have  judged 
or  assented  to  the  propositions  that  snow  is 
white  and  that  several  other  things  also  are 
white,  I  gradually  begin  to  think  of  white  ob- 
jects as  a  class.  But  this  is  a  conception  which 
followed,  not  preceded,  those  judgments,  and 
therefore  cannot  be  given  as  an  explanation  of 
them.  The  doctrine,  therefore,  is  founded  on 
a  latent  misconception  of  the  nature  of  classifi- 
cation. .  .  .  When  it  was  found  that  the  dia- 
mond was  combustible,  it  was  referred  to  a 
class  (of  combustibles)  to  which  till  then  it  had 
not  belonged ;  it  was  so  placed  because  the  pro- 
position is  true;  the  proposition  is  not  true, 
because  the  object  is  placed  in  the  class.' 
Hence  the  Aristotelian  dictum  turns  out  to  be 
a  signal  Hartpov  irp6rtpo¥,  while  it  is  seen  that 
classification  is  the  result  of  induction  applied 
to  the  phenomena  of  nature  and  to  all  cognisable 
facts ;  and  logic,  instead  of  being  ooi&ned  to 
mere  names  and  formuls,  becomes  a  science 
which  deals  with  things  as  we  find  them ;  in 
other  words,  with  facts.  In  truth,  the  dictum 
de  omni  et  nullo  ceased  to  have  any  real  force 
when  the  theory  of  the  Realists  was  rejected. 
'  So  long  as  what  were  termed  universals  were 
rsgaided  as  a  peouliar  kind  of  substai^sei^  hav- 
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ing  an  objective  existence  distinct  fW>m  the  in« 
dividual  objects  classed  under  them,  the  dietom 
de  omni  et  nullo  conveyed  an  important  mean* 
ing.  .  .  .  The  assertion  that  the  entire  nature 
and  properties  of  the  substantia  secunda  formed 
part  of  the  properties  of  each  individual  sub- 
stance called  by  the  same  name,  that  the 
properties  of  man,  for  example,  were  properties 
of  all  men,  was  a  proposition  of  real  significance 
when  man  did  not  mean  all  men,  but  someii^at 
inherent  in  men  and  vastly  superior  to  them  in 
dignity.  Now,  however,  when  it  is  known  that 
a  dass,  a  universal,  a  genus  or  species,  is  not 
an  entity  per  se,  but  neither  more  nor  less 
than  the  individual  substances  themselves 
which  are  placed  in  the  dass,  and  that  there 
is  nothing  real  in  the  matter  except  those 
objects,  a  common  name  given  to  them  and 
common  attributes  indicated  bv  the  nam^, 
what  do  we  learn  by  being  told  that  what- 
ever can  be  affirmed  of  a  class  may  be  affirmed 
of  every  object  contained  in  the  class?  The 
class  ia  nothing  but  the  objects  contained  in  it  ;* 
and  the  dictum  de  onmi  merely  amounts  to  the 
identical  proposition,  that  whatever  is  true  of 
certain  objects  is  true  of  each  of  those  objects.' 
But  modem  philosophers,  who  would  regard 
the  theory  of  the  Realists  with  contempt,  were 
still  under  the  spelL  '  Once  accustomed  to  con- 
sider sdentific  investigation  as  essentiallv  con- 
sistent in  the  study  of  universals,  men  did  not 
drop  this  habit  of  thought  when  they  ceased  to 
regard  universals  as  possessing  an  independent 
existence ;  and  even  those  who  went  the  length 
of  condemning  them  as  mere  names  could  not 
free  themselves  firom  the  notion  that  the  inves- 
tigation of  truth  consisted,  entirely  or  partly, 
in  some  kind  of  conjuration  or  juggle  with  those 
names.'  Lo^c,  then,  is  not  concerned  primarily, 
or  necessarily,  or  chiefiy,  with  universals — 
the  propositions  which  are  so  called  beinff 
nothing  more  than  general  statements  jotted 
down  in  a  note-book  for  convenience  of  refers 
ence,  and  having  a  value  only  in  the  measure 
in  which  they  correctly  sum  up  facts.  Hence 
'propositions  are  not  assertions  respecting  our 
iaeae  of  things,  but  respectinff  the  things 
themselves,'  and  '  every  proposition  which  con- 
veys real  information  asserts  a  matter  of  fiust^ 
dependent  on  the  laws  of  nature,  and  not  on 
arHfidal  classification,'  all  other  propositions 
being  simply  verbal,  and  all  syllogisms  founded 
on  such  propositions  being  mere^  verbal  also, 
and  about  as  edifying  as  the  revolutions  of  a 
squirrel  in  its  cage.  This  analysis  exhibits, 
then,  as  the  principle  of  syllogism,  not  the 
unmeaning  Aristotelian  dictum,  'but  a  fun- 
damental principle,  or  rather  two  principles, 
strikingly  resembling  the  axioms  of  mathematics. 
The  first)  which  is  the  prindple  of  affirmative 
syllogisms,  is  that  things  which  coexist  with  the 
same  thin^  coexist  with  one  another ;  the  second, 
the  principle  of  negatives,  that  a  thing  wkith 
coexists  with  anotMr  thing  with  which  other  a 
third  thing  does  not  coexist,  is  not  coexistent 
with  that  third  thing.  These  axioms  manifestly 
relate  to  fncts^  not  to  conventions ;  and  one  er 
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otker  of  them  is  the  |;ioaxid  of  the  legitimftcy 
of  erexT  argument  in  which  facts  and  not 
conventions  are  the  matter  treated  of.'  Unless 
these  statements  can  be  reftited,  the  super- 
ftmctnre  of  Whately's  system  of  logic  is 
shattered.  Thus,  the  theory  that  a  common 
term  expreaBoa  a  notion  formed  by  the  faculty 
of  abstraction  is  at  once  set  aside  on  the  ground 
that  no  name  can  be  the  result  of  the  process 
of  abstraction,  which  can  but  giro  certain 
qualities  as  essential  or  otherwise  to  the  object 
to  be  defined,^  but  which  does  not  imply  that 
any  other  olgeet  of  comiMffison  exists.  The 
idea  that  a  syllogism  is  Tidous  if  th^re  be 
anything  more  in  the  conclusion  than  was 
assumed  in  the  premisses,  still  more  completely 
betrays  the  misconception  which  undeihes  the 
whole  system ;  for  it  implies  '  that  nothing  ever 
was  or  can  be  proved  by  syllogism  which  was 
not  known  or  assumed  to  be  known  before.' 
8nch  a  view  would  fhrther  involTe  the  admis- 
sion that  ratiocination  is  not  a  process  of  infer- 
ence^ and  that  syllogism  to  which  the  word 
reasoning  has  so  often  been  represented  to  be 
esclusiYely  appropriate  is  not  really  entitled 
to  be  called  reasoning  at  all.  But  logicians 
who  speak  thus  of  the  syllogism  still  insist 
that  it  is  a  process  of  inference.  How,  then,  is 
this  proved?  If  we  say,  'All  men  are  mortal: 
this  or  that  living  being  is  a  man :  therefore 
he  is  mortal,'  we  mfer  new  truth,  i.  e.  a  truth 
not  ascertained  by  actual  observation,  for  the 
being  in  question  is  not  yet  dead ;  but  how  do 
we  infer  it?  *  Do  we  in  reali^  conclude  it 
from  the  proposition,  All  men  are  mortal  ?  I 
answer,  Ko.  The  error  committed  is  that  of 
overlooking  the  distinction  between  the  two 
parts  of  the  process  of  philosophising,  the  in- 
ferring part  and  the  registering  part,  and  as- 
cribing to  the  latter  the  nmctions  of  the  former. 
The  mistake  is  that  of  referring  a  person  to  his 
own  notes  as  the  origin  of  his  knowledge.  If 
a  person  is  asked  a  question,  and  is  at  the 
moment  unable  to  answer  it,  he  may  refresh 
his  memory  by  turning  to  a  memorandum  which 
he  carries  about  with  him.  But  if  he  be  asked 
how  the  fact  came  to  his  knowledge,  he  would 
scarcely  answer,  because  it  was  set  down  in  his 
note-book,  unless  the  book  was  written,  like  the 
Koran,  with  a  quill  from  the  wing  of  the  angel 
Gabriel.  How,  then,  do  we  know  that  all  men 
are  mortal?  f^m  observation  of  individual 
cases.  From  these  all  general  truths  must  be 
drawn,  and  into  these  they  may  be  again 
resolved.  When,  then,  we  assert  that  So-and-so 
yet  living  is  mor^  like  other  men  already  dead, 
we  may  pass  through  the  generalisation.  All 
men  are  mortal,  as  an  intermediate  stage ;  but 
it  is  not  in  the  latter  half  of  the  process,  the 
descent  from  all  men  to  So-and-so,  that  the 
inference  resides.  The  inference  is  finished 
when  we  have  asserted  that  all  men  are  mortal. 
What  remains  to  be  performed  afterwards  is 
merelydedphenng  our  own  notes.'  It  follows 
that  Whatel^s  assertion  that  the  ^Uogism  is 
sot  a  peculiar  mode  of  reasoning,  is  very  far 
Indeed  firom  the  truth.    Far  from  invariably 

398 


inferrinff'  particulars  from  universals, '  all  inform 
ence  is  from  particulars  to  particulars.  Cteneral 
propositions  are  merely  registers  of  such  infer- 
ences already  made,  and  short  formulsB  for 
making  more.  The  migor  premiss  of  a  syllo- 
gism consequently  is  a  fonnula  of  this  de- 
scription, and  the  conclusion  is  not  an  inference 
drawn /rom  the  formula,  but  one  drawn  accord- 
ing  to  the  formula ;  the  real  lo^cal  antecedent 
or  premisses  being  the  particular  foots  on 
whidi  the  general  proposition  was  collected  by 
induction.' 

To  those  who  may  assert  that,  if  this  be  so, 
the  syllogistic  art  is  useless  for  the  purpose  of 
reasoning  Mr.  Mill,  admitting  that  the  rea- 
soning hes  in  the  act  of  generalisatiom^  not  in 
interpreting  the  record  of  that  act,  replies  that, 
'the  syllo^stic  fonn  is  an  indispensable  col- 
lateral seoiii^  for  the  coarrectneas  of  the  fi;e- 
neralisation  itself.'  Hence  we  reach  t^e  condu- 
sion  that  'the  reasoning  process  is  in  all  cases 
resolvable  into  the  following  elements.  Certain 
individuals  have  a  given  attnbute :  an  individual 
or  individuals  resemble  the  former  in  certain 
other  attributes :  therefore  they  resemble  thein 
also  in  the  given  attribute.  This  ^rpe  of  ration 
dnatlon  does  not  claim,  like  the  syllogism,  to  be 
conclusive  from  the  mere  form  of  the  ezpreeision ; 
nor  can  it  possibly  be  so.  Whether,  for  example, 
from  the  attributes  in  which  Socrates  resembles 
those  men  who  have  heretofore  died,  it  is  allow- 
able to  infer  that  he  resembles  them  also  in 
beioe  mortal,  is  a  question  of  induction,  to  be 
decided  by  the  principles  or  canons  which  are 
the  tests  of  the  honest  performance  of  that 
great  mental  operation.' 

Logic,  then,  far  frombeine  concerned  only  with 
words  or  names,  is  concerned  directly  with  facts. 
If  it  be  maintamed  that  truths  are  known  to  us 
not  only  by  inference,  but  also  by  consciousness 
or  intuition,  Mr.  Mill  replies  that  with  convic- 
tions of  the  latter  daas  logic  has  nothing  what- 
ever to  do.  '  Ko  science  is  required  for  the 
purpose  of  establishing  such  truths ;  no  rules  of 
art  can  render  the  Imowledge  of  them  more 
certain  than  it  is  in  itself.  There  is  no  logic 
for  this  portion  of  our  knowledge.'  Logic,  then, 
'  is  not  the  science  of  belief,  but  the  science  of 
proof  or  evidence.  In  so  far  as  belief  professes 
to  be  founded  on  proof,  the  office  of  logic  is 
to  supply  a  test  for  ascertaining  whether  or  not 
the  belief  is  well  grounded.'  We  are  thus 
brought  to  a  question  of  paramount  importance. 
'As  aU  inference,  consequently  all  proof^  and 
all  discovery  of  truths  not  self-evident,  con- 
sists of  inductions  and  the  interpretation  of 
inductions,  as  all  our  knowledge,  not  intuitive, 
comes  to  us  exdusively  from  that  source,  the 
main  question  of  the  science  of  logic  is  the 
enquiry.  What  is  induction?  Although  the 
proposition  that  the  course  of  nature  is  uni- 
form, is  the  fundamental  principle  of  induction, 
it  would  yet  be  a  great  error  to  offer  this  large 
generalisation  as  any  explanation  of  the  in- 
ductive process.  On  the  contrary,  it  is  in  itself 
an  instance  of  induction,  and  induction  by  no 
means  of  the  most  obvious  kind.      Far  from 
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bfliag  the  first  inducdoa  we  make,  it  is  one  of 
Uie  hist,  or  at  all  eyents  one  of  those  which 
are  latest^  in  attaining  strict  philosophical  ac- 
caracj/  I^  (hen,  logic  be  a  science  at  all,  it 
can  be  ao  onlj  as  enabling  or  helping  ns  to  as- 
certain and  understand  t£e  ^enomena  which 
sorronnd  ns ;  but  Mr.  Mill  is  careful  to  add, 
'  When  in  the  course  of  this  enquiij  I  speak 
of  the  cause  of  an^  phenomenon,  I  do  not 
mean  a  cause  which  is  not  itself  a  phenomenon. 
I  make  no  research  into  the  ultimate  or 
logical  cause  of  anything:  the  causes  with 
which  I  concern  mjaelf  are  not  tifieieRt  but 
phynottl  caoses.'  It,  then,  the  Aristotelian 
ayllo^ism  is  an  admirable  securitj  for  our  read- 
ing n^tly  the  records  of  past  generalisations, 
induction  is  of  eren  greater  importance  as 
enabling  us  to  discover  and  prove  the  general 
uroposition  on  which  sjllogism  \b  founded ; 
nence  '  a  complete  logic  of  me  sciences  would 
be  also  a  complete  logic  of  practical  business 
and  common  life.'  Induction,  then,  completely 
reyenring  the  Aristotelian  order  in  the  dictum 
de  omni  et  nuUo, '  is  that  operation  of  the  mind 
by  which  we  infer  that  what  we  know  to  be 
true  in  a  particular  case  or  cases,  will  be  true 
in  all  cases  which  resemble  the  former  in  cer- 
tain assignable  respects.'  As  it  is  strictly  a 
process  oi  inference  from  the  known  to  the  un- 
known, any  process  in  which,  as  in  the  Ari- 
stotelian ^Uo^m,  the  conclusion  is  no  wider 
then  the  premisses  from  which  it  is  drawn,  does 
not  ijsHil  within  the  meaning  of  the  term ;  and 
further,  as  induction  is  concerned  solely  with 
&cts,  every  well-grounded  inductive  generalisa- 
tion must  be  '  either  a  law  of  nature  or  a  re- 
sult of  the  laws  of  nature,  capable,  if  those  laws 
are  known,  of  being  predicated  from  them.' 
Hence  it  follows  that '  the  problem  of  inductive 
logic  may  be  summed  up  in  two  questions :  How 
to  ascertain  the  laws  of  nature?  and  how,  after 
having  ascertained  them,  to  follow  them  on 
to  their  results?'  Mr.  Mill  lays  down  five 
canons  to  be  observed  in  the  task  of  singling 
out  from  among  the  circumstances  which  pre- 
cede or  follow  a  phenomenon,  those  with  which 
it  is  really  connected  by  an  invariable  law. 

I.  Method  of  Agreement, — ^If  two  or  more 
instances  of  the  phenomenon  under  investiga- 
tion have  only  one  circumstance  in  common, 
the  circumstance  in  which  all  the  instances 
agree  is  the  cause  (or  effect)  of  the  given  phe- 
nomenon. 

II.  Method  of  Difference, — ^If  an  instance  in 
which  the  phenomenon  under  investigation  oc- 
curs, and  an  instance  in  which  it  does  not  occur, 
have  every  drcumstanoe  in  common,  save  one, 
that  one  occurring  only  in  the  former,  the  cir- 
cumstance in  which  alone  the  two  instances 
differ,  is  the  effect,  or  cause,  or  a  necessary 
part  of  the  cause,  of  the  phenomenon. 

in.  Joint  Method  of  Agreement  and  JHf 
ference, — ^If  two  or  more  instances  in  which  the 
phenomenon  occurs  have  only  one  circum- 
stance in  common,  while  two  or  more  instances 
in  which  it  does  not  occur  have  nothing  in 
common  save  the  absence  of  that  circumstance^ 
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the  dicumttance  in  which  alone  the  two 
of  instJinces  differ  is  the  effect^  or  cause^  or  a 
necessaiy  part  of  the  cause  of  the  phenomenon. 

lY.  M^kodof  B€eiduee,---BvMwAhotn.v:^j 
phenomenon  such  part  as  is  known  by  previous 
inductions  to  be  the  effect  of  certain  antecedent! ; 
and  the  residue  of  the  phenomemm  is  the  effect 
of  the  remaining  antecedents. 

y.  Method  of  Oonoomitant  Variations.^ 
Whatever  phenomenon  varies  in  any  manner 
whenever  another  phenomenon  varies  in  some 
particular  manner,  is  either  a  cause  or  an  effect 
of  that  phenomenon,  or  is  connected  with  it 
throng  some  fiiet  of  causation. 

Thu  brief  and  imperfect  sketch  of  Mr.  MiQ's 
BjBUm.  of  lo^c  uury  serve  to  show  some  of  the 
manvpoints  in  which  it  is  at  issue  with  that  of 
Dr.  Wnately  and  his  followers,  and  to  indicate 
the  grave  nature  of  the  controversies  on  the 
limits  and  frmctions  of  the  science.  (Bee^ 
further,  the  treatises  of  Mansel,  Fowler,  Sbed- 
den,  Kerslake,  and  Archbishop  Thomson.) 

abogoejelio  Carve  (Gr.  \6yof,  and  jk^kAm^ 
a  cirde),  A  name  given  by  Br.  Booth  (Quor- 
terly  Journal  of  MathemaUce,  yoL  iii.)  to  a 
circular  cubic,  whose 
properties  are  inti- 
mately connected  with 
those  of  logarithms. 
It  may  be  constructed 
by  increasing  and  di- 
minishing Uie  radii 
vectores  Ffi  from  a 
given  point  F  to  a 
given  Hne  Oa*.  by  a 
length  fimi=s  fim^ 
equal  to  the  distance 
fiO  of  ^  from  the 
perpendicular  FO,  let 
fall  from  the  given 
point  F  upon  the  given  line  0/u.  The  pointa 
mx,  9»g  are  obviously  inverse  points  with  respect 
to  a  circle  around  F  with  uie  constant  radius 
FOa»a,  so  that  the  logocydio  curve  is  its  own 
inverse.  Its  polar  equation  is  easily  seen  to  be 
r^a (sec d + tan 0),  and  its  Cartesian  equation  to 
the  same  ongin  and  axis  {x^ + y*)(2a— «)  »«*«. 
The  curve  has  a  double  point  at  0,  and  an  asym- 
ptote AB,  whose  distance  from  F  is  double  that 
of  the  given  line  Oft.  The  perpendicular  /i  m 
to  any  radius  vector  at  the  point  fi,  where  the 
latter  cuts  the  given  line,  clearly  envelopes  a 
parabola  having  0  for  its  vertex,  and  F  ror  its 
focus.  If  m  be  the  point  of  contact  of  ftm  with 
this  parabola,  then  the  difference  between  the 
parabolic  arc  Om  and  its  protangent  m/A  will 
be  the  logarithm  of  the  corresponding  radius 
vector  Ffiii  or  Fm,.  Man^  otner  interesting 
properties  of  the  curve  are  given  in  Br.  Booth's 
paper. 

Xrfigogimpliy  (Gr.  \6yos,  and  7p«(^).  A 
system  of  taking  down  the  words  of  an  orator 
without  having  recourse  to  shorthand,  which  was 
put  in  practice  during  the  Fk«nch  revolution. 
Twelve  or  fourteen  reporters  were  seated  round 
a  table.  £^ch  had  a  long  slip  of  paper,  nuni* 
beied.    The  writsr  of  No.  1  took  down  the 
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first  three  or  four  worcUi,  and  as  soon  as  they 
were  spoken  gave  notice  to  his  neighbour  by 
touching  his  elbow,  or  some  other  sign ;  No.  2 
passed  the  sign  to  Ko.  3,  and  so  on,  until  the 
first  line  of  each  slip  was  filled ;  No.  1  then 
began  the  second  line:  thus  all  the  twelTe 
or  fourteen  slips,  when  filled,  being  arranged 
parallel  to  eacn  other,  formed  a  single  page. 
This  mode  required  great  attention  and  quidc- 
ness,  and  was  not  found  to  answer  well  in 
practice.  It  was  introduced  in  the  National 
Assembly  in  October,  1790,  the  esfMnses  being 
paid  by  the  dvil  list;  and  continued  untQ 
August  10,  1792,  when  Louis  XVI.  and  his 
fiunily,  taking  rf^uge  firom  insurrection  in  the 
assembly,  occupied  the  box  of  the  logographers. 
After  that  time  it  was  not  used.  {Dictionnaire 
de  la  Conversation.) 

LOOOGBAPHT,  LOOOTTFBS.      [LlOATUIUIS.] 

XrfiffOfiiplft  (Gh*.  \i6yos,  and  yfi^s,  a  riddle), 
A  species  of  riddle  in  yo^e  among  the  French 
(whose  language  is  pecuharly  adapted  to  it),  in 
which  the  original  word  f  whole)  is  to  be  dis- 
covered by  guesses  at  otner  combinations  of 
letters  included  in  it.  Thus,  the  word  pUUe 
includes  the  Tarious  combinations  tale,  teal, 
pate,  peaty  peal,  pale,  leaa  &c 

IiOfwood.  The  wood  of  the  Hmnatoxylon 
campechianum,  a  tree  growing  in  many  psrts  of 
the  West  Indies  and  on  the  adjoining  continent. 
It  is  employed  in  dyeing  and  calico-printing  for 
the  production  of  reids,  blacks,  drabs,  and  several 
compound  colours.  Its  colouring  principle  has 
been  termed  hamatoxytin.  An  extract  of  log* 
wood  is  used  in  medicine  as  an  astringent. 

[HjmCATOXTLOK.] 

fcolmlo  (Gr.  XoifwiSs,  pesHlential),  Be- 
lating  to  the  plague  or  contagious  disorders. 

&ok  or&oki«  In  Northern  HytholoflT,  the 
name  of  a  malevolent  deity ;  corresponmng  to 
the  Ahriman  of  the  Persians,  who  is  represented 
to  be  at  war  with  both  gods  and  men,  and 
originating  all  the  evil  with  which  the  universe 
is  desolated.  In  the  Edda  (the  great  poem  of 
the  Norwegian  nations)  he  is  described  as  the 
great  serpent  which  encircles  the  earth,  and  as 
having  given  birth  toHela,  or  Death,  the  queen 
of  the  infernal  regions.     [Yiutba.] 

ItoUgOm  The  squid,  or  sea-pen  cuttle  fish ; 
commonly  found  on  our  coasts.     [Sspiada.] 

Xi3lliilirlte«  A  name  given  to  Leucopynte, 
after  one  of  its  localities,  Loling  in  Carinthia. 

&oliiiin  (Lat.).  A  genus  of  grasses,  com- 
prising, along  witn  L,  perenne  and  L.  italicumy 
which  are  two  of  our  best  pasture  and  fodder 
grasses,  one  of  the  few  deleterious  grasses,  L, 
temulentum,  or  Darnel,  the  seeds  of  which, 
ground  up  with  com,  and  eaten,  produce  poison- 
ous  effects. 

bollards.  A  class  of  persons  in  (Germany 
and  the  Netherlands  who  professed,  in  the 
fourteenth  century,  to  undertdce  spiritual  offices 
in  behalf  of  the  sick  and  dead,  and  succeeded 
in  attracting  the  attention  and  love  of  the  mass 
of  the  people  when  they  were  in  a  great  measure 
alienated  firam  the  secular  and  regular  clergy 
by  their  general  indifference  and  n^lect.    The 
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origin  of  the  name  has  been  much  disputed; 
but  the  enquiries  of  Mosheim  seem  to  show  that 
it  is  compounded  of  the  German  words  lallen 
(identical  with  the  Udlare  of  the  Romans  and 
the  lull  of  our  own  language,  signifying  to  sing 
in  a  murmuring  strain)  and  hardf  a  common 
affix,  as  in  the  somewhat  similar  word  beghard. 
A  Lollard,  therefore,  meant  one  in  the  habit  of 
singing  the  praises  of  Qod,  or  funeral  dirges 
and  the  like.  The  Lollards,  however,  were  ac- 
cused— ^probably  through  the  spite  of  the  men- 
dicant friars  and  others  whose  neglected  duties 
they  zealously  performed— of  holding  many 
heretical  opimons.  Their  reforming  views  may 
have  been  violent ;  but  the  charges  made  against 
them  of  vicious  habits  appear  to  rest  upon  no 
authentic  grounds.  The  term  was  afterwards 
applied  by  the  partisans  of  the  church  to  the 
heretics  and  schismatics  of  the  day  generally ; 
and  the  foUowers  of  WicUffe  in  £ngland  are 
frequently  stigmatised  under  the  name  of 
Lollards. 

&omlMurd.  A  term  anciently  used  in 
England  for  a  banker  or  money-lender.  The 
name  is  derived  from  the  Italian  merchants,  the 
great  usurers  or  money-lenders  of  the  middle 
ages,  principally  from  the  cities  of  Lombardy, 
who  are  said  to  have  settled  in  London  in  the 
middle  of  the  thirteenth  century,  and  to  have 
taken  up  their  residence  in  a  street  in  the  city 
which  still  bears  their  name.  Stowe,  in  his 
Survey  of  London^  says,  '  Then  have  ye  Lom- 
barde  Street,  so  cidlea  of  the  Longobards  and 
other  merchants,  strangers  of  diverse  nations, 
assembling  there  twice  every  day.  The  meet- 
ing of  which  merchants  there  continued  until 
December  22,  in  the  year  1668  ;  on  the  which 
day  the  said  merchants  began  to  make  their 
meetings  at  the  Bursse,  a  place  then  new  builded 
for  that  purpose,  in  the  ward  of  Gomhill,  and 
was  since,  by  her  majesty  Queen  Elizabeth, 
named  the  Boyal  Exchange.'    (P.  202.) 

&oineiitiam  (Lat).  In  Botany,  a  fruit 
similar  to  a  legume,  excepting  that  it  is  con- 
tracted in  the  spaces  between  each  seed,  and 
there  separates  into  distinct  pieces ;  or  is  inde- 
hiscent,  but  divided  by  internal  spurious  dis- 
sepiments, whence  it  appears  at  maturity  to 
consist  of  many  articulations  and  divisions.  It 
occurs  in  the  genera  Omithopus,  Hedi/sarum,  && 

&onoliidite  (Gr.  xAyxn^  a  spear).  A 
variety  of  Iron  Pyrites,  found  in  small  thin 
tin-white  crystals. 

Iiondon  Cla  J.  The  name  commonly  given 
to  a  part  of  the  older  tertiary  deposits  of  the 
neighbourhood  of  London,  occupying  a  kind  of 
trough-shaped  depression  between  the  chalk 
hills  of  Hertfordshire  and  Surrey.  From  the 
researches  of  Mr.  Prestwich  it  is  dear  that  the 
London  tertiaries  may  with  advantage  be  re- 
garded as  a  distinct  group,  forming  the  lower 
member  of  the  Eocene  or  lower  tertiary  series. 
The  whole  group  contains  at  least  600  species  of 
organic  remains,  of  which  nearly  four-fifths  are 
peculiar  and  characteristic  It  underlies  the 
Bracldeeham  series  in  England,  and  the  Caleairt 
grosaier  series  of  Paris. 
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The  London  day,  one  of  the  most  important 
members  of  this  group,  is  persistent  OTera  large 
area,  and  everywnere  maintains  throughout  its 
mass  a  nearly  uniform  mineral  character.  It 
is  not  nnoonformable  with  the  overlying  beds, 
but  does  not  pass  into  them.  It  is  thickest  in 
Kent  and  Essex,  and  becomes  thinner  towards 
the  west  and  south-west  Its  beds  are  re- 
markably rich  in  various  kinds  of  fossils,  in- 
cluding some  birds,  many  reptilian  species,  and 
more  than  fifty  determined  species  of  fishes,  of 
which  a  lai^  proportion  are  Ganoid  species. 
It  also  contains  a  rich  varietv  of  fossil  fruits  of 
a  sub-tropical  character.  The  greatest  thick- 
ness of  day  is  in  Sheppey,  where  it  amounts  to 
480  feet  The  beds  of  the  plastic  clay  underlie 
the  London  clay. 

&oiiir«  A  musical  character  of  this  form  p<, 
the  length  of  which  in  common  time  is  equal  to 
four  semibreves  or  eight  minims. 

&oiiir  Boat.  A  large  and  strong  boat, 
formerly  the  largest  carried  by  a  ship ;  but  it 
has  now  generally  given  place  to  the  launch. 

&oiiir  Primer.  In  Printing,  the  name  of 
a  kind  of  type  two  sizes  larger  than  that  used 
in  this  work.     [Ttfb.] 

&oiicwtiiiiberfl.  In  Shipbuilding,  those 
timbers  in  the  cantbodies  which  rising  from 
the  dead-wood  are  continued  in  one  piece  to 
the  top  of  the  second  futtocks. 

l^ngmik  (its  native  Chinese  name).  The 
fruit  otNephtlium  Longanum, 

jMWkgioQimM  (Lat.  longus,  long;  comu,  a 
horn).  The  fourth  tribe  of  Coleopterous  insects 
in  the  system  of  LatreiUe ;  so  called  on  account 
of  the  length  of  the  antennae,  which  are  rarelpr 
shorter  than  the  body,  and  commonly  surpass  it 
in  length.  But  this  conspicuous  character  is 
not  the  only  one  which  the  Longicom  beetles 
possess  in  common.  In  all  of  them  the  under 
part  of  the  three  first  joints  of  the  tarsi  is  fur- 
nished with  a  brush ;  the  second  and  tbird  are 
oordiform ;  the  fourth  is  deeply  bilobate ;  and 
there  is  a  little  nodule,  resembline  a  joints  at  the 
base  of  the  last.  The  ligula^  placed  on  a  short  and 
transversal  97i«n^um,  is  usually  membranous,  cor- 
diform,  emarginate,  or  bifid ;  but  sometimes  is 
corneous,  and  forms  the  segment  of  a  very  short 
and  transverse  drcle.  The  antennsa  are  either 
filiform  or  setaceous :  they  are  sometimes  simple 
in  both  sexes,  and  sometimes  serrate,  pectinate, 
or  flabelliform  in  the  males.  The  eyes  in  some 
species  are  rounded  and  entire,  or  but  slightly 
emarginate,  and  in  these  spedes  the  thorax  is 
trapezoidal  or  narrowed  anteriorly ;  but  in  most 
of  the  Longicoms  the  eyes  are  reniform  and 
surround  the  base  of  the  antennae. 

As  the  larvae  of  a  very  preat  proportion  of 
the  Lonncoms  live  in  the  interior  of  trees,  or 
under  tneir  bark,  thev  are  destitute  of  feet, 
or  have  but  very  small  ones.  Their  body  is 
soft,  whitish,  thickest  anteriorly ;  and  the  head 
squamous,  and  provided  with  stout  mandibles, 
lliey  do  much  injury  to  trees,  the  large  ones 
particularly,  perforating  them  very  dee^y,  and 
sometimes  drilling  them  in  every  direction. 
Some  of  them  attack  the  roots  of  plants. 
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The  abdomen  of  the  female  Longicoms  is 
terminated  by  a  tubular  and  homy  ovipositor. 
These  insects  produce  a  small  sharp  sound,  by 
rubbing  the  pedicle  of  the  base  of  their  ab- 
domen against  the  interior  of  the  parietet  of 
the  thorax. 

ZK>iivipalps.  The  name  of  a  family  of 
Brachelytrous  Coleopterans,  or  short-winged 
beetles,  which  have  the  maxillary  feelers  almott 
as  long  as  the  head. 

&OD^peniiates  (Lat  longus,  and  penna^ 
a  wing),  A  fiimily  of  swimming  birds,  com- 
prehenoing  those  in  which  the  wings  reach  at 
far  as  or  beyond  the  tail ;  as  the  tropic  bird, 
albatross,  &c.  They  are  all  denizens  of  the 
high  seas,  and  from  their  powers  of  flight  are 
to  be  met  with  in  various  latitudes.  The  hind 
toe  is  free  or  wanting.  The  beak  is  (looked  or 
pointed  at  the  tip. 

&ODglrosterfl  (Lat  longus,  and  rostrum, 
a  beak).  The  name  of  a  tribe  of  Grallse^  or 
wading  birds,  induding  those  in  which  the 
beak  is  remarkable  for  its  length  and  tenuity, 
and  by  the  high  sensibility  of  its  tip  is  well 
adapted  for  searching  or  probing  in  mud  or 
sand  for  worms  or  insects.  The  different  gra- 
dations in  the  form  of  the  bill  serve  to  divide 
the  Longirosters  into  families  and  genera. 

XKm^slmns  Borsl.  A  muscle  of  the 
back,  which  assists  others  in  keeping  the  spinal 
column  erect. 

ZK>iifltada  (Lat.  longitndo).  In  Astronomy, 
this  term  has  two  different  signifleationB,  af  it 
is  applied  to  a  cdestial  or  a  terrestrial  object 
The  longitude  of  a  heavenly  body  is  the  are  of 
the  ecliptic  intercepted   between  the   remal 
equinox  and  a  p;reat  drde  perpendicalu*  to 
the  ediptic  passing  through  the  body.    It  is< 
reckoned  eastward  all  round  the  sphere,  from  0^ 
to  360°.  The  longitude  and  latitude  of  a  celestial 
object,  having  reference  to  the  ediptic,  and  not 
to  the  plane  of  the  earth's  diurnal  motion,  can- 
not be  directly  observed.    The  dements  neces- 
sary for  determining  the  place  of  a  star,  which 
are  given  directly  by  observation,  are  its  right 
ascension  and  declination,  from  which  the  lon-^ 
gritude  and  latitude  must  be  calculated  by  the 
rules  of  spherical  trigonometry.    In  the  plane- 
tary theory,  however,  it  is  convenient  to  refer 
the  motion  of  a  planet  to  the  plane  of  the  earth'a 
orbit,  or  to  make  the  longituoe  and  latitude  the 
coordinates  of  its  motion.    But  the  places  of 
the  stars  are  always  defined,  by  modem  as- 
tronomers, by  means  of  their  right  ascensions 
and  declinations. 

The  longitude  of  a  place  on  the  earth  is  the 
arc  of  the  eauator  intercepted  between  the 
meridian  of  the  place  and  some  conventional 
fixed  meridian,  which  is  regarded  as  the  origin 
from  which  the  measures  are  reckoned.  Ter- 
restrial longitudes  and  latitudes  correspond  to 
right  ascensions  and  declinations  in  the  hea- 
vens :  with  this  distinction,  however,  that  the 
right  ascensions  are  alwavs  reckoned  from  the 
vernal  equinox,  or  point  m  which  the  equator 
intersects  the  ecliptic  easterly  from  0^  to  .36CJ9.-; 
whereas  the  longitudes  are  reckoned  by  dif^mt 

DD 


LONGITUDE 


geographers  from  different  poiiit43,  selected  for 
some  local  reason,  there  being  nothing  con- 
nected with  the  earth's  diomal  rotation  which 
can  render  one  point  of  the  equator  more  con- 
Tenient  than  another.  Kight  ascensions  are 
also  reckoned  in  the  same  direction  (eastward) 
Toand  the  complete  circumference  ;  while  geo- 
graphical longitudes  are  reckoned  both  east- 
wara  and  westward,  180°  each  way. 

The  parallels  of  latitude  on  we  earth  are 
distinctly  marked  out  by  the  diurnal  circles 
described  by  the  stars,  and  consequently  lati- 
tude can  always  be  determined  by  direct  ob- 
serration  of  the  heavens ;  but  the  case  is  en- 
tirely different  with  respect  to  longitude ;  for  to 
observers  situated  under  the  same  parallel  of 
latitude,  but  under  different  meridians,  the 
heavens  present  exactly  the  same  aspect,  and 
there  is  nothing  whatever  to  indicate  any 
difference  of  locality.  Longitude,  therefore, 
cannot  be  measured  by  direct  observation ;  it 
can  only  be  inferred  fipom  the  measurement  of 
intervals  of  time  to  which  it  is  proportional. 
In  the  course  of  a  sidereal  day  the  rotation  of 
the  earth  brings  successively  every  different 
meridian  und^  the  same  star ;  and,  the  rotation 
of  the  earth  being  perfectly  uniform,  it  follows 
that  the  angular  distance  of  any  two  meridians 
vrill  be  the  same  part  of  360°  that  the  interval 
of  time  which  elapses  between  their  coming  to 
the  same  star  is  of  twenty-four  hours.  For 
example,  if  a  star  pass  the  meridian  of  a  place 
A  at  a  certain  moment,  and  that  of  B  exactly 
one  hour  of  sidereal  time  later;  then  the 
difference  of  longitude  between  A  and  B  is  the 
twenty-fourth  part  of  860^  or  16°,  and  the 
longitude  of  B  ib  15°  west  of  A.  The  deter- 
mination of  longitudes  consequently  resolves 
itself  into  the  measurement  of  time ;  and  as  the 
time,  or  the  instant  of  mean  noon,  at  any  place 
can  always  be  found  without  difficulty,  if  any 
observer  at  one  place  can  by  any  means  de- 
termine the  precise  hour  it  is  at  any  oth'er  place 
at  the  same  instant,  he  has  then  determined  the 
difference  of  longitude  between  the  two  places. 
Of  the  various  methods  by  which  differences  of 
longitude  may  be  determined,  the  simplest  and 
most  obvious  is  that  of  transferring  chrono- 
meters from  one  place  to  another.  Suppose 
two  observers,  at  the  diytant  stations  A  and  B, 
each  to  regulate  his  clock  according  to  the  true 
sidereal  time  ot  his  station ;  and  suppose  a 
chronometer,  also  regulated  to  true  sidereal 
time,  to  be  compared  with  the  clock  at  A,  and 
then  transported,  without  suffering  any  change 
of  rate,  to  B — the  difference  of  the  two  clo(£s 
would  thus  be  exhibited ;  and  this  difference  is 
exactly  the  time  occupied  by  the  equinoctial 
point,  or  by  any  star  in  passing  from  the 
meridian  of  A  to  that  of  B ;  or  it  is  the  differ- 
ence of  longitude  of  the  two  places  expressed 
in  sidereal  hours,  minutes,  and  seconds.  Were 
chronometers  perfect,  nothing  more  complete 
and  convenient  could  be  desired ;  but  this  un- 
fortunately is  even  now  very  fax  from  being  the 
eaae,  and  nntil  within  a  comparatively  very 
rsoeot  time  the  practical  determination  of  the 
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longitude  by  means  of  chronometers  could  not 
be  attempted. 

Another  method  of  determining  the  difference 
of  longitude  between  two  places,  is  by  tele* 
graphic  signals.  This  method,  though,  from  its 
nature,  of  limited  application,  is  susceptible 
of  great  accuracy.  The  explosion  of  a  rocket, 
the  flash  of  gunpowder  in  an  open  dish,  the 
extinction  of  a  bright  light,  &c.,  are  instan- 
taneous phenomena  which  can  be  seen  at  great 
distances  and  not^d  with  the  utmost  precision. 
A  signal  of  this  kind,  made  at  a  station  visible 
from  two  observatories,  must  be  seen  at  the 
same  absolute  instant  of  time  from  both ;  and 
the  time  marked  by  the  clock  of  each  observa- 
tory at  this  instant  being  noted,  the  difference 
of  their  local  times,  and  consequently  the 
difference  of  their  longitudes,  becomes  loaown. 
This  method  is  chiefly  practised  in  connection 
with  geodetical  operations  for  measuring  de- 
grees of  longitude  on  the  earth's  sur&ce,  and 
is  perhaps  the  best  that  can  be  adopted  for 
determining  the  difference  of  longitude  between 
two  observatories  situated  at  no  very  great 
distance  from  each  other.  By  means  of  inter- 
mediate signals,  and  observers  suitably  disposed 
between  each,  it  may  also  be  applied  to  transfer 
the  time  frt)m  one  place  to  another,  when  the 
distance  is  too  great  to  allow  an  artificial  signal 
of  any  kind  to  be  seen  from  both.  (Phil. 
Trans.  1826.) 

When  the  distance  between  two  places  is  very 
considerable,  artificial  signals  cannot  be  em- 
ployed, and  it  becomes  necessary  to  have  re- 
course to  the  methods  frimished  by  astronomy. 
These  are  principally  the  following : — 

1.  Eclipses  of  Jupiter's  Satellites, — These 
phenomena  are  visible  at  the  same  instant  of 
absolute  time  to  all  places  on  the  earth ;  and 
although  they  are  not  susceptible  of  being  ob- 
served with  rigid  exactness,  this  method  is 
much  nsed  by  travellera,  though  for  fixed  ob- 
servatories the  mean  of  a  long  series  should  be 
taken.  The  uncertainty  is  least  in  the  case  of 
the  first  satellite,  on  account  of  its  quick  mo- 
tion ;  and  as  the  eclipses  of  this  satellite  occur 
much  more  frequently  than  those  of  the  others, 
the  observations  are  chiefly  confined  to  it.  The 
times  of  the  eclipses  of  the  three  first  satellites 
are  given  in  tho  Nautical  Almanac;  so  that  an 
observer  at  any  part  of  the  world,  who  obsen-es 
one  of  these  eclipses,  has  only  to  compare  his 
local  time  with  that  assigned  to  the  phenomenon 
in  the  almanac  in  order  to  determine  the  dis- 
tance of  his  meridian  from  that  of  Greenirach. 

2.  Occultations  of  Fixed  Stars  by  the  Moon. 
— This  method  consists  in  observing  accu- 
rately the  time  at  which  a  certain  fixed  star 
disappeara  behind  the  disc  of  the  moon,  or  re- 
appeara  after  having  been  occulted.  The  first 
of  these  phenomena  is  called  the  immersion  of 
the  star,  the  second  the  emersion.  But,  on 
account  of  the  moon's  parallax,  the  immersion 
or  emersion  of  a  star  behind  her  disc  does  not 
take  place  at  the  same  absolute  instant  to  ob- 
servers on  different  parts  of  the  earth  ;  a  calcu- 
lation is  therefore  necessary  to  clear  the  oboer- 
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Tation  of  parallax,  or  to  determine  the  time  at 
which  the  phenomenon  would  haye  occurred  if 
it  had  been  seen  from  the  centre  of  the  eaith. 
The  length  of  the  calculations  by  which  the 
longitude  is  deduced  is  a  disadvantage  which 
attaches  to  this  method.     [Occultation.] 

3.  Eclipses  of  the  Sun. — The  longitude  is  de- 
duced from  the  observation  of  solar  eclipses,  in 
the  same  manner,  and  by  precisely  the  same 
sort  of  calculations,  as  from  the  occultation  of 
fixed  stars.  An  eclipse  of  the  sun  is,  in  fact» 
an  occultation ;  but  these  phenomena  occur  so 
seldom  at  any  particular  place,  that  they  afford 
little  assistance  in  the  determination  of  longi- 
tudes. It  may  be  remarked  that  the  irregu- 
larities of  the  border  of  the  moon's  disc  render 
the  instant  of  the  commencement  or  end  of  a 
solar  eclipse,  as  also  of  the  immersion  or  emer- 
sion of  a  fixed  star,  somewhat  uncertain.  But 
this  uncertainty  is  corrected,  or  rather  avoided, 
by  measuring  with  a  micrometer  the  distance 
between  the  two  cusps,  which,  shortly  after  the 
commencement  of  the  eclipse,  appear  as  brilliant 
points,  sharp  and  well  defined,  Knowing  the 
distance  of  the  cusps,  or  length  of  the  chord, 
and  also  the  semidiameters  of  the  two  bodies, 
the  true  distance  of  their  centres  at  the  instant 
the  measure  was  taken  can  be  calculated  with- 
out much  difficulty.  As  this  measurement  can 
be  executed  with  much  precision,  and  can  also 
be  repeated  frequently  during  the  progress  of 
the  eclipse,  the  phenomenon  of  a  solar  eclipse 
affords  one  of  the  most  certain  methods  of  de- 
termining a  longitude  which  can  be  practised. 

[ECUPSE.] 

4.  Transits  of  the  Moon. — This  method  is 
foundod  on  the  moon's  rapid  change  of  place 
among  the  stars,  which  becomes  very  sensible 
even  in  short  intervals  of  time.  Suppose  an  ob- 
server at  the  station  A  to  determine  the  sidereal 
time  of  the  transit  of  the  moon's  centre  over 
his  meridian ;  and  suppose  another  observer  at 
B,  to  the  west  of  A,  tdso  to  denote  the  sidereal 
time  of  the  same  transit;  if  the  moon's  right 
ascension  had  in  the  interval  undergone  no 
change,  the  sidereal  times  marked  by  the  two 
observers  would  have  been  the  same;  but  as 
the  right  ascension  has  increased,  while  the 
moon  was  passing  from  the  meridian  of  A  to 
that  of  B,  the  sidereal  time  of  the  transit  at 
the  latter  place  will  be  increased;  and,  sup- 
posing the  change  of  right  ascension  to  be  uni- 
form, the  difference  of  the  times  of  transit  will 
be  proportional  to  the  difference  of  meridians. 
The  chief  objection  to  this  method  is,  that  an^ 
minute  error  in  the  adjustment  of  the  transit 
instrument  or  rate  of  the  clock  is  thrown  upon 
the  longitude,  on  which  it  produces  a  veiy 
sensible  effect.  The  method  can,  therefore, 
only  be  safely  practised  at  fixed  observatories 
with  the  best  instruments. 

6.  Moon-culminating  Stars. — This  method  has 
been  proposed  for  the  sake  of  eluding  the  effect 
of  minute  instrumental  errors,  which  render 
the  method  last  described  so  difficult  A  •star 
is  chosen  which  culminates  (that  is,  comes  to 
the  meridian)  at  nearly  the  sane  time  with  the 
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moon,,  and  which  has  very  nearly  the  same 
declination ;  so  that  it  may  be  seen  in  the  field 
of  view  without  altering  the  position  of  the 
transit  instrument.  The  transit  of  the  star,  as 
well  as  the  transit  of  the  moon's  limb,  is  ob-. 
served  at  both  stations  (or  at  least  observed  at 
the  one  station,  and  calculated  for  the  other 
whoso  meridian  is  known),  and  the  difference 
of  sidereal  time  between  the  two  transits  noted 
at  each.  This  difference,  in  consequence  of 
the  moon's  motion  in  right  ascension,  is  not  the 
same  at  both  stations ;  and  its  variation  gives 
the  diffentnce  of  the  longitude.  By  this  means 
any  error  in  the  positioi^  of  the  transit  in- 
strument affects  the  star  and  the  moon  both 
alike ;  but  it  is  erroneous  to  suppose  that  the 
method  is  independent  of  accuracy  in  the  ad- 
justment of  the  transit  instrument ;  for  if  the 
instrument  is  out  of  the  meridian,  the  resulting 
longitude  will  be  in  error  by  the  amount  of  the 
moon's  variation  in  ri^t  ascension  during  the 
corresponding  interval 

6.  Lunar  Distances. — None  of  the  methods 
which  have  yet  been  described  (cxce|)ting  that 
by  chronometers)  can  be  very  convenientI;jr  ap- 
plied to  the  important  problem  of  determining 
the  longitude  of  a  ship  at  sea.  In  this  case, 
no  fixed  or  meridian  instrument  can  be  em- 
ployed ;  and  the  observer  can  only  measure  the 
apparent  distance  of  the  moon's  limb  firom  a 
fixed  star  or  planet  with  a  sextant,  or  some 
reflecUnff  instrument  which  can  be  held  in 
the  han£  For  the  purpose  of  rendering  this 
method  available  to  seamen,  the  distance  of 
the  moon  from  certain  fixed  stars  is  computed 
(several  years  previously)  for  every  three 
hours  of  Greenwich  time,  and  published  in 
the  Nautical  Almanac,  The  moon's  distance 
from  one  of  these  stars  being  observed  on 
board  a  ship,  and  corrected  for  refraction  and 
parallax,  and  the  apparent  time  at  the  place 
and  moment  of  observation  being  determined 
in  the  usual  manner  by  the  altitude  of  the  sun 
or  a  known  star,  the  difference  between  the 
apparent  time  of  the  observation  and  the 
apparent  time  at  Greenwich  corresponding  to 
the  same  distance,  interpolated  from  the  &au» 
tical  Almanac^  gives  the  longitude  of  the  ship. 
The  longitude  may  also  be  determined  by 
azimuths  of  the  moon  or  by  its  altitude,  either 
absolute  or  relatively  to  a  star  observed  with  a 
zenith  telesco^    [Lunar  Mbthod.I 

In  the  projection  of  maps  and  charts  it  is 
necessary  to  assume  a  point  of  the  equator  as 
the  origin  of  the  longitudes.  The  meridian 
passing  through  this  point  is  called  the  first 
meridian;  and  as  its  selection  is  perfectly 
Arbitraiy,  it  has  been  placed  by  different  geo- 
graphers at  various  parts  of  the  earth — a  cir- 
cumstance which  occasions  some  inconvenience 
in  consulting  works  of  geography.  Modem 
geographers  usually  assume  the  meridian  of 
the  capital  of  their  own  coimtiy  as  the  first 
meridian.  English  writers  geneniUy  adopt  the 
meridian  of  the  Greenwi^  Observatozy,  for 
which  the  Nautical  Almanao  is  computed;  the 
French  that  of   the    Observatory    of  PariA. 
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[Hebidian.1  Ptolemy,  and  the  most  celebrated 
€i  the  ancient  geographers,  placed  the  first 
meridian  at  the  Fortunate  Islands  (now  the 
Canaries),  which  they  oonceired  to  be  the  ut- 
most boundaiy  of  the  habitable  earth.  The 
Arabian  astronomers  also  counted  the  longitude 
from  the  Fortunate  Islands ;  and  many  of  the 
modem  geographers  have  counted  from  the 
island  of  Ferro,  one  of  the  most  westerly  of  the 
Canaries.  The  reason  for  fixing  on  this  point 
was  probably  that  as  there  was  no  land  known 
to  the  west  of  the  first  meridian,  the  longitudes 
of  all  places  would  be  reckoned  in*the  same 
direction,  or  there  would  be  no  west  longitude. 
The  discOTery  of  America  destroyed  the  force 
of  this  reason.  The  inconvenience  of  counting 
in  two  directions  is  not  veir  great ;  but  it  might 
be  avoided  by  reckoning  the  longitude  all  round 
the  circle  to  360°,  which  would  undoubtedly 
be  an  improvement  on  the  present  method. 

Degrees  of  Lonaitude. — The  figure  of  the 
earth  being  spheroidal,  the  degrees  of  longitude 
diminish  as  we  proceed  firom  the  equator  to- 
wards either  pole.  For  the  law  of  their  varia- 
tion, and  their  lengths  on  the  difierent  parallel 
dzdes,  see  Dbobeb. 

Geocentric  Longitude  is  the  lonsitude  of  a 
planet  as  seen  from  the  earth;  uat  is,  the 
point  of  the  ecliptic  to  which  it  perpendi- 
cularly corresponds  as  seen  from  the  centre  of 
the  earth. 

Heliocentric  Longitude  is  the  longitude  of  a 
planet  as  seen  frt>m  the  sun.    [Gbocsmtbic  ; 

HBUOCBHTRXa] 

ZK>ns:iis  CollL  The  name  of  a  pair  of 
muscles  of  the  neck :  when  one  contracts,  it 
moves  the  neck  to  one  side ;  when  they  both 
act,  the  neck  is  bent  forwards. 

&oiileera  (after  Adam  Lonicer,  a  German 
botanist).  The  botanical  name  of  the  Honey- 
suckle genus,  of  which  many  species  occur  in  our 
gardens. 

&oor«  In  a  Ship,  that  part  of  the  bow  where 
the  timbers  begin  to  cant  or  curve  in  towards 
the  stem. 

&OOII1.    [Weaving.] 

&ooiiilnr.  The  indistinct  and  magnified 
appearance  of  objects  seen  in  particular  states 
of  the  atmosphere.     [Mibagb.] 

&ooplftoles«  In  Fortification,  apertures  in 
the  walls  of  fortified  places,  in  stockades,  &c., 
through  which  musketry  fire  may  be  directed 
upon  the  exterior  ground.  They  correspond 
for  musketiy  fire  to  embrasures  for  cannon. 
Thev  were  formerly  made  in  the  battlements  of 
oasties,  to  enable  arrows  and  javelins  to  be  shot 
from  within. 

&opex.  Badix  Loperiana,  The  name  of  the 
root  of  an  unknown  tree,  supposed  to  grow  at 
Ooa :  it  is  said  to  be  remarkably  efiective  in 
checking  diarrhoea. 

&opliine.  A  ciTstalline  substance  formed 
by  the  destructive  mstillation  of  Axabimb  or 
hydrobenzamide ;  it  has  also  been  called  9^* 
beneolene,  Theformulaassignedto  itis  CnHifNjt. 

&oplilodoa  (Gr.  \6^s,  a  crest,  and  H^oCs, 
iootk),    A  genus  of  fossU  Perissodaetyle  Mam- 
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malia,  remains  of  which  have  been  found  in  the 
Eocene  strata.  The  teeth  present  annectant 
affinities  between  I'apirus  ana  Rhinoceros,  The 
last  two  premolars  are  more  simple  in  Lophio- 
don  than  in  Tapirus;  the  inner  side  exhibit- 
ing  one  cone  in  the  former,  and  two  in  the 
latter  genus.  It  was,  however,  more  nearly 
allied  to  Tapirus  than  to  Palaotherium  and 
Rhinoceros. 

XK»plilimoe8B  (Lophira,  one  of  the  genera). 
A  natural  order  of  hypog^nous  Exogens,  belong- 
ing to  the  Ghittiferal  alhance.  Le^hira  is  the 
sole  genus.  They  are  tropical  African  trees,  of 
no  special  interest 

ZiOpliobnuiielilates  (Gr.  X^r,  and 
fipdiyx^  9^y>  An  order  of  osseous  fishes, 
comprehending  those  in  which  the  gills  are 
in  tne  form  of  small  tufts,  and  disposed  in 
pairs  along  the  branchial  arches;  as  in  the 
pipe-fish  and  hippocamp. 

Xiopliotte.  A  variety  of  Bipidolite  from 
Zillerthal  in  the  Tyrol 

&oplioteB  {Or,  x6^s).  A  genus  of  Tsenioid 
fishes,  characterised  by  a  short  head,  surmounted 
by  a  high  osseous  crest^  to  the  summit  of  which 
a  long  and  stout  spine  is  attached,  bordered  be- 
hind with  a  membrane  and  a  low  fin,  of  which 
the  rays  are  nearly  all  simple,  and  which  ex- 
tends from  the  occipital  spine  to  the  point  of  the 
tail ;  this  is  terminated  by  a  distinct  but  very 
small  caudal  fin. 

&oplijTOpodSv  Aoplijrropoda  (Gr.  X^r, 
and  irovf ,  afoot).  The  name  of  a  section  of  £nto^ 
mostracous  Crustaceans,  comprehending  those 
species  which  have  cylindrical  or  conical  ciliated 
or  tufted  feet. 

&opplBV.  In  Arboriculture,  the  cutting  off 
all  the  branches  of  a  tree  for  the  sake  of  the 
profit  to  be  derived  from  them  ;  as  contrasted 
with  pruning,  by  which  some  of  the  branches 
are  cut  off  for  tne  sake  of  the  tree.  The  lop- 
ping of  a  tree,  however,  does  not  include  tne 
cutang  off  of  the  crop  or  leading  shoot ;  and 
hence,  when  timber  trees  are  sold,  the  purchaser 
baicains  to  take  them  either  with  or  without 
the  lop  and  crop,  as  the  case  may  be. 

]borantbaeege  (Loranthus,  one  the  gene- 
ra). A  natural  order  of  parasitical  Exogens 
included  bv  Lindley  in  his  Asaral  alliance. 
They  principally  inhabit  the  equinoctial  regions 
of  Asia  and  America,  and  are  distinguished  from 
CaprifoliacetB  and  all  other  orders  by  their 
parasitical  habit,  and  by  the  stamens  being  op- 
posite to  the  petals.  Brown  suggests  their  re- 
lation to  Proteaee<B ;  and,  upon  the  whole,  the 
structure  of  this  order  appears  to  be  rather  that 
of  a  polypetalous  or  apetalous  than  of  a  mono- 
petalous  order.  Schleiden  has  made  the  start- 
ing assertion  that  they  are  gymnospermous. 
The  bark  is  usually  astringent  Their  chief 
peculiarity  is  their  power  of  rooting  in  the 
wood  of  other  plants.  They  effect  this  whfn 
they  first  genmnate  by  fixing  their  root  upon 
the^bark,  and  then  by  slow  degrees  introducing 
it  into  the  tissue  till  they  reach  the  wood,  be- 
tween the  wedges  of  which  they  slightly  in- 
rinuate  themselves,  thus  placing  their  abortive 


LORCHA 

rooti  in  the  line  of  the  current  of  ascending  sap. 
They  are  generally  beautiful  plants,  but  are 
Bearoely  capable  of  cultivation.  Mistletoe  is  the 
most  northern  species  of  the  order. 

ZiOreluu  The  name  of  a  coasting  vessel  used 
in  the  Chinese  seas. 

&ord  (A.-Saz.  hlaf-ord,  supposed  by  some 
to  mean  ord,  the  origin  of  hlAf,  loqf,  but  re- 
garded br  others  as  a  corruption  of  hlAf-weard, 
the  warder  of  bread:  Max  Miiller,  Lectures 
on  Language,  2d  series,  p.  266).  A  title  of 
honour.  It  may  be  said  to  be  either  a  title 
of  hereditary  dignity  (as  lord  of  parliament) ; 
or  a  title  expressing  certain  powers,  as  lord  of 
a  manor,  lord  chancellor,  lord  of  the  treasury, 
&&  The  eldest  sons  of  earls,  and  all  the  sons 
of  dukes  and  marquises,  are  styled  lords  by 
courtesy. 

&ord  AdToeate  of  Bootland.  [Advocate.] 
&ord  Seeper.  [Chancellor  ;  Keefbb.] 
Xrf>rd  Privy  Seal.  [Seal.] 
Xrf>rd*s  BnppeTf  Tlie.  [Euchabist.] 
&ord-Identeiiaiit  ofZreland.  The  chief 
executive  officer  of  the  Irish  government^  repre- 
senting in  some  respects  the  person  of  the  kmg. 
The  firat  viceroy  or  beutenant  of  Ireland  appears 
to  have  been  appointed  in  the  reign  of  Henry  II. ; 
and  by  Acts  of  Parliament  passed  in  the  reigns 
of  Richard  III.  and  Henry  VlII.  provision  was 
made  for  the  election  of  a  governor  by  the 
chancellor,  treasurer,  or  other  high  officers  of 
the  government,  on  the  death  or  resignation  of 
a  lieutenant^  until  the  king's  pleasure  were 
known.  The  chief  officer  in  Ireland  has  been 
variously  styled  at  different  times;  as  custos 
or  keeper,  justiciary,  warden,  procurator,  sene- 
schal, constable,  deputy,  and  lieutenant.  He 
is  appointed  by  letters  patent  durante  bene 
pladto.  He  has  a  council,  composed  of  the 
great  officers  of  the  crown  in  Ireland  and 
others  appointed  by  the  crown.  He  cor- 
responds with  the  secretary  for  the  home  de- 
partment; but  the  management  of  the  affiiirs 
of  the  Irish  government  in  London  is  chiefly 
intrusted  to  Uie  secretary  for  Ireland,  who  is 
tdso  chief  secretary  of  the  lord-lieutenant.  He 
lias  also  a  household,  consisting  of  a  private 
secretary,  steward,  comptroller,  chamberlain, 
gentleman  usher,  master  of  the  horse,  and 
subordinate  officers.  His  salary  has  been 
Turaally  20,000/.  per  annum. 

abords-Xdevtenant  of  Comities.  In 
England  and  Wales,  officers  appointed  by  the 
king,  and  intrusted  by  parliament  with  full 
power  and  authority  to  call  together,  arm,  and 
array  the  militia,  and  cause  them  to  be  trained 
and  exercised  once  every  year.  Each  may 
appoint  twenty  or  more  deputy-lieutenants, 
who  must  have  200/.  a  year  freehold  estate ; 
except  in  the  Welsh  and  some  small  English 
counties,  where  the  qualification  is  only  160/. 
The  lord-lieutenant  also  nominated  officers  in 
the  militia  and  yeomanry ;  but  bis  privileges 
in  this  respect  were  modified  on  the  abolition, 
in  1971 1  of  purchase  of  commissions  in  the 
army ;  and  are  now  confined  to  recommenda- 
tions of  persons  to  first  commissions. 
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[Lot.] 
(Lat  lomm,  a  thong).  In  Omithology« 
signifies  the  space  between  the  bill  and  the  eye, 
which  is  bare  in  some  birds,  as  in  the  great 
crested  grebe ;  but  is  generally  covered  with 
feathers.  In  Entomology,  the  term  is  applied 
to  a  corneous  angular  machine  observable  in 
the  mouth  of  some  insects,  upon  the  interme- 
diate  angle  of  which  the  mentum  sits,  and  on 
the  lateral  ones  the  cardines  of  the  maxillare, 
and  by  means  of  which  the  trophi  are  pushed 
forth  or  retracted,  as  in  the  Hymenopterous 
insects. 

&orioa  (Lat. ;  Gr.  B^pal).  A  cuirass  or  crest 
of  mail,  made  of  leather  and  set  with  piatas  of 
metal  in  various  forms,  chiefiy  in  rings  like  a 
chain,  used  by  the  Boman  soldiers. 

AorioateSff  Ziorieata  (Lat.  lorica).  The 
name  given  by  Merrem  to  an  order  of  reptiles 
dismembered  from  the  Sauria  of  Cuvier,  and 
including  those  species,  as  the  Crocodile,  which 
are  protected  by  an  armour  of  bony  plates. 

&orteatloii  (Lat.  loricare,  to  crust  over).  A 
term  of  old  Chemistry,  signiQmiff  the  application 
of  a  lute  or  coating  to  glass  and  other  vessels. 

&orinier  (from  Lat  lorum).  A  name  for- 
merly g^ven  to  the  makers  of  bits,  spurs,  and 
other  articles  of  iron  used  for  horses. 

Xieria.    [Stenops.] 

ZiOry.  A  tribe  of  birds  composed  of  several 
genera,  closely  allied  to  the  Parrots:  remark- 
able for  their  very  soft  beaks.  They  are  to  be 
found  in  most  of  the  islands  of  Uie  Indian 
Archipelago,  and  in  Australia. 

Aotallte.  A  greenish-grey  mineral  found 
at  Peterlow  in  Finland. 

&ote-tree  (Gr.  Kon6s),  Of  this  there  were 
two  kinds :  the  one  a  small  plant,  from  which 
the  Lotophagi  derived  their  name ;  the  other  a 
tree  with  cut  leaves  and  veiy  hard  wood.  The 
former  is  reputed  to  be  the  Zigyphita  Lotus,  the 
latter  the  Odtia  austrcUis.  The  true  Lotus  of 
the  ancients  has  been,  however,  with  more  pro- 
bability referred  to  Nitraria  tridentata.  In  the 
Hindu  Mythology,  the  Lote-tree  is  remded  as 
the  symbol  of  creation.     [Lotophaol] 

Siotlilaii*  A  name  common  to  that  part  of 
Scotland  which  stretches  along  a  oonsiderable 
part  of  the  southern  shores  of  the  Fritii  <tf 
Forth,  and  comprehends  three  counties,  Had- 
dingtonshire, Edinbui^hshire,  and  Linlithgow- 
shi^ ;  otherwise  call^  East,  Mid,  and  West 
Lothian.  The  etymology  of  the  name  is  doub^ 
fuL  Lothian  was  taken  possession  of  by  the 
Saxon  invaders  a.  d.  460,  and  became  the  scene 
of  contest  between  the  Saxon-Gkeli  and  Scoto- 
Irish,  and  was  at  length  ceded  to  Malcolm  II. 
in  1020.  Lothian  was  considered  as  a  country 
whollv  distinct  from  Scotland  in  the  reign  of 
David  I.,  and  the  period  of  its  incorporation 
with  the  rest  of  the  country  is  assigned  to  the 
eleventh  or  twelfth  centuir. 

ZKitioii  (Lat  lotio).  A  mixture  of  different 
ingredients,  or  a  solution  of  various  medicinal 
substances,  in  water  or  other  menstrua,  designed 
for  external  application.  Indolent  ulcers  and 
tumours  require  stimulating  lotions;  whereas 
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•edatlTe  and  narcotic  mixtures  are  nsed  to 
alloTiate  pain. 

Aotopbagl  (Gr.  Xan-o^iiyos,  a  lotua-eater) 
In  Homeric  Mythologj,  the  name  of  the  people 
inhabiting  a  country  to  which  Ulysses  was 
carried  {Odyss,  ix.  82)  while  trying  to  double 
Gape  Malea  in  the  Peloponnesus.  ^Gladstone's 
Somer  and  the  Homerio  Age^  vol.  lii.  p.  320.) 
According  to  the  legend,  those  who  ate  the  firuit 
forgot  their  friends  and  country,  and  wished 
only  to  remain  idle  in  the  land  of  the  Lotus. 

Iiottery  (Ger.  loos,  lot),  A  lottery  may 
be  defined  as  a  game  of  hazard,  in  which  BmaU 
sums  are  ventured  for  the  chance  of  obtaining 
a  larger  value,  either  in  money  or  other  articles. 
Lotteries  are  formed  on  various  plans ;  but  in 
general  they  consist  of  a  certain  number  of 
tickets  drawn  at  the  same  time,  with  a  corre- 
sponding number  of  blanks  and  prizes,  by  which 
tne  fate  of  the  tickets  is  d  etermined.  In  modem 
times  this  species  of  gaming  has  been  sanctioned 
at  different  periods  by  most  of  the  European 
governments,  as  a  means  of  raising  money  for 
public  purposes.  The  earliest  English  lotteiy 
of  which  there  is  an  authentic  record  was 
drawn  in  1569,  when  400,000  tickets  were 
sold  at  ten  shillings  each.  The  prizes  consisted 
chiefly  of  plate,  and  the  net  profits  were  in- 
tended to  be  appropriated  to  repairing  the  har- 
bours of  the  kingdom  and  other  public  works. 
In  1612  a  lottery  was  drawn  for  the  benefit 
of  the  English  colonies  ;  and,  in  the  course  of 
the  same  century,  the  desire  for  embarking  in 
speculations  of  this  kind  gave  rise  to  so  many 
private  imdertakings,many  of  whichwereformed 
on  the  most  fraudulent  principles,  that,  in  the 
beginning  of  Queen  Anne's  reign,  parliament 
found  it  necessary  to  suppress  private  lotteries 
'  as  public  nuisances.'  The  year  1709  saw  the 
birth  of  the  first  state  or  parliamentarv  lottery ; 
and  from  that  time  down  to  1823  tney  were 
.annually  licensed  by  Act  of  Parliament,  under  a 
variety  of  regulations.  In  the  Yery  early  part 
of  last  century  the  prizes  were  paid  in  the  lorm 
of  terminable  annuities.  Thus  in  1746  a  loan 
of  3,000,000/.  was  raised  on  4  per  cent  an- 
nuities, and  a  lottery  of  50,000  tickets,  at  10/. 
each ;  and  in  the  following  year  1,000,000/.  was 
raised  by  the  sale  of  100,000  tickets,  the  |>rizes 
in  which  were  funded  in  perpetual  annuities,  at 
the  rate  of  4  per  cent  per  annum.  During  the 
same  century  government  constantly  availed 
itself  of  this  means  to  raise  money  for  various 
public  works,  of  which  the  British  Museum  and 
Westminster  Bridge  are  well-known  examples. 
But  at  the  commencement  of  the  present  cen- 
tury a  ^at  repugnance  began  to  be  manifested 
in  parhament  to  this  meuod  of  raising  any 
part  of  the  public  revenue,  in  consequence  of 
the  spirit  of  gambling  which  it  tended  to  foster 
in  the  great  body  of  the  people ;  and  the  eril 
at  last  became  so  palpable,  tha^  in  the  year 
1823,  the  legislature  consented  to  the  entire 
abolition  botn  of  state  and  private  lotteries. 
It  would  be  superfluous  to  enter  into  any  ar- 
gument to  point  out  how  pngudicial  all  such 
establishments  must  be  to  public  morals,  by 
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giving  the  countenance  of  government  to  a  sys- 
tem of  gambling,  by  which  the  mind  is  misled 
from  habits  of  continued  industry  to  dreams  of 
sudden  wealth,  which,  in  the  great  nuyority  of 
instances,  must  end  in  ruin.  Those  who  wish 
to  see  the  results  of  this  system  of  finance  ex- 
hibited in  its  true  colours,  will  find  ample  in- 
formation in  the  two  parliamentary  reports 
presented  to  the  House  of  Commons  on  the 
subject  of  lotteries  in  1808 ;  but  the  following 
passage  from  the  Wealth  of  Nations  illus- 
trates cleairly  and  forcibly  their  principle  and 
operation : — 

*  The  world  neither  ever  saw,  nor  ever  wiD 
see,  a  perfectly  fair  lottery,  or  one  in  which  the 
whole  gain  compensated  the  whole  loss:  be- 
cause the  undertaker  could  make  nothing  by  it. 
In  the  state  lotteries,  the  tickets  are  reallv  not 
worth  the  price  which  is  paid  by  the  original 
subscribers,  and  yet  commonly  sell  in  the 
market  for  twenty,  thirty,  and  sometimes  forty 
per  cent  advance.  The  vain  hope  of  gaining 
some  of  the  ereat  prizes  is  the  sole  cause  of  this 
demand.  The  soberest  people  scarce  look  upon 
it  as  a  folly  to  pay  a  small  sum  for  the  dumce 
of  gaining  10,000  or  20,000  pounds ;  though  they 
know  that  even  that  small  sum  is  per^ps  20 
or  30  per  cent,  more  than  the  chance  is  worth. 
In  a  lottery  in  which  no  prize  exceeded  20/., 
though  in  other  respects  it  approached  much 
nearer  to  a  perfectly  fair  one  than  the  common 
state  lotteries,  there  would  not  be  the  same 
demand  for  tickets.  In  order  to  have  a  better 
chance  for  some  of  the  fi;reat  prizes,  some 
people  purchase  several  tickets,  and  others 
small  shares  in  a  still  greater  number.  There 
is  not,  however,  a  more  certain  proposition  in 
mathematics,  than  that  the  more  tickets  you 
adventure  upon,  the  more  likely  you  are  to  be 
a  loser.  Adventure  upon  all  the  tickets  in  the 
lottery,  and  you  lose  for  certain;  and  the 
greater  the  number  of  your  tickets,  the  nearer 
you  approach  to  this  certainty.'  (Degerando*s 
Bienfataance  Puhlique  L  ii.  ch.  vi.) 

State  lotteries  were  abolished  in  France  in 
1836,  along  with  the  gambling  houses,  from 
which  a  great  revenue  had  been  derived.  They 
still  exist  in  several  of  the  German  states. 
That  of  Hamburg  is  ttstablished  on  a  com- 
paratively fairer  principle  than  was  adopted 
either  in  France  or  England ;  the  whole  money 
for  which  the  tickets  are  sold  being  distributed 
among  the  buyers,  except  a  deduction  of  10  per 
cent,  made  from  the  amount  of  the  prizes  at 
the  time  of  their  payment 

ILovLgtt.  An  Irish  term,  synonymous  with 
the  Scotch  loch,  but  not  with  the  English  lake ; 
for  loch  and  lough  are  applied  to  designate 
arms  of  the  sea,  as  well  as  collections  of  fresh 
water,  which  lake  is  not 

&oalSf  8t.f  of  Vranoe.  A  royal  nuHtary 
order,  founded  by  Louis  XIV.  in  1693.  The 
badge  is  a  cross  of  eight  points,  with  fieur-de-lis, 
and  bearing  a  circular  shield  containing  the 
effigy  of  St  Louis. 

&oiils  d*Or.  A  gold  coin  under  the  old 
system  of  France,  first  struck  under  Louis  XUL 
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in  1641,  from  whom  they  deriTed  their  name. 
The  louifl  d'on,  says  Kdly,  coined  before  1726, 
which  passed  then  for  20  livres,  were  coined 
at  the  rate  of  36^  per  French  mark  of  gold  22 
earats  fine.  From  the  year  1726  to  1785  loois 
d'ora  were  coined  at  the  rate  of  80  to  the  mark 
of  gold ;  and  about  this  period  all  the  gold  coins 
in  France  were  ordered  to  be  brought  to  the 
mint  to  be  melted  down ;  and  a  new  coinage 
then  took  pluce,  at  the  rate  of  32  loois  d'ors  to 
the  mark  of  the  same  degree  of  fineness,  with 
a  remedy  of  15  grains  in  the  weight,  and  ^  of 
a  carat  in  the  alloy.  The  intrinsic  value  of 
this  new  coin  was  IBs,  d^d.  sterling.  Louis 
d'ofs  were  formerly  regarded  as  a  current  coin 
in  all  parts  of  the  Continent ;  but  in  England 
they  are  add  merely  as  merchandise,  and  their 
Talue  has  fluctuated  from  I85.  6^^.  to  21«. 
sterling. 

]fcouptiiy-tU#  The  name  applied,  in  the  case 
of  sheep  and  cattle,  to  the  disease  known  as  the 
Had  Staggers,  when  it  attacks  the  horse. 

&oiise.  The  Pediculus  Hojninis  of  Lin- 
nsns,  a  small  parasitic  apterous  insect;  well 
known,  and  usually  found  on  those  individuals 
who  neglect  personal  cleanliness.  It  proceeds 
from  a  small  egg,  or  nit,  and  is  distributed 
amongst  nearly  all  known  domesticated  ani- 
mals; the  species,  however,  difiering  usually 
from  those  found  in  man. 

&onTre«  One  of  the  most  ancient  palaces  of 
France.  It  existed  in  the  time  of  Dagobert, 
as  a  hunting  seat ;  the  woods  then  extending 
all  over  the  actual  site  of  the  northern  portion 
of  Paris,  down  to  the  Seine.  The  origin  of  its 
name  has  not  been  satisfactorily  ascertained. 
It  was  formed  into  a  stronghold  by  Philip 
Augustus,  who  surrounded  it  with  towers  and 
fosses,  and  converted  it  into  a  state  prison,  for 
confining  the  refractory  vassals  of  the  crown.  It 
was  then  without  the  walls  of  Paris ;  but  on  their 
extension  in  the  latter  part  of  the  fourteenth 
century,  it  was  included  in  their  circuit. 
Charles  V.  made  additions  to  it  That  part 
of  the  palace  now  called  the  Vieux  Louvre 
was  commenced  under  the  reign  of  Francis 
L,  after  the  designs  of  Pierre  I'Escot,  abbot 
of  Clugny.  When  Charles  IX.  resided  in 
the  Louvre,  he  beean  the  long  gallery  which 
eonnects  it  with  the  Tuileries,  built  for  his 
mother  by  Philibert  de  TOrme.  This  galleiy 
now  hold!s  the  celebrated  collection  of  paint- 
ings; it  was  finished  by  Henry  IV.  Louis  XIV. 
erected  the  peristyle  that  formed  the  entrance  to 
the  V  ieux  Louvre  (since  materially  altered)  from 
the  Bide  of  the  Tuileries,  after  the  designs  of 
Lemercier.  That  monarch  also  gave  a  begin- 
ning to  the  modem  portion  of  the  Louvre, 
by  erecting,  after  Perault's  design,  the  great 
eastern  front ;  and  subsequent  monardis  nave 
dowly  advanced  it  towards  completion,  espe- 
cially Napoleon  I.  The  eastern  front  exhibits 
A  fii9ide  of  great  beauty,  though  it  is  sadly  out 
of  harmony  with  the  architecture  of  the  interior 
and  of  the  inner  quadrangle.  (See  the  criti- 
eifm  of  Mr.  Ferpisson  in  his  History  of  the 
Modem  Styles  ofArchitcHure.)    Of  late  years, 
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the  Louvre  has  been  connected  with  the  Tiii« 
leries,  at  an  immense  expense,  but  with  fn* 
preme  talent,  by  the  late  M.  Visconti,  assisted 
by  M.  Lefeuille ;  and  the  united  palaces  fonn 
a  mass  imposing  and  magnificent  in  the 
exb^me.  Besides  the  gallery  of  paintinoB 
above  mentioned,  which  contains  some  of  the 
finest  works  of  art  in  the  world,  the  Louvre 
contains  a  matchless  collection  of  antiquities, 
and  other  specimens  of  art ;  the  collection  of 
Boman  and  Oraeco-Boman  sculpture,  and  of 
Etruscan  ornaments,  is  unrivalled. 

liowe  Apple*  The  Tomato,  Lycopcrsicum 
eeculentuniy  whose  fruit  forms  an  excellent 
ingredient  in  soups,  sauces,  and  gravies,  and 
is  also  extensively  used  in  various  other  ways. 

&OTe,  Vamlljr  oU  A  sect  of  fiinatics  in  the 
sixteentii  century,  holding  tenets  resembling 
those  of  the  early  Anabaptists.  There  is  a  pro- 
clamation againpt  them  by  Queen  Elizabeth^ 
dated  from  her  manor  of  Richmond,  1580. 

XK>Te  Veaats.  Beligious  meetings  held 
quarterly  by  the  Methomsts,  to  whiim  mem- 
bers  of  their  church  alone  are  admitted,  and 
that  only  on  presenting  a  ticket  or  a  note^ 
from  the  superintendent.  They  are  retained 
in  imitation  of  the  Aga.?^  held  by  the  early 
Christians. 

ZiOW  Snaday.  In  Ecclesiastical  Antiqui- 
ties, the  Sunday  next  after  Easter  has  been 
popularly  so  ctdled  in  England;  perhaps  by 
corruption  for  dose  (Pasd^  dausum,  cloee  of 
Easter,  one  of  the  many  names  by  which  it  was 
known  in  the  Christian  church). 

XKiwette.  A  yellowish  or  reddish  mineral 
product,  found  at  Ischl  in  Austria.  It  is  a  sul- 
phate of  magnesia  and  soda. 

iMwer  Smplre.  A  name  sometimes  ap- 
plied to  the  Boman  empire,  from  the  remo'nd 
of  the  imperial  seat  to  Constantinople  down  to 
its  extinction  on  the  capture  of  Constantinople 
by  the  Turks  in  1453. 

XK»wer  Bocene.  The  Lower  Eocene  de- 
posits are  best  developed  in  the  London  and 
Hampshire  basins,  and  can  be  studied  there  in 
great  detail.  They  are  very  rich  in  fossils,  in- 
dnding  a  great  variety  of  plants,  of  which  the 
fruits  alone  remain,  and  many  quadrupeds  of 
extreme  interest  On  the  whole,  they  may  be 
said  to  underlie  the  great  Paris  series,  with 
which  they  were  long  compared. 

The  following  is  the  division  of  these  beds 
sug^ted  by  Mr.  Prestwich  as  best  showing  the 
position  of  the  deposits  in  England : — 


TJrPMR  Skbxss 


I 


London  clay 

Bsaement  bed  of  the  London  day 

'Upper 
Woolwich  and  BeadlBg  J  mM%^ 


Thanet  Binds 

Lower  Eocene  formations  under  various  namea 
are  known  in  many  parts  of  Europe,  Asia,  and 
both  North  and  South  America,  and  range  into 
North  Africa.    The  N  (tioculitic  FoaicATioir  is 
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one  of  the  most  important  representatives.  The 
Monte  Bolca  and  Mount  Lebanon  beds,  cele- 
brated for  their  fossil  fish  remains,  are  at  the 
bottom  of  these  Tertiaiies.  So  also  are  the  Son* 
tee  limestone  of  North  America  and  some  of  the 
green  earths  of  New  Jersey  U.S.  The  older 
tertiaries  as  a  group  are  vezy  rich  in  organic 
remains.    [Eoouu ;  Loitdok  Clat.] 

&ower  OveaiiMuid.  The  name  giren  by 
English  geologists  to  the  lower  division  of  the 
Cretaceons  series  of  rocks  as  developed  in  the 
soath-eastem  part  of  the  British  Islimds.  The 
name  greeneand  was  originally  given  to  the 
■ands  l>eneath  the  chalk,  because  in  many  places, 
though  red  in  colour,  they  are  found  to  be  full 
<xP  green  partides^  owing  to  the  presence  of 
scales  of  silicate  of  iron.  Beds  of  this  kind 
are  developed  very  largely  in  our  own  islands. 
Deposits  of  the  same  age  are  found  also  on 
the  Continent,  especially  in  the  north  of  Switzer- 
land at  NeufchAtel.  These  beds  are  typical;  and 
under  the  name  Neocornian^  which  probably 
includes  some  part  of  our  Wealden  period,  im- 
portant deposits  occur  in  Switzerland. 

The  lower  sreensand  is  rich  in  fossils,  many 
of  them  Teiy  (maracteristic.  The  Pema  mtdUtif 
a  luge  bivalve  shell,  is  common  in  the  typical 
beds.  Sheila  of  cephalopodous  molluscs,  vary- 
ing  greatly  in  form,  abound  in  the  rocks  of  this 
period. 

The  Isle  of  Wight  presents  admirable  sections 
of  the  lower  greensand,  and  serves  to  connect 
the  beds  known  under  tiiis  name  with  the  typi- 
cal Neooomian  deposits.    [Nbocomian.] 

XiSwigite.  A  variety  of  Alum-stone  found 
at  T0I&  in  Italy  and  Tabrze  in  Siberia,  and 
differing  from  ordinary  Alum-stone  only  in  con- 
taining a  less  amount  of  water.  Named  after 
Lowig,  by  whom  it  was  analysed. 

&ozla  (Gr.  Xj>^6st  crooked).  A  genus  of 
Gonirostral  Passerine  birds,  characterised  by 
haying  a  compressed  beak,  and  the  two  man- 
dibles so  strongly  curved  that  their  points  cross 
each  other,  sometimes  on  one  side,  sometimes 
on  Uie  other.  The  crossbill  {Loxia  eurvirostra) 
IS  the  type  of  this  genus. 

&osoolase  {Or.  Xo^^r,  and  itKin,  I  break). 
The  name  given  by  Breithaupt  to  the  Felspar 
which  occurs  with  Pyroxene  in  the  Laurentian 
rocks  of  Hammond,  St  Lawrence  county.  New 
York.  It  has  the  deayage,  density,  and  compo- 
sition of  Orthoclase,  and  is  remarkable  for  the 
large  amount  of  soda  which  it  contains. 

Ziozodromio  Onrwe  ( Gr.  Xo^tf r,  and  9p6fios, 
a  course),  A  curve  which  cuts  at  a  constant 
angle  all  the  lines  of  curvature  of  a  surface  which 
belong  to  one  and  the  same  system.  In  the 
oase  of  a  sur&ce  of  revolution,  the  trajectories 
of  the  meridian  lines  are  lozodromic  curves. 
A  ship  sailing  always  towards  the  same  point 
of  the  compass,  or  on  the  same  rhumb,  describes 
a  lozodromic 'curve ;  it  is  manifestly  a  kind  of 
spiral  which  approaches  the  pole  asymptotically. 
The  differential  equation  of  a  lozodromic  curve 
on  the  sphere  is  easily  found.  In  fact,  if  ^  be 
the  arc  of  the  meridian  intercepted  between  any 
pcont  of  the  curve  and  the  pole,  and  K  the  lon- 
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gitude  of  that  point,  then  the  infinitely  smaQ 
are  of  the  parallel  of  latitude  corresponding  to 
an  increment  of  the  curve  is  dKaia^,  and  the 
di£ferential  of  the  co-latitude  is  d^;  but,  be- 
cause the  curve  cuts  all  the  meridians  under  the 
same  angles,  the  rariation  of  the  parallel  of 
latitude  corresponding  to  an  increment  of  the 
curve  is  proportional  to  the  variation  of  the 
co-latitude;  consequently  a  d\  sin^-»<^,  or 

a  dkwm  .i-^ .  which  is  the  differential  equation 
sm  ^  ^ 

required.  By  integration,  the  equation  of  the 
lozodromic   curve   is   at   once  fbund   to   be 

tan  %i*ci^.  where  &  is  a  new  constant.    From 
2 

this  it  is  at  once  manifest  that  the  stereographic 
projection  of  a  lozodromic  curve  on  the  sphere 
18  a  logarithmic  spiral,  the  centre  of  projection 
being  at  the  pole  opposite  to  the  one  fiiom  idiieh 
the  angles  ^  are  measured. 

&omeiige  (Fr.  losange).  In  Heraldry,  a 
bearing  in  the  shape  of  a  parallelogram,  with 
two  obtuse  and  two  acute  angles.  The  arms  of 
maidens  and  widows  are  borne  on  shields  of 
this  shape. 

LozBKOB.  In  Mathematics,  a  83monym  for 
rhombus^  being  an  oblique-angled  equilateral 
parallelogram. 

LozENOB.  In  Pharmacy,  a  medicinal  sub- 
stance made  up  into  a  small  cake,  to  be  gra- 
dually dissolved  in  the  mouth.  Sugar,  gum,  and 
starch  are  the  usual  inert  parte  of  lozenges; 
and  minute  Quantities  of  active  substances  are 
added,  according  to  the  purposes  for  which  they 
am  intended :  such  as  ipecacuanha  or  squills, 
for  pectoral  lozenges;  eztract  of  poppies  or 
opium,  for  sedative  lozenges;  cayenne  pepper 
as  a  stimulant ;  oil  of  peppermint  as  an  anti- 
spasmodic, &c 

Zinbber'BBole.  On  Shipboard,  an  entrance 
to  the  top,  by  which  it  is  reached  without  pass- 
ing over  the  futtock  shrouds.  It  is  the  easier 
though  slower  way,  and  is  regarded  by  sailors 
as  oSij  worthy  of  a  lubber. 

Zinbiieator  (Lat.  lubricus,  slippery).  An 
arrangement  for  lubricating  the  bores  of  rifled 
guns,  and  thus  removing  the  solid  residue  from 
the  powder  which  would  otherwise  be  left  in 
the  bore,  and  clog  the  grooves.  It  consists,  in 
our  service,  of  a  copper  wad,  containing  equal 
parts  of  tallow  and  oil,  nezt  the  projectile,  uien 
a  felt  wad,  and  then  a  millboard  disc,  all  joined 
together.  The  ezplosion  of  the  charge  driyes 
the  copper  wad  against  the  projectile,  and  re- 
leases the  lubricant ;  which  the  felt  wad,  acting 
as  a  mop,  wipes  up  and  carries  forward. 

In  Machinery,  the  term  lubricator  is  ap{died 
to  the  arrangement  by  which  the  bearings  of 
the  engine  are  preserved  from  the  effects  of 
friction  by  means  of  oil  or  grease. 

SrtUMUildflB  (Gr.  X^KOf,  a  tool/;  also  the  name 
of  an  insect).  A  family  dismembered  from  the 
Linniean  ^enua  Lucanus,  and  including  those 
insects  which,  in  addition  to  the  comprehensiye 
characters  of  the  original  genus,  present  antenuB 
strongly  geniculate,  glabrous,  or  but  slight^ 
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pilose ;  the  labmm  very  small,  or  confounded 
with  Uie  epistome;  maTillae  terminated  by  a 
membranous  or  coriaceous,  silky,  pencilliform 
lobe ;  edentate,  or  with  one  tooth ;  and  a  lignla 
either  entirely  concealed  or  incorporated  with 
the  mentum,  or  divided  into  two  narrow,  elon- 
gated, silky  lobes,  extending  more  or  less  be- 
Tond  the  mentum.  The  scutellum  is  situated 
between  the  elytra.  The  staff-beetle,  Liteantu 
cervuty  &c.,  is  the  type  of  this  family.  The 
subgenera  are  (Esalus^  Lamprina,  Sinoden- 
drunif  &a 

IiOMUiiuk     A  Linnsean   genus  of  Coleo- 

gtera,  forming  the  type  of  a  tribe  of  Lamel- 
com  beetles  (Lucanina)  in  the  system  of 
Latreille,  by  whom  it  is  thus  characterised : 
Antenns  composed  of  ten  joints,  the  first  of 
which  is  usually  much  the  longest ;  the  anten- 
na! dub  has  its  leaflets  or  teeth  arranged  per- 
pendicularly to  its  axis,  in  the  manner  of  a 
comb.  The  mandibles  are  always  corneous,  and 
most  commonly  exhibit  a  sexual  superiority  of 
developement  and  peculiarity  of  form  in  the 
males.  The  maxillse  are  generally  terminated 
by  a  narrow,  elongated,  and  silky  lobe;  but 
sometimes  are  entirely  corneous  and  dentated. 
The  ligula  in  most  of  the  Lucanines  is  formed 
of  two  small  silky  pendls,  projecting  more  or 
less  beyond  an  almost  semicircular  or  square 
mentum.  The  anterior  less  in  the  greater 
number  are  elongated,  and  their  tibise  dentated 
alouff  the  whole  of  their  outer  side.  The  tarsi 
terminate  in  two  equal  and  simple  hooks,  with 
a  little  appendage  with  two  seta  between  them. 
The  eljrtra  cover  the  whole  of  the  upper  part  of 
the  abdomen.  The  insects  thus  cnaracterised 
were  first  divided  by  the  immediate  successors 
of  linnsus  into  two  genera,  Lvcanua  proper  and 
PassaluSf  both  of  which  are  now  elevated  to  the 
rank  of  families,  and  subdivided  into  numerous 
subgenera.     [Lucanida;  Passaijda.] 

J»uovtm»  (Lat.).  In  Boman  History,  the 
name  given  to  a  division  of  the  Boman  populus 
or  patricians.  Livy  (i.  13)  speaks  of  the  origin 
of  this  name  as  unknown,  but  describes  the 
Luceres  with  the  Bamnenses  and  Titienses  as 
centuries  of  knights.  [Equitbs.]  Elsewhere 
(x.  6)  he  speaks  of  them  as  being  the  three 
ancient  tribes.  (Sir  G-.  C.  Lewis  On  the  Ore' 
dibUitif  of  Early  Roman  History ^  ch.  xi.  sec.  i.) 
^noeni.  The  Medicago  saHtfOf  a  well- 
known  plant  of  the  natural  family  Leyuminosa, 
There  are  many  species  of  Medicago,  but  of 
these  the  artificial  grass,  called  Lucem,  is  most 
deserving  of  notice.  This  plant  was  in  high  es- 
timation among  the  ancients ;  and  its  nutritious 
qualities,  easy  cultivation,  rapid  growth,  and 
luxuriant  properties,  have  placed  it  in  the  first 
rank  of  vegetable  food  for  cattle,  even  in  the 
present  times.  '  Lucem,'  says  an  old  writer, '  is 
commended  for  an  excellent  fodder.  .  .  .  There 
is  not  any  pulse  or  other  feeding  which  is  more 
agreeable  or  more  precious  for  feeding  beasts 
than  lucerne :  so  that  it  may  seem  to  spring  out 
of  the  earth.  .  .  as  a  more  especial  favour  fh>m 
Godf  not  only  for  nourishing  and  &ttening  herds 
«f  cattle^  but  also  to  serve  as  aphysic  for  beasts 
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that  are  sick.'  ( Country  Farm,  3rd  edit.  fol.  16 16, 
p.  364.)  Those  who  wish  to  see  the  properties 
of  this  plant  fully  developed,  and  its  histoty 
traced  from  its  discovery  during  the  Persian 
expedition  under  Darius  to  its  subseauent  in- 
troduction successively  into  Greece,  Italy,  Spain, 
France,  and  Germany,  down  to  its  arrival  in 
England,  will  find  ample  details  in  the  learned 
Essays  on  Husbandry  by  the  Bev.  Walter  Harte 
(London  1770).  The  origin  of  the  term  lucem 
is  involved  in  obscurity,  Some  authors  have 
derived  it,  naturally  enough,  from  the  canton 
in  Switzerland  of  that  name;  but  firom  the 
account  given  by  Mr.  Harte  of  the  history  of 
this  plant,  it  does  not  appear  either  that 
Switzerland  was  particularly  fiimous  for  pro- 
ducing it,  or  that  the  northern  or  western 
nations  of  Europe  received  it  thence.  It  is 
cultivated  succenfully  in  the  lowland  part  of 
Essex,  where  a  deep  calcareous  loam  and  a 
fiivourable  climate  combine  to  make  it  a  most 
productive  forage  crop. 

Iiuoenutfla  (Lat.  lucema,  a  lamp^  A 
genus  of  fieshy  polypi  (Polypi  camosi)  in  the 
system  of  Cuvier,  characterised  by  a  long  and 
slender  pedicle  supporting  a  radiated  disc, 
which  sends  off  numerous  tentacula  united 
in  bundles.  Cuvier  regarded  the  Lueemaria 
as  being  neari,y  allied  to  the  Actinia  or  sea- 
anemones ;  but  their  substance  is  softer.  They 
emit  phosphorescent  light. 

Zineifer  (Lat.  l^ht-beariny).  The  morning 
star.  A  name  given  to  the  planet  Venus, 
when  she  appears  in  the  morning  before 
sunrise.  When  Venus  follows  the  sun,  or 
appears  in  the  evening,  she  was  called  HeS' 
perus,  the  evening  star.  These  names  no 
longer  occur  except  in  the  old  poets. 

ZrtieiliBra«  This  term  was  originally  applied 
to  matches  ticped  with  a  mixture  of  chlorate  of 
potassium  and  sulphide  of  antimony  which  were 
infiamed  by  friction  upon  a  piece  of  emery 
paper.  These  have  been  superseded  by  a  variety 
uf  mixtures  containing  phosphorus.  The  manu- 
facture of  lucifers  now  forms  a  vast  trade, 
which  in  this  country  alone  consumes  upwards 
of  eight  tons  of  phosphorus  and  twenty-six 
tons  of  chlorate  of  potassium  in  tipping  them. 
The  process  of  making  them  is  almost  wholly 
performed  by  machinenr.  It  has  been  found 
that  the  ill  sffects  caused  by  the  employment  of 
common  phosphorus  on  the  health  of  the  work- 
men may  be  prevented  by  using  in  its  stead 
the  red  or  amorphous  phosphorus,  which  with 
manganese  and  glue  is  made  into  a  friction- 
paste  for  covering  the  side  of  the  boxes.  Such 
matches,  as  not  being  affected  by  accidental 
friction,  and  as  being  free  from  poison,  are 
called  safety  matches. 

ZiUOlfeiiaiia.  The  name  of  a  sect  cf 
schismatics,  so  called  from  Lucifer,  bishop 
of  Cagliari,  in  the  fourth  century,  who  refued 
to  hold  any  communion  with  the  clergy  who 
had  conformed  to  the  Arian  doctrines,  and 
whom  a  synod  at  Alexandria^  a.d.  352,  had 
determined  to  readmit  into  the  churdi  on 
condition  of  an  open  acknowledgement  of  tlMif 
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errors.  His  followers  are  little  heard  of  after 
the  time  of  Theodosins  the  Great     [Sceuil] 

Irtiolna.    [Luna.] 

Srttenllite.  A  blaick  limestone  often  polished 
for  ornamental  purposes,  to  which  it  is  said  first 
to  have  been  apphed  by  LucoUus  the  Eoman 
eonsnl,  who  origmallj  carried  it  to  Borne  from 
an  island  in  the  l^e. 

Srttemiui  (its  Peruvian  name!  A  genus  of 
Sapotacea  found  in  the  West  Inoies  and  South 
America,  and  comprising  numerous  shrubs  or 
tall  trees,  one  of  which,  L.  mammo$um,  called 
the  Marmalade-tree,  is  cultiyated  for  the  sake 
of  its  fruit,  which  contains  a  thick  agreeably 
flaTOured  pulp  bearing  some  resemblance  in 
appearance  and  taste  to  quince  marmalade. 

Srtidlow  Vormatlon.  The  upper  member  of 
the  typical  Silurian  series  in  England.  It  is  well 
dereloped  nearthe  town  of  Ludlow,  and  is  there 
xeoognised  hj  distinct  groups  of  or|;anic  remains. 

It  is  subdiyided  into  three  principal  members, 
(1)  Upper  Ludlow  sands  and  shales,  (2)Ayme8- 
tiy  limestone,  and  (3)  lower  Ludlow  shales,  with 
concretions  of  limestone.  The  whole  series  is 
rich  in  organic  remains,  many  of  them  charac- 
teristic and  easily  recognised.  Certain  groups 
of  trUobites  are  especially  developed  in  these 
uppermost  Silurian  rocks,  but  they  are  all  won- 
derfully rich  in  fossils.  The  total  thickness  of 
the  Ludlow  formation  in  England  and  Wales  is 
estimated  at  not  less  than  2,000  feet 

The  Ludlow  formations  are  well  represented 
in  Bohemia,  together  with  the  other  principal 
divisions  of  the  Silurian  series.  They  extend 
also  to  Scandinavia  and  Bussia,  but  generally 
imder  a  very  different  appearance,  being  identi- 
fied only  by  the  groups  of  fossils. 

Iiues  (Lat).  As  a  Medical  term,  poison  or 
pestilence ;  a  plague. 

Iiuff.  The  foremost  or  weather  edge,  or  leech 
of  a  fore-and-aft  sail.  To  luff,  to  bring  the 
8hip*s  head  nearer  the  wind. 

goffer  Boardlnr  or  XKinvre  Boardlny. 
In  Architecture,  boards  placed  in  an  aperture 
above  each  other  at  regular  intervals,  and  in- 
clined to  the  horizon  at  an  angle  of  46°,  so  as 
to  admit  air  to  the  interior  without  allowing 
the  rain  to  penetrate. 

ZiUf  .sail.  A  four-sided  sail  bent  to  a  yard, 
which  is  slung  nearly  horizontally,  about  one- 
third  of  its  length  from  the  windward  end. 

ZiUffrer.  A  small  vessel  carrying  two  or 
three  masts,  with  a  lug-sail  on  each ;  it  is 
capable  of  beating  very  dosely  up  to  the  wind. 

ImmaolieUa.  Shell  marble;  the  frag- 
ments having  a  pearly  lustre,  it  is  sometimes 
termed  ^re  marble,  4he  finest  specimens  are 
from  the  lead  mines  of  Bleiberg,  in  Carinthia. 

Iiumbaffo.    Eheumatism. 

Zimnbar  Absoess  (Lat  lumbus,  the  flank). 
An  abscess  of  the  loins  formed  upon  the  psoas 
muscle ;  it  is  frequently  mistaken  for  nephritic 
or  rheumatic  disease,  and,  when  it  forms  a 
■welling  in  the  groin,  for  hernia. 

XAunber.    In  a  trading  yessel,  the  name 

SpUed  to  small  spars,  &c.,  as  handspikes,  an- 
or  stocks,  ga£B9^  && 
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Iimnbrloal  XiisoIob  ^Lat  lumbrieui^ 
an  earthworm).  Small  muscles  of  the  hand 
which  assist  in  bending  the  fingers. 

Iiimibiioiis  (Lat.).  A  Linnean  genus  of 
Vermes,  now  the  type  of  a  fiimily  (Lurtwrieina), 
yrinch.  ranks  as  the  first  of  the  Setifferous 
Abranehian  Anellidans  in  the  system  of  Cuvier. 
All  the  species  of  this  family — the  earth- 
wormSf  as  they  are  commonly  called — are  cha- 
racterised by  a  long  cylindrical  body,  divided 
by  rugae  into  a  great  number  of  rings,  and  by 
an  edentate  mouth.  The  common  earthworm 
(Lumbrieus  terrestris,  Linn.)  attains  nearly  a 
foot  in  length,  and  is  composed  of  upwards  of 
one  hundred  and  twenty  rings.  This  species  is 
extremely  abundant :  they  traverse  the  soil  in 
every  direction,  swallowing  quantities  of  earth, 
together  with  portions  of  roots  and  ligneous 
fibres,  and  other  ozganised  substances,  which 
they  assimilate  for  their  own  nutriment  Their 
castings  constitute  a  rich  soiL 

In  gardens  and  cultivated  fi;round  earthworms 
are  rather  beneficial  than  otnerwise,  by  render- 
ing the  soil  permeable  to  water,  and  mixing  its 
constituents.  It  is  only  when  they  occur  in 
lawns  and  gravel-walks  that  they  become 
troublesome,  and  then  only  because  their  casts 
disfigure  the  surfiice.  In  such  situations  they 
may  be  removed  or  destroyed  by  the  use  of 
dear  lime-water,  made  with  quick-lime. 

Ziuna.  In  Latin  Mythology,  the  moon, 
worshipped  along  with  Sol,  the  sun.  She  had 
a  temple  at  Bome,  on  the  Aventine.  The  name 
is  a  later  form  of  Lue-na,  and  recurs  in  that  of 
Ludna,  the  goddess  who  presided  over  child- 
birth, from  the  same  root  with  lux,  luoeo,  and 
Qreek  Xcuir^i,  white. 

Iitina  Cornea.  Fused  chloride  of  silver; 
so  called  from  its  horn-like  appearance,  luna 
being  the  term  by  which  the  old  chemists  de- 
signated silver. 

Ziiuiaej'.  In  Law,  strictly,  the  condition 
of  an  insane  person  who  has  lucid  intervals, 
which  in  former  times  were  supposed  to  depend 
on  the  phases  of  the  moon ;  whence  Fuch  per- 
sons were  styled  lunatici.  But,  for  convenience, 
the  term  is  commonly  used  us  embracing  the 
condition  of  all  those  who  arc  under  certain 
legal  disabilities  on  account  of  mental  defi- 
dency,  such  as  idiots,  fisLtuous  persons,  &c ;  all, 
in  short,  who  are  of  unsound  mind.  The  diief 
of  these  disabilities  are :  incnpadty  to  make 
contracts,  either  personal  or  affecting  the  estate; 
to  sue  or  defend  in  courts  of  justice ;  to  perform 
offices  and  duties ;  to  make  devises  or  bequests. 
By  an  andent  le^al  maxim,  the  sovereign  has 
the  custody  of  lunatics.  This  is  in  practice 
delegated  to  the  keeper  of  the  great  seal,  by 
virtue  of  the  sign  manual.  His  powers  are  now 
regulated  by  the  Lxmacy  Act^  I6  &  17  Vict  c.  70, 
and  several  amending  statutes.  Applications 
for  a  commission  of  lunacy  are  consequently 
directed  to  him.  When  ho  determines  that 
such  a  commission  is  proper,  it  issues  to  cer- 
tain commissioners,  now  styled  masters,  ap- 
pointed by  the  same  authority.  But  the  Lord 
Chancellor  has  of  late  delegated  this  functioD 
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to  the  LordB  Justices.  [Chaitcbixob.]  By  a 
feeent  enactment  (25  &  26  Vict,  c  86),  the 
enqmiy  by  a  jniy  into  the  state  of  mind  of  the 

rty,  formerly  tried  before  one  of  the  masters 
lunacy,  is  now  tried  in  one  of  the  superior 
ooozts  of  law  at  Westminster.  If  the  lunatic 
Tseover,  the  inquisition  may  be  superseded.  On 
the  return  of  the  inquisition,  the  custody  of 
the  lunatic*8  person  and  estate  devolves  on 
the  crown;  and  the  chancellor,  on  petition, ap- 
points committees  to  have  the  custody  of  either 
or  both.  These  may  be  any  whom  the  chan- 
cellor thinks  fit,  although  next  of  kin  arc 
tndinarilj  preferred.  Lunatics  are  maintained 
by  an  allowance  out  of  their  own  estate; 
when  they  have  none,  by  statute,  in  public, 
asylums.  The  custody  of  lunatics  by  private 
individuals  is  under  the  control  of  stat.  8  &  9, 
Vict.  c.  100  and  subsequent  amending  Acts,  by^ 
which  the  powers  vested  in  the  Commissioners 
in  Lunacy  are  placed  on  an  entirely  new  footing, 
snd  efforts  have  been  made  to  improve  the 
management  and  condition  of  lunatics,  which 
promise  to  be  followed  by  the  best  results. 
Persons  of  unsound  mind  who  are  paupers,  and 
those  who  have  been  tried  for  offences  and  found 
insane,  and  also  lunatic  convicts,  are  usually 
confined  in  coimtv  lunatic  asylums,  wherever 
these  are  established.  As  to  the  statistics  of 
lunatic  hospitals  or  asvlums,  see  Degerando, 
De  la  Bienfaisance  PuUiquef  vol.  iv.  part  iii. 
book  iii. 

The  incapacity  of  a  person  of  unsound  mind 
to  commit  a  crime  depends,  it  is  said,  upon  his 
ixrecponsibility,  moral  and  legal.  The  general 
mode  of  directing  a  Jury  has  been  that  they 
should  acquit  the  prisoner,  if  satisfied  that  he 
had  not  a  sufficient  degree  of  reason  to  know  that 
he  was  doing  an  act  that  was  wrong,  a  test 
definitely  laid  down  by  the  judges  in  Mac- 
naughten's  cause  in  the  year  1843,  and  al- 
ways since  adopted.  On  acquittal  taking 
place  on  evidence  of  limacy,  the  jury  are 
now  required,  by  39  &  40  Geo.  III.  c  94, 
to  find  specially  whether  the  person  was  in- 
sane at  the  time  of  committing  the  offence; 
and  on  that  finding  he  is  taken  into  public 
custody.  The  law  of  lunacy  in  Scotland  is 
regulated  by  the  recent  Act,  20  &  21  Vict. 

c.  71. 
Ziunar  Bone*    One  of  the  bones  of  the 

wrist. 

Zinnar  Canstle.    Fused  nitrate  of  silver. 

Zitinar  Cycle.  The  period  of  time  after 
which  the  new  moons  return  on  the  same  days 
of  the  year.     [Ctclb.] 

Xrtinar  Blstance.  In  Navigation,  the 
distance  of  the  moon  from  the  sun,  or  from  a 
fixed  star  or  planet ;  by  means  of  which  the 
longitude  of  a  ship  is  found. 

Zmnar  Method.  In  Astronomy  and  Navi- 
gation, the  method  of  determining  the  longi- 
tude of  a  place  or  ship  firom  the  observation 
of  Ittnar  distances.  Tms  problem,  which  is  of 
the  highest  importance,  on  account  of  its  being 
the  handiest  astronomical  method  of  finding 
tbe  longitude  at  sea,  resolves  itself  into  two! 
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parts.  The  first  is  to  ascertain  the  distance  of  the 
moon's  centre  from  one  of  the  principal  planets 
or  fixed  stars,  or  the  sun,  at  a  given  moment; 
and  the  second,  to  find  the  Greenwich  mean 
time  to  which,  according  to  the  tables,  that 
distance  corresponds.  The  general  method  oif 
procedure  may  be  explained  as  follows :  Six  of 
eight  observations  of  the  star's  distance  from  tbe 
nearest  point  of  the  moon's  limb  are  taken  with 
a  sextant  as  quickly  in  succession  as  possible, 
and  the  corresponding  time  at  each  observation 
noted :  the  mean  of  the  observed  distances,  at 
the  mean  time,  gives  a  single  distance  corre- 
sponding to  a  known  instant  of  time.  The  true 
mean  time  is  here  supposed  to  be  given  by  the 
chronometer,  the  rate  and  error  of  which  axe 
determined  by  observations  of  altitude.  Con- 
temporaneously with  the  observations  of  dis- 
tance, two  assistants  are  sometimes  employed 
in  taking  the  altitudes  both  of  the  moon  and 
star,  for  the  purpose  of  applying  the  proper  cor- 
rections for  refraction,  &c  The  remainder  ol 
the  operation  consists  in  making  the  requisite 
calcuiutious.  In  the  first  place,  the  moon's 
semidiameter  is  added  to  the  observed  distance, 
whereby  the  true  apparent  distance  is  found. 
In  the  next  place,  the  corrections  are  applied 
for  refraction  and  pairallax,  and  the  apparent 
distance  reduced  to  tbe  centre  of  the  earth. 
This  part  of  the  operation  is  technically  called 
clearing  the  distance.  The  computer  then  tuns 
to  the  Nautical  Almanac,  in  which  the  distances 
of  the  moon  from  the  sun  and  some  of  the 
principal  stars  and  planets  are  given  for  every 
three  hours.  Having  found  in  the  almanac  the 
distances  next  less  and  greater  than  the  true 
distance  deduced  from  the  observations,  their 
difference  gives  the  change  of  distance  in  three 
hours;  whence,  by  interpolation,  the  Greenwidi 
time  is  obtained  at  which  the  distance  was 
exactly  the  same,  and  consequently  the  Green- 
wich time  corresponding  to  the  apparent  time 
at  the  instant  of  the  observation. 

This  method  of  findins;  tiie  longitude  at  sea 
was  first  proposed  by  John  Werner  of  Nurem" 
berg  so  early  as  1614,  and  recommended  by 
leveral  other  astronomers  who  lived  during  the 
same  century;  but  the  theory  of  the  nmar 
motions  was  then,  and  for  a  long  time  after, 
too  imperfect  to  allow  of  its  practical  appli- 
cation ;  and  before  the  invention  of  Hadley's 
quadnmt,  there  was  no  instrument  by  whidi 
the  distances  could  be  measured  with  the  re- 
quisite precision.  The  advancement  of  astro- 
nomy, and  the  perfection  of  instruments  of 
observation,  have  obviated  all  difficulties ;  and 
the  method  of  lunar  distances  is  now  mainly 
relied  on  by  the  mariners  of  all  countries. 

Zmnar  llIODtli.  The  time  in  which  the 
moon  completes  a  revolution  about  the  earth, 
and  returns  to  the  same  position  relatively  to 
some  celestial  body,  or  point  in  space,  With 
which  her  motion  is  compared.  But  the  moon's 
period  may  be  determined  in  relation  to  several 
olgects — ^as  the  sun,  the  equinoctial  pointy  a 
fixed  star,  the  perigee  or  nodes  of  her  orbit; 
and  accordingly  there  are  as  many  different  Ituuup 


LUNAK  YEAK 
Konths  as  thcTe  *n  wnuned  poiota  of  con-  i 

paiuon,   proHded  thew  poinli  bavs  difieienl 
motions  in  tbs  heaveiu. 

1.  The  prop«r  'imiir  mmih  ia  the  uma  u 
ths  lunation  or  tynodic  m-''  — ■"  '-  ""-  ""'— ■ 
which  alapua  between  In 
full  moona,  or  in  which  th( 


tha    FeTolatioii  with  reapect  tn  the  moTablt- 


4.  TbeoMomattitMnwaiiia  thfttime  in  which 
the  mooD  retnma  to  the  nme  point  (for  example, 
the  perige*  or  ^ogea)  of  bet  moralila  eUiptic 

6.  Th*  nedieal  monlk  ia  the  time  in  which 
the  moon  accompliahea  a  rerolntion  with  reapect 
to  ha  Dodea,  the  line  of  which  ia  olao  maTkble. 

Tht  exact  mean  lengtha  of  these  difikent 
Innai  monlhi  an  u  Gillow : 


LUPINUS 
(Qer.  luDM).  Tha  Tiaeanbgr  which 
reapiration  ia  c&rried  on.  In  the  human  aubject 
the  right  laag  ia  divided  into  three  lobea,  the 
left  into  two.  Thflf  ar^  aa  it  were,  napendad 
in  tha  cheat  by  the  iraekea,  and  aeparatsd  by  the 
mediattinurn;  thej  are  also  attached  to  the  baut 
by  the  polmomuy  Teaeels.  The^  ara  DOoiiahed 
by  the  broiichial  aitery,  which  ia  a  branch  of 
the  aorta;  and  the  polmanary  artetr  eorriei 
the  Tenooa  blood  throngh  them  from  the  heart, 
to  anbject  it  to  tha  actioo  of  the  air  ia  their 
I  cellular  atmctnre :  the  blood  when  arterialiaed 
,  retnma  to  the  heart  by  the  pnlmooary  veina, 
the  four  tmnka  of  which  enter  the  left  aniicle. 
The  bronchial  Teina  terminate  in  the  Tena 
aiygos.  The  nerreaof  the  InngB  are  from  the 
eighth  pair  and  great  intercoet^. 

ZnnfwoMi  Id  Botany,  the  common  name 
for  Slieta  palmonaeta,  a  lichen  which  growa 
eztenaively  on  the  tiuoka  of  treeo,  and  in  occa- 
aionally  uaed  in  medieiae.  In  Siberia  it  ia  aaid 
to  be  employed  aa  a  aubatitnta  for  hopo.  The 
aame  name  ia  also  applied  to  the  geooa  Plilauy- 


Snodic  month 
Tropical  month 
Sidereal  month 


.  29  12  U  2-84 
.37  T  43  4'Tl 
.27  T  43  11-64 
,  27  13  18  37-40 
fiodical  manth  .  .  27  S  6  36'60 
^•■e  mtan  motions  ace  not  aniform,  bat  are 
■nbiect  to  periodio  and  secular  variations. 
piora.] 

Knnar  T«mr.  The  period  of  tweire  aynodic 
InDar  months,  contaitutip  oontequantly  354 
days ;  the  Innar  months  in  the  calendar  beios 
alCemately  39  and  30  days.  The  exact  period 
«f  12lQnar  months  ia  364  days  S  hoora  48  min. 
34  aee. ;  so  that  tha  lonar  year  of  the  calendar 
(ejnirea  to  be  at^oat^d  by  intercalation  erery 
third  year.    [Calhtdul] 

Innktte  (lat  lanaticna,  &om  Inna;   Or.  | 
reXqruuJt,  from  at\iirti,  the  moon,  which  waa 
A  to  legnlata  their  perioda  of  inaanity). 

The  period  of  a  ayoodic  rero- 

-  the  time  from  one  Dew 

n  which  time  tha  moon 
pawM  throogh  all  her  phaaea. 

Zna«  (Lat.  luna,  the  meen).  This  word 
formerly  indicated  tha  cnHcent-allaped  plane 
Ignre,  bonndad  by  two  circular  ana.  Hippo- 
dstea  of  Chios  aecompliahed  the  qoodrature 
of  snch  a  figure.  The  term  Ivnt,  howaver,  ia 
now  Dsed  to  denote  that  portion  of  the  sur&ce 
of  a  sphere  which  ia  encloaed  between  two 
great  circlea. 

Knn«tM(Fr.).  In  Architecture,  an  aperture 
for  tha  adioiaaiaa  of  lif!;bt  in  a  concave  ceiling. 

Lujiai'ia.  In  Fortification,  a  detached  work 
conaiating  of  two  fkcaa  and  two  flanka.  It  ia 
Mpedally  apidieabls  to  tbadafenceof  aforb«sa 
-when  its  face*  can  be  directed  ao  that  ita  glada 
4an  receive  Bank  defmee  from  the  Ibrttvaa,  or 
other  detached  works  within  moderate  range. 
It  is  in  general  the  beat  form  of  detached  work. 
fFoxnncATioii.] 


{laL  luaa,  the  vumn,  and  aol,  tXe 
tun).  Combining  the  motiona  of  the  eon  and 
moon.  A  laniaoUr  period  is  that  after  which 
the  eclipses  again  return  in  the  aame  order. 
[Cicut.j  The  Dionysian  period  of  532  year^ 
formed  by  multiplying  together  the  aolar  and 
luQBC  CTclea  of  28  and  IB  years,  has  aometimea 
been  called  the  lunieolar  year. 

liaaaUm.  A  variety  of  Fhoaphocaldte  or 
hydrated  phoaphate  of  copper,  occurring  ia 
rHdiatine  fibroua  masaes  of  a  beaatiftal  emoald. 
green  colour. 

Knp«r«mUk.  A  liomon  festival  in  hononr  of 
LnpercDB,  an  agiicultural  god,  who  waa  invoked 
far  the  fertility  of  the  land  and  as  a  protector 
agiiinst  wolves.  LIvy  held  it  to  be  the  same 
with  on  Arcadian  festival  of  the  sod  Pan,  and 
ID  have  bean  introduced  at  Itome  by  Homnlos. 
(Lewis's  Oitdibilily  of  Early  BoTnan  Hietory 
oh,  Tiii.  sect,  ir.)  The  festival  recurred  yaariy 
in  February,  and  was  of  a  peculiarly  rode 
character.  Tha  prieeta  tan  naked,  and  with 
thonga  of  gaa|p«]di>  tonchnd  the  crowd,  ukd 
etpeoolly  women,  a  practice  arising  originally 
from  the  hatnt  of  touching  the  flocka  to  insure 
their  increase. 

Snpar«L  The  Boman  priesta  of  Lu^rrau. 
There  were  three  companies  of  them ;  via.  the 
Fabiani,  Qnintiliani.  and  Julti^the  last  of 
whom  were  founded  in  honour  of  Jnliua  Ckmt. 
[Ldfsbcilu.] 

Xrapla  (Or.  \irw4ti,  I  moUet).  An  encysted 
tumour. 

XnytalU.  A  bitter  substance,  extracted 
ftam  the  lesvea  of  the  white  lupin. 

Xnplana  (Lat.).  A  very  ornamental  genua 
td  papilumaceons  Leguminota,  at  which  many 
beanlifol  speciea,  annual  or  perennud,  are 
mat  with  in  gardena.  One  speciea,  L.  aibue, 
which  haa  been  long  cultivated,  ia  extensively 
sown  in  the  aonth  of  Europe,  for  forage,  fu 
plonking  in  to  enrich  the  land,  and  for  tha 
aeed^   which  form  a  great  aiticle  of  food  in 


LUPULm 

8ome  dietrictfl,  their  bitterness  being  remoTed 
by  boiling. 

Srtipiiliiia  The  active  principle  of  the  hop. 
[Hops.] 

iMpnm  (Lat.l     The  Wolf.     One   of  the 
southern  constellations,  situated  on  the  south 
•  of  Scorpio. 

Lupus.  In  Pathology,  a  disease  which  eats 
away  the  parts  attacked  by  it  with  great 
rapidity. 

Xrtirelier.  A  yariety  of  dog,  of  mongrel 
descent,  probably  allied  ooth  to  tiie  shepherd's 
dof;  and  to  the  greyhound.  It  is  usually  em- 
ployed by  poachers. 

Knseliiia.    [NioHTnroiLLi.] 

XAUlad.  The  name  given  to  the  great  epic 
poem  of  Portugal,  written  by  Camoens,  and 
published  in  1571.  The  subject  of  this  poem 
IS  the  establishment  ef  the  Portuguese  empire 
in  India.  Among  all  the  heroic  poets,  says 
Schlegel,  either  of  ancient  or  modem  times,  there 
has  never,  since  the  Homeric  age,  been  any  one 
so  loved  or  honoured  by  his  countrymen  as  Ca- 
moens. It  seems  as  if  the  national  feelings  of 
the  Portuguese  had  centred  and  reposed  them- 
selves in  the  person  of  this  poet,  whom  they 
consider  as  worthy  to  supply  the  place  of  a 
whole  host  of  poets,  and  as  oeing  in  himself  a 
complete  literature  to  his  country.  Few  modem 
poems  have  been  so  firequently  translated  as 
the  Limad.  "Mr.  Adamson  (Metnoirs  of  the  Life 
and  Writinge  of  Camoens)  notices  one  Hebrew 
translation  of  it^  five  Latin,  six  Spanish,  four 
Italian,  three  French,  four  Ckrman,  and  two 
English.  Of  the  two  Engttsh  versions,  one  is 
that  of  Sir  B.  Fanshawe,  written  during  Crom- 
well's usurpation,  and  distinguished  for  its 
fidelity  to  the  original;  the  other  is  that  of 
Hickle,  who,  unlike  the  former,  took  great 
liberties  with  the  original,  but  whose  additions 
and  alterations  have  met  with  great  appro- 
bation from  all  critics—  except^  as  indeed  was 
to  be  expected,  from  the  Portuguese  themselves. 
(Quarterly  Review^  voL  xxvii.) 

&iistratioB  (Lat.  lustratio).  A  purification 
by  washing  or  sprinkling  with  water.  Among 
the  Greeks  it  followed  the  commission  of  some 
crime,  which  it  was  to  expiate.  T^th  the 
Bomans  it  was  simply  an  act  to  win  the  £eivour 
of  the  gods ;  as  on  fields  after  the  crops  were 
sown,  and  on  armies  before  beginning  a  cam- 
paign. A  general  lustration  of  the  Roman 
people,  called  also  lustrum  (from  luo,  the 
Greek  Xo6»,  I  wash)  was  held  by  the  censors, 
at  the  end  of  every  period  of  five  years,  when 
a  sacrifice  was  offered  up^  called  Suovetaurilia 
(Le.  the  offering  of  a  pig,  sheep,  and  ox). 
Hence  the  wora  lustrum^  as  signifying  the 
time  between  two  such  lustra  or  days  of  puri- 
fication, came  to  be  used  for  the  exact  space  of 
five  years. 

ftllStnun.      [LUSTBATION.] 

&aaaa  iratime  (Lat  a  sport  of  nature), 
A  term  applied  to  anything  unnatural  in  the 
physical  world. 

Srtite  (ItaL  liuto,  derived  by  Mr.  Wedgwood 
from  the  Arabic  el  ud),    A  muncal  stringed 
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instrument  of  the  ^tar  species,  and  played  in  a 
similar  way ;  but  in  form  more  resembung  the 
section  of  a  pear,  with  a  back  in  ribs,  like  those 
of  a  melon. 

iMte  Composttloii  (from  Lat  lutum,  nunst 
earth),  A  mixture  applied  to  the  bungs  ol 
powder-cases  to  keep  them  air-tight.  It  con- 
sists of  fourteen  parts  of  tallow,  and  six  of 
beeswax,  melted  together.  When  cold,  it  be- 
comes hard,  and  must  be  beaten  till  soft  before 
use. 

Clay  forms  the  basis  of  many  lutes;  and 
among  other  substances  employed  in  lutes  may 
be  mentioned  borax,  moistened  bladder,  linseed 
meal,  and  caoutchouc 

Siiitaollne  and  &iiteolelne«  Peculiar 
colouring  principles,  obtained  from  weld, 

Elites  (Lat.  lutum,  moist  earth).  Under 
this  term,  a  variety  of  compounds  are  used 
for  securing  the  junctures  of  vessels,  or  pro- 
tecting them  from  the  action  of  heat.  I^ps 
of  wetted  bladder;  linseed  meal  made  into 
a  paste  with  gum-water;  white  of  e^  and 
qmcklime;  elazier^s  putty,  which  consists  of 
chalk  and  linseed  oil;  and  fat  lute^  com- 
posed of  nipeday  and  dxying-oil,  are  usefrd 
for  retaining  vapours;  but  to  withstand  the 
action  of  a  high  temperature  earthy  compounds 
are  required.  Loam,  or  a  mixture  of  day  and 
sand  well  beaten  into  a  paste  and  then  thinned 
with  water,  and  applied  by  a  brush  in  succes- 
sive layers  to  retorts,  tubes,  &c.,  enables  theuk 
to  bear  a  high  temperature ;  if  a  thick  coating 
is  required,  care  should  be  taken  that  the 
cracks  are  filled  up  as  the  lute  dries ;  a  little 
tow  mixed  with  it  renders  it  more  permanent. 
If  the  lute  is  intended  to  vitrify,  as,  for  in- 
stance, to  prevent  the  porosity  of  eartiienware 
at  hiffh  temperatures,  a  portion  of  borax,  or 
of  red  lead,  may  be  mixed  with  it 

&atlieraiis.  The  denomination  of  Chris- 
tians whose  religious  system  had  its  origin  io 
the  preaching  of  Luther.  This  system  in  some 
respects  approaches  nearer  to  Bomanism  than 
that  of  any  other  of  the  reformed  churches. 
The  notions  of  Luther  upon  the  nature  of  the 
Eucharist  are  known  under  the  name  of  consulh' 
stantiation^  or  the  coexistence  of  the  body  and 
bread,  the  blood  and  the  wine,  at  the  same  time. 
It  encourages  also  the  private  confession  of 
sins,  makes  use  of  wafers  in  the  administration 
of  the  Lord's  Supper,  and  allows  of  images  in 
churches.  It  insists,  however,  veiy  strongly 
u^n  Luther^s  cardinal  doctrine,  the  justifica- 
tion of  man  by  &ith,  and  not  by  any  merit  in* 
human  actions.  With  respect  to  the  divine 
decrees,  it  holds  that  God  foreknows  the  dis- 
positions of  men,  whether  they  will  be  goodi 
or  bad,  and  predetennines  their  salvation  or 
rejection  accordingly;  differinff  therein  from 
the  tenet  of  the  Calvinists,  wiiich  represents 
the  Supreme  Being  as  makinff  His  decrees 
by  His  own  mere  wilL  The  dogmas  of  the 
Lutheran  church  are  careftilly  set  forth  in 
various  symbolic  books:  the  Confession  of 
Augsburg,  the  Artides  of  Smalcaldf  the  Shorter 
and  Larger  Catechisms  of  Luther,  and  the 
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Form  of  Concord,  The  principle,  however,  |  lycanthropy  as  a  species  of  madness,  and  de- 
of  this  chiirch,  which  considers  Christians  as  scribes  its  symptoms  and  the  cure.  Thia 
aocoontable  to  GK)d  alone  for  their  religions  |  species  of  insanity  seems  to  have  gradnally 
opinions,  allows  its  teachers,  at  the  present  died  away  along  with  the  superstition  whi(£ 
day,  an  onbonnded  lii>erty  of  dissenting  from  gave  it  birth.  (Lecky,  History  of  Bationalism, 
these  decisions.    The  Lutheran  church  pre>  '  ch.  i.) 

dominates  in  the  north  of  Germany,  in .  &yoaoii  (Gr.  AvKdup).  In  Greek  Mytho- 
Pmssia,  Norway,  Denmark,  and  Sweden:  logy,  a  sod  of  Pelasgus,  who  is  said  to  have 
there  are  congregations  also  of  the  same  de« !  first  civilised  Arcadia,  and  to  have  built  the 
nomination  in  England,  Holland,  Eussia,  and '  town  of  Lycosnra.  The  number  of  his  sons 
America.  In  the  Prussian  dominions  it  has  i  is  given  as  twenty-two  or  fifty ;  their  impiety 
been  remodelled  in  modem  times,  and  is  called '  led  Zeus  to  visit  them  in  the  guise  of  an  old 
thA  Evangelical  Church.     [Cheistiamitt.]         I  man,  and  when  they  placed  before  him  a  meal 

Siiitra  (Lat.  an  otter).  A  genns  dismem- 1  of  human  flesh,  they  were  by  him,  according  to 
bered  by  Storr  from  the  Linnean  Mttstela^  and  '  Pausanias,  changed  into  wolves ;  but  Apmlo- 
now  raised  to  the  rank  of  a  family  (LiUrida).    I  dorus  (^iiL  8.  1)  merely  says  that  thev  with 

&iucatioii  (Lat  luxare,  to  piU  out  of  joint), .  their  nther  were  killed  by  a  thunderbolt. 
A  dislocation  of  a  bone.  '  This  legend  is  simply  an  attempt  to  account 

Zmx.  The  name  of  a  bone  in  the  human  |  for  a  name  the  true  meaning  of  which  had  been 
body,  celebrated  in  Babbinical  writings,  and ;  forgotten.  Thus  the  name  of  Areas,  the  eponym 
supposed  to  be  indestructible ;  according  to  j  of  Arcadia,  belongs  to  the  same  root  with 
some,  it  was  a  vertebra ;  according  to  others,    Arctos,  Arcturus,  a  constellation,  of  whic^  the 


it  was  the  sesamoid  bone  of  the  great  toe,  or 
one  of  the  triangular  bones  near  the  lambdoidal 
suture  of  the  cranium.  It  is  also  regarded  as 
the  08  sacrum  or  penultimate  segment  of  the 
skeleton  of  man. 


Sanscrit  name  Hishi,  wise-men^  was  a  corruption 
of  Hiksha,  a  shiner.  Callisto,  the  daughter  of 
Areas,  is  likewise  said  to  have  been  turned 
into  a  bear  by  the  wrath  of  Hera.  The 
mistake  arose  by  the  conf^ision  of  the  Greek 


X^oaatbropy  (Gr.  Kvxai'Bpwwla,  from  |  word  \^os,  a  wolf  with  AcMc^r,  Kiixtos,  &c.» 
X^oSf  a  wolf  and  MpmmSf  a  Tnan),  Hero- 1  words  signifying  li^htf  and  akin  to  the 
dotus  relates  that  the  Neurians,  a  Scythian  Latin  lux,  luceo,  lucina,  luna,  &c. 
tribe,  were  supposed  to  be  changed,  for  a  cer-  Xiyoeiiiii  (Fr.  Lyc^e).  In  France,  establish- 
tain  number  of  days  every  year,  into  wolves,  ments  fbr  secondary  instruction,  created  by  the 
and  then  to  resume  their  former  shape ;   and   state,  were  so  termed  at  the  time  of  the  Bevolu* 


a  similar  superstition  is  noticed  by  Virgil  in 
his  Eclogues,  by  Pliny,  Pausanias,  and  other 
writers.  The  same  superstition,  of  the  power 
possessed  by  men  of  converting  themselves 
mto  wolves,  remained  in  more  modem  times ; 


tion  and  down  to  1814,  when  the  name  college 
was  substituted.  Since  1848,  the  name  has  been 
revived.  In  1858  there  were  seventy  lyoeums. 
The  payment  to  be  made  by  the  children  is 
fixed  by  laws  made  in   1853  and  1857i  and 


but  that  which  the  classical  ancients  believed  varies  according  to  the  classes  or  divisions,  of 
to  be  effected  by  the  power  of  herbs,  or  by  j  which  there  are  three :  elementary,  of  grammar, 
innate  powers,  was  by  Christians  considered  superior.  A  pensionnaire  in  a  lyceum  at  Paris 
as  a  species  of  sorcery.  These  human  wolves  |  pays  950, 1,050, 1,150  francs  per  annum  in  these 
were  called  loup-garoux  by  the  French,  were-  \  three  classes  respectively.  There  are  also  demi- 
wolves  by  the  Anglo-Saxons,  wehrwolfe  by  pensionnaires,  and  externes  or  day-boarders, 
the  Germans :  wo^  of  the  same  deriva- 1  &yobiiites«  An  ancient  name  of  marble, 
tion,  showing  that  the  superstition  in  those ,  from  Gr.  Ai^x*'^^  i^  quarries  being  worked  by 
countries  was  of  Teutonic  origin.  They  were :  lamp-lighU 
believed    to  be  extremely  ferocious,  and    to       Ajroiuin  (from  Lycia  in  Asia  Minor,  its 


devour  not  only  beasts,  but  human  beings; 
but  if  they  were  pursued  and  wounded,  the 
spell  was  frequently  dissolved,  and  the  sor- 
oerers  were  fbund  mutilated  in  those  limbs 
in  which  they  had  received  the  wound  in 
their  wolfish  shape.  From  the  prevalence 
of  these  superstitions  in  the  minds  of  an 
ignorant  peasantry  originated  the  hideous 
species  of  madness  termed  lycanthropy,  in 
which  the  patient  believed  hunself  to  be  a 
wol^  and  frequently  imitated  the  actions  and 
howl  of  that  animal.  In  France,  in  the 
sixteenth  century,  numbers  of  these  tmfor- 
tunate  beings  were  executed,  like  witches,  on 
their  own  confession.  Some  of  these  ma- 
niacs declared  that  they  were  actually  wolves, 
but  that  their  hair  grew  inside,  or  between 
the  skin  and  the  fiesh.  Oribasiufl^  who  lived 
in   the   fifth    century  of  our  eia»  mentions 
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native  country).  A  genus  of  SolanacetB,  one 
of  which,  L.  barbarum,  a  scandent  plant 
frequently  seen  on  walls  and  cottages,  is 
often  called  the  Tea-plant,  its  leaves  being 
recommended  as  a  substitute  for  tea. 

X^ooperdon  (Gr.  \6kos,  and  ir^piofuu).  A 
genus  of  Fungi,  to  which  the  name  Puffball  is 
given,  from  their  globular  form,  and  from  the 
&ct  that  when  they  are  ripe  a  blow  causes  the 
spores  to  fly  out  Hke  a  puff  of  smoke.  They 
are  abundant  in  many  places.  L.  JBovista, 
when  young,  if  cut  into  slices  and  fried,  is  one 
of  our  best  cooking  funguses.  The  dry  mass 
of  threads  and  spores  in  the  mature  plant  may 
be  used  as  a  styptic ;  and  the  fumes  are  used 
for  stupefying  bees. 

Xycopersioum  (Gr.  \vKov(pauc6y),  The 
Solanaceous  genus  which  yields  the  Tomato, 
distinguished  from  Solanum,  with  which  it 


LYCOPODIACB^ 

fonnerly  united,  by  the  anthers  being  connected 
with  a  thin  membrane  prolonged  upwards,  and 
by  their  cells  opening  by  a  long  sht  instead  of 
by  two  pores  at  the  top.     The  Tomato  or  Love  : 
Apple,  L,  escidentum^  is  an  annual  plant,  native  : 
of  South  America,  and  long  introduced  into  most ! 
warm  or  temperate  countries,  where  it  is  culti-  ! 
rated  for  the  sake  of  its  wholesome  fruit,  which,  ' 
either  green  or  ripe,  is  eaten  in  various  ways.     | 

Xiyoopodlaoeee  (Lycopodium,  one  of  the 
eenera).  A  natural  order  of  Acrogens,  in- 
habiting aU  parts  of  the  world,  but  abounding 
chiefly  in  hot  humid  situations.  They  are  in- 
termediate, as  it  were,  between  Ferns  and 
Coniftra  on  the  one  hand,  and  Ferns  and 
Mosses  upon  the  other.  Lycopodium  rubrum 
ia  a  violent  cathartic ;  L.  clavatum  and  Selago 
ezdte  Tomitine ;  and  the  powder  contained  in 
the  seed-vcsseiB  of  all  the  species  is  so  highly 
inflammable  as  to  be  employed  occasionally  in 
the  manufacture  of  fireworks.  They  are  pro- 
pagated by  spores  formed  in  two-valved  cases 
axillary  to  the  upper  leaves. 

X^oopodiom*  A  fine  yellow  dust  or  pow- 
der, being  the  seed  of  the  Lycopodium  clavatum, 
or  Club  Moss :  when  thrown  into  the  flame  of 
a  candle,  or  of  spirit  of  wine,  it  boms  with  a 
bright  flash.  It  is  used  for  producing  theatri- 
cal lightning,  and  is  an  excellent  sul^tance  to 
sprinkle  upon  pills  to  prevent  their  adhering. 

X^oosa  (Gr.  x6icos),  A  genus  of  spiders, 
in  whioh  the  eyes  form  a  quadrilateral  group, 
as  long  as  or  longer  than  it  is  wide ;  the  two 
posterior  eyes  not  placed  on  an  elevation.  The 
first  pair  of  legs  is  evidently  longer  than  the 
second,  but  shorter  than  the  fourth,  which  is 
the  shortest  of  aJL  The  internal  extremity  of 
the  jaws  is  obliquely  truncated.  Almost  all 
the  Lycosa  keep  on  the  ground,  where  they  run 
with  great  swiftness.  They  inhabit  holes  in 
the  ground,  which  they  line  with  silk,  and  en- 
large in  proportion  to  their  growth.  Some 
establish  tneir  domicile  in  chinks  and  cavities 
in  walls,  where  they  form  a  silken  tube,  covered 
externally  with  particles  of  earth  or  sand.  In 
these  retreats  they  change  their  tegument ;  and, 
as  it  appears,  aner  closing  the  opening,  pass 
the  winter  in  a  state  of  torpidity.  The  females, 
when  they  go  abroad,  cany  with  them  their 
eggs  enveloped  in  a  cocoon  attached  to  the  ab- 
domen by  tnreads.  On  issuing  from  the  egg, 
the  young  ones  cling  to  the  bo^  of  the  mother, 
and  remain  there  until  they  are  able  to  provide 
for  themselves.  The  Lvcosa  are  extremely 
voracious,  and  courageously  defend  their  dwell- 
ing. The  famous  Tarantula  spider  is  a  species 
of  this  genus. 

Zijdlaii  Stone.  A  silicious  slate  or  flinty 
Jasper  of  a  velvet-black  colour,  used  as  a 
touchstone  for  testing  the  quality  of  gold  and 
silver. 

Xiyencepliala  ^Gr.  \ij«,  /  loose,  and  iyKi^or 
Aof,  hrain).  In  this,  the  lowest  subclass  of  the 
class  Mammalia^  the  name  b  given  from  the 
comparatively  loose  or  disconnected  state  of  the 
cerebral  hemispheres.  The  size  of  these  hemi- 
spheres is  such  that  they  leave  exposed  the  ol- 
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Victory  ganglions,  the  cerebellum,  and  mx^  or 
less  of  the  optic  lobes ;  their  surface  is  gene* 
rally  smooth ;  the  anfractuosities,  when  present^ 
are  few  and  simple. 

&yUic  Panels.  In  Architecture,  the  panels 
in  which  the  fibres  of  the  wood  lie  in  a  horizontal 
direction. 

&3rlnr-to.  A  Nautical  term,  denoting  the 
state  of  a  ship  when  the  sails  are  so  disposed 
as  to  counteract  each  other,  and  thereby  retard 
or  destroy  the  progressive  motion  of  the  vessel. 
The  fore  and  main  staysails  and  mizen  trysail 
serve  very  well  for  this  purpose,  as  they  cause 
but  little  way,  and  have  sufficient  power  to  keep 
the  ship  heeled  over,  and  therefore  steady,  with 
her  decks  turned  from  the  sea.  When  the  sea 
runs  very  high,  the  lower  sails  axe  liable  to  be 
becalmea  by  the  waves,  and  therefore  to  suffer 
the  ship  to  roll  to  windward ;  the  main-topsail 
is  then  used. 

&jinpli  (Lat  lymphs^  water).  The  liquid 
contained  in  the  lymphatics. 

&ynipbatiee  (Lat  lymphaticus).  Absorb- 
ent vessels,  which  cany  lymph  from  all  parts 
of  the  body,  and  terminate  in  the  thoracic  duct. 
&ynoli  Saw.  The  irregular  and  revenge- 
ful species  of  justice  administered  by  the  popu- 
lace in  some  parts  of  the  United  States  is  said 
to  have  been  so  called  from  a  Virginian  farmer 
of  the  name  of  Lynch,  who  took  the  law  into 
his  hands  on  some  occasion,  by  chasing  a  thief, 
tying  him  to  a  tree,  and  flogging  him  with  his 
own  hands. 

&3mx  (Gr.  Kvyi)'  -A.  name  given  to  the  dif- 
ferent species  of  a  group  of  the  Cats  {Felida\ 
distinguished  by  short  tails,  and  generally 
tufted  ears.  The  lynxes  have  been  long  famed 
for  their  sharp  sight. 

Ltnx.  a  constellation  of  the  northern  hemi- 
sphere, formed  by  Hevelius. 

TLynK  Bapplilre  or  Anolui  Sapplilre.  A 
name  given  by  jewellers  to  dark  greyish  or 
greenish-blue  varieties  of  Sapphire  and  lolite. 

&jTa  (Lat.).  A  portion  of  the  brain,  the 
under  surface  of  the  back  of  the  corpus  callosum, 
the  medullary  flbres  of  which  are  so  arranged 
as  to  give  it  somewhat  of  the  appearance  of  a 
lyre. 

Ltba.  The  Lyre:  one  of  the  forty-eight 
constellations  of  Ptolemy.  It  is  situated  in 
the  northern  hemisphere. 

iMjre  (Gr.  X^po,  Lat.  lyra^.  A  musical  in- 
strument, of  the  greatest  antiquity,  among  the 
Egyptians  and  Greeks.  The  Greeks  attribute 
the  invention  to  Hermes  [which  seel.  It  i» 
generally  considered  that  the  original  Egyptian 
lyre  was  only  of  three  strings.  At  a  later 
period  the  lyr^  consisted  of  eleven  string 
which  were  made  of  the  sinews  of  animals ;  its 
body  was  hollow  to  increase  the  volume  of  tone; 
and  it  was  played  with  the  plectrum  or  lyre- 
stick  of  ivory  or  polished  wood,  and  sometimes 
with  the  fingers  like  the  harp.  It  went  by 
the  different  names  of  lyra,  phorminz,  barbitos, 
and  cithara. 
Zijrre  Bird  or  Ayre  Plieasaat.     [Mb* 

NUBA.] 
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in  coltiTation ;  but  some  of  them,  belonging  to 
the  genera  Laaerstromia,  Diplusodan,  Lqfofn" 
na,  &c,  are  objects  of  striking  beaaty.  The 
Tulipwood  of  the  cabinetmaker  is  the  tronk  of 
Phyaoealymna  Jloribunda ;  and  the  Henna,  em- 
ployed in  the  toilet  of  Oriental  ladies^  is  obtained 
m>m  Law9onia  inermU, 


X^Tle.    [Odb.1 

Kgrtliraoefle  (Lythmm,  one  of  the  genera). 
A  natural  order  of  poljnDotalous  Exogenous 
plants  of  the  Sazifragal  alliance.  They  have 
lonp^  tubular  striated  calyces,  in  the  orifice  of 
which  are  inserted  the  petals,  while  the  stamens 
grow  nearly  at  the  base.    They  are  little  known 


M 

The  labial  letter  of  the  liquid  series,  centuir,  and  calls  himself  the  inrentor  of  this 

It  if  susceptible  of  various  interchanges,  more  sort  of  burlesque  composition,  informs  us  that 

especially  in  the  Gbreek  and  Latin  luiguages.  its  name  is  derived  from  the  Italian  macaroni. 

In  writing  two  ITs  successively,  the  (Germans  eatables  composed  of  flour,  cheese,  and  butter; 

frequently  drop  one,  and  replace  it  by  a  stroke  and  that  it  expresses  the  gross  and  rustic  cha- 

over  that  which  they  retain ;  thus,  m.     As  racters  appropriate  to  its  words  and  sentiments, 

an  abbreviation,  M  stands  for  Karens,  Man-  Brummond's  PoUmo-Middinia,  a  Scottish  bu> 

lius,  Martins,  and  Mucins ;  MA  for  Magister  leaqne,  is  perhaps  the  best  known  macaronic 

Artium,  MS.  for  Manuscript,  and  MSS.  for  form  of  our  language.    See  the  learned  work  of 

Manuscripts.    M,or,  more  properly,  a  symbol  Mr.  Delepierre  on  Macaroniana, 

somewhat  resembling  it,  was  used  by  the  Eo-  H^eaw.    A  term  applied  to  those  parroU 

mans  to  denote  1,000 ;  and  the  modems  have  (Maerocereus)  which  are  distmsuished  by  the 

also  adopted  that  letter.  greater  length    of  tail,  and  by  the  greater 

M.    6  Medical  prescriptions,  M  stands  for  Brilliancy  of  their  colours. 

mitee,  or  mix ;  also  for  manipulus,  a  handful  Maoombeea,  Boolui  of  the.    The  last  two 

Mab.     The  name  given  by  the  English  Books  in  the  arrangement  of  the  ApoGtyphal 

poets  of  the  fifteenth  and  succeeding  centuries  writings  enumerated  in  the  sixth  artide  of 

to  the  imaginaxy  queen  of  thefi&es.    The  ^o  church  of  England.    The  first  is  a  Greek 

passage  in  Sonieo  and  Juliet,  in  which  her  translation  (as  is  supposed)  from  a  Chaldaic 

qualiues  and  attribut<>.s  are  set  forth,  is  fit-  original    The  second  appears  to  be  a  compila- 

miliar  to  alL  ^o^  ^^  various  sources.    The  two  books  are 

Xao.    A  Scotch  term,  signifying  son,  pre-  not  connected ;  the  former  comprehends  the 

fixed  to  many  surnames,  aaMae  Donald,  &c.  events  of  Jewish  histoxy  for  nearly  40  years. 

It  is  synonymous  with  Ff^^  in  England,  and  0  B'C  176   to   139;   the  second  b^ns  about 

in  Ireland.  b-^'  ^^7,  and  extends  over  about  16  years. 

MiMMmg*    A  genus  of  Catarrhine  or  Old  Neither  has  ever  been  reckoned  by  the  Jews  in 

World  monkeys,  characterised  by  having  a  fifth  tBeir  catalogue  of  sacred  writings ;  but  they  are 

tubercle  on  their  last  molars ;  ischial  caSosities  received  into  the  canon  of  Scripture  by  the 

and  cheek  pouches ;  comparatively  short  and  church  of  Bome,  with  the  title  of  Brd  and  4iA 

thick  limbs ;  a  projecting  muzzle  and  prominent  Chronides.    There  are  two  other  books,  cora- 

superdliaiy  arches.     Thej  have  generally  a  monly  called  ^d  and  4th  MaeaUfees,  which  were 

pendent  tail ;  but  in  some  it  is  short,  as  in  the  never  received  by  any  church, 

pig-tailed  baboon   (Macacus  Rhesus).    When  Maoo  (Ital.  mazra,  a  dub ;  Fr.  masse ;  Lat. 

they  cry  out,  they  inflate  a  membranous  sac,  niassa ;  Gr.  iui(a).     A  club  of  metal  used  as  a 

which  communicates  with  the  larynx  above  the  military  weapon  from  the  most  remote  times, 

thyroid  cartilage.  About  the  period  of  Edward  U.  maces  were 

M«ffHfln"*lflrrT     A  method  of  making  generally  used  in  England,  both  in  battles  and 

roads,  introduced  by  Sir  J.  Macadam,  which  tournaments ;  and  they  remained  in  use  till  the 

consists  in  placing  stones,  broken  into  frag-  ^e  of  Elizabeth,  when  they  appear  to  have 

ments,  on  a  convex  surfoce.    The  road  ought  Been  displaced  by  the  pistol.    Maces  are  still 

to  be  completed  by  passing  a  very  heavy  r^er  ^**ed  by  the  Turkish  cavalry.    The  mace,  as 

over  it>  and  this  is  enforced  in  Paris ;  but  in  ao  ensign  of  authority,  is  often  borne  before 

London  the  work  of  smoothing  down  the  broken  piagistrates.    By  the  old  English  writers  it 

stones  is  left  to  be  completed  by  the  carts  and  |*  ^ed  synonymouidy  with  sceptre.     It  was 

carriages  which  pass  over  it,  greatly  to  their  invariably    the    distinguishing   weapon    of  a 

detriment^  and  to  the  profit  of  3ie  contractor,  seigeant-at-arms. 

Maearonl.    [Vbbmicmlli.]  Macs,  the  external  envelope  of  the  seed  of  the 

Xaoaronio  ^vrme.     Verse  in  which  the  nutmeg,  is  a  particular  form  of  what  botanists 

words  of  a  modem  language  are  ludicrously  dis-  call  anUus,    It  is  an  agreeable  aromatic^  and 

torted  into  Greek  or  Latin  inflections  and  metre,  it  chiefly  used  in  cookery  or  in  pickles. 

Theophilo  Folengo,  who  wrote  under  the  name  BCaoodonlaiis.    In  Ecclesiastical  History, 

of  Merlinus  Cocodusi  in  Italy,  in  the  sixteenth  a  sect  which  derives  its  name  from  a  bishop 
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.  of  Constantinople,  who,  in  the  fourth  century, 
denied  the  distinct  existence  and  Godhead  of 
the  Holy  Spirit,  which  he  conceived  to  be 
merely  'a  divine  energy  diffused  throughout 
the  universe,'  '  while  the  Father  and  Son  toge- 
ther constitute  the  one  existing  Deity.*  These 
opinions  were  condemned  at  the  second  general 
council  held  at  Constantinople  in  381.     [Pnext- 

IfATOMACKI.] 

aSacer.  The  bark  of  the  root  of  a  tree 
growing  in  Malabar.  It  is  astringent,  and 
celebrated  for  the  cure  of  diarrhoea. 

ICaoeratton  (Lat.  muceratio,  a  snaking). 
The  steeping  of  substances  in  any  cold  liquor. 

aSaoludrodas  (Gr.  fidxatpa,  a  sabre,  and 
iiois,  a  tooth).  An  extinct  mammal,  allied  to 
the  existing  Felidse,  in  which  the  upper  canines 
were  much  elongated,  trenchant,  sharp-pointed, 
and  sabre-shaped.  Species  varying  from  the 
size  of  a  lion  to  that  of  a  leopard  have  been 
found  in  miocene,  pliocene,  and  cave  deposits 
in  Auvergne,  Eppelsheim,  Val  d'Amo,  Devon- 
ahiie,  the  Pampas,  Brazilian  bone  caves,  and 
the  Sewalik  tertiaries  of  India. 

Kaeiietes  (6r.  fiaxyrrfis,  a  combatant).  The 
generic  name  under  which  Cuvier  has  distin- 
guished the  rufib  and  reeves  from  the  sand- 
pipers, godwits,  and  other  allied  Grails.  The 
nms  have  the  bill  and  carriage  of  the  genus 
CaUdris ;  but  the  membrane  between  their 
external  toes  is  nearly  hb  extensive  as  in  Limosa. 
Our  native  species  {Machetes  pugnax,  Cuv.)  is 
flomewhat  smaller  than  a  snipe,  and  celebrated 
for  the  fbrious  combats  that  t^e  place  among 
the  males  in  their  nuptial  season.  At  this 
|)eriod  the  head  is  partly  covered  with  red 
papilleB;  the  neck  is  surrounded  with  a  thick 
coDar  of  feathers,  which  often  varies  in  different 
individuals. 

Mactilawliam.  A  name  given  to  the 
flystem  of  governing  propounded  in  the  gene- 
ral writings  of  Machiavelli,  and  particmarly 
in  his  treatise  called  The  Prince,  The  term  is 
still  used  in  a  disparaging  sense,  notwithstanding 
the  different  construction  which  has  of  late  been 
given  to  the  motives  and  purposes  for  which 
HschiavelU  wrote  his  work. 

Maobloonlls  (Fr.).  A  system  of  holes 
between  the  corbels  supporting  a  galleiT  or 
balcony  projecting  from  toe  top  of  a  wall  or 
tower,  through  which  missiles  can  be  thrown 
upon  the  heads  of  an  enemy  below.  A  build- 
ing thus  fortified  is  said  to  be  machicolated. 

Machine  (Gr.  /irixarH).  In  a  general  sense, 
this  word  signifies  anything  which  serves  to  in- 
crease or  regulate  the  effect  of  a  given  force. 
Machines  are  either  simple  or  compound.  The 
simple  machines,  otherwise  called  the  simple 
mee%anical  powers,  are  usually  reckoned  six  in 
number ;  namely,  the  Lkybb,  the  Whbbl  aicd 
Axui,  the  PuLLBT,  the  Wbdob,  the  Scriw,  and 
the  FmnciruLB  Machinb  [see  the  respective 
terms]. 

Compound  machines  are  formed  by  combininff 
two  or  more  simple  machines.  Thoy  are  classed 
under  different  denominations,  acocotUng  to  the 
lioroes  by  which  they  are  put  in  motion,  as 

Vol.  II.  417 


MACHINE 

hydraulic  machines,  pneumatic  machines,  eleo' 
^rtco/ machines,  &c ;  or  the  purposes  which  thoy 
are  intended  to  serve,  as  military  machines,  ar- 
chitecturai  machines,  &c 

Although  there  are  no  limits  to  the  combina- 
tions and  adaptations  of  machinery,  there  are 
certain  general  principles  which  may  be  applied 
in  estimating  the  effects  of  any  machine  what- 
ever. When  a  machine  attains  its  state  of 
uniform  motion,  the  momentum  of  the  power  is 
equal  to  that  of  the  resistance,  and  is  ue  same 
that  would  be  in  equilibrio  with  the  resistance 
if  there  were  no  motion  at  all.  From  this 
principle,  and  from  the  consideration  that  in  all 
machines  the  work  done  is  to  be  estimated  not 
merely  from  the  quantity  of  resistance  which  is 
overcome,  but  from  the  quantitv  overcome  in  a 
given  time,  we  can  ascertain  the  relation  that 
ought  to  subsist  between  the  velocity  and  the 
lo^  or  resistance  in  order  that  the  effect  of  the 
machine  may  be  a  maximum.  This  maximum 
effect  is  produced  when  the  two  following  con- 
ditions are  fulfilled :  1.  When  the  load,  or 
resistance,  is  about  four-ninths  of  that  which 
the  power,  when  fully  exerted,  is  just  able  to 
balance,  or  that  which  would  keep  the  machine 
at  rest  altogether ;  and,  2.  When  the  velocity  of 
that  part  of  the  machine  to  which  the  power  is 
applied  is  one-third  of  the  greatest  velocity  of 
the  power.  These  conditions  are  deduced  from 
the  following  empirical  expression,  which  is 
adopted  by  Euler  and  other  writers  to  represent 
the  law  of  the  moving  power.  Let  P*-  the 
power  applied  (or  weight  which  the  power, 
when  fully  exerted,  is  just  able  to  overcome) ; 
Ba  the  resistance,  or  load,  or  weight  to  be 
overcome ;  c  the  greatest  velocity,  or  that  at 
which  the  power  ceases  to  act;  «=  any  other 
velocity :  then  the  law  of  the  moving  power  is 


K 
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The  variables  in  this  expression  are  B  and  «, 
and  the  effect  is  represented  by  the  product 
Bv;  vu  making  which  a  maximum,  the  rules  of 

the  differential  calculus  give  t;=--c;  whence  the 

3 

formula  becomes  B»-  P. 

9 

From  these  expressions  it  follows,  that  when 
the  moving  power  and  the  resistance  are  both 
given,  if  a  machine  be  so  constructed  that  the 
velocify  of  the  part  to  which  the  power  is  applied 
is  to  the  velocitv  of  the  part  to  which  the  resis- 
tance is  applied  in  the  ratio  of  9  B  to  4  P,  the 
effect  of  the  machine  will  be  a  maximum ;  in 
other  words,  it  will  work  to  the  greatest  possible 
advantage.  The  above  conditions  apply  equally 
to  machines  impelled  by  animal  ftate  and  the 
agents  of  nature,  as  running  water,  steam,  the 
force  of  gravity,  &c.  An  ammal  exerts  itself  to 
the  greatest  advantage,  or  performs  the  greatest 
quantity  of  work  in  the  least  time,  when  it 
moves  wiUi  about  one-third  of  the  utmost  speed 
with  which  it  is  capable  of  moving,  and  is  loaded 
with  four-ninths  of  the  matsst  load  whieh  it  is 
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capable  of  putting  in  motion.  It  has  been 
supposed  in  the  above  remarks  that  the  friction 
of  the  parts  of  the  machine  is  indnded  in  the 
resistance.  (Coriolis,  De  PEjfet  des  Machines ; 
Kavior,  Lemons  surfApplicaiiondelaMicamque; 
Belidor,  Architecture  Hydraulique\  Qteffxpfs 
Mechanics ;  Moseley*s  Mechanics  applied  to  the 
Arts;  &c.) 

IHCmcliine,  CalonlatlBr*  [Calcxtulting 
Machine.] 

Bfaoblne*  Prlntliiir*    [Pbimtixq.] 

Maoiffno  (Ital.).  A  hard  silicious  sand- 
stone. 

BKaekerel.  A  well-known  European  and 
American  fish,  of  which  the  body  is  spindle- 
shaped,  smooth,  beautiftdly  oolonrod,  and  witli 
smful  scales.  It  is  distingnishable  for  the  ra- 
pidity with  which  it  dies  out  of  the  water,  and 
s>r  At  facility  with  which  it  becomes  tainted. 

[SCOHBBB.] 

Mttelanrin*»  Ttaeorem.  In  Mathematics, 
a  theorem  by  which,  whenever  possible,  a 
function  may  be  developed  in  a  series  proceed- 
ing according  to  ascending  powers  of  the  inde- 
pendent variable.  It  is  a  particnlar  case  of 
Tatlob*8  Theobbm,  and  was  given  by  Mac- 
lanrin  in  his  Treatise  on  Fluxions^  Edinburgh 
1742,  though  it  had  been  previously  noticed  by 
Stirlhig.    It  may  be  thus  expressed : 

t(x)-r(<.)  +  F>(o)5+  ^"(0)^^+ 


A) 


1.2 


^+R|. 


where  F^X*)  is  thei*  derived  function  of  F(«), 
and  P'^fo)  its  value  when  « = o.  The  remainder 
K ,  which  it  is  necessaiy  to  consider  in  all  casGs> 
has  the  value 

where  B  is  some  proper  fraction.  The  equi- 
valent form,  as  given  by  Canehy,  would  be 

or,  expressed  as  a  definite  integral, 

E,--— i ^r>m*^\x^z)de, 

l.z  .  .  .  t^o 

The  series  breaks  off  at  the  (n-f  1)*^  term 
when  F(«)  is  a  rational  integral  fhndion  of 
the  n^  degree,  and  to  be  valid  the  theorem 
requires  that  neither  F(f )  nor  any  of  its  de- 
rivatives shall  become  infinite  for  the  values 
of  X  under  consideration. 

mufle.  Amineral;  called  also Chiastoijtb 
[which  see].  It  forms  prismatic  crystals,  white 
externally  and  grev  within,  which  are  found 
embedded  in  elay'^late.  Its  principal  compo- 
nent parts  are  silica  and  alumina,  with  a  little 
oadde  of  iron. 

mufles  or  Twin  Chrjstals.  [Cbt8tai.lo- 

GBAPBT.-] 

ats/eliirelta.  A  mineral  from  New  York 
and  l^^w  Jersey,  named  after  Dr.  Madure.  It 
oecum  in  roundish  embedded  masses,  imper- 
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feetly  aystalline.    It  is  a  silicate  of  magnesia^, 
with   traces    of  potash,  oxide  of  iron,  and 
fluorine. 

lMr>mnlllMiltaa«  A  religious  sect  in  Soot- 
land,  the  successors  and  representatives  of  the 
Covenanters  in  the  seventeenth  century.  On 
the  first  settlement  of  presbytery  as  the  esta- 
blished church  of  Scotland  at  the  Revolution 
in  1688,  a  small  body  of  the  people  condemned 
the  principles  on  which  that  act  was  founded 
as  Erastian.  They  insisted  that  the  church, 
though  endowed  by  the  state,  should  be  en- 
tirely independent  of  civil  authority,  and  un- 
controllable and  supreme  in  itself.  Though 
reduced  to  a  very  small  number,  tiiey  main- 
tained their  principles  with  unshaken  firmness, 
and  would  accept  of  no  conditions  of  which 
these  were  not  the  basis.  They  also  continued 
zealously  to  maintain  those  praying  societies 
(hence  they  were  sometimes  called  Society 
people)  which  they  had  formed  in  the  time  of 
Charles  II.  They  remained  without  a  pastor 
for  sixteen  years.  Meanwhile,  John  M'MiUan, 
who  had  been  ordained  parochial  minister  of 
Balmaghie,  in  the  stewartry  of  Kirkcudbright, 
in  1701  adopted  and  publicly  avowed  their 
principles;  and  was,  in  consequence,  deposed 
m  1704.  He  did  not,  however,  renounce  his 
ministerial  character ;  but  continued  to  officiate 
both  among  his  former  people,  who  almost  to  a 
man  adhered  to  him,  and  others  who  favoured 
his  views.  In  1706,  having  received  a  unani- 
mous call  from  the  scattered  societies  to  be 
their  minister,  he  accepted  the  invitation; 
and  in  a  short  time  he  was  joined  by  John 
M*Neil,  a  licentiate  of  the  established  chnrch. 
The  veneration  which  McMillan  and  M'Neil 
entertained  for  presbyterian  government,  pre- 
vented any  attempt  being  made  to  obtain 
ordination  fbr  the  lattex  in  an  irregular  way. 
Neither  would  they  compromise  their  principles 
to  gain  the  co-openition  of  other  ministers  who, 
for  somewhat  different  opinions,  had  been  ex- 
pelled from  the  establishment.  They  renewed 
the  Covenant  in  1712,  and  never  ceased  to  bear 
public  testimony  against  what  they  regarded 
the  defections  and  corruptions  of  the  church 
of  Scotland.  On  the  death  of  M*Neil,  which 
took  place  not  long  afterwards,  M'MilLin  was 
joinea  by  the  Rev.  Thomas  Nairn.  The  pro- 
spects of  the  MMtUaniieSf  as  this  sect  nad 
long  been  called  in  honour  of  their  leader, 
now  began  to  brighten.  Their  two  clergymen 
and  some  lay  elders  (formerly  ordained)  consti- 
tuted a  presbytery,  in  1743,  at  Braehead,  near 
Camwaith,  Lanarkshire,  and  gave  their  body 
the^  name  of  the  Reformed  Presbytery — a 
designation  which  has  superseded,  in  a  great 
measure,  that  of  M'Millamtes.  They  are  also 
called  Mountain  or  Hill  people ;  because,  hav- 
ing at  first  no  chapels,  they  conducted  public 
worship,  in  imitation  of  their  persecuted  ances- 
tors, in  the  open  air,  generally  on  the  side  of  a 
hilL  (Adams's  B&gious  World  Displayed, 
voL  iii.  157-169 ;  2%e  Testimony  of  the  Re- 
formed JPresbyterian  Church,  Paisley  1837; 
Historical  Part  of  the  Testimony,  Glasgow 
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1839 ;  A  Short  Account  of  the  Old  Presby- 1 
ierian  Dissenters^  Glasgow  1824;  Acts  of\ 
Gen,  Aasem.  apud  Ann.   1704,  1708,   1716.) 

[CaMEBONTANS  ;    CoYENAiniSRS.] 

SKaoqaer*s  Salt.  A  Pharmaceutical  de-  > 
Bignation  of  the  binarseniate  of  potassium.  | 

Maoraaotaenla    (Gr.    /xoicpai^ijv,     long- , 
necked).    A  geuus  of  colossal  Perissodactyle  < 
(three-toed)    Mammalia,    which  exhibits  the ! 
character  peculiar  to  the  existing  Camels  and  i 
Llamas,  of  having  the  cervical  vertebra  not 
perforated  by  the  usual  arterial  foramina.     Its 
fossil  remains  have  been  found  in  Patagonia 
and  Bolivia. 

Maorooosm  (Gr.  fuucpiis,  large;  K6<rfios, 
world).  A  term  applied  to  the  world  at  lai^e, 
or  universe,  as  opposed  to  microcosm,  having 
reference  to  man. 

SKaerodaotyli  (Gr.  fuucpoUitrvKoSy  long* 
fingered).  A  tribe  of  wading  birds,  compre- 
hending those  in  which  the  toes  are  remarkable 
for  their  extreme  length ;  as  the  jacanas. 

Xaoromyelon  (Gr.  fuucp6s,  and  fiv€\6s, 
marrow).  A  term  for  the  Medulla  Oblongata 
[which  see]. 

BbMroplper  (Gr.  fuucp^t,  long,  and  Lat. 
piper).  The  Ava  or  Kava  root  of  the  Poly- 
nemaoB  is  furnished  by  a  species  of  this  genus, 
M.  methysticum,  a  shrubby  plant,  with  knotty 
stems,  cordate  leaves,  and  axillary  spikes  of 
flowers.  The  leaf  has  narcotic  properties,  and 
is  employed  medicinally ;  but  its  most  import- 
ant use  is  to  supply  the  narcotic  stimulant 
beverage  called  Jcava,  of  which  the  natives 
partake  before  they  engage  in  any  important 
business,  or  any  religious  rites.  The  Kova  is 
prepared  by  chewing  the  root  of  the  plants  and 
thus  extracting  the  juice,  which  is  afterwards 
collected. 

aSacropus  (Gr.  fjMcp&itovs,  long-footed). 
The  generic  name  of  the  kangaroo;  also  ap- 
plied to  a  genus  of  beetles. 

Macrott&eiiiim  (Ghr.  fuuep6s,  and  Oripiov^  a 
beast).  A  genus  of  Bruta,  which  was  originally 
founded  on  a  single  ungual  phalanx,  discovered 
in  the  miocene  deposits  at  Eppelsheim.  The 
conclusions  of  Cuvier,  drawn  from  an  exami- 
nation of  this  toe-bone,  were,  that  it  belonged 
to  an  animal  allied  to  the  existing  Pangolin 
(Manis)f  and  this  induction  has  been  verified  by 
the  discovery  of  similar  bones,  in  deposits  of 
the  same  age  at  Sansan,  in  the  South  of  France. 
The  discovery  of  two  molar  teeth,  the  humerus, 
ulna,  and  femur,  leads  to  the  conclusion  that 
it  also  offered  much  analogy  to  the  existing 
Orgcteropus, 

BlaoitHuraiiA  (Gr.  fmKp6s,  and  oifpd,  a  tot/). 
A  section  of  .Decapod  Crustaceans,  including 
all  those  which  have  the  tail,  or  post  abdomen, 
as  long  or  longer  than  the  body. 

IKaetra*  A'Lamarckian  genus  of  bivalve 
sheUs,  in  which  the  ligament  is  attended  on 
both  sides  with  a  latezaltocth  whidi  locks  with- 
in two  lamine  of  the  opposite  valve. 

MamilflB  (Lat.  spots).  Dark  spots  on  the 
anrfiuses  of  the  sun  and  moon,  and  on  soma  of 
tliA  plmets.    The  solar  spots  are  veiy  variable 
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as  to  form  and  continuance.  They  were  first 
observed  by  Galileo  in  Italy,  and  Harriot  in 
England.     [Moon;  Sun.] 

l>la<lanie»  MademoiseUe  (Lat.  mea  do- 
mina,  my  mistress).  The  titles  given  by 
French  etiquette  to  married  and  unmarried 
ladies  respectively.  The  latter,  in  the  s^ct 
usage  of  the  old  r^roe,  belonged  more  espe- 
cially to  the  eldest  daughter  of  a  brother  or 
uncle  of  the  reigning  king.  Thus  the  daughter 
of  Gaston  of  Orleans  is  described  as  *Made* 
moiselle,'  in  the  writings  of  the  period  of  the 
Fronde.  For  the  history  of  \ke  word,  see  Mas 
Muller,  Lectures  on  Language,  first  series,  vi. 

Madaroala  (Gr.  t»ioiSap6s,  melting  away).  A 
falling  off  of  hair,  especially  of  the  eyelashes. 

MaadeTfOoloiuriBrBlattert  ofL  Madder, 
Rubia  tinctorum,  grows  naturally  in  the  south 
of  Europe,  and  is  largely  cultivated  in  Holland. 
Its  tinctorial  power  exists  in  the  woody  portion 
of  its  roots.  This  fibrous  matter  is  met  wldi 
in  commerce  under  the  name  of  lizaH,  or 
alirari,  or,  if  ground,  under  that  of  garance. 
It  is  an  article  of  large  consumption  with  dyers 
and  calico  printers,  and  is  used  in  the  pro- 
duction of  all  shades  of  red,  purple,  brown,  and 
even  black.  Bubkm  is,  according  to  Schunck, 
the  chief  colour-producing  affent  in  madder- 
root.  It  is  itself  almost  colourless,  but  by 
action  of  air  under  the  infiuence  of  a  ferment^ 
erythrogym,  contained  in  the  root,  it  splits 
up  into  alizarin,  the  true  madder  colour,  and 
grape  sugar :  these  are  accompanied  by  second- 
ary yet  definite  crystalline  compounds^  namely, 
nibiretin,  verantin,  rubi^fin,  and  rubiagin,. 
Alizarin  is  now  manufactured  on  a  large  scale 
from  anthracene,  one  of  the  constituents  of 
coal-tar.  Purpurin  accompanies,  and  is  pos- 
sibly only  a  variety  of  alizarin.  Rubiacin  is 
a  yellow  colouring  matter,  and  chlorgenin  a 
green  pigment  contained  in  madder.  Madder 
colours  are  persistent  under  the  influence  of 
air  and  light,  and  are  easily  fixed  by  mordants. 

[RuillACKE.] 

Madia  {Gr.  fxaSdf,  bald).  A  genus  of  Goxn<^ 
posite  plants,  of  which  the  onl^  species,  M^ 
satira,  a  native  of  Chili  and  North  California^ 
is  there  cultivated  for  the  oil  extracted  from  its 
fruits. 

BKadonna  (ItaL  my  lady,  for  Lat  mea 
domina).  An  Italian  term  applied  to  the 
Virgin  Mary.  Hence  pictures  of  the  Italian 
school  representing  the  Virgin  are  generaU^ 
designated  as  Ma£nnas.    [MadamxJ 

Madrepora  (Fr.  madrepore).  The  word 
appears  to  have  been  first  used  by  Imperati  to 
designate  a  genus  of  Lithophytes,  in  which  the 
calcareous  axis  has  its  whole  surface  beset  with 
small  lamellate  and  stellate  depressions. 

The  ^enus  was  adopted  by  Linneus,  who 
placed  It  among  his  Vermes  Zoophyta,  and 
characterised  it  as  follows :  '^nMno/resembling 
a  medusa;  coral  with  lamellate  star-shaped 
cavities.'  It  is  scarcely  necessary  to  observe 
that  the  animal,  especially  in  the  larger  madrt- 
pores,  as  the  Fungia,  most  closely  resemblef 
the  Actinia  in  its  general  organisation.    Cuvier 
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places  the  madreporefl  in  the  tribe  lAthoj^yta^ 
of  the  fitmil^  of  Polypi  corticati.  The  latho- 
phytes  haying  the  common  character  of  the 
IdDnaan  genus  are  now  subdivided  into  the 
genera  Fungia,  Lam. ;  2W6tno/ta,  Lam. ;  Cy- 
eMythuSt  Lam. ;  CaryaphyUaat  Lam. ;  OeiUina, 
Lam.;  PacUoporOf  Lam.;  Serialopora,  Lam.; 
Astrea,  Explanaria,  Pontes,  Meandrina,  Cny. ; 
Pavonia,  Cnr.;  Hydrophora,  Fischer;  Agaricina^ 
Cnv. ;  Bardntda,  Lam. ;  8tylina,  Cut.  ;  and 
Madrepora  poeoper. 

llftdrepoilte*  A  species  of  columnar  car- 
bonate of  lime^  found  in  Norway  and  Ghreenland. 

Madrier  (Fr.).  In  Military  Engineerings 
ft  thick  plank  covered  with  plates  of  iron,  and 
haying  a  cavitnr  sufficient  to  receive  the  mouth 
of  ft  petard,  with  which  it  is  applied  against  a 
snte  or  any  other  obstacle  Intended  to  be  broken 
down.  Also,  the  flat  beams  laid  in  the  bottom 
of  a  moat  or  ditch  to  support  the  walL  There 
ftre  also  madriers  lined  with  tin  and  covered 
with  earth,  to  form  roofs  over  certain  portions 
of  military  works,  in  order  to  afford  protection 
jigainst  fii«8  in  lodgements,  &c 

Xadrlgal  (ItaL  madrigale).  One  of  the 
Iflfser  kind  of  poems,  usually  consisting  of  fewer 
yerses  than  tne  sonnet  or  roundelay.  In  its 
•composition  the  fancy  and  convenience  of  the 
poet  are  not  subjected  to  yeiy  strict  roles, 
rhymes  and  yerses  of  different  species  being 
often  intermixed.  The  subjects  are  mostly  of 
ft  tender  and  gallant  nature;  the  character 
often  quaint;  the  expressions  marked  with  great 
simplicity.  Sometimes,  howeyer,  a  loftier  and 
anblimer  train  of  thought  finds  its  way  into 
these  compositions,  especially  among  those  of 
fhe  English  school,  as  in  the  following  cele- 
brated specimen,  set  to  music,  and  perhaps 
written,  by  Orlando  Gibbons,  in  1612: — 

Oh  I  that  tiie  learned  pcets  of  this  time. 

Who  In  a  loT«slck  line  so  wdl  can  speilc. 

Would  not  oonsnme  good  wit  in  hateful  rhvme. 

But  with  do^  care  lome  better  subject  find ; 

For  if  their  muaio  plemae  in  earUilT  thinn. 

How  would  it  lound  if  strung  with  heaTiilj  strings! 

Of  a  lighter  and  more  regular  sor^  the  follow- 
ing may  serve  for  a  specimen : — 

When  Thoralls  deUghts  to  walk, 

The  fairies  do  attend  her  t 
The7  sweetly  sing  and  sweeily  talk. 

And  sweetly  do  oomnund  her. 
The  sa^rrs  leib  and  dance  around. 
And  nuuce  thnr  oongia  to  the  ground ; 
And  erennoce  their  song  Is  thu, 
*  Long  maj'st  thon  live,  udr  ThoraUst ' 

In  ft  musical  sense,  a  madrigal  is  a  yocal 
composition  in  several  parts,  in  antique  figured 
contrapuntal  style,  and  intended  to  be  sung  by 
many  yoices  to  each  part 

Simple  madrigals  appeared  about  the  be- 
ginning of  the  sixteenth  century,  during  which, 
and  the  whole  of  that  following,  the  s^le  was 
pftiticolarly  cnltivated  and  enooumgedl  The 
fhwhion  may  now  be  considered  to  hftye  pftssed 
ftwfty,  unless  we  are  allowed  to  cooaider  the 
Enmah  glee  an  oflbet  from  it  The  first 
maiazigftls  were  in  a  style  of  mnsio  Tenr  much 
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resembling  that  of  the  church ;  but  they  after- 
wards assumed  a  character  peculiar  to  them- 
s^yes,  which  is  strikingly  exemplified  in  those 
of  Luca  Marenzio  (soon  after  the  time  of  Pales- 
trinft),  and  after  him  in  the  works  of  Gesualdo, 
the  prince  of  Venosa,  Monteverde,  and  Ma- 
zoechi.  It  is  in  their  madrigals  that  the  re- 
straints which  laboured  counterpoint  imposed 
were  abandoned,  to  make  way  for  imitations, 
canons,  and  ftigues.  The  style  was  indeed  that 
of  the  age,  but  the  subjects  were  free;  and 
the  tender  and  impassioned  poetry  adopted 
was  well  expressed  in  the  affections  of  the 
harmonies  employed.  The  original  character 
gradually  became  more  ftee,  and  was  carried 
to  its  utmost  limit  in  the  compositions  of  the 
celebrated  Alessandro  Scarlatti.  In  England, 
during  the  reign  of  Elizabeth,  the  composition 
of  the  madrigal  attained  ft  yeiy  high,  perhaps 
the  highest,  degree  of  excellence.  Onr  com- 
posers were  in  no  respect  inferior  to  those  of 
Italy  and  the  Ketlierlands,  and  amonff  them 
are  to  be  found  the  names  of  Orlando  Gib- 
bons, Dowland,  Wilbye,  Ward,  Bennett,  and 
Morley. 

Xaosfofto  (Ital.).  In  Music,  ft  direction  to 
the  performer  that  the  music  to  which  the  word 
is  prefixed  is  to  be  performed  majestically  and 
with  grandeur. 

Xaostiiolit  Beds.  The  neighbourhood  of 
Maastricht  contains  some  beds  bebnging  to  the 
chalk,  but  apparently  newer  than  any  part  of 
that  rock  in  England.  Of  these  beds  the 
upper  part  is  coralline,  and  the  lower  chert 
None  of  the  deposits  exactly  resemble  chalk. 
Some  of  the  fossils  are  unquestionably  creta- 
ceous, and  others  are  quite  mstinct  from  those 
found  in  English  cretaceous  rocks,  and  indeed 
more  nearly  resemble  those  of  the  oldest  ter- 
tiaries.  At  Faroe,  in  Denmark,  beds  occur  newer 
than  English  chalk ;  and  a  mass  of  yellowish 
pisolitic  limestone  oyeriies  the  chalk  in  France, 
nearPkiris,  quite  unconformably,  and  is  pro- 
bably of  much  newer  date,  though  not  tertiary. 
None  of  these  beds  are  yet  found  in  England, 
where  perhaps  the  denudation  has  been  more 
complete. 

These  newer  deposits  must  not  be  con- 
founded with  the  true  chalk  of  Maestricht  which 
is  of  the  ordinary  kind,  and  has  yielded  some 
remarkable  fossiUi ;  among  the  rest  piurt  of  the 
skull  of  a  reptile,  of  la^  size,  <»iled  Mosa- 
iourus.  The  cretaceous  beds  of  Western 
Europe  cannot  anywhere  be  regarded  as  afford- 
ing pftssage  beds  to  the  older  tertiaries. 

IKavmalne  (Fr.  magasin ;  Span,  magacen, 
porhaps  ftu  Arabic  word).  A  receptade  for 
militupr  stores,  but  especially  fbr  gunpowder. 
Maoazines  in  a  fortress  should  always  be  made 
shell-proof. 

MAOAznni.  An  apartment  in  the  hold  of  a 
ship  in  which  the  powder  is  kept  As  lights 
are  not  allowed  to  be  burnt  here,  the  light  is 
receiyedftom  an  adjoining  apartment  called 
tAs  light-roonif  throoj^  a  transparent  screen. 
The  principal  magazine  is  in  the  forehold,  but 
there  is  usoaUy  a  small  seryice  magazine  in 
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the  afterhold.  There  are  appliances  for  flood- 
ing either  magazine  on  the  least  appearance 
of  fire  in  its  yicini^. 

MioAznni.  In  Literature,  the  general  de- 
signation for  the  periodical  literature  of  a 
oonntiy,  ezcluslTe  of  the  newspaper  and  re- 
Tiew.  The  peculiar  proTince  of  the  two  latter 
seems  to  be  to  g^ve  information — the  one  on 
politics  and  passing  events,  the  other  on  literary 
and  scientific  subjects ;  while  that  of  the  ma- 
gazine is  of  a  more  miscellaneous  character, 
embracing  all  the  features  of  the  newspaper 
and  review,  but  at  the  same  time  containing, 
in  the  form  of  tales,  sketches,  and  poetry, 
d^c,  a  great  variety  of  what  may  be  termed 
original  matter,  the  introduction  of  which 
would  be  foreign  to  the  purposes  of  the  others. 
The  earliest  publication  of  this  kind  in  England 
was  the  GentUmatCs  Magcusine,  which  still 
exists.  It  appeared  in  1731,  «nd  the  success 
which  followed  its  establishment  immediately 
called  into  the  field  a  host  of  competitors, 
which  have  so  increased  in  number  and  va- 
riety as  to  form  an  era  in  literary  history. 
[FnaoDiCALs;  Beyizw.] 

IKac^^biirgt  Oentmiatora  of.    [Cen- 

TUBL^lOBS  OF  MaQDBBTJBO.] 

Mftgdebiirg  Bspeiimaiit  or  Boml- 
splMros.  A  hollow  sphere  composed  of  two 
hemispheres  which  fit  air-tight,  intended  to 
show  the  amount  of  the  air^s  pressure,  by  the 
amount  of  force  with  which  they  are  held  to- 
gether after  the  interior  air  has  been  removed 
by  the  air-pump.  This  apparatus  was  first 
suggested  by  Otto  Ghierickc,  of  Magdeburg, 
the  inventor  of  the  air-pump. 

Macftllairte  Oloiida.  Two  nebule  in  the 
southern  hemisphere,  first  recorded  by  the 
navigator  Magellan,  and  named  after  him. 
These  sinffular  objects  were  carefully  examined 
bjr  Sir  John  Herschel  during  his  residence  at 
the  Cape  of  Good  Hope  from  1834  to  1838, 
and  are  minutely  described  in  his  Sesulta  of 
Astronomical  Observations,  &c.  The  greater 
nebula,  or  Nubecula  mtyor,  is  situated  between 
the  meridians  of  4  h.  40  m.  and  6  h.  0  m.,  and 
the  parallels  of  \b%^  and  162<»  of  North  Polar 
Distance,  occupying  an  area  of  about  42  square 
degrees.  The  lesser.  Nubecula  minor,  is  situated 
be^veen  the  meridians  Oh.  28m.  and  1  h.  15m., 
and  the  parallels  of  162o  and  165^  K.P.D.,  and 
covers  about  ten  square  degrees.  Their  general 
shape  is  round,  or  somewhat  oval ;  and  the 
larger,  which  deviates  most  from  the  circular 
form,  exhibits  the  appearance  of  an  axis  of 
lifjtit  ver^  ill  defined,  and  by  no  means  stronelv 
distinguished  from  the  general  mass  which 
seems  to  open  out  at  its  extremities  into  some- 
what oval  sweeps.  'When  examined  through 
powerful  telescopes,'  Sir  John  observes,  'the 
constitution  of  the  nubeculte,  and  especially  of 
the  Nubecula  mi^jor,  is  found  to  be  of  astonishing 
complexity.  The  general  ground  of  both  con- 
sists of  Ifuge  tracts  and  pitches  of  nebulosity 
in  every  stage  of  resolution,  f^m  light  irre- 
solvable wiUi  eighteen  inches  of  refiecting 
aperture,  up  to  perfectly  separated  stars,  like 
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the  Milky  Way,  and  clustering  groups  suffi- 
ciently insulated  and  condensed  to  come  under 
the  designation  of  irr^ular,  and  in  some  cases 
prettv  rich  dusters.  Sut  besides  those,  ther^ 
are  also  nebulae  in  abundance,  both  regular  and 
irreffular — globular  clusters  in  every  state  of 
condensation,  and  objects  of  a  nebulous  cha- 
racter quite  peculiar,  and  which  have  no 
analogue  in  any  other  region  of  the  heavens. 
Such  is  the  concentration  of  the  objects,  that 
in  the  area  occupied  by  the  Nubecula  migoir 
not  fewer  than  278  nebulae  and  clusters  have 
been  enumerated,  besides  fifty  or  sixty  outliers, 
which  (considering  the  general  barrenness  of 
such  objects  in  the  immediate  neighbourhood) 
ought  certainly  to  be  reckoned  as  its  appen- 
dages, being  about  six  and  a  half  per  square 
degree,  which  very  far  exceeds  the  averaee  of 
anv  other,  even  the  most  crowded  parts  of  the 
neoulous  heavens.  In  the  Nubecula  minor 
the  concentration  of  such  objects-is  less,  though 
still  very  striking,  thirty-«ieven  having  been 
observed  within  its  area,  and  six  ac^acent  but 
outlying.  The  nubeculse,  then,  combine,  each 
within  its  own  area,  characters  which,  in  the 
rest  of  the  heavens,  are  no  less  strikingly 
separated — viz.  those  of  the  galactic  and  the 
neoular  system.  Globular  clusters  (except  in 
one  region  of  small  extent)  and  nebula  of 
regular  elliptic  forms  are  comparatively  rare  in 
the  Milky  Way,  and  are  found  con&;regated  in 
the  greatest  abundance  in  a  part  of  the  heavens 
the  most  remote  possible  from  that  circle; 
whereas,  in  the  nubecube,  they  are  indiscrimi- 
nately mixed  with  the  general  starry  ground, 
and  with  irregular  though  small  nebuls. 
{OtUlines  of  Astronomy,  p.  613.) 

BBagoatA.  One  of  the  red  or  crimsoE 
dyes  derived  fh>m  Aniline. 

Magtmns  (Gr.  lAdyos).  The  hereditaiy 
priests  among  the  Persians  and  Medians  ar« 
so  termed  by  ancient  Greek  historians.  The 
name  has  been  derived  by  modem  orientalists 
from  mog  or  mag,  ngmfying  (iriMt  in  the 
Pehlevi  language.  Zoroaster  is  designated 
HS  the  great  reformer  of  the  order ;  but  the 
history  and  the  tot  existence  of  that  celebimted 
character  are  enveloped  in  complete  obscurity. 
He  is  generally  supposed  to  have  lived  at  no 
long  period  before  the  age  of  Cyrus.  The 
most  reinlirkable  feature  of  his  doctrine  con- 
sisted in  the  two  principles  of  Good  and  Evil, 
which  were  held  to  divide  the  dominion  of 
the  world,  in  alternate  periods,  during  its 
whole  predestined  duration  of  12,000  years. 
[DuALisx.]  The  books  termed  the  Zendavetta, 
brought  to  Europe  in  the  last  century  by  An- 
quetil  du  Perron,  are  supposed  by  some  to 
contain  the  essential  doctnnes  of  this  religion ; 
but  their  authenticity  has  been  the  subject  of 
much  discussion.  The  fire-worshippers  of 
Persia  and  India  still  hold  them  in  reverence. 
[ZSHD4VBSTA. ;  GvBBBBS.]  Our  amplest  re- 
sources for  the  study  of  the  religion  and  cha- 
racter of  the  ancient  magi  are  to  be  found  in 
the  learned  researches  of  Anquetil.  (MSmoim 
de  FAcad,  de$  Inscriptions,  vol.  zxxir.) 
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Maclo  (Lat  an  m&giea,  the  art  of  the  Hiaffi), 
GommoD  as  the  superstitious  belief  in  the  pos- 
flMflsion  of  such  powers  has  been  among  all 
nations  hitherto  disoorered  on  the  globe,  the 
Bomans  were,  perhaps,  the  most  superstitious, 
in  this-  and  other  respects,  of  all  people.  No 
American  tribe  has  a  more  impbcit  faith  in 
itp  rude  'medicines'  or  'mysteries,'  than  this 
gfeht  andcivUised  people  had  in  its  auguries 
and  divinations ;  and  it  is  a  remarkable  fea- 
ture in  their  character,  that  while  their  religion 
pieeciibed  these  rites,  the  popular  imagination 
wfus  always  searchiii^  after  fresh  excitement 
from  others,  which  were  not  only  unauthorised, 
but  oondemned  by  their  laws — the  practices  of 
the  Thessalian  witches,  the  magi,  the  sorcerers 
of  Egypt  and  Phrygia,  and  the  numberleM 
other  foreic;n  nations  with  which  their  domi- 
nion brought  them  in  contact  Against  these 
the  emperors  were  continually  renewing  their 
ineflfectual  edicts ;  and  it  seems  to  have  been 
mainly  from  this  circumstance  that  the  idea  of 
snagic,  as  a  black  and  forbidden  art,  became 
cooted  in  the  minds  of  the  people  of  modem 
Europe.  For  the  northern  conquerors  held  such 
-supernatural  power  in  high  respect ;  and  in  the 
BaBt,  the  favourite  land  of  sorcery  and  magic, 
ithe  professors  have  from  time  immemorial  been 
regarded  rather  as  venerable  than  as  hatefid. 
Hence,  if  any  systematic  account  can  be  at- 
:  tempted  of  matters  which  have  their  foundation 
in  the  strange  caprices  of  popular  credulity,  it 
mav  be  thought  that,  in  the  superstition  of  the 
miadle  ages,  white  magic  or  celestial  magic, 
aooordine  to  Cornelius  Aerippa's  division,  ori- 
ginated in  the  North  or  East ;  supereiitioiie  or 
diabolical  magic  from  Boman  notions  engrafted 
-  on  Christianitv ;  while  natural  magic  arose 
merely  from  the  disposition  among  we  scien- 
tifio  of  those  days  to  take  advantage  of  the 
vulgar  propensity  to  attribute  everyuiing  ex- 
traordinary to  supernatural  causes.  It  is  to 
be  observed  that  among  the  crusaders,  and 

•  other  Christian  warriors  of  the  middle  ages, 
magic  was  regarded  as  a  peculiar  ally  of  the 

•  eastern  and  northern  infidels  with  whom  they 
were  in  contact.  The  inhospitable  North  was 
peopled  by  their  imagination  with  enchanted 
casues  and  spectral  illusions  (Scott's  Damono' 

-logy  and  Witchcrqft,  letter  v.) ;   and  Froissart 
.^^es  a  most  picturesque  account  of  the  speUs 
^rhich  were  resOTted  to  by  Mohammedan  warriors 
an  their  conflicts  with  the  soldiers  of  the  cross. 
In  the  romances  founded  on  these  historical 
encounters  there  is  usually  a  |;ood  magician 
or  witch  (not  the  degraded  witch  of  vulgar 
suprstition,  but  the  French  f6e,  Italian  fata) 
enlisted  in  the  Christian  party;  evil  necro- 
mancers in  that  of  the  mfidels.     Thus,  in 
AriostOf  Malagigi  and    Melissa  aid  the  one 
side,  and  Atlas  the  other.  The  notion  of  white 
witches,  or  beneficent  wizards,  was  assiduously 
kept  up  by  those  impostors  who  wished  to 
profit  by  the  public  credulity,  and  yet  avoid 
the  penalties  awarded  by  the  churcli ;  and  in 
the  church  itself  there  was  a  contest  con- 
tinually maintained,  whether  magic,  practised ; 
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through  laborious  research  and  study  of  tb^ 
celestiAl  influences  or  intermediate  spirits,  waa 
lawful.  But  the  public  opinion  always  inclined 
the  other  way ;  and  the  magicians  of  highest 
pretensions  were  always  in  danger  of  being 
classed  with  the  hated  necromancers  who  de* 
rived  their  power  from  compact  with  the  devil. 
Among  the  earliest  fables  respecting  the  higher 
order  of  European  magicians  is  that  of  Viigil, 
the  Latin  poet,  turned  into  a  wizard  by  popular 
belief,  which  dates  as  high  as  the  eleventh  or 
twelfth  centicy.  Eobert  of  Lincoln  (Ghi>s8e« 
t^),  Michel  Scot>  Albertus  Magnus,  and  the 
famous  Roger  Bacon,  all  lived  in  the  thir- 
teenth. CS  these  the  first  was  a  church 
reformer,  who  seems  to  have  lain  under  the 
imputation  of  magic  merely  on  account  of  the 
displeasure  with  which  he  was  regarded  by 
the  orthodox.  Michel  Scot  is  almost  wholly  a 
traditional  personage ;  that  is,  his  real  history 
is  scarcely  known:  the  European  reputation 
which  he  had  achieved  as  a  wizard  is  proved 
by  the  high  mention  of  him  in  the  Ir^fimo  of 
Dante,  who  condemns  all  magicians  indiscrimi- 
nately to  endless  punishment.  It  is  difiicult 
to  say  that  Roger  JBaoon  ever  gave  any  cause 
by  pretensions  of  his  own,  like  so  many  other 
eminent  natural  philosophers  of  early  time,  to 
those  charges  of  magic  to  which  .  his  high 
genius  subjected  him.  Perhaps  Sir  F.  Pal- 
grave,  in  his  amusing  fiction  (The  Merchant 
and  Friar),  was  not  far  wrong  in  representing 
him  as  partly  dazzled  by  an  inability  to  com- 
prehend the  real  extent  of  those  extraordinary 
discoveries  which  were  opening  upon  him,  and 
partly  owing  his  magical  reputation  to  the 
impostures  practised  by  his  servants  in  his 
name.  Albertus  Magnus,  a  Dominican,  and 
a  celebrated  magician  in  his  time,  lies  more 
justly  open  to  the  charge  of  quackery.  It 
seems  to  have  been  after  this  time,  about  the 
fourteenth  century,  that  magic  rose  for  a 
season  into  high  repute  as  a  lawful  art,  and 
sovereigns  had  professed  magicians  and  astro- 
logers attached  to  them.  The  extraordinary 
tales  related  of  some  of  these  point  evidently 
to  results  effected  by  means  of  l^erdemain; 
the  feats  of  Ziito,  sorcerer  to  Wenceslas,  king 
of  Bohemia  (Godwin,  Lives  of  the  Necro» 
mancerSy  p.  273),  are  exactly  a  counterpart  of 
what  Tavemier  saw  at  the  court  of  the  Great 
Mogul.  The  higher  order  of  ma^cians  main- 
tained their  pretensions  with  difficulty  after 
the  revival  of  Utters.  Tet  the  three  most 
famous  of  all  belong  to  the  commencement  of 
that  era:  Doetx)r Faustus  (if  that  personage  be 
not  altogether  traditional),  Comehus  Agrippa^ 
and  Paracelsus.  It  will,  however,  be  evident 
to  anyone  who  reads  their  history,  that  the 
belief  in  celtstial  magic  was  with  difficulty 
maintained  in  their  days,  while  that  in  necro- 
mancy and  vntchcraft  remained  almost  as  strong 
as  ever.  There  is  a  good  deal  of  mystery 
about  the  character  of  the  famous  Dr.  Dee; 
and  it  does  not  appear  distinctly  how  far  he 
pretended  to  those  powers  which  are  ascribed 
to  him  in  that  dreary  work  entitled,  A  l}ru4 


MAGIC  L.4NTERN 

Bdatum  of  ahat  piaatd  betaxett  Dr.  D*t  and 
tome  BjdriU.  pabluhed  bj  Ueric  CaiouboD,  in 
1BS9.  In  1634,  tho  French  COnU.  Urbun 
Gi«iidiar,  vw  burnt  foe  sorcetj  at  Londun  ;  in 
1640,  Dr.  t«tcb  «u  murdered  by  the  London 
mob;  and  these  are  nearlj'  the  lajast  '""■»""— 
of  diatJDguiihed  magjcuaa,  whils  the  degmded 
bdief  in  wilchcr^  lasted  mnch  longer.  Ab  to 
mUuTBl  magic,  oi  Che  production  of  ungnlar 
phenomeaa  bj  natural  mvans,  aee  Brewite^B 
IMtert  on  HaiUTal  Magic.     [Witchceatt.] 

BSbsIo  Irtmtprn.  An  optical  iualruiaeat, 
hj  m«|iu  of  irhich  small  flgurrs,  painted  with 
Uwuparunt  Tarnish  od  slidee  of  glaas,  are  k- 
presenled  on  a  irall  or  screen  oonaiderably 
magnified.  It  is  gieneralij'  used  aa  a  toy,  and 
•fEnda  amnipmenl  from  tJie  grotesque  charseter 
of  the  fignrei;  bot  ia  also  employed  to  enlarge 
tfaBdiagranuemplojediDaatronomical  and  other 
Lectures,  BO  aa  lobe  seen  lijun  audience:  forwhich 
purpose  it  is  well  adapted,  both  b;  it*  poita- 
bilitjuid  the  small  eoal  of  the  whole  apparatus. 
Zhe  pricciple  of  its  coustruction  ia  very  simple. 
A  lamp  L.  with  a  powerful  Argand  burner,  ie 
placed  within  a  closed  Untem,  and  in  the  focus 
of  s  concave  minor  M  N.      At  the  oppoHite 


side  of  the  lantern  is  fixed  a  tube  AS,  cou- 
tainiog  a  hemispherical  illuminating  lena  A. 
and  a  convex  lena  B ;  and  beCwcoa  A  aud  B  is 
'  a  slit  CX>,  through  which  the  sliders  of  painted 
glnaa  are  introduced.  In  this  manner  the  pic- 
ture is  placed  in  ihe  axis  of  the  tube,  and 
fltrongl;  illuminated,  in  cunaequence  of  the 
lisht  being  concentrated  upon  it  bi  the  mirror. 
The  picture  being  iJso  in  one  of  the  codjV""'" 
fi>d  of  the  lens  S,  an  enlarged  image  of 
IWmed  upon  a  wall  or  screen  E  F  at  i 
distance  behind.  The  tube  A  B  is  mode  Id 
pull  out.  BO  that  the  distance  of  the  lens  B 
bom  llie  slider  c»n  be  increased  or  diminished 
St  pleasure,  and  consequently  on  image  formed 
of  any  size  within  moderate  limits,  by  increas- 
ing or  diminiehing  the  distance  between  the 
lantern  and  the  screen.  The  magic  lant«m  was 
inTcuted  by  Athanosius  Kircber. 

IC>(tO  0«aBT«.  A  term  used  to  ilenote  a 
series  of  numbers  in  arithmetical  progression, 
arranged  in  Che  equal  cells  of  a  square  in  audi 
a  mtmnor  that  the  vertical, 
horizontal,  and  diagonal  co- 
lumns give  the  same  snm. 
For  eiampls,  let  the  first  six- 
teen nambem  be  arranged  as 
in  tlie  anneied  table,  and  n 
magic  eqnare  will  be  pro- 
duced; for  the  numbers  in 
tacb  vertical  oilumn,  iu  each  horiioatal  column, 
and  in  the  two  diagonal  columns,  beiua  adjled 
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together,  give  the  aame  Bom,  namely  34.  Tbia 
is,  however,  tmly  one  of  a  great  number 
of  ways  in  which  the  same  numbers  may  b« 
■rrangnl  sO  as  to  fiilfll  the  eonditiona.  Frmiicle 
(Divert  Ouvrofftt,  Paris  1693)  has  shown  that 
there  are  87S  such  ammgemenu.  Emanoel 
Moacopolus,  ■  Qreek  author  of  the  fonrteenth 
or  Qit^enth  centiOT,  is  the  first  who  ia  known 
to  have  treated  of  magic  BqiiareB,  and  to  have 
fiiven  rules  fbr  their  construction.  The  prin- 
cipal aathors  who  have  written  on  the  subject 
are  3tifels,  Leibnitz,  Bochet,  Poignord,  LaMre, 
Ozanam,  Fmnklin,  &c.  For  the  history  of  the 
subject,  see  Uontncla,  vol.  i,  p.  346,  or  Hulton's 
Dictioaary;  and  for  the  methods  of  eonstmet- 
ing  them,  02anam'B  or  Hntlon's  Matkematicai 


When  linseed  oQ  and  mastic  vu- 
mixed  together,  they  produce  a  gela- 
tinous compoiind  known  under  Uie  above  oamP, 
and  used  1^  artists  as  a  vehicle  for  colours. 

M«tUB>-  ^  name  ^ven  by  Montfint  to  a 
genus  ti  Tnbolibraucbiate  Gastropods  in  the 
system  of  Cuvier,  chiefly  remarkable  for  the 
form,  length,  and  solidity  of  their  shelL  The 
modifications  of  this  dermal  production  are  dns 
in  Ihe  present  instance,  in  greet  meaaure,  t« 
the  accidental  circumstances  of  the  tocahty  m 
which  the  growth  of  the  individnal  proceeds. 
The  yonng  Magilui  commences  its  career  in 
a  bed  of  lithophyloua  coral,  and  daring  the 
early  and  rapid  stages  of  ita  developement 
secretes  its  cslcareoiis  covering  in  the  ordinary 
form  of  a  spiral  univalve  ;  but  the  growth  of  the 
BUrroonding  madrepore  soon  eurpasses  its  own, 
and  it  is  compelled  lo  bring  its  oral  and  re- 
spiratory oriSct^,  by  the  most  direct  nmte,  to 
the  level  of  the  surrounding  coraL  While  this 
change  of  place  ia  being  efil^ed,  the  mollose 
continnes  to  secrete  fresh  layers  of  shell  coex- 
tensive with  its  own  advance,  and  to  fill  up  the 
deserted  part  of  the  shell  with  S  solid  depodt 
of  a  dense,  semivitrenns,  and  snbtntnsparent 
carbonate  of  lime,  and  flnall;  produces  an  elon- 
gated, elightly  wavy,  Cabalor  shell,  with  the 
apex  sculptured  In  the  form  of  a  spiral  univalve, 
and  the  opposite  end  excavated  to  a  certain 
depth  for  the  lodgement  of  the  animal.  The 
tube  is  characterised  by  being  loogitadinallr 
carinated. 

MaclsMr  (IaL  contracted  Mister  or  Hr.]. 
An  appellation  given,  in  the  middle  ngea,  to 
those  persouB  wVa  had  attained  some  degree 
of  literary  or  scientific  eminence — in  scientit 
altqn&  pncsenim  literarii.  It  is  given  in  ooi 
univeisities  lo  those  who  have  taken  Che  highest 
dM(res  in  the  Facnl^  of  Arts.  It  was  equi- 
valent lo  the  modem  title  of  doctor. 

Bbfflatvr  BQUltam  (Lst.  matitr  if  tin 
horte).  An  otficer  among  the  Bomans  subor- 
dinate to  the  dictator,  by  whom  he  was  nsnallj 
elected.     [DiCTAToa.] 

MBClate'7-  The  old  chemiEts  general^ 
an>lied  this  term  to  prtcipilatc4  produced  1^ 
the  dilation  of  certain  solutions  with  watn; 
such  0*  magistery  of  biimiUA,  which  is  an  IB- 
soloble  subniliate,  obtained  1^  pouring  nitnt* 
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of  bismuth  into  water ;  and  magistery  of  den- 
goin,  formed  by  pouring  an  alcoholic  solution  of 
benzoin  into  water. 

Mairl*tnd  Vomnilw*  A  term  applied 
to  extemporaneous  prescriptions,  as  opposed  to 
officinal  fonnuls,  or  those  ordered  in  the  PAor- 
macopcna  and  kept  ready  prepared  in  the  shops. 

Magtotral  Xdna  or  CKiidlnr  Xdne.  In 
Fortification,  usually  the  line  of  the  top  of  the 
■carp  of  a  work. 

MCftiristrate  (Lat  magistratus).  A  general 
designation  of  those  public  officers  to  whom  the 
executive  power  of  the  law  is  committed,  either 
wholly  or  in  pait.  Under  the  Tarious  heads, 
the  reader  will  find  a  notice  of  the  principal 
magistrates  of  all  ages  and  countries. 

Mftffma  (Gr.  from  fidnrav,  I  knead),  A. 
thick  ointment  or  confection.  The  term  is  also 
applied  to  any  pulpy  or  pasty  mixtures,  or 
precipitates. 

Magna  Chmrtau    [Chabta,  Maoita.] 

Blagnates  (Lat.  found  only  in  inscriptions). 
In  Hungary  at  this  day,  and  formerly  also  in 
Poland,  the  title  of  the  noble  estate  in  the 
national  representation.  [States.]  The  Hun- 
garian magnates  are  divided  into  greater  and 
lesser ;  certain  high  state  officers  belonging  to 
the  first  class,  the  county  and  barons  of  the 
kingdom  to  the  second. 

Mmgnesia  (MgO ).  A  white,  tasteless,  earthy 
substance,  usually  obtained  by  exposing  its  hy- 
drated  carbonate  to  a  red  neat  Its  specific 
flravity  is  about  3*4.  It  is  almost  insoluble : 
bat  when  moistened  and  put  upon  turmeric 
paper  it  reddens  it:  this  sometimes  depends 
upon  a  trace  of  lime.  In  commerce,  pure  mag- 
nesia is  generally  distinguished  by  the  term 
ealeined  magnena ;  and  the  hydrated  carbonate 
of  magnesium,  obtained  by  precipitating  a  so- 
lution of  sulphate  of  magnesium  by  carbonate 
of  sodium  and  washing  and  drying  the  precipi- 
tate, goes  by  the  name  of  magneda^  or  magnesia 
alba.  The  chief  use  of  magnesia  and  its  car- 
bonate is  in  medicine.  Sulphate  of  magnesium 
is  obtained  by  evaporating  the  residue  of  sea- 
water  after  the  common  salt  has  been  separated, 
or  by  adding  sulphuric  acid  to  bittern^  and 
evaporating,  so  as  to  obtain  the  resulting  sul- 
phate of  magnesium.  This  salt  is  also  obtained 
by  the  action  of  dilute  sulphuric  acid  on  ma^- 
nesian  limestone,  and  it  is  not  uncommon  m 
mineral  waters :  it  was  formerly  procured  firom 
certain  springs  near  Epsom,  in  Surrey,  and  was 
hence  termed  Epsam  salt.  It  crystallises  in 
four-sided  prisms  with  dihedral  summits.  Its 
crystals  are  soluble  in  their  weight  of  water  at 
6(io,  and  in  three-fourths  their  weight  at  212^. 
They  melt  when  heated,  and  graidually  lose 
their  water  of  crystallisation.  They  contain  7 
atoms  of  water  of  crystallisation;  MgS04, 
7HsO.  This  salt  is  a  useful  purgative  in  me- 
dicine, and  is  the  chief  source  of  the  other 
forms  of  magnesia.  All  the  magnesian  salts 
have  a  peculiar  bitterish  taste ;  hence  the  Ger- 
man term  bitter-erde,  bitier'Sarth,  Magnesia 
is  found  native  in  the  state  of  hydrated  car- 
bonate ;  it  exists  as  a  component  part  of  several 
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minerals,  and  many  of  them  are  soft  or  soapy 
to  the  touch.  A  native  hydrate  of  niagnesia 
occurs  in  the  serpentine  rocks  at  Hoboken,  in 
New  Jersey,  and  also  in  Uust^  one  of  the  Shet- 
land Isles.  It  has  a  pale  greenish  hue  and  a 
•oft  lamellar  texture. 

Bgagnaalaii  ZdmestoBe.  A  mixed  car- 
bonate of  lime  and  ma^esia  is  sometimes  met 
with  in  rock  masses  puttmg  on  the  appearance  of 
common  limestone,-  but  generally  harder  and 
heavier.  When  crystalline,  it  is  called  dolomiie, 
but  the  crystallisation  is  generally  imperfecL 
Magnesian  limestone  is  comparatively  afewlv 
soluble  in  dilute  adds,  and  m  this  respect  is 
unlike  the  common  limestones.  Nevertheless, 
as  a  building  stone,  it  appears  to  be  less  fitted 
for  London  use  than  many  of  the  ordinaiy 
limestones. 

Geologically,  the  magnesian  limestones  oc- 
cupy a  definite  position  among  the  newest 
palasozoic  rocks.  This  part  of  the  series  is 
known'  as  Permian,  the  most  important 
features  of  the  rock  being  developed  in  the 
kingvlom  of  Perm  in  Russia. 

Physically,  the  magnesian  limestone  is  in 
many  parts  of  Englimd  a  diff  often  steej^ 
scarped,  overhanging  the  coal  measures.  Parts 
of  it  seem  to  have  been  a  coral  deposit  built 
on  the  edges  of  coal  measures,  but  these  have 
since  been  altered  chemically  perhaps  by  mag- 
nesian vapours.  Fossil  fish  are  common  u 
some  parts  of  the  series,  and  a  highly  bita- 
minous  schist  containing  argentiferous  copper 
(the  Kupfer  sehie/er  of  German  geologists)  is 
characteristic  of  certain  deposits  at  the  base  <4 
the  series  developed  in  Germany. 

ICagaeaite.  Native  carbonate  of  magnesia. 
It  forms  an  immense  bed  at  Bolton  in  fi*"«^% 
and  also  occurs  extensively  in  Greece. 

Magnesium.  Symbol  Mg ;  atomic  weight 
24.  A  metal  of  which  magnesia  is  the  oxide. 
It  was  discovered  by  Davy  in  1808,  who  ob- 
tained it  by  electrising  mercury  in  contnrt 
with  magnesia,  and  also  by  passine  the  vapoor  of 
potassium  over  magnesia  at  a  white  heat.  In 
1830,  Bussy  obtained  it  by  the  decomposition 
of  chloride  of  magnesium  by  potassium.  It 
has  since  been  prepared  in  Luve  quantities,  by 
the  action  of  sodium  on  chloride  of  magnesium, 
and  is  now  manufactured  for  commemal  pur- 
poses. Maf;nesium  is  a  white  metal,  of  tha 
specific  gravihr  of  about  1*76 :  it  may  be  draws 
into  wire  and  laminated ;  it  melts  and  vola- 
tilises at  about  the  same  temperature  as  rine^ 
i.e.  at  a  bright  red  heat.  It  is  unchanged 
in  dry  air,  and  is  only  slowly  oxidised  in  dtaap 
air;  it  does  not  decompose  water  and  liberate 
hydrogen  at  common  temperatures,  but  is 
rapidly  acted  upon  by  dilute  adds.  HesAed  to 
redness  in  the  air,  it  bums  with  a  *^'>**^«'^g 
bluish  white  lights  rich  in  the  chemical  rm, 
so  that  its  flame  has  been  veiy  suooessAiI^ 
applied  to  the  purposes  of  photography;  it 
readily  combines  with  the  halogens,  and  fonus 
a  nitnde  with  nitrogen.  Magnesia  is  its  qofy 
oxide,  which  is  constituted  of  24  of  magnesium 
and  16  of  oxygen  s  40  magneda. 
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ratural.  The  native  black  oxide 
of  iron,  Fe^O^,  so  called  from  ita  disooveiy  at 
Magnesia  in  Asia  Minor.  It  can  be  excited  like 
metallic  iron,  but  the  effect  is  more  permanent. 
Kon^aa  the  natural  blocks  of  this  magnetic  sub- 
•tancehave  Iain  for  ages  in  nearly  the  same  posi- 
tion with  regard  to  the  magnetic  meridian,  they 
have  acquired  magnetic  polarity ;  in  other  words, 
they  have  become  natural  magnets,  and  retain 
this  character  after  removal  firom  the  stratum 
in  which  they  aro  found.  The  natural  magnet 
is  usually  of  a  dark-grey  hue,  and  has  a  dull  me- 
tallic lustre.-  It  is  found  in  considerable  masses 
in  the  iron  mines  of  Sweden  and  Norway ;  in 
the  Isle  of  Elba ;  in  different  parts  of  Arabia, 
China,  Siam,  and  the  Philippine  Islands.  Small 
magnets  are  also  occasionally,  though  rarely, 
met  with  among  the  iron  ores  of  this  country. 

The  earlier  navigators  believed  that  the 
magnet  pointed  always  to  the  north  pole  of 
the  earth  ;  and  that  therefore  by  means  of  it ' 
they  could  always  at  once  tell  the  direction  of 
their  meridian,  and  consequently  in  what  di- 
reeiion  they  were  sailing.  It  was  hence  called 
the  loadstone  or  leading  stone. 

The  employment  of  the  l^^adstone  itself  for 
the  purposes  of  navigation  has  long  been  laid 
aside ;  as  artificial  magnets  can  be  constructed 
having  a  much  greater  intensity  of  directive 
power.     [Maoxstisv.] 

BKairiietio  Compaasaa.    [Compass.] 

Xaira^tto  Compensator.  A  contrivance 
devised  by  Mr.  Barlow,  but  now  seldom  used, 
for  eliminating  the  influence  of  a  ship's  guns 
and  other  iron  in  deranging  the  bearings  of  the 
compass.  It  consists  of  a  plate  or  combination 
of  plates  of  iron  placed  near  the  binnacle,  so 
as  to  counteract,  by  an  equal  and  opposite 
attraction,  that  of  the  rest  of  the  iron  on  ooard 
the  vessel  Mr.  Airy  {Philosophical  TranS" 
aeOons  1839)  has  investigated  the  law  of  dis- 
turbance in  the  case  of  vessels  built  of  iron,  and 
shown  that  the  disturbing  force  consists  of  a 
very  large  force  of  permanent  magnetism  in  the 
rolled  and  hardened  plates  employed  in  the 
construction  of  the  vessel,  and  a  very  small  force 
of  induced  magnetism,  which  changes  with  the 
place  of  the  ship,  or  rather  with  the  varying 
drcamstances  of  terrestrial  magnetism  by  which 
it  if  produced.  Mr.  Airy  has  given  a  set  of 
practical  rules  for  correcting  the  disturbing 
roroes  by  means  of  two  powerM  magnets  placed 
at  light  angles  to  each  other  below  the  compass, 
and  a  box  of  small  iron  chain,  which  is  used 
instead  of  Barlow's  correcting  plate. 

Since,  however,  both  the  disturbing  magnetic 
elements  are  liable  to  gradual  or  even  sudden 
variation,  it  is  absolutely  necessary  that  the 
fLCcaney  of  the  compensation  should  be  fre- 
quently tested.  The  use  of  iron  in  ship  build- 
ing and  for  the  plating  of  vessels  of  war  has 
rendered  a  re-investigation  of  this  matter  ne- 
cessary. Recent  valuable  contributions  to  our 
knowledge  of  the  subject  will  be  found  in  the 
Proceedings  (^  the  Royal  Society,  vol.  xiv.  pp. 
IM,  800.     [Dbviation  of  TKS  C01fPA88.1 

[Maojuvhts.j 
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BlavBOtlo  SToodle.  A  small  bar  of  hard 
steel  suspended  by  its  centre,  and  magnetised, 
which  shows  the  direction  of  the  resultant  oi 
the  magnetic  forces  at  the  place  of  observation. 
[Compass;  Dippdcq  Nxedul] 

Xagaatlo  Pyiitos.  Native  sulphide  ol 
iron,  so  called  in  consequence  of  its  attracting 
the  magnetic  needle.  It  generally  occurs  mas- 
sive and  amorphous,  with  a  granular  structure^ 
but  sometimes  (though  raroly)  crystallised. 

BlavBotio  Tube.    [Tubb.] 

Btavnetifliiu  The  science  which  investi- 
gates the  phenomena  presented  by  natural  and 
aitiflcial  magnets,  ana  the  laws  by  which  they 
are  connected.  The  following  brief  explanation 
of  it  under  both  aspects  may  serve  to  render  the 
subject  generally  intelligible ;  but  it  is  impos- 
sible to  give  moro  than  the  essential  phenomena 
and  the  general  laws,  without  descending  to  the 
detail  of  jparticular  cases.  For  further  infer* 
mation  reference  may  be  made  to  the  excellent 
compendium  of  Dr.  Rogeti  in  the  Library  of 
Useful  Knowledge ;  to  Barlow's  Magnetic  At* 
tractions  (2nd  ed.),  and  'Treatise  on  Magnet- 
ism' in  the  EJncycloptgdia  Metropolitana ;  Sir 
D.  Brewster's  'Treatise  on  Magnetism'  in  the 
Ency.  Brit. ;  Gilbert,  De  MagneU,  1600,  folio ; 
Robison's  Mechanical  Philosophy ;  Bjot,  Draiti 
de  Physique^  torn,  iii.;  Pouillet,  Elimens  ds 
Physiqite;  Becquerel,  Traiti  ^6lectriciU  ei 
du  Magnitisme;  Faraday's  Experimental  Rc' 
searches ;  Watt's  Dictionary  of  Chemistry,  art. 
'Magnetism;'  and  various  papers  in  the  TVans- 
actions  of  the  Royal  Societies  of  London  and 
Edinburgh. 

If  a  nicely  balanced  piece  of  steel  be 
suspended  from  its  middle  by  a  piece  of  un- 
twisted silk,  or  allowed  to  rest  upon  a  pivot, 
free  to  turn  in  all  directions,  both  norizontally 
and  verticaUy ;  and  if  it  be  then  magnet!sed  by 
any  of  the  methods  hereafter  described,  it  wiu 
turn  itself  into  one  particular  position,  and  U 
disturbed  by  any  means  it  will  return  invariably 
to  the  same  as  its  position  of  repose.  The 
horizontal  angle  which  it  makes  with  the  meri- 
dian is  called  its  variation,  or  its  dedination ; 
and  the  vertical  angle  which  it  makes  with  the 
horizon  its  dip  or  inclination. 

On  the  Formation  of  Artificial  Magnets. — 1. 
If  a  steel  bar  be  held  in  the  natural  direction 
of  the  needle,  and  two  or  three  smart  blows  be 
given  at  the  upper  end  with  a  hammer,  it  wiU 
become  a  permanent,  though  feeble,  magnet. 

2.  Ifthe  end  of  a  steel  bar  be  placed  in  oon^ 
tact  with  one  of  the  poles  of  a  magnet^  it  will 
become  permanently  magnetic  by  induction.  A 
better  plan  is  to  place  the  bar  in  a  line  be- 
tween the  opposite  poles  of  two  magnets  of 
great  intensity. 

3.  Lay  the  bar  flat  on  a  table,  and  draw 
a  magnet  (placed  upright  upon  the  centre  of 
it)  several  times  to  one  end,  always  the  same 
way.  Or  take  two  magnets,  and  lay  them 
horizontally  upon  the  bar  to  be  impregnate^ 
having  their  dissimilar  ends  in  contact  over  ita 
middle ;  and  slide  each  towards  the  end  of  the 
bar.    This  must  be  repeated  several  timet.    Or, 
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again,  instead  of  lajing  them  horizontally,  hold  into  a  temporary  magnet  :al80 ;  and,  in  like 
them  in  any  angle  of  inclination  (each  in  the  manner,  the  second  piece  of  iron  maybe  proved 
aame  angle,  estimated  from  the  perpendicular  to  have  become  likewise  a  temporary  magnet ; 
to  the  middle  of  the  bar),  and  draw  them  several  and  then  the  third,  and  so  on.  The  intensity 
times  dong  towards  the  ends,  without  varying  of  attraction  and  repulsion  is,  however,  weaker 
their  inclinations.  in  each  in  succession,  till  at  length  it  becomea 

The  above  methods  were  those  originally  '  insensible.  This  is  prettily  exhibited  by  at- 
employed;  but  when  the  principles  of  magnetic  I  tadiing  a  key  to  a  magnet^  a  nail  to  the  key, 
induction  came  to  be  better  understood,  more  \  a  smaller  nail  to  that^  a  sewing  needle  to  the 
complicated  but  more  effective  processes  were  '  smaller  nail,  and  so  on,  as  long  as  there  is 
invented,  for  the  explanation  of  which  refer-  >  sufficient  induced  magnetic  force  to  sustain 
ence  must  be  made  to  works  expressly  on  the  <  the  scries  in  a  state  of  suspension.  The  iron 
subject.  (Brewster's  TreaUse  on  Moffnetiam.) ,  is  said  to  be  converted  into  a  magnet ;  or  to 
Those  more  complicated  processes  may  be  i  be  magnetised  hy  induction. 
greatly  simplified  bv  the  substitution  of  a  mag-  i  Phenomenon  3.  If  twomagnetsbe  suspended, 
net  in  the  form  of  a  horse-shoe  for  the  compound  i  as  in  the  last  experiment,  it  will  be  found  that 
magnets.  If  placed  at  once  in  the  middle  of  i  the  two  north  poles  repel  each  other,  and  the 
the  needle  to  be  magnetised,  with  the  poles  ;  two  south  poles  repel  each  other ;  but  the  north 
turned  in  a  direction  the  reverse  of  the  poles  '  pole  of  the  one  and  the  south  pole  of  the  other 
intended  to  be  given  to  the  needle,  and  then  '  mutually  attract  each  other.  They  will,  in 
moved  backwards  and  forwards  along  the  surface  '  consequence  of  this  mutual  action  upon  each 
of  the  needle,  taking  care  to  pass  over  each  half  j  other,  take  positions  generally  different  from 
of  it  an  equal  number  of  tim^Si  and  repeating  those  which  they  would  each  take  in  the  absence 
the  same  operation  on  the  other  side,  the  needle   of  each  other. 

i»  speedily  and  effectually  rendered  magnetic.  Phenomenon  4.  If  the  poles  of  the  sucoes- 
This  is  by  far  the  simplest  mode  of  magnetising ;    sive  induced  magnets  spoken  of  in  Phenomenon 

'  3  be  examined  as  to  their  miture,  by  means 

of  their  action  on  the  poles  of  a  small  magnetic 
needle,  it  will  be  found  that  each  of  them  is  a 


and  it  may  be  considered  as  a  method  by  in- 
duction, the  induction  being  accelerated  by  the 
friction. 


On  the  principal  Phenomena  exhibited  by  Ar-   distinct  magnet,  each  consecutive  pair  of  th  m 


i^ficial  Magnets. — In  the  following  phenomena 
the  point  of  the  needle  which  dips  below  the 
horizon,  and  points  to  the  westward  of  the  me- 
ffidian,  is  called  the  north  pole  of  the  needle,  and 
the  elevated  one  the  south  pole.  When  the 
horizontal  needle  is  used,  the  same  terms  apply ; 
•the  end  which  varies  westward  being  the  north 
pole,  and  the  other  the  south  polf . 

Phenomenon  1.  If  either  pole  of  a  magnet 
be  brought  near  any  small  piece  of  soft  unmag- 
netised  iron,  it  will  be  found  to  attract  it.  Iron 
flings,  for  instance,  are  immediately  collected 
together  when  a  magnet  is  placed  among  them ; 
imd  they  adhere  to  it  when  lifted  up,  and  more 
meciauy  about  the  poles  of  the  magnet,  in 
^hick  clusters.  About  the  intermediate  parts 
t)ie  number  that  adhere  is  much  less  than 
nearer  the  ends ;  and  in  every  magnet  there  is 
jA  part  to  which  the  filings  have  no  tendency  to 
fianere  at  all.  It  thus  appears  that  the  mtig' 
^etic  forces,  whatever  be  their  nature,  are  con- 
^oeptrated  near  the  extremities  of  the  magnet; 
and  diminish  in  intensity  as  they  recede  from 
.those  extremities. 

Phenomenon  2.  When,  instead  of  fragments 
of  iron,  we  substitute  a  rectangular  or  cylindri- 
oal  bar  of  soft  unmagnetised  iron,  the  magnet 
and  the  iron  will  be  mutually  attracted  towards 
each  other.  The  best  mode  of  exhibiting  this 
IB  to  suspend  them  by  threads  of  untwisted 
frilk  at  the  appropriate  distances,  as  the  friction 
which  they  would  undergo  in  sliding  on  a  table 
ii  thus  removed.  It  will  be  found  that  the 
•Ads  which  are  nearest  to  each  other  will  tend 
jto  coalesce.     If  another  iron  body  be  brought 

2 ear  the  former  in  this  state  of  the  apparatus, 
le  first  iron  will  be  found  to  be  converted 
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having  their  dissimilar  poles  in  contact.  Hiis 
is  known  at  onco  by  observing  which  end  of  the 
needle  is  attracted  before  the  next  piece  of  iron 
is  put  on,  and  which  after  it  is  added,  the 
needle  being  applied  near  the  imtouehed  end  of 
the  iron. 

If,  moreover,  the  pieces  of  iron  be  laid  on  a 
table  and  not  in  contact,  the  same  phenomena 
will  be  observed  on  the  application  of  the  trial 
needle  near  their  extremities. 

Phenomenon  5.  If  the  iron  be  removed,  it 
instantly  ceases  to  be  magnetic,  and  may  have 
its  position  reversed  with  precisely  the  ^am* 
effect  as  before,  each  phenomenon  taking  place 
now  at  the  end  opposite  to  that  where  it  was 
exhibited  before;  and  this  will  be  the  case, 
however  long  the  apparatus  has  been  allowed 
to  remain  in  the  position  spoken  ofl  I^ 
however,  pieces  of  steel  be  employed,  the 
inductive  influence  is  less  than  in  the  iron: 
whilst,  instead  of  losing  its  magnetism  in- 
stantaneously, as  the  iron  did,  it  retains  a 
portion  of  it,  and  becomes  itself  a  permanent 
magnet.  There  are  indeed  few,  if  any,  pieces 
of  iron  and  steel  in  which  the  magnetic  foroe  is 
wholly  lost  or  wholly  retained  upon  removal ; 
but  we  here  speak  of  the  sensible  and  approxi- 
mate circumstances  of  the  phenomena. 

Phenomenon  6.  If  a  magnet  be  broken  or 
any  way  severed,  it  is  converted  into  two 
separate  ma^ets;  the  two  ends  of  the  frag- 
ments at  which  the  fracture  was  made  being  of 
opposite  kinds  to  the  two  ends  of  the  whole 
bar  respectively,  as  if  they  had  been  but  two 
magnets  united  by  opposite  poles. 

Phenomenon  7.  if  two  magnets  be.bxought 
near  each  other,  their  intensity  of  action  on  the 
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▼ibradons  of  a  needle  are  affected  according  to 
the  relative  positions  of  the  poles,  indicating  not 
only  that  the  direction  of  the  quiest^nt  state  of 
the  needle  is  affected  (Phenomenon  3),  but 
that  the  intensity  of  the  magnetic  force  is  also 
altered.  This  shows  that  the  magnetised  bar 
itself  is  affected  by  the  inductive  power  of  the 
other  bar,  as  soft  iron  is. 

Phenomenon  8.     If  a  mass  of  soft  iron  be  '< 
brought  into  the  vicinity  of  a  magnetic  needle,  | 
the  needle  will  be  generdily  deflected  from  its 
natural  position  in  varions  degrees  and  direc- 1 
tions,  according  to  the  form  and  position  of 
the   needle    and  tlie  mass.      When    an   iron 
sphere  is    employed,   as  a  cannon    ball,  the 
investigation  of  the  order  of  the  phenomena 
becomes  more  simple  and  easy ;  and  it  was  by 
remarking  that  in  this  case  there  was  a  certain 
plane  in  any  point  of  which  the  necdlo  may  be 
placed  with  respect  to  the  sphere  where  the 
needle  would  not  be  at  all  deflected,  that  Mr. 
Barlow  was  led  to  prosecute  his  celebrated 
experiments    on  this    subject.      Mr.    Christie 
remarked  that  this  plane  was  the  plane  passing 
through  the  centre  of  the  ball,  perpendicular  to 
the  natural  direction  of  the  needle  itself. 

Phenomenon  9.  If  discs  of  various  metals 
be  put  into  rapid  rotation,  they  will  also  deflect 
the  magnetic  needle  from  its  natural  position. 
That  this  is  not  owing  to  vibration  or  vorticity 
produced  in  the  air,  is  rendered  evident  by  the 
same  effects  taking  place  in  a  more  intense  de- 
gree in  vacno  than  in  the  open  air.  The  phe- 
nomenon itself  was  first  observed  by  Arago  in 
France ;  but  it  has  been  chiefly  investigated  in 
this  country  by  Herschel,  Babbage,  Christie, 
Barlow,  Faraday,  and  Harris,  to  whose  memoirs 
on  the  sulject,  in  the  Philosophical  TranS' 
actions,  the  reader  is  especially  referred. 

Phenomenon  10.  Bars  which  have  stood  long 
in  a  vertical  position,  as  iron  railings,  &c,  are 
found  to  have  become  permanently  magnetic. 
A  bar  of  soft  iron,  placed  in  the  natuial  direc- 
tion of  the  magnetic  needle,  acquires  temporary 
magnetism ;  and  if  a  bar  of  steel  be  left  there 
for  a  sufficient  time,  it  becomes  a  permanent 
magnet.  These  facts  show  that  the  earth  itself 
is  a  great  magnet,  and  converts  the  others  into 
naenets  by  induction.  This  was  observed  so 
far  oack  as  the  time  of  Dr.  Gilbert ;  and  it  is 
remariuble  that,  whilst  his  great  contemporary 
Lord  Bacon  was  perceptively  urging  the  new 
organon  in   philosophy,  Gilbert  was  actually 

Sutting  it  into  the  most  careful  practice.  The 
octrine  of  terrestrial  induction,  as  taught  by 
Gilbert^  is  the  doctrine  of  the  present  honr^ 
and  with  scarcely  a  single  improvement  in  the 
whole  range  of  the  theoiy. 

The  foregoing  contain  the  most  important 
phenomena  of  magnetism  which  depend  upon 
terrestrial  influence  merely :  those  which  depend 
upon  electrical  influence  will  be  found  under 
the  head  Elbctbo-maokbtisil 

Laws  of  Magnetic  Action, — ^Law  1.  The  in- 
tenmty  of  the  attractive  force  exercised'  by  the 
north  pole  of  one  magnet  on  the  south  pole  of 
another,  and  its  repulsive  force  on  the  north 

427 


pole  of  the  second,  varies  inversely  as  the 
square  of  the  distance  of  those  poles ;  and  the 
like  occurs  when  we  consider  the  action  of  the 
south  pole  of  the  first  magnet  on  the  north  and 
south  poles  respectively  of  the  other.  The 
same  law,  precisely,  holds  with  respect  to  the 
attraction  of  a  corpuscle  of  unmagnetised 
iron. 

This  is  the  fundamental  law  of  the  science, 
and  may  be  considered  as  the  source  from 
which  the  others  flow  by  mathematical  reason- 
ing. It  has  been  determined  with  great  care 
by  several  philosophers,  but  especially  Michell 
and  Coulomb,  bv  means  of  the  torsion  balance 
and  by  the  method  of  oscillations,  the  squares 
of  the  times  of  oscillation  being  inversely  as 
the  attractive  forces. 

Law  2.  When  the  needle  is  very  short  in 
comparison  with  the  distance  and  length  of  ths 
magnet,  and  has  its  centre  fixed  immovably, 
but  is  otherwise  at  liberty  to  take  any  directive 
position,  it  will  so  arrange  itself  that  its  line  of 
direction  will  be  in  the  plane  drawn  through 
the  two  poles  of  the  magnet  and  its  own  (the 
needle's)  centre  of  rotation  ;  and  if  the  line  of 
the  needle's  direction  bo  produced  to  meet  the 
magnetic  line  (or  line  drawn  through  the  poles), 
it  will  divide  the  latter  into  segments  estimated 
from  the  poles,  which  are  in  the  ratios  of  the 
cubes  of  the  distances  of  the  poles  from  ,the 
centre  of  the  needle.  When  the  needle  is  not 
small  in  comparison,  as  above,  the  law  becomes 
more  complicated. 

Law  3.  If  two  magnetic  needles  be  made  to 
vibrate,  the  intensities  of  their  magnetic  forces 
are  as  the  squares  of  their  number  of  vibrations 
made  in  the  same  time.  This  is  true,  what- 
ever be  tiie  planes  in  which  they  vibrate,  so  f^ 
as  the  force  is  effective  in  that  plane ;  but  for 
a  direct  comparison  of  the  ratio  of  the  inten* 
sities  without  further  computation,  the  vibra- 
tions of  both  needles  must  in  both  eases  bO 
made  in  the  same  plane.  The  planes  most 
commonlv  used  for  vibration  are — the  horiaontal 
plane;  the  plane  which  has  been  called  the 
magnetic  meridian,  or  that  vertical  plane  which 
passes  through  the  natural  direction  of  the 
needle  at  the  place  of  observation ;  and  the 
vertical  plane  at  right  nnffles  to  this. 

Law  4.  If  the  needle  be  allowed  to  move 
vertically  in  a  plane  making  any  angle  with 
the  magnetic  meridian,  the  dip  in  that  case  is 
equal  to  the  dip  in  the  magnetic  meridian  mul- 
tiplied by  the  cosine  of  the  inclination  of  the 
two  planes ;  and  if  two  planes  be  taken  at 
right  angles,  in  which  the  dip  is  observed,  the 
square  of  the  cotangent  of  the  natural  dip  at 
that  place  is  equal  to  the  sum  of  the  squares 
of  the  cotangents  of  the  observed  dips. 

Law  5.  The  intensity  of  the  horizontal  force 
is  equal  to  the  intensity  of  the  whole  force  mul- 
tiplied by  the  cosine  of  the  dip.  If,  therefore, 
the  same  needle  be  used  in  all  the  experiments^ 
and  observations  be  made  to  determine  the  dip 
and  horizontal  intensity  at  several  different 
places,  the  relative  intensities  of  the  terrestrial 
magnetic  force  can  be  deduced  from  those  oIh 
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aorations,  by  the  three  List  hiws,  for  each  of 
the  phices. 

The  hiws  afioordlng  to  which  magnetic  force 
ia  influenced  by  temperature  ha^e  been  inves- 
tigated chiefly  by  Coulomb^  Knpfier,  Barlow, 
Christie,  and  Faraday.  It  appears  generally 
tiiat  between  the  temperature  of  —3^  and 
•4- 127^  of  Fahrenheit  the  intensity  of  magnets 
decreases  as  the  temperature  increases;  and 
that  at  temperatures  above  100^  a  part  of  the 
power  of  the  magnet  is  permanently  destroyed, 
whilst  at  a  red  heat  the  magnetism  disappears 
altogether. 

BKaffiietlMn«  AnlmaL  This  alleged  in- 
fluence, or  agent,  was  first  heard  of  in  Vienna 
about  the  year  1776,  when  a  person  of  the  name 
of  Anthony  Mesmer  published  a  thesis  On  the 
Influence  of  the  Plaiute  on  the  Human  Body, 
About  the  same  time  a  Jesuit,  called  Father 
Hehl,  imagined  that  by  the  help  of  a  loadstone 
and  certain  steel  plates  rendered  magnetic  he 
had  cured  several  diseases ;  and  being  struck 
with  the  analogy  of  Mesmer^s  views  to  his  own, 
they  entered  into  a  kind  of  partnership  as  joint 
practitioners,  and  attracted  considerable  notice ; 
80  that,  although  they  soon  quarrelled,  their 
system  of  treatment  haa  acquired  some  notoriety 
and  many  powerful  advocates.  Hehl  continued 
to  pmctise  this  new  and  occult  science  in 
Germany ;  and  Mesmer,  in  1778,  went  to  Paris, 
and  in  the  course  of  a  short  time  performed 
such  wonderful  cures,  real  or  imaginary,  that 
his  apartments  were  daily  thronged  with 
patients  of  all  ranks,  and  fees  and  reputation 
poured  in  from  all  quarters.  He  here,  how- 
ever, associated  himself  with  a  M.  d*£slon,  a 
medical  man,  who,  being  more  skilful  in  the  art 
of  pleasing  patients  than  his  master,  contrived 
to  gain  the  ascendency,  and  so  to  di^p^nst  Mes- 
mer that  he  was  induced  to  quit  Pans  for  Spa, 
where,  under  the  pretence  of  initiating  others 
in  the  secrets  of  his  trade,  he  soon  raised  about 
14,000/.,  with  which  he  retired  to  his  native 
place  (Mersburg  in  Suabia),  and  left  magnetism 
and  the  magnetisers  to  their  own  re80urc<ni. 

To  ascertain  how  far  the  pretensions  of  the 
animal  magnetisers  were  entitled  to  any  at- 
tention or  support,  the  French  government 
appointed  a  committee  of  scientific  and  un- 
prejudiced persons  to  investigate  its  merits, 
among  whom  were  Bailly,  Franklin,  and 
Lavoisier ;  and  it  is  curious  that  their  report^ 
which  was  translated  into  English,  and  pub- 
lished here  in  1785,  is  not  more  frequently 
quoted.  '  This  pretended  agent,'  say  they,  '  is 
not  magnetism;  for  on  examining  the  grand 
reservoir  of  the  fluid  by  a  needle  and  electro- 
meter, neither  magnetism  nor  electricity  could 
be  detected.  We  tried  it  upon  ourselves  and 
oUiers  without  effect;  ana  on  blindfolding 
those  who  professed  great  susceptibility  of  its 
influence,  all  its  ordinary  effects  were  produced 
when  nothing  was  done  but  when  they  imagined 
they  were  magnetised,  while  none  of  its  effiscts 
wwe  prcNlneed  when  thev  were  really  mag- 
Botiflea  but  imaeined  nothing  was  done.  So 
also  when  brou^t  under  a  magneCiaed  tree; 
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nothing  happened  if  they  thought  they  were  at 
a  distance  from  it,  while  they  immediately 
went  into  violent  convulsions  when  they  thought 
they  were  near  the  tree,  though  reallv  not  so. 
The  effects,  therefore,'  say  the  commissioners, 
'are  purely  imaginary;  and  although  they 
have  wrought  some  cures,  they  are  not  without 
danger,  for  the  convulsions  sometimes  spread 
among  the  feeble  of  body  and  mind,  and  espe-  ^ 
cially  among  women.  And,  flnally,  there  are 
parts  of  the  operations  which  may  readily  be 
turned  to  vicious  purposes ;  and,  in  fact»  im- 
moral practices  have  alrea(^  actually  grown 
out  of  them.' 

Although  the  alleged  phenomena  of  animal 
magnetism  or  mesmerism  have  since  been  re- 
peatedly investigated,  yet  little  of  a  tangible 
or  satiafiictory  nature  has  been  clearly  esta- 
blished. In  such  investigations  it  is  difi&cult 
to  eliminate  sources  of  error  arising  from  the 
imagination  of  the  patient,  and  which  hava 
doubtless  often  led  observers  astray;  but,  be 
the  alleged  phenomena  of  mesmerism  true  oi 
fidlacious,  it  is  certain  that  they  have  no  con 
nection  whatever  with  magnetism. 

aKaffiietlMn«  Twr— toUtf,  During  the 
last  quarter  of  a  century  immense  efibrts  have 
been  made  to  determine  the  phenomena  and 
laws  of  terrestrial  magnetism.  The  impulse 
given  to  the  study  of  this  department  of 
science  is  mainly  due  to  Alexander  von  Hum- 
boldt, who,  in  1828,  formed  an  association  at 
Berlin  for  the  purpose  of  verifying  an  inference 
which  had  been  drawn  from  the  comparison  of 
corresponding  observations  made  at  London 
and  Upsala  by  Gbaham  and  Celsius  in  the  last 
century,  and  more  recently  at  Paris  and  Kacaa 
by  Aiago  and  Eupffer,  namely  that  the  irre- 
gular movements  of  the  needle  take  place  simul- 
taneously at  places  very  distant  firom  each  other. 
At  flrst  the  operations  were  on  a  very  limited 
scale,  beinp;  conflned  to  hourly  observations  on 
some  particular  days  previously  agreed  on,  at 
Berlin  and  Freyberg;  but  in  the  following 
year  the  plan  received  an  immense  extension 
in  consequence  of  the  establishment  by  the 
Russian  government  of  magneticsl  observa- 
tories (acting  in  co-operation  with  those  of 
Germany)  at  St.  Petersburg,  Kazan,  Nicolaieff^ 
and  Sitka  (on  the  north-west  coast  of  America) ; 
that  is  to  say,  across  the  whole  continent  of 
Europe  and  Asia.  A  second  association  was 
sotm  after  formed  at  Ghottingen  by  Ph>fe8sor 
Oauss,  by  which  very  important  improve- 
ments were  effected  both  in  the  instruments 
used  and  the  methods  of  observing,  which 
have  been  smcegenerally  adopted.  In  1836  the 
indefati^ble  ^imboldt  addressed  a  letter  to 
the  President  of  the  Royal  Society,  on  the  best 
means  of  perfecting  the  knowledge  of  terrestrial 
magnetism ;  and,  his  suggestions  being  approved 
by  the  council  of  the  society,  the  government 
was  induced,  throueh  the  representations  of 
that  body,  to  sanction  the  establishment,  in 
several  of  the  British  colonies,  of  observatories, 
equipped  with  appropriate  instruments,  and 
tupenntended  by  militaiy  or  naval  officers^  with 
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tnfllcient  assistance  at  their  disposal  for  making 
eontinuous  hourly  or  tujo-hourly  observations 
of  the  different  magnetic  elements.  The  places 
selected  were  Toronto,  St.  Helena,  the  Cape  of 
Good  Hope,  and  Hobarton,  in  Van  Diemen*s 
Land ;  and,  as  it  was  considered  important  to 
obtain  observations  in  high  southern  latitudes, 
the  expedition  to  the  Antarctic  seas,  under  the 
command  of  Sir  James  Clarke  Ross,  was  pro- 
jected  and  ordered  at  the  same  time.  The 
East  India  Company  likewise  promised  its  co- 
operation by  providing  for  the  establishment 
and  maintenance  of  observatories  at  Bombay, 
Madras,  Lucknow,  Singapore,  and  Simla;  and 
at  home,  a  masnetical  and  meteorological  de- 
partment was  Mded  to  the  Royal  Observatory 
at  Greenwich.  Latterly  the  British  Association 
Magnetical  Observatory  at  £ew  has  become 
the  centre  of  this  class  of  observations,  and  it 
has  formed  the  model  of  other  observatories 
recently  established  at  Coimbra,  St  Petersburg, 
Lisbon,  Montreal,  the  Mauritius,  Melbourne, 
and  other  places.  The  observations  (made 
systematically)  at  the  stations  first  named, 
according  to  rules  drawn  up  by  a  Committee 
of  the  'SoytX  Society,  were  reduced  under  the 
superintendence  of  Colonel  (now  General)  Sa- 
bine, at  an  establishment  maintained  by  the 
government,  at  Woolwich.  Several  volumes  of 
observations  have  been  published,  containing 
a  regular  series,  since  1840,  made  at  Toronto, 
Hobarton,  and  St.  Helena ;  and  including  those 
made  in  1841  and  1842  by  the  officers  of  the 
Antarctic  expedition.  In  addition  to  these 
official  volumes,  General  Sabine  has  also  con- 
tributed a  series  of  interesting  papers  to  the 
Philosophical  Transactions  and  the  Reports  of 
the  British  Association,  containing  the  results 
deduced  from  a  comparison  of  the  observations 
at  the  different  places,  the  latest  being  in 
the  Phil.  Trans,  for  1864.  This  important 
memoir  should  be  read  by  all  interested  in 
this  subject 

A  magnetical  observation  is  complete  when 
three  elements  are  determined — the  declina- 
tion of  the  magnetic  needle,  its  inclination,  and 
the  intensity  of  the  force.  The  two  latter, 
however,  are  not  usually  observed  directly,  but 
in  lieu  of  them  the  horizontal  and  vertical 
<K>mponents  of  the  intensity  are  observed,  and, 
from  the  variations  of  the  two  components,  the 
variations  of  the  inclination  and  of  the  force  it- 
self are  computed.  The  declination  and  inclina- 
tion indicate  the  direction  in  reference  to  the 
horizontal  and  vertical  planes  which  a  freely 
suspended  needle  woidd  assume,  so  that,  in 
inet^  the  direction  of  the  magnetic  force  and  its 
intensi^  are  the  two  elements  sought  to  be 
determined.  The  instruments  employed  are 
called  by  the  general  name  of  Maonetombtbrs 
[which  see]. 

In  order  to  obtain  a  knowledge  of  the  laws 
of  terrestrial  magnetism,  it  is  necessary  that 
the  mean  values  of  the  tluee  elements,  and  the 
variations  of  those  elements,  should  be  deter- 
mined at  a  great  number  of  points  taken  all 
over  tlM  eaita's  sur&ce.    For  the  pnipote  of 
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comparison,  the  points  or  stations  at  which  the 
observations  have  been  made  are  projected  on 
maps,  and  lines  being  drawn  through  those 
points  at  which  the  mean  values  are  the  same 
in  respect  of  each  element-,  a  series  of  curved 
lines  IS  obtained,  which  indicate  the  values  of 
the  elements  at  the  intermediate  points  with 
more  or  less  accuracy,  according  to  the  proxi- 
mity of  the  stations  at  which  observations  are 
made.  The  curves  thus  traced  through  the 
points  of  equal  declination  are  called  isogonal ; 
those  through  the  points  of  equal  inclination, 
isoclinal;  and  those  connecting  the  points  of 
equal  force,  isodynamic. 

Declination  or  Variation, — Although  the 
general  direction  of  the  horizontal  needle  is 
north  and  south,  there  are  few  places  at  which 
it  points  exactly  in  the  direction  of  the  meri- 
dian. At  London,  and  over  the  greater  part  of 
Europe,  the  north  end  of  the  needle  dechnes  to 
the  west,  while  in  Siberia  and  some  parts  of 
the  NorUi  American  continent  it  declines  to 
the  east 

The  changes  which  take  place  in  the  decli- 
nation are  of  three  kinds — secular,  annual,  and 
diumaL  The  laws  and  period  of  the  secular 
change  are  very  imperfectly  known.  At  Lon- 
don, in  1660,  the  aeclination  was  11^  17'  E. ; 
about  1660  it  was  0°.  Soon  after  that  year 
the  needle  began  to  deviate  to  the  west ;  and 
the  westerly  declination  continued  to  increase 
till  1815,  when  it  seems  to  have  attained  its 
maximum  of  24^  27'  18",  inasmuch  as  it  has 
gradually  decreased  since  that  time.  The  mean 
aeclination  deduced  from  the  observations  at  the 
Greenwich  Observatory  in  1866  was  20^  38'. 

The  annual  variation  of  the  declination  was 
first  remarked  at  Paris  by  Cassini.  From  a 
comparison  of  observations  made  at  Paris  from 
1784  to  1788,  and  at  London  from  1793  to 
1806,  Arago  found  a  minimum  of  declination 
towards  the  vernal  equinox,  and  a  maximum 
towards  the  summer  solstice.  But  it  may  be 
doubted  whether  these  ancient  observations 
were  sufficiently  accurate  to  determine  this 
question,  more  especially  as  the  result  is  not 
confirmed  by  the  recent  observations  in  the 
colonial  observatories.  At  St.  Helena  and 
Toronto  no  variation  of  the  rate  of  the  secular 
chiuige  in  the  different  seasons  is  perceptible. 
At  Hobarton  the  east  declination  appears  to  be, 
on  the  average,  somewhat  greater  in  the  summer 
months  than  in  the  winter  months,  but  the 
differences  are  extremely  small. 

Diurnal  Variation. — ^The  declination  is  also 
subject  to  a  diurnal  change,  which  was  first 
remarked  by  Graham,  at  London,  in  1722. 
The  remark  was  confirmed  by  the  observations 
of  Celsius,  and  by  Hiorter  in  Sweden  (1740- 
1746),  and  subsequentiy  by  those  of  Wargentin, 
who  found  that  the  needle  declined  towards  the 
west  from  the  hours  of  eight  or  nine  before 
noon  tiU  one  or  two  after  noon,  and  then  to- 
wards the  east  till  eight  or  nine  in  the  evening. 
The  same  observers  also  remarked  that  the 
needle  was  affected  by  aurora,  or  polar  light, 
and  that  in  the  pre8en*a  of  this  phenomenon  the 
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dumge  in  its  mean  direction  was  sometimes  as 
much  as  5°  in  the  cooise  of  a  day.  In  the 
Philosophical  IVansactions  for  1759  there  is  a 
paper  by  Canton,  giving  the  results  of  observa- 
tions on  the  daUy  variation  daring  603  days. 
On  574  of  those  days  the  deviations  were  re- 
golar,  and  nearly  the  same  as  those  found  by 
Celsius;  on  the  remaining  days  tiiey  were 
irregular,  and  on  those  days  there  were  displays 
of  aurora.  Canton  ascribed  the  diurnal  change 
to  the  effect  of  the  son's  rays  in  heating  the 
earth,  and  thereby  diminishing  the  magnetic 
force ;  so  that  in  the  morning,  when  the  earth 
is  heated  on  the  eastern  side  of  the  meridian, 
the  magnetic  force  on  that  side  is  weakened, 
and  the  needle  consequently  declines  to  the 
west ;  and  in  the  afternoon,  as  the  earth  be- 
comes heated  on  the  western  side  of  the  meri- 
^Uan,  the  needle  begins  to  move  in  the  opposite 
direction,  and  dedmes  to  the  eastward  of  its 
mean  place.  Similarly  Faraday  has  ascribed 
the  diurnal  variation  to  the  heating  of  the 
atmosphere,  by  which  the  magnetism  of  its 
constituent  oxygen  is  diminished.  The  amount 
ef  the  diurnal  change  is  different  at  different 
places,  and  at  different  seasons  of  the  yeah 
At  London,  for  the  years  1817-1819,  it  was 
Ibnnd  by  Colonel  Beaufoy  to  be  from  4'  to  6' 
in  December  and  January,  and  above  11'  in 
June  and  August  At  the  Boyal  Observatory 
the  mean  diurnal  range  for  the  year  1846 
was,  in  summer,  15'  14^^;  in  winter,  11'  53"; 
and  the  mean  for  the  whole  year,  13'  34". 
At  Toronto  and  Hobarton  the  diurnal  range 
is  also  greatest  in  the  summer  months  and 
least  in  the  winter  months,  and  the  changed 
take  place  at  nearly  the  same  hours  of  local 
time. 

Inclination  or  Dtp. — ^The  inclination  has  a 
general  dependence  on  the  latitude,  but  it  varies 
considerably  at  di^rent  places  under  the  same 
latitude.  A  line  drawn  through  all  those  places 
where  the  dipping  needle  becomes  horizontal 
(usually,  though  perhaps  improperly,  called  the 
magnetic  equator)  appears  to  intersect  the 
equator  of  the  earth  m  four  points.  In  the 
Atlantic  Ocean,  between  Africa  and  America, 
it  lies  wholly  to  the  south  of  the  terrestrial 
equator,  its  greatest  south  latitude  being  about 
25^.  According  to  Hansteen  the  nodes  or 
points  intersective  with  the  equator  of  the  earth 
are  on  the  meridians  22°  E.,  187**  R,  120<»  W., 
and  108°  W. ;  but  these  determinations  must 
be  taken  as  subject  to  considerable  uncertainty, 
tiie  observations  being  by  no  means  accordant 
The  other  isoclinal  Imes  fbllo#,  with  more  or 
less  irregularity,  the  direction  of  the  magnetic 
equator  until  a  high  latitude  is  attained.  In 
Boothia  Felix,  in  &titude  1(fi  6'  W  N.,  and 
longitude  96<'  45'  48^'  W.,  Sir  James  Clarice 
Boss  found  the  dip  to  be  89^  69^,  within  a 
minute  of  the  vertical ;  and  the  needle  had 
there  altogether  lost  its  direetiTe  power.  In 
the  southern  hemirohere,  on  board  &e  Erebus, 
in  1841,  Sir  J.  0.  Koss  observed  an  inctinatian 
of  88<'  86'  in  latitude  75^  22'  8.,  and  Itmgitods 
1610  48' R   (Sftbine,  PM.  TWmml  1843.)    The 
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places  at  which  the  dipping  needle  becoihes 
exactly  vertical,  and  to  which  the  above  most 
nearly  approach,  are  usually  styled  the  magnetic 
poUa ;  but,  as  will  be  seen  presently,  they  not 
only  do  not  coincide  with,  but  are  at  a  great 
distance  from,  the  places  at  which  the  intensity 
of  the  magnetic  force  is  a  maximum — a  cir- 
cumstance which  it  is  neoessaiy  to  keep  in 
mind,  as  the  term  pole  is  also  frequently  applied 
to  the  points  of  greatest  force.  Like  the  decli- 
nation, the  dip  is  subject  to  secular,  annual,  and 
diurnal  changes.  At  London  it  vras  observed 
by  Graham,  in  1720,  to  be  74^  42  ;  and  by 
Captain  Eater,  in  1830,  to  be  69°  38'.  The 
mean  of  the  Greenwich  observations  for  1865 
is  68°  0' ;  wfaenee  it  appears  that  the  dip  at 
London  is  diminishing.  The  annual  variation 
is  scarcely  perceptible.  At  Toronto  and  Ho- 
barton the  range  of  the  diurnal  variation  of 
the  dip  is  about  1''25. 

Intensity. — The  absolute  intensity  of  the 
magnetic  force,  like  the  declination  and  dip, 
vanes  at  different  places,  and  probably  at  dif- 
ferent times.  It  is  compared  at  difi^nt  stations 
by  observing  the  number  of  oscillations  made 
in  a  given  'time  by  a  magnetic  bar  suspended 
horizontally  by  a  fine  wire  or  silk  fibre. '  From 
the  large  table  of  results  given  by  Hansteen,  it 
appears  that  if  the  intensity  at  the  magnetic 
equator  in  Peru  (where  it  was  supposed  by 
Humboldt  to  be  a  minimum)  be  unit^,  then  the 
intensity  at  Naples  is  1'275,'at  Marseilles  1*294, 
at  Madrid  1*394,  at  Paris  1-34S,  at  London 
1-370,  at  Christiania  1*420,  in  Baffin's  Bay 
(lat  76° 45'  N.,  long.  68°  20'  W.)  1-705.  The 
maximum  intensity  hitherto  observed  is  2*052, 
and  the  minimum  0*706.  Both  observations 
were  made  at  places  in  the  southern  hemisphere, 
the  former  by  Sir  James  Clarke  Ross,  in  lat  73° 
47'  S.,  long.  171°  50'  E.  (of  London),  where  the 
dip  was  observed  to  be  87°  A' ;  and  the  latter 
hj  Erman,  in  lat  19°  59'  S.,  and  lone.  35°  4' 
W.,  off  the  eastern  coast  of  Brazil,  where  the 
dip  is  7°  55' :  the  two  extreme  intensities  are 
therefore  in  the  ratio  of  1  :  2*906.  In  both 
hemispheres  there  are  two  points,  or  rather 
regrions,  of  maximum  intensity,  which  may  be 
r^arded  as  centres  of  separate  magnetic  action. 
The  position  of  the  principal  or  strongest  nor- 
thern maximum  intensity  was  ascertained  by 
Captain  Lefroy,  in  1842  and  1843,  to  be  in  lat 
52°  19'  N.,  long.  268°  E.  (Sabine,  Phil.  Trans. 
1846) ;  that  of  the  minor  maximum  was  deter- 
mined in  1828  and  1829  bv  Hansteen,  and 
Erman,  in  the  Russian  expedition,  to  be  in  the 
meridian  of  1 1 1°  27'  E.  The  interval  between 
the  two  meridians  is  consequently  270°— 111° 
ttl69°,  so  that  they  are  not  directly  opposite. 
Both  points  appear  to  have  undei^ne  progres- 
sive changes  from  west  to  east^  though  n^  at 
the  same  rate.  In  the  southern  hemisphere 
the  two  centres  of  maximxmi  force  are  still 
nearer  eadi  other  in  resjpect  of  geographical 
longitude,  and  the  intensity  is  greater  than  in 
t^enorthemhemisphere.  (Sabine,  PHt.  TVans. 
1850.)  The  isodynamic  Unes  as^e  in  general 
naariy  parallel  to  each  other,  abd  ikh6  to  the 
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fsodinal  lines,  though  at  some  particular  places 
the  two  sets  of  lines  are  nearly  at  right  angles. 
The  intensity  does  not  appear  to  be  affected 
by  elevation  above  the  surface. 

Simultaneous  Perturbations. — In  the  volume 
of  Hobarton  Observations,  1 841  to  1848,  Colonel 
(now  General)  Sabine  gives  an  interesting  com- 
parison of  the  simultaneous  affections  of  the 
three  elements  at  Hobarton  and  Toronto,  on  one 
of  Ghiuss's  term  days,  April  21, 1842,  these  two 
stations  being  specif ly  selected  for  comparison 
as  being  geographically  situated  at  nearly  oppo- 
site points  of  the  globe.  The  result  showed  that 
the  amount  of  disturbance  on  this  day  was  nearly 
the  same  at  both  stations,  and  that  the  instants 
of  extreme  disturbance  are  not  unfrcquently  as 
nearly  identical  at  both  as  the  nature  of  the 
observations  enables  us  to  deterOiino.  The  in- 
ference is,  that  many  of  the  perturbations  or 
particular  disturbances  observed  must  be  re- 
garded as  general  affections  of  the  whole  globe, 
manifesting  themselves  at  stations  the  most  re- 
mote fW>m  each  other. 

Theory. — ^Mr.  Balfour  Stewart  recently  de- 
livered a  valuable  discourse  on  this  subject  at 
tlie  Royal  Institution,  from  which  the  following 
remarks  are  extracted,  as  they  show  at  once 
the  mode  of  investigation  now  pursued,  and  the 
theory  now  generally  accepted.  {Proceedings 
of  the  Royal  Institution  for  1863.) 

'  Gkinss,  who  has  done  so  much  to  further 
the  science  of  magnetism,  showed,  by  means 
of  a  preconcerted  system  of  observation,  that 
magnetic  storms  affected  the  needle  at  Gottingen 
and  at  other  stations  in  Europe  at  precisely  the 
same  moment  of  abnolut^  time ;  and  after  the 
establishment  of  the  colonial  observatories,  it 
was  found  by  General  Sabine  that  the  needle 
was  affected  in  Toronto.at  precisely  the  moment 
when  it  was  disturbed  at  Gottingen.  Nor  is  it 
too  much  to  say,  with  our  present  knowledge, 
that  these  remarkable  disturbances  break  out 
At  the  same  moment  over  every  portion  of  our 
globe. 

*  Having  thus  shown  that  those  phenomena 
are  cosmical  in  their  character,  the  next  point 
of  interest  is  their  connection  with  the  sun. 
This  has  been  placed  beyond  doubt  chiefly 
through  the  labours  of  General  Sabine,  who 
found  at  Toronto  and  elsewhere  that  magnetic 
disturbances  obey  a  law  of  hours.  Mr.  Broun 
also  showed  the  same  thing  from  his  observa- 
tion of  the  needle  at  Makerstoun,  in  Scotland. 
It  may  be  instructive  to  point  out  how  this 
proof  was  deduced  from  the  colonial  observa- 
tions; and  to  make  the  matter  plain,  let  us 
refer  to  an  imaginary  case  in  thd  fSumiliar 
scienoe  of  meteorology.  Suppose  that  while 
an  observer  is  watching  his  thermometer  there 
is  a  sudden  influx  of  cold  weather,  and  that 
it  is  wished  to  estimate  the  influence  of  this 
upon  the  thermometer  on  a  given  day  and  at  a 
given  hour  on  that  day,  what  must  the  ob- 
server do?  He  must  endeavour  to  ascertain, 
by  the  best  possible  means,  what  indication 
-the  thermometer  would  have  afibrded  at  that 
•pedfled  day  and  hour  had  there  been  no  cold 
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weather.  Comparing  this  with  the  actual 
height  of  the  mercury,  and  deducting  the  onu 
from  the  other,  he  would  clearly  obtain  a 
measure  of  the  effect  of  the  cold  weather  upon 
the  thermometer. 

'  A  similar  course  was  pursued  by  General 
Sabine  in  discussing  the  colonial  magnetic 
observations,  with  the  object  of  deducing  the 
laws  of  disturbance-s.  It  was  first  necessary 
to  ascertain  by  the  best  possible  means  what 
position  the  magnet  would  have  assumed  at 
any  particular  day  and  hour,  had  there  been 
no  disturbance.  C^ing  this  the  normal  value, 
the  next  course  was  to  group  together,  as  dis- 
turbed, all  those  positions  of  the  magnet  which 
differed  from  the  normal  by  more  than  a 
certain  small  quantity.  The  necessity  for  this 
separation  will  become  evident  when  it  is  re- 
marked that  the  disturbed  and  the  regular 
observations  have  different  hourly  turning- 
points,  and  obey  very  different  laws.  Thua  a 
disentanglement  was  effected,  which  was  ac- 
complished by  the  employment  of  a  separating 
value.  The  selection  of  this  value  is  to  some 
extent  arbitrary,  but  it  was  shown  by  reference 
to  a  diagram  that  the  disturbance  law  at  Kew 
was  virtually  the  same,  whether  this  were 
deduced  (in  the  case  of  the  declination)  from 
ninety-five  days  of  principal  disturbances  or 
from  all  disturbed  observations  which  differ 
from  the  normal  by  more  than  3'*3.  It  was  also 
shown  from  the  same  diagram  that  easterly 
disturbances  prevail  at  I^w  during  certain 
hours  of  the  day,  and  westerly  disturbaaoes  at 
certain  other  hours,  thus  exhibiting  a  daily 
law,  and  showing  that  disturbances  are  there- 
fore connected  with  our  luminanr. 

'  There  is,  however,  a  more  interesting  and 
mysterious  connection  than  this.  Proretfor 
Schwabe,  of  Dessau,  has  now  for  nearly  forty 
years  been  watching  the  disc  of  the  sun,  and 
recording  the  groups  of  spots  which  have  been 
visible,  and  he  finds  that  these  have  a  period 
of  maximum  nearly  every  ten  years,  two  of 
these  periods  being  the  years  1848,  1869. 
Now  it  was  likewise  found  by  General  Sabine, 
that  the  aggregate  value  of  magnetic  disturb- 
ances at  Toronto  attained  a  maximiim  in  1848, 
nor  was  he  slow  to  remark  that  this  was  also 
Schwabe*s  period  of  maximum  sun-spots,  and 
it  was  afterwards  found,  by  observations  made 
at  Kew,  that  1859  (another  of  Schwabe*8  yeais) 
was  also  a  year  of  maximum  magnetic  ^s- 
turbance.  This  fact  is  eminently  suggestive, 
and  brings  us  at  once  into  the  presence  (ft 
some  great  cosmical  bond,  different  fh>m  gra- 
vitation, adding  at  the  same  time  additional 
interest  as  well  as  mystery  to  these  perplexing 
phenomena. 

'  These  are  the  grounds  on  which  we  suspeet 
the  sun  to  be  the  asent  which  causes  magnetic 
disturbances,  but  there  is  also  some  reason  to 
b^eve  that  on  one  occasion  our  luminary  wte 
cfiught  in  the  very  act  On  the  1st  of  Septem- 
ber 1859,  two  aaoonomers,  Messrs.  Carritigtoii 
and  kodgson,  were  independently  obeenmig 
the  sun's  disc,  which  exhibited  at  that  tinitf'a 
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my  large  spot,  when  about  a  quarter  past 
eleven  they  noticed  a  very  bright  star  of  light 
euddenly  break  out  orer  the  spot  and  move 
with  great  Telocity  across  the  sun's  surface. 

'  On  Mr.  Carrington  sending  afterwards  to 
Kew  Observatory,  at  which  place  the  position 
of  the  magnet  is  recorded  continuously  by 
photography,  it  was  found  that  a  magnetic 
disturbance  had  broken  out  at  the  very  mo- 
ment when  this  singular  appearance  had  been 
observed. 

'  The  next  point  to  be  noticed  is,  that  mag- 
netic storms  are  always  accompanied  by  aurorae 
and  by  earth  currents.  With  regard  to  the 
latter  of  these  phenomena,  a  sin^e  word  of 
explanation  may  be  necessaiy.  Earth  currents 
are  currents  of  electricity  which  traverse  the 
■surface  of  our  globe,  a  portion  of  which  is 
•caught  up  by  the  telegraphic  wires,  which  are 
often  thereby  seriously  disturbed  in  their 
communications.  A  table  was  then  referred 
to  which  showed  that  auroras  and  earth  currents 
have  the  same  ten-yearly  period  as  sun-spots 
and  magnetic  disturbances,  so  that  a  bond 
of  union  exists  between  those  four  phenomena. 

'  The  question  next  arises.  What  is  the  nature 
of  this  bond?  Now,  with  respect  to  that 
which  connects  sun-spots  with  magnetic  dis- 
turbances we  can  as  yet  form  no  conjecture; 
but  we  may,  perhaps,  venture  an  opinion 
regarding  the  nature  of  that  which  connects 
together  magnetic  disturbances,  aurorse,  and 
earth  currents.  And  here  we  may  remark  that 
this  latter  bond  is  the  more  definitely  deter- 
mined of  the  two,  since  the  three  phenomena 
which  it  embraces  invariably  occur  together. 

*  In  order  to  exhibit  the  evidence  upon  which 
this  hypothesis  rests,  it  is  necessary  to  refer  to 
what  IS  done  at  the  Kew  Observatoiy. 

'  Reference  was  then  made  to  a  diagram  in 
which  the  three  curved  lines  photographed  from 
the  magnetometer  were  exhibited  for  September 
1-2,  1859  ;  and  it  was  seen  that  about  four 
o'clock  in  the  early  rooming  of  September  2, 
Ihe.three  components  of  the  earth's  magnetism 
at  Kew  were  simultaneously  and  abruptly  dis- 
turbed, and  were  kept  at  one  side  of  their 
normal  or  undisturbed  positions  for  many 
hours.  During  this  time  there  were  vivid 
aurorsB  which  extended  over  the  greater  part  of 
the  globe,  and  even  to  as  low  a  latitude  as  Cuba, 
and  strong  earth  cunents  were  also  observed  by 
Mr.  C.  V.  Walker,  on  the  various  telegraphic 
lines.  These  cuirents  were  found  to  change  their 
•direction  every  two  or  three  minutes,  goins  al- 
ternately from  positive  to  negative,  and  back 
again  to  positive.  It  is  therdSare  evident  that 
currents  vaiying  in  this  manner  could  not  have 
"been  the  cause  of  magnetic  disturbances  in 
-which  the  needle  was  kept  on  one  side  of  its 
nominal  position  for  many  hours.  But  the 
<*urves  of  magnetic  disturbance  further  exhibit 
aharp  p^ks  and  hollows,  or  wavelets,  super- 
impoeed  npon  the  great  disturbance  wave,  and 
these  wavelets  change  their  direction  eveiy  two 
or  three  minutes,  in  which  respect  they  are 
comparable   with  earth  cnrrents.     May  not 
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these  wavelets  be  connected  with  earth  currents 
and  aurorse,  and  may  not  this  connection  be  of 
the  following  kind  ?  A  peak  denotes  a  small 
but  rapid  change  of  the  earth's  magnetic  force 
in  one  direction,  and  a  hollow  a  similar  chang9 
in  the  opposite  direction  Now  in  a  Huhmkor^s 
coil  we  nave — 1st,  a  soft  iron  core,  with  a  cui> 
rent  circulating  round  it;  2nd,  an  insulator 
round  the  current ;  3rd,  a  secondary  coil  above 
the  insulator,  containing  perhaps  several  miles 
of  fine  wire.  In  this  arrangement  we  have  a 
discharge  between  the  terminals  of  the  secon- 
dary ood  every  time  contact  with  the  primary 
current  is  made,  and  one  of  an  opposite  cha- 
racter every  time  this  contact  is  broken. 

'  But  the  chief  use  of  the  primaiy  current  is 
to  reverse  the  magnetism  of  tne  iron  core ;  and 
could  we  reverse  this,  or  even  change  it  rapidly 
without  a  primaiy  current,  we  should  have  the 
same  effect,  that  is  to  say,  we  should  have  a 
secondary  current  in  one  direction,  when  the 
magnetism  of  the  core  was  rapidly  increased, 
and  one  in  an  opposite  direction,  when  thli  was 
rapidly  diminished.  .  .  .  The  body  of  our  earth 
may  oe  likened  to  the  soft  iron  core  of  a 
Ruhmkorff's  machine,  in  which  one  of  the 
small  curve-peaks  already  alluded  to  denotes 
a  rapid  change  of  magnetism  in  one  direction, 
and  a  hollow  a  change  of  the  opposite  charac- 
ter. The  lower  strata  of  the  atmosphere  again 
resemble  the  insulator  of  the  Ruhmkorff's 
machine,  and  the  upper  and  rarer  strata  the 
secondary  conductor;  again,  the  crust  of  the 
earth  bemg  permeated  with  moisture,  becomes 
a  conductor,  and  may  therefore  also  be  likened 
to  the  secondaiy  coiL  Whenever,  therefore,  we 
have  a  curve-rise,  that  is  to  say,  a  sudden 
chance  of  the  earth's  magnetism  in  one  direction, 
we  should  have  in  the  upper  strata  of  the  at- 
mosphere and  in  the  crust  of  the  earth  currents 
of  one  kind ;  and  when  we  have  a  curve-fall 
or  a  sudden  change  of  magnetism  in  the  op- 
posite direction,  we  should  have  similar  currents 
of  an  opposite  description. 

'  It  need  hardly  be  remarked,  that  those  cur- 
rents which  take  place  in  the  upper  strata  of 
the  atmosphere  wul  form  aurone,  while  those 
in  the  crust  of  the  earth  will  constitute  earth 
currents. 

'  Now,  if  this  be  the  nature  of  that  connection 
which  subsists  between  magnetic  disturbances, 
earth  currents,  and  aurorse,  may  we  not  extend 
our  enquiries,  and  ask.  If  the  sun's  action  is 
able  to  create  a  terrestrial  aurora,  why  may  he 
not  also  create  an  aurora  in  his  own  atmoephere  ? 
It  occurred  independently  to  General  Sabine, 
Professor  Challis,  and  Mr.  Balfour  Stewart,  tibat 
the  red  flames  visible  during  a  total  eclipse  may, 
indeed,  be  solar  aurorse.  In  support  of  this 
hypothesis  it  may  be  remarked  that,  during  the 
late  total  eclipse  in  Spain,  Mr.  de  la  Rue,  by 
means  of  the  Kew  photo-heliograph,  proved 
that  these  red  flames  belong  to  the  sun,  and 
that  they  extended  in  one  case  to  the  distance  of 
70,000  miles  beyond  his  photosphere.  But» 
considering  the  gravity  of  the  sun,  we  are  natu- 
laUy  unwilling  to  suppose  that  there  can  be  any 
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eomULenble  mmount  of  atmosphere  at  sneh  a 
distance  firom  his  snrface ;  and  we  are  therefore 
mduced  to  seek  for  an  explanation  of  these 
red  flames  amongst  those  phenomena  which  re- 
qnire  the  smallest  poesiole  amount  of  atmo- 
sphere for  their  manifestation.  Kow  the  expe- 
riments of  Mr.  Gassiot  and  the  ohserred  height 
of  the  terrestrial  aurora  alike  convince  us  that 
this  meteor  will  answer  our  requirements  best 
And  besides  this,  the  curved  appearance  of  these 
red  flames,  and  their  high  actinic  power,  are 
bonds  of  union  between  these  and  terrestrial 
anrone.  These  prominences  have  since  been 
otherwise  explained.    [SunJ 

'It  has  been  remarked  by  (ieneral  Sabine,  that 
an  auroral  outburst  in  the  sun  may  perhaps  be 
responded  to  simultaneously  by  the  different 
plimets.  If  this  be  true,  our  whole  solar  imi- 
tem  would  seem  to  thrill  almost  like  a  living 
being  under  the  excitement  of  this  mysterious 
force.  It  has  been  likewise  found  by  Mr.  Gassiot, 
that  electricity  cannot  pass  through  a  perfect 
vacuum,  so  that  perhaps  we  have  only  to  ob- 
serve the  greatest  height  attained  by  a  terres- 
trial aurora  and  by  a  solar  red  flame,  in  order 
to  be  able  to  assign  the  limit,  not  only  of  our  own 
atmosphere,  but  also  of  that  of  our  luminary. 

*One  other  point  remains  to  be  noticed  in 
connection  with  magnetic  disturbances,  and 
this  is,  that  there  appear  to  be  two  separate 
disturbing  forces,  nearly  opposite  in  character, 
both  connected  with  the  sun,  which  act  simul- 
taneously upon  the  magnet ;  the  position  which 
the  latter  assumes  being  due  to  the  combined 
effect  of  both.  This  has  been  shown  to  be 
true  by  General  Sabine,  who  has  observed  that 
the  curve  which  exhibits  the  daily  range  of  the 
east  component  of  the  disturbing  force,  is  in 
many  places  veir  different  in  character  from 
that  which  exhibits  the  same  for  the  west  com- 
ponent. And  this  difference  between  the  two 
curves  is  of  one  kind  at  one  station,  and  of 
another  kind  at  another  station.  This  duality 
of  the  disturbing  farces  may  also  be  observed 
directly  in  the  Knw  disturbance-curves.  .  .  . 
The  attention  of  foreign  men  of  science  has 
been  much  directed  to  the  problem  of  terrestrial 
magnetism,  and  five  sets  of  magnetographs, 
similar  to  those  in  operation  at  the  Kew  Ob- 
servatory, have  been  already  procured  bv  fo- 
reign goverximents.  These,  however,  will  be 
placed  in  the  northern  hemisphere,  and  it  is 
to  be  desired  that  some  of  our  colonies  in  the 
southern  hemisphere  may  come  forward  in  order 
that  by  the  next  epoch  of  maximum  disturbance 
(1869)  there  may  be  such  a  network  of  mag- 
netic observatories  as  may  enable  us  to  obtain 
the  solution  of  this  interesting  and  important 
problem.' 

BKaffnetite.  Magnetic  Iron-ore,  or  Oxy- 
dulated  Iron.  One  of  the  richest  and  most 
important  of  the  ores  of  iron,  and  that  from 
which  the  finest  kinds  of  steel  are  made.  It 
is  a  widely  diffiised  mineral,  and  is  found 
abundantly  in  many  localities,  especially  in 
Lapland,  Norway,  Sweden,  and  Canada,  occur- 
ring cnrstallised  in  iron-black  octahedrons  and 
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dodecahedrons,  also  massive  and  in  the  Ibim  ol 
sand. 

Maipaeto-eleetiioity*  ^nder  the  term 
Elbctro-xaonbtism  will  be  found  the  de- 
scription of  certain  magnetic  phenomena  pro- 
duced by  electricity.  It  has  been  demonstrated 
by  Faraday  that  electric  phenomena  may  be 
produced  by  magnetism,  and  to  these  the  term 
magnetO'tlectricity  has  been  applied.  Let  a 
represent  a  hollow  helix  „ 

of  copper  wire  covered  bv  ■ 
silk,  the  ends  6  c  of  which         V. 
are  connected  with  a  deli-  ^ 

cate  galvanometer;  and  N  S  a  powerful  bar 
mafi;net,  which  can  easily  be  thrust  into  and 
withdrawn  from  the  spiral  or  helix:  it  will 
then  be  found  that  every  time  the  magnet  is 
pushed  into  the  helix  the  galvanometer  is  de- 
flected in  one  direction,  and  each  time  it  is 
withdrawn  it  is  deflected  in  the  opposite  direc- 
tion. On  repeatedly  threading  the  helix  with 
the  magnet,  the  deflection  also  takes  place. 
Now,  as  the  deflection*  of  the  galvanometer  can 
only  be  produced  by  the  motion  of  electricity 
in  the  helix,  it  is  obvious  that  an  electno 
current  is  produced  each  time  that  the  magn«t 
moves  through  it ;  hence  as,  on  the  one  hand, 
electricity  in  motion  produces  magnetism,  so^ 
here,  ma^etism  in  motion  produces  electricity. 
By  causing  the  pole  of  a  powerful  magnet 
to  revolve  before  a  coil  of  wire,  or,  what 
amounts  to  the  same  thing,  if  the  coil  be  made 
to  revolve  opposite  to  the  pole  of  a  magnet,  an 
electric  current  will  be  established  in  tlie  coil^ 
which  ma^  be  made  sensible  by  spaiks,  sho(^ 
and  chenucal  effects ;  and  by  employing  a  com* 
bination  of  such  magnets  and  coils  a  cuiront 
sufficiently  powerful  for  the  electric  light  may 
be  obtained.  In  magneto-electricity  the  source 
of  power  is  the  mechanical  force  used  to  rotate 
the  magnet  or  coil.  This  force  may  be  supplied 
by  muscular  action,as  in  Wheatstone*s  magneto- 
electric  telegraph  instruments ;  or  it  may  be 
derived  from  the  steam  engine,  as  in  Holmes^s 
and  Grammes's  magneto-electric  light 

BKaffnetometer*  An  instrument  for  mea- 
surinff  the  intensity  of  terrestrial  magnetism. 
The  £ree  elements  sought  to  be  deduced  from 
magnetic  observations  are,  the  declination,  the 
inclination  or  dip,  and  the  absolute  intensity, 
together  with  the  variations  to  which  they  are 
subject;  and  each  of  these  elements  requiree 
for  its  determination  a  peculiar  apparatus. 
When  adapted  to  the  purpose  of  determining 
the  declination,  the  magnetometer  lb  called  a 
dedination  maanetometer ;  when  for  the  hori- 
zontal and  vertical  force,  they  become  horuvnUU 
and  verticai  force  magnetam£ter$.  From  the 
experience  obtained  in  the  British  colonial  ob- 
servatories, it  appears  that  these  instruments,  at 
least  in  the  form  recommended  in  the  InttruO' 
tions  drawn  up  by  the  Committee  of  the  B<>yal 
Society,  are  hable  to  certain  sources  of  irre- 
gularity ;  one  depending  on  the  liability  of  the 
magnetised  bar  to  lose  a  portion  of  its  manie- 
tism.  and  others  on  causes  not  perfectly  undsr- 
stood.  (Sabine,  PXal.  Trans,  1860.)    At 
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widi,  Kew,  and  other  important  magnetical 
obserTatories,  the  magnetometers  are  self- 
recording,  a  mirror  attached  to  them  reflecting 
a  beam  of  light  on  to  photographic  paper  kept 
in  motion  by  proper  apparatus.  For  parti- 
culars of  the  construction  of  these  instruments, 
see  Becquerel,  TraiU  de  V  ftUctriciti  et  du 
Magnetis^mef  vol.  yii.,  and  Daguin,  TraiU  de 
IPkysiquef  iii  78. 

ICaiTBetoinotor.  A  term  applied  to  a 
Yoltaic  series  of  two  or  more  large  plates, 
which,  producing  a  great  quantity  of  electricity 
of  low  tension,  is  well  adapted  to  the  exhibition 
of  electro-magnetic  phenomena. 

MairnUyiiiir  Power.  As  the  iUwminating 
power  of  a  telescope  or  microscope  depends 
upon  the  aperture  of  the  object-glass,  so  does 
the  magnifying  power  depend  upon  the  focal 
length  and  the  depth  at  power  of  the  eye- 
piece. In  the  telescope  this  power  is  generally 
umited  by  the  illuminating  power,  as  each  in- 
crease in  the  size  of  the  image  spreads  the 
light  over  a  larger  area,  until  the  image  is  too 
dun  to  be  observed.  In  the  microscope,  as  the 
light  can  be  increased  to  almost  any  extent, 
tTO  magnifying  power  is  proportioned  only  to 
the  perfection  of  the  object-glass. 

MCaffnitade  (Lat.  magnitudo).  Size,  extent, 
'quantity.  This  term  was  originally  employed 
^  designate  the  space  occupied  by  any  ngiure ; 
or,  in  other  words,  it  was  applied  to  oc^'ects 
-strictly  termed  geometrical,  and  of  three  dimen- 
sions— leuffth,  breadth,  and  thickness:  then  it 
was  extended  to  designate  the  quantity  of  any 
one  of  these,  and  also  of  angular  spacer,  or  the 
inclination  of  two  lines  to  one  another;  or, 
again,  the  compound  idea  of  a  solid  angle 
formed  by  any  number  of  planes  meeting  in  a 
point  The  amount  of  any  one  of  these,  taken 
m  reference  to  some  standard  of  the  same  kind 
of  quantity  as  that  spoken  of,  was  called  its 
magnitude.  The  term  was  gradually  enlarged 
in  its  signification,  so  as  to  applpr  to  every  kind 
of  quantity  that  admits  of  exhibition  or  men- 
suration, or  of  which  greater  or  less  can  be  pre- 
dicated ;  and  in  this  sense  it  was  used  by  Euclid. 

MCaffnitadet  Apparent.  The  ansrular  space 
(plane  or  solid)  under  which  a  body  appears 
when  viewed  from  some  distant  point.  The 
term  is  chiefly  used  in  speaking  of  the  celestial 
bodies,  and  is  then  employed  to  express  the 
plane  angle  subtended  by  the  diameter  of  the 
visual  disc  of  the  body.  It  \A  also  used  in 
many  branches  of  optical  science,  but  always 
with  the  same  general  meaning. 

BKaffnolia  (after  Pierre  Magnol,  professor 
•of  medicine  at  Montpelier).  A  fine  genus  of 
trees  or  shrubs,  some  of  them  evergreen,  found 
in  North  America,  Northern  India,  and  China. 
Many  of  them  are  cultivated  for  their  beautiful 
tulip-like  flowers,  often  of  large  size,  and  deli- 
ciously  fragrant.  One  evergreen  species,  M, 
orandiflora,  adds  to  shining  laurel-like  leaves 
large  white  aromatic  flowers  of  great  beauty. 
M,  glauoa  is  called  in  America  the  Swamp 
SasMi&as,  and  haa  qualities  resembling  those 
of.  ^e  tme  Sassafhui. 
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BKavnoIlaceaB  (Magnolia,  one  of  the  ge- 
nera). A  natural  order  of  Exogenous  planis 
of  the  Kanal  alliance,  consisting  of  trees  or 
shrubs  of  great  beauty,  usually  with  evergreen 
leaves,  and  large  fragrant  flowers.  They  in- 
habit the  temperate  parts  of  America  and  Asia, 
as  well  as  the  tropics,  and  are  universal  objects 
of  cultivation.  The  bark  of  the  Tulip-tree,  Li- 
riodendron  Tulipi/era,  and  of  some  of  the  true 
Magnolias,  has  the  reputation  of  being  a  good  fe- 
bri^gA.  Drimye  Winteri  yields  Winter's  Bark. 

Magpie.  A  common  species  of  the  Crow 
tribe,  Corvus  Pica  of  Linnssu^ ;  now  the  type 
of  a  distinct  genus.  Pica  caudata.  They  con- 
tinue in  pairs  throughout  the  year,  and  prey  on 
a  variety  of  food,  chiefly  animal,  as  the  young 
of  hares,  rabbits,  and  feathered  game,  young 
poultry,  eggs,  carrion,  and  insects;  lastly,  frnit 
and  grain. 

Maguey.  The  American  Aloe,  Agave 
americana, 

Mab&bli&rata.  The  name  of  one  of  the 
great  Indian  epic  poems,  the  chief  subject  of 
which  is  a  long  civil  war  between  two  dynasties 
of  ancient  Indui,  the  Knrus  and  Pandus.  l!\m 
poem,  which  embraces  the  whole  circle  of  Indian 
mythology,  has  been  recast  by  later  editors, 
evidently  Brahmans,  who  have  in  great  part 
changed  its  epic  into  a  didactic  character.  This 
collection  of  poems  is  more  recent  than  the 
Veda,  for  the  war,  which  is  its  principal  sub- 
ject, is  not  known  in  the  latter.  (Max  Miiller, 
History  of  Sanscrit  Literature,  pp.  42-48  &c.) 
Many  episodes  from  the  Makdbhdrata  have  been 
ably  translated  by  some  of  our  most  cele- 
brated Orientalists ;  and  parts  of  the  original 
have  been  published  at  different  periods  in  Ger- 
many.    [Ramataka.] 

Maliadeva  (Cir.  fic^a;  9ios,  greut  god).  In 
the  Mythology  of  the  Hindus,  the  name  of  a 
deity  who  shares  the  attributes  of  Siva  in  the 
later  Indian  Trimurtti,  or  Trinity.  These  attri- 
butes vary  greatly,  Mahadeva  being  regi^ed 
as  a  generator  as  well  as  a  destroyer.  In  the 
earlier  Vedic  writings  Mahadeva,  like  Budra,  is 
the  name  of  a  god  who  is  described  under  cha- 
racters as  various  as  those  which  are  assumed 
by  Heracles  andPhcebus  in  Hellenic  Mythology. 
(Muir,  Sanscrit  Texts,  part  iv.  ch.  iii.  sect.  7.) 

Matiaranga  (its  Nepalese  name).  A 
genus  of  Boraginacea,  of  which  a  Nepal  spe- 
cies, M.  Emodi,  yields  thick  fleshy  deep  purple 
roots,  which  impart  a  brilliant  red  to  oils. 
They  are  the  Button  roots  of  the  Indian 
bazaars,  and  oil  coloured  by  them  is  used  for 
staining  wood  of  a  mahogany  colour. 

BKaliogaiiT'.  The  timber  of  the  tree  known 
as  Swietenia  Mahagoni.  This  is  the  true  or 
Spanish  mahogany.  Indian  mahogany  comes 
from  Cedrda  Toona ;  and  African  from  Khaya 
senegalensis. 

aiabometaniain.    rMoHAMMEDAinaM.j 

aiala.  In  Greek  Mythology — 1.  A  daughter 
of  Atlas  and  Pleione,  and  mother  of  Hermes. 
2.  A  Roman  divinity,  also  called  M^'esta. 

Maid  of  Honour.  An  attendant  of  high 
rank  on  the  person  of  the  queen.   [Household.] 
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MaidSBa  A  family  of  crabs  (Brachyurous 
CrustaoeaiiB),  of  which  the  genus  Maia  is  the 
type.  The  form  of  the  shell  is  ovoid;  the 
manus  and  the  preceding  joint  are  nearly  of 
the  same  length.  The  species  called  Maia 
Squinado  is  occasionally  taken  on  our  own 
coasts,  as  well  as  on  those  of  France  and  of  the 
Mediterranean.  It  is  commonly  called  the  Sfa 
spider. 

Maiden.  The  name  given,  first  at  Hali&x, 
Yorkshire,  and  then  in '  Scotland,  to  a  sharp- 
edged  instrument,  formerly  used  for  the  behead- 
ing of  criminals.  It  resembles  in  its  construction 
the  guiUotine  of  the  French.     rGiTrLLOTiNE.] 

MCaldenbalr  Fern.  The  Adiantum  Ca- 
piUus  Veneris ;  a  fern  found  in  many  parts  of 
Europe  on  damp  shaded  rocks.  It  formed  an 
ingredient  in  the  svrup  of  capLllaire  of  old 
pluirmacy.  The  article  now  sold  under  that 
name  is  simple  syrup  flavoured  by  orange- 
flower  water. 

BCall  (Fr.  maille).  A  small  piece  of  metal 
or  money ;  but  the  word  is  applied  collectively  to 
defensive  armour  formed  of  iron  rings  or  round 
meshes.     [Hauberk.] 

Mail  (Fr.  malle).  A  word  which  signified 
originally  the  bag  containing  letters  forwarded 
by  government  for  the  public  convenience ;  but 
it  was  soon  afterwards  extended  to  the  letters 
themselves,  and  it  is  now  used  also  for  the  con- 
veyance in  which  they  are  forwarded.  [Post 
Officb.] 

BKails  or  BKallls.  In  Scottish  Law,  the 
rents  of  an  estate.  (Silver  balance,  in  £ng^ 
land,  were  anciently  called  mailes.)  In  the 
northem  counties  of  England,  and  in  Scotland, 
payments  made  by  the  occupiers  or  owners  of 
lands  to  persons  in  league  with  the  various 
classes  of  freebooters  who  infested  the  country 
were  termed  black  mail.  To  take  it  was  made 
a  capital  felony  by  stat.  43  Eliz.  c.  13. 

aialm  or  Mayliem.  In  old  English 
Jurisprudence,  a  wound  by  which  anyone  was 
so  disabled  as  to  be  less  fit  to  defend  himself 
in  fight ;  and  therefore  distinguished  &om  an 
injury  which  merely  disfigured.  Appeal  of 
mayhem  was  abolished,  with  other  criminal 
appeals,  by  59  Geo.  III.  c.  46. 

MatB.  In  a  vessel  with  three  masts,  the 
centre  mast,  hatchway,  &c  If  she  have  but 
two  masts,  it  is  the  aftermost ;  unless  the  vessel 
be  a  yawl  or  ketch,  when  the  mast  nearest  the 
bow  is  the  mainmast.  In  one-masted  vessels, 
if  the  mast  be  given  a  name,  it  is  the  main- 
mast. In  all  rig^  the  mainmast  is  the  principal 
and  tallest  mast. 

XSaln  Beam*  In  Machinery,  the  term 
main  beam  is  applied  to  the  beam  set  in 
vibration  by  the  piston  rod  at  the  one  end  and 
connected  with  the  main  connecting  rod  at  the 
other.  It  has  an  alternative  drcmar  motion 
about  a  fixed  axle,  and  serves  to  transmit  to  all 
the  machinery  the  force  which  it  receives  at  its 
end.  It  is  generally  executed  in  cast  iron,  but 
of  late  years  wrought  iron  has  been  frequently 
emj^oyed  in  this  part  of  machinerf.  The  old 
•team  engines  had  main  beams  of  wood,  which 
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is  still  largely  employed  for  that  purpose  in  the 
United  States.  The  connecting  rod  of  tbo 
pumps  to  feed  the  boiler  and  to  work  the  air 
pimips  aie  usually  attached  to  the  main  beam. 

Main  Centre.  In  side  lever  engines,  the 
shaft  upon  which  the  side  beams  vibrate  m 
called  tne  main  centre;  the  shaft  on  which 
the  beam  of  a  vertical  engine  describes  its 
motion  is  also  so  called. 

BKaln  Conneotiiiip  Rod.  The  connection 
between  the  end  of  the  balance  or  main  beam 
of  an  engine  and  the  shaft  from  which  the  mo- 
tion is  communicated  to  the  machinery  that  forms 
part  of  the  assemblage.  It  is  usually  formed 
of  cast  or  wrought  iron,  or  in  old  engines  it  is 
even  executed  in  wood.  At  one  end  it  is  keyed 
on  to  the  balance  beam,  and  at  the  other  to 
a  crank  immediately  connected  with  the  first 
motion  shaft. 

Main  Xdnk.  The  term  used  in  Machinery 
to  express  the  link  or  the  bar  connecting  the 
head  of  the  piston  with  the  parallel  motion  of 
the  balance  beam  of  a  steam  engine. 

XSaIn  Pedestal.  In  Steam  Engines,  the 
main  pedestals  are  the  parts  which  are  intro- 
duced upon  the  top  of  the  framing  for  the 
purpose  of  bearing  the  main  centres  of  the 
balance  beam;  the  points  of  support  of  the 
wheels  of  a  marine  steam  engine  are  also  so 
called.  They  are  of  cast  iron,  usually  planed 
and  carefhlly  fixed  on  the  framing,  ana  have 
a  brass  or  gun-metal  bush  to  dmiinish  the 
friction. 

Mainspring  of  a  ^RTatoli.    [Horoloot.] 

Maintenance  (Fr.  maintenir,  frx>m  Lat 
manu  tenere,  to  hold  by  the  hand).  In  Law, 
an  ofiBicious  intermeddling  in  a  suit  that  in  no 
way  belongs  to  one,  by  maintaining  and  assisting 
either  party  with  money,  or  otherwise  to  pro- 
secute or  defend  it  The  punishment  by  com- 
mon law  is  fine  and  imprisonment,  and  by 
32  Hen.  VIII.  c  9  a  forfeiture  of  ten  pounds. 

Maintenanoe,  Cap  of.  A  cap  of  dignity, 
anciently  belonging  to  the  rank  of  a  duke; 
termed  by  the  French  bonnet  ducal.  The  lord 
mayor's  far  cap  is  also  called  a  cap  of  main- 
tenance. 

Malse  (mais,  the  American  name).  A  kind 
of  com,  commonly  called  Indian  com,  consist- 
ing of  the  grain  of  the  plant  named  by  Linnsens 
Zea  MaySf  which  is  extensively  cultivated  for 
food.  Like  other  com,  it  is  a  species  of  grassy 
whose  albumen  is  sufficiently  large  and  fari- 
naceous to  be  ground  into  flour.  Li  the  Maise 
the  gnuns  are  unusually  large,  compressed, 
and  packed  closely  in  regular  parallel  lines 
along  the  sides  of  a  receptacle  many  inches 
long.  In  the  young  state  each  grain  is  tipped 
with  a  long  slender  style  as  fine  as  a  threaa  of 
sUk ;  and  many  hundreds  of  such  styles  being 
collected  together  from  each  receptacle,  the 
whole  resemble  a  silken  tassel  hanging  down 
from  the  orifice  of  the  sheathing  leaves'  in 
which  the  inflorescence  is  enwrapped.  When 
ripe  the  com  is  still  covered  by  the  sheathe 
ing  leaves,  and  is  only  to  be  discovered  when, 
the  latter  are  stripped  back.     The  male  or 
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barren  flowers  grow  in  a  loose  panicle  at  the 
top  of  the  stem.  There  are  many  yarieties  of 
maize ;  some  with  stems  seven  or  eight  feet 
high,  others  not  exceeding  the  stature  of  two 
feet ;  some  requiring  a  long  summer  to  ripen 
their  grain,  others  coming  to  perfection  in  a 
couple  of  months.  The  colour  of  the  grain  is 
also  variable — chocolate>coloured,  red,  crimson, 
yellow,  white,  and  variegated,  are  all  known  to 
the  American  planter.  This  kind  of  com  is 
not  grown  exclusively  for  the  sake  of  the  ripe 
srain;  the  young  female  inflorescence,  which 
IS  sweet  and  tender,  is  boiled  or  cooked  in  other 
ways  as  a  delicate  vegetable,  and  the  young 
stems  are  occasionally  given  to  cattle.  Many 
attempts  have  been  made  to  cultivate  maixe  in 
Enffkmd  as  a  field  crop,  but  without  success. 
Itdoes  no(  thrive  north  of  the  basin  of  the 
Mediterranean,  and  requires  a  higher  summer 
heat  than  we  usually  experience  in  these  islands. 

Matsana.  A  fine  flour  prepared  from 
maize  or  Indian  com. 

BK^Jeatj'  (Lat  majestas).  This  title  of 
honour  is  derived  from  the  Bomans,  among 
whom  it  stood  for  the  collective  power  and  dig- 
nity of  the  sovereign  body ;  as  mt^jestas  populi 
Bomani.  Hence  treason  was  termed  crimen 
lasa  majesiatiSt  an  iiyury  otfered  to  majesty. 
Majfisty  was  the  attribute  of  consuls,  praetors, 
&c.,  only  as  representing  the  public ;  and  hence, 
in  later  times,  when  it  was  transferred  to  the 
emperors  along  with  the  sovereign  power,  in- 
ferior magistrates  were  entitled,  m  ceremonial 
language,  by  the  appellation  of  dignitas.  Ma- 
jesty is  now  the  conventional  title  of  European 
emperors  and  kings.  (The  sultan  of  Turkey 
has  no  more  elevated  title  in  our  ceremonial 
than  highness.)  It  appears  to  have  been  first 
assumed  by  the  emperors,  who  represented  the 
imperial  dignity  of  Kome ;  then  b^  the  French 
king  Henry  II. ;  in  England  b^  Elizabeth.  The 
emperor  of  Austria  has  the  title  ma^estg,  with 
the  prefix  K.K.  (E[aiserliche,  Konigliche ;  i.  e. 
Imperial,  Hoval). 

Apostolical  Majesty. — ^A  title  bestowed  on 
Stephen,  duke  of  Hungary,  about  a.d.  1000, 
by  Pope  Sylvester  II.  Keconferred  on  the 
empress-queen  Maria  Theresa  in  1758. 

Catholic  Majesty.  —  A  title  bestowed  on 
Ferdinand  and  Isabella  of  Spain  by  Pope 
Alexander  VI.  in  1491,  in  memory  of  the  con- 
quest of  the  Moors.  It  had,  however,  been 
borne  by  earlier  Spanish  monarchs. 

Most  Christian  Majesty. — ^A  title  borne  by 
the  kings  of  France ;  first  solemnly  conferred 
on  Louis  XI.  in  1469  by  Pope  Paul  II. 

Most  Faithful  Majesty.— -The  title  of  the 
kings  of  Portugal ;  bestowed  by  Benedict  XTV. 
on  John  V. 

BCaJolioa  ^RTare.  A  peculiar  kind  of  pot- 
tery originally  made  in  the  island  of  Minorca 
during  we  oocunation  of  the  Mediterranean  is- 
lands by  the  Moors.  It  consisted  of  a  body 
Ibmied  of  common  earthenware,  which  was 
heightened  with  colour,  and  received  usually  a 
Ictfia  glaze.  Mr.  Minton  has  lately  revived  the 
taste  for  a  ware  very  similar  to  that  of  Mtgorca ; 
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his  productions  are,  however,  of  much  purev 
taste  than  the  models  which  he  followed. 

X^lor  (Lat.  greater).  In  the  Army,  a  field 
officer  next  in  rank  above  captain,  and  im- 
mediately inferior  to  a  lieutenant-colonel.  His 
chief  duties  consist  in  superintending  the  exer- 
cises of  his  regiment  or  battalion,  and  of  put- 
ting in  execution  the  commands  of  his  superior 
officer.  This  class  of  field  officers  did  not  exist 
till  the  beginning^  of  the  seventeenth  century. 
The  prices  of  a  major's  commission  in  the  British 
army  were  as  follow :  In  the  cavalry  and  ii>* 
fantry  of  the  line,  3,200/. ;  in  the  life  and  royal 
horse  guards,  with  the  rank  of  lieut.-cok>Bel, 
6,350/.  The  daily  pay  is,  in  the  life  and  horse 
guards,  1/.  4s.  5d.;  in  the  foot  guards,  1/.  Zs. ; 
cavalry,  I9s.  Zd. ;  infantiy,  16«.  But  the  pur* 
chase  of  commissions  is  now  abolished.  The 
m^jor   of  brigade    is    a    staff   officer,  who 

Serforms  for  a  brigade,  or  in  a  garrison, 
uties  equivalent  to  those  of  an  officer  of  the 
adjutant-general's  department  Mq^'or^eneral 
is  an  officer  next  in  rank  below  a  lieutenant- 
general. 

Mi^or  Bomo  (Lat.  nu^jor  domus,  greater 
officer  of  the  house).  In  the  courts  of  those 
kingdoms  which  were  formed  out  of  the  frag- 
ments of  the  Western  Empire,  three  different 
offices  seem  to  be  designated  by  this  title :  1. 
The  maitre  d'hotel,  or  chief  officer  of  the  prince's 
table,  praefectus  mense,  architriclinus,  dapifer^ 
&c. ;  2.  The  mayor  of  the  palace  (osconomus^ 
steward) ;  3.  The  first  minister,  prefect  of  the 
palace,  count  of  the  palace,  &e.  Charles  Martel 
18  termed  msy'or  domus  by  some  ancient  his- 
torians. This  title  became  in  later  times  con* 
founded  with  that  of  seneschaL  In  Germany^ 
under  the  Othos  and  the  house  of  Swabia,  the 
dapifer  was  an  officer  of  high  rank,  who  bore, 
amongst  other  duties,  the  standard  of  his  sove- 
reign. The  count  palatine  was  dapifer  of  the 
empire:  the  elector  of  Bavaria,  arch-dapifer. 
In  England  he  was  a  personage  of  less  distinc- 
tion, and  his  subscription  generally  appears 
last  among  the  attesting  witnesses  to  ancient 
charters. 

Major  and  BKlnor.  In  Music,  terms  ap- 
plied to  imperfect  concords  differing  from  each 
other  by  a  semitone  minor.  For  M%jor  and 
Minor  Keys,  see  £bt. 

senior  Tenii«  In  Logic,  in  a  syllogism, 
the  predicate  of  the  conclusion.  The  major 
premiss  is  that  which  contains  the  major  term. 
In  hprpothetical  syllogisms,  the  hypothetical 
premiss  is  called  the  major. 

Majorat  (Fr.V  In  modem  le^  phraseo- 
logy, as  employed  by  several  Continental  na- 
tion^ the  right  of  succession  to  property  ac- 
corc^ig  to  age.  It  is  defined  '  a  fidei  commis- 
Bum  ^^aduaX  successive,  perpetual,  indivisible^ 
made  with  a  view  to  preserve  the  name,  arms^ 
and  dignity  of  a  family,  and  destined  for  ever 
to  the  eldest  member  of  it.'  In  the  German 
empire  and  in  Spain  this  species  of  entails  is  of 
great  antiquity.     [Matobazoc] 

The  C^erman  and  Spanish  laws  of  nj\jorat 
had  no  exact  equivalent  in  old  France;  but 
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a  species  of  miyorat  existed  in  the  case  of 
the  Dach^-Paines,  abolished  at  the  Rerolu- 
tion,  with  other  feudal  institutions.  The  gene> 
nd  rule  of  French  law,  that  children  suc- 
ceed equally  to  their  parents'  property,  is  only 
modified  by  the  regulations  respecting  what  is 
termed  a  portion  disponibU,  (Cod,  (XvU,  art 
913  &c)  A  person  who  leases  one  child  only 
can  dispose,  by  will  or  donation,  of  half  his 
property ;  one  who  leaves  two  one-third ;  and 
io  on  ;  a  person  who  dies  without  descendants, 
but  leaving  'ascendants,*  one-half  or  three- 
fourths,  according  to  certain  rules;  if  he  leaves 
only  ooUatemls,  he  may  dispose  of  the  whole. 
The  term  majorat  is  still  used  in  France  to 
express  the  property,  landed  or  funded,  which 
by  virtue  of  several  decrees  of  the  first  empire 
might  be  reserved  by  persons  enjoying  hezedi- 
taiy  titles  of  honour,  and  attached  to  the  title 
BO  as  to  descend  with  it. 

BK^Joiitj'.  In  Politics,  the  age  at  which 
the  sovereign,  in  hereditary  monarchies,  be- 
comes capable  of  exercising  supreme  authority. 
[MnfORnr;  Rboent.] 

Mi^jiMeoliB  or  Capltatoa  Utene.  In 
Diplomatics,  capital  letters.  The  Latin  manu- 
Bcripts  of  the  classical  age  which  we  possess 
(those  found  at  Pompeii,  and  a  few  parchment 
HSS.  of  very  early  date)  are  written  in  capital 
letters.  Few  instruments  or  books  of  a  later 
date  than  the  sixth  century  are  in  capital 
letters. 

Hal  de  la  Xosa  (Span,  rose-evil).  A 
disease  endemic  in  the  Asturias,  attended  by 
redness  of  the  skin. 

Malabatliruin  ^Lat;  Gr.  fiaXcL0d9pw). 
The  leaf  of  the  Cassia  laurel,  from  Malabar, 
Cinftamomum  malabathrum, 

Xalaeliite  (Gt,  nakBU(6st  soft ;  hence  also 
sometimes  called  Velvet  Copper-ore).  Malachite 
or  Gtreen  Carbonate  of  Copper  is  a  copper- 
stalactite  or  stalagmite  containing  about  67*33 
per  cent,  of  the  metaL  It  is  common  in  Corn- 
wall, and  is  a  frequent  constituent  in  the  copper 
ores  of  South  Australia,  Siberia,  and  other  coun- 
tries. It  seldom  occurs  crystallised,  but  gene- 
laUy  in  masses  with  botryoidal  or  reniform 
surfaces,  and  banded  internally  with  various 
shades  of  briglit  green.  .It  is  in  great  request 
for  ornamental  purposes  on  account  of  the  beau^ 
of  its  colour,  tne  variety  of  its  markings,  and 
the  high  degree  of  polish  which  it  may  be  made 
to  receive. 

Xalaoia  (Gr.  ^jLoXomia^  weakliness).  A 
depraved  appetite. 

IKalaeodenns  (Gr.  fuiAaic^f,  and  U^iul, 
skin).  The  name  of  a  tribe  of  Serricom  beetles, 
including  those  with  a  soft  and  flexible  body. 

BKalaoolite  (Gr.  /ioXoir^f,  and  Xi9of,  stone), 
A  variety  of  Augite  of  a  dark-green  colour. 
[Sabxitb.] 

aialaooloyy  (Gr.  ftoX^io,  the  Aristotelian 
name  of  the  MoUusca  of  the  modems).  The 
science  of  the  Molluscs  [see  that  word  for 
their  general  characters].  Cuvier,  the  great 
nviver  of  this  branch  of  natural  history,  divided 
the  Molluscs  into  six  classes : — 
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L  Cephalopoda. — ^Mantle  in  form  of  a  ssc^ 
open  anteriorlv,  containing  the  branchin 
^d  abdominal  viscera ;  head  protrudinff 
from  the  mantle,  well  developed,  and 
crowned  by  fleshy  productions,  by 
means  of  which  they  crawl  and  seize 
various  objects. 
II.  Pteropoda. — Mantle  closed;  appendages 
of  the  head  either  wanting  or  extremely 
reduced.  The  principal  organs  of  loco- 
motion are  two  membranous  fins,  like 
wings,  situated  on  the  sides  of  the  neck. 

III.  Gastropoda. — These  crawl  by  means  of  a 

fleshy  disc  on  their  belly.    The  mouth 
is  supported  by  a  head. 

IV.  Acephata.—  The  mantle  encloses  the  bran- 

chia  and  viscera;  the  mouth  opens 
within  its  cavity,  and  is  not  supported 
by  a  distinct  head.  The  manUe  mar 
be  open  throughout  its  length,  at  both 
ends,  or  at  one  extremitv  only. 
V.  Brachiopoda. — These  are  also  enclosed  in  a 
mantle  without  an  apparent  head ;  but 
have  a  pair  of  Ions,  fleshy,  ciliated 
.  arms,  which  are  spiral  when  retracted. 
VL  Cirrkopoda. — ^This  class  Cuvier  defines  as 
being  similar  to  the  other  Molluscs  in 
the  mantle,  branchiae,  &c. ;  but  as  dif- 
fering from  them  in  having  numerous 
homy  and  articulated  limbs,  and  a 
nervous  system  more  nearly  resembling 
that  of  the  Articulata. 

Since  the  early  form  and  metamor- 
phoses of  the  Cirrhopoda^  or,  more 
properly,  Cirripedia^  were  knowm,  most 
zoologists  have  regarded  them  as  mem- 
bers of  the  Articulate  sub-kingdom. 

The  classification  of  the  Mollusca  has  been 
much  perfected  by  those  zoologists  who  have 
been  attracted  to  the  study  of  this  department 
of  the  animal  kingdom  by  the  beautiful  and 
diversified  coverings  of  the  testaceoa^  species. 
Among  these  Lamarck  ranks  deservedly  the 
chief;  and  his  system  has  long  guided  the 
conchologist  in  the  arrangement  of  his  shells. 

In  the  system  of  Lamarck,  the  natural  pri- 
mary group  of  animals  to  which  the  science  of 
malacology  relates  constitutes  the  11th  and 
12th  classes  of  his  Invertebrata.  The  first  of 
these  classes,  under  the  name  of  Conch{fera,  is 
equivalent  to  the  Testaceous  Acephala  and 
Brachiopoda  of  Cuvier ;  and  these  low-organised 
headless  Mollusca  have  their  external  shelly 
defensive  covering  rendered  the  more  complete 
by  way  of  compensation  for  the  shght  develope- 
ment  of  the  nervous  centres  to  which  the  im- 
pressions of  extemal  objects  are  referred,  and 
from  which  the  acts  of  volition  emanate.  In- 
stead of  one  shell,  they  are  therefore  provided 
with  and  generally  completely  covered  by  two 
shells,  which  are  technimlly  csalled  valves ;  sad 
the  Conchiftra  of  Lamarck  thus  include  €bib 
Molluscs  with  bivalve  shells.  These  are  divided 
into  two  orders,  Dimyaria  and  Monotnyaria, 

The  following  classification,  by  the  late 
Dr.  Woodward,  is  now  generally  adopted,  and 
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jiiyonauiida. — Argonaata,  Linnaut. 

Teulhida. — Loligo,  Lamarck,  SepiotanlluH, 
Slanviltt.  BelotcatiuB,  Mumier  (TeodopeU, 
Sttlonffchatiipa),  Oeoteutht^  Muntter,  Lep- 
toCaathis,  Mever.  CroDclua,  Ltach,  1817. 
Sepiata,  Leach,  1817  (Roasia,  Owaij.  Loli- 
eopail,  Lamarck,  1811.  Chairatenthii,  IXOr- 
otffng.  Hietiotouthia,  IfOrbigny.  Onjchoten- 
tlui.  lAckUnttdn.  EnoploteutUs,  JTOrbiffny. 
OminaitreplieB,  UOrhigny. 

BeUmniiida. — BelemniUs,  Lamarck,  1801. 
Belenmitella,  B'  Orbignf/.  AcanthoteutluB, 
MSnMta;     Conoteathis,  IfOrhiffny. 

Sepiadji. — Sepia.  Ltimnit  (Coccotcuthii, 
Oatn).  SpiruIinHfrB,  lyOrbtgny,  Beloptsra, 
Atiayei.     Belemnoflis,    Edaardt.     Helicerus, 

Bpindidn.—SpiraiA,  Lamarck. 


ifttuifliiie.— NautiluB,  Brtynita,  1732  (Atu- 
ria,  Brtmti.  Diecit^s,  JVOgf,  TrigoooceiM, 
jrCoS-  Temnocheilna,  M'Coj).  C^looeraa, 
ffOroiffny).  Lituilos,  Sreyiiiut.  Trochoceraa, 
Barrande,  1848.     Clymenia,  MAniter,  1832. 

Orthocernlida. — Ortlioceraa,  Briyniiu  (Ca- 
marooenis,  Conrad.  Endoceras,  Hail.  Tr*to- 
ceraa,  Sailer.  Huronia,  Slolea),  Actinoceras, 
Sloktt  (Honnoceraa,  Sloku.  Diacosonu,  Ball. 
ApiocecHs,  Mieher).  Oomphixeias,  J.  Soicerby, 
1B39.  Phragmoceras,  Brodtrip.  CjrtoceraB, 
Gold/uM,  1833.  ajTocaaa,  IfOrbigny.  Aeco- 
cenu,  Barrande,  1818. 

Ammanitida. — Goniatitcs,  De  Haan.  Cera- 
titcs,  De  Haan.  Asaaaaitee,  Brugxdire.  Crio- 
crau,   LeveiUe.    Toxocenis.   IfOrbigtiy.    An- 

flocwaa,  IfOrbigny.  Scaphites,  rarkinion, 
alicoeeraa,  l/Orbiffny.  Tuirilitcs,  Lantarek, 
Bamitn,  Pariinion.  PtjohoceruB,  ff  Orbigny. 
BacoliCes,  Lanuxrck. 

GASTEROPODA 

FECTimBKAi'CHUTA,  Cuvier. 

( Stphonetlomata. ) 


Phoi^  Mont/ort,  Purpim,  Lamarci  (Condio* 
Upas,  Faean.  Cama,  Humphrey.  B^stui, 
Bchumachtr).  MoDoeerae.  Lanutrck.  Porpa- 
niia.  It  Orbigny.  Ambflrlja,  Morris  and  l^eeH. 
RidDma,  Lamarck.  Magiliu,  Xant/art  (Lep- 
tooonchns,  Riippel).  Ha^n,  Lamarck.  Oliva, 
ioBkirei  (OliTtllfl,  Smiineon.  Sn^hula,  ftoain- 
"n.    AganiDia,  Gray).    Ancillana,  Lamarck 

COMididjg.—CatBia,  Lamarck.  OiUBcIa.  &- 
atrbi/.JkHima,  Lamarck  (Meie^  Vatencieniiai), 
CsMldam,  Lamarck.  Triton,  Lamarck.  Nas- 
■aril,   ffeifftr.      Banella,   Lamarck.      Prnils, 

Oonida. — Cmim;  Linnata  (Conorbis,  Sieaiii- 
Km).  Plsnratoma,  Lamarck  (Drillia,  Gray. 
ClSTStiila,  jMmarck.  Citharu,  Schsmaeher. 
Tomolla,  Baaivton.  Bomonia,  BUiardi.  Clio- 
aelli,  Gray.  Maugelia,  Leach.  Bela,  Leach. 
Defr&nda,  MUlet.  Baphoclla,  Bindt).  Ia- 
chesis,  fltwo.    Tercbra,  Lamarck. 

Volittida. — Volula,  lAtmitHt  (Volntilitliee, 
SiBoiTuen.  Scaphella,  Sviainton.  Volotomitn, 
Gray.  Melo,  Broderip).  CTmba,  Srodtrip. 
Margin  ella,  Lamarck. 

Cypraida. — QTprwa,  Liniim*  (C^promla, 
Gray.  LnpoDiH,  Gray.  TriTJa,  Gray).  7  P»- 
chjbatJiron,  Gaekoin.  Erato,  Biteo.  Ovulnm, 
Lamarck  (VoIth,  Flfniiny.    Radius,  MonWbrt). 


f/aliddir.  ^yntiea,  Lamarck  (Naticopsis, 
SfCoy.  Enspira,  Agasaii.  Nererita,  Suae. 
Lanatia,  Gray.  Olobulun,  J.  Sotnerby.  Des- 
hajagia,  Rautin.  PoliniccB,  Montfort.  Cemina, 
Gray).  Sigsretua,  Lamarck  (Naticina,  Gray). 
Lamettaria,  Montagu  (Oncidiopaia,  Seek.  HUr- 
Bemna,  Looin).     Velulina,  Filming. 

Cancellariada. — Cancellaria,  jJamarvk  (tiA- 
iaete,PhUippi).  Trichotropia,  Brwimp.  7Ceri- 
tbiopaie,    r'orbei    and    Hanhy.     ?  Seporatiata, 

Pyramiddlida.  —  Pyramidella,  Lamarck. 
Odoatomia,  FJemitig.  Adia,  Lovin.  Cbem- 
oitaa,  n  Orbigny.  Loioaema,  PhilUpi,  Macio- 
cheilng,  Phillips.  Enliotellu,  Forba.  Mono- 
ptigma.  Lea.  ?  Chiloslomo,  Deshaya.  Enlima, 
Si»»o  (Niso,  Risio).     Stylina,  Ftaning. 

SJa>-iorf«,— Solarium,  I^marck  (PhilipjMa, 
Gray.    Torinia,   Gray.    Bifiontia.  Deth^et). 


Strombida. — Strombus,  7^Rni«u.  Pleraceras,    Diacohelix,  Bunker.    PlatyBtoma,  Hornet, 
'"■"''  .     ."  ■   ■  -    .     j^^ — Scalaria,  lanxarck. 


1832.    CofumbellB,   Lam»rck.     Colnmbellitia,    Lycett.   Trifbrie,  Jkshayrs.  Potamides,  Brotig- 


Bciianacher.    Hyalina,   Bcivmaeier),    Tnrbi-   Lampania.  Gray).    Diaetoms,  Dethayea.    Fsa- 
lella,  Lamarck  (Cynodonia,  Bcktmadier.    Ia-   tigietla,  Rkw.    PlanaziB.  Lamarck  (Qnoyia, 
"     ''    '    '  "'       -•    '     "  "    '         ■       -T    ■   -         Drfrance.      Aporrhaifl, 

rorrig  and  l^eetl.    Stra- 


tinu,  Montfort.  Lamella,  SokumoAer).  Ptinu,  ,  Deihayei). 
Lamarck  (Clarclla,  BaaintoH.  Fnlgnr,  Mont-  Aldrovandi 
/art.    Myriatica,  Stoanuon.    Pnaion»ll«,  Gray,   Uuolaria,  Lai 


Qinaodcntii 
Succinidi 


luccinidM. — Bncanam,  iMinavt.  PseBdoliTa,  |  De/rai 


rumfefli&».— Turrilella,  Lamarck.     Proto, 


Holopella.  MCoy.    Msaalia.  Gray. 


Gray.  Northia,  Gray.   Cycloaaaaa,  Sviainaon).   lorbia,  Saaa).    Siliqnaria,  Bruguiire. 


MALACOLOGY 


Mdaniadte. — Melania,  Lamarck  (Melanatria, 
Bowdich.  Vibez,  Oken,  Ceriphafiia,  Swainson. 
Hemisiiius,  Swainson,  Melaftisiis,  Swainson. 
Melatoma,  Anthony.  Ancnlotos,  /Say.  Amni- 
oola,  Gould  and  Huxley).  Paludomos,  Swainson. 
Tanalia,  Gray.  MelajQopsifi,  Lamarck,  Pirena, 
Larnarck. 

Paludinid^. — Paladina,  Lamarck.  Bithinia, 
Gray,  Valvata,  MUUr.  Ampullaria,  Lamarck 
(Pomus,  Humphry.  Marisa^  Gray.  Asolene, 
jyOrhigny).  Laniatos,  Montfort.  Meladomus, 
Swainson.    ?  Amphibola,  Schumacher. 

lAiorinida. — ^Litorins,  Firussac  (Tectaria, 
Cuvier.  Modulus,  Gray.  Risella,  Gray).  Narica, 
Becluz  (Naticella,  mmister).  Fossams,  Phi' 
lipfd.  Lacuna,  Turton.  Litiopa,  Bang.  ?  Chele- 
troiaiSf  Forbes.  ?MacgilliTrayia,ForM«.  Rissoa, 
Fremenville  (Eissoma,  D*  Orbigny).  ?  Jeffi^ysia, 
Alder  (Skenea,  Fleming.  Hydrobia,  Hartmann), 
Paludestrina,  Lf  Orbigny.  Lithoglyphus,  Muhi- 
Jfldt.  Nematura,  Benson.  Syncera,  Gray. 
Truncatella,  Risso. 

Calyptrteidts. — Calyptraea,  Lamarck  (Cnid- 
bulum,  Schumacher.  Trochita,  Schumacher). 
Oepidula,  Lamarck,  Pileopsis,  Lamarck  ( Ama- 
thiua,  Grw).  Metoptoma,  Phillips.  Platyceraa, 
Conrad,  iuppouyz,  Def ranee  (Amalthea,  Schu- 
Tnacher).    ?  Phonis,  Montfort. 

Turbinida. — Turbo,  Linnaus.  Phasianella, 
Lamarck.  Imperator,  Montfort.  Trochus, 
Linmgus  (Pyramis,  Chemnitz.  Gibbula,  Leach. 
Maigarita,  Leach).  Elenchus,  Humphrey  (Ban- 
IdTia,  MtJUfeldi).  Rotella,  Lamarck.  Mono- 
donta,  Lamarck.  Delphinula,  Lamarck  (Liotia, 
Gray.  CoUonia,  Gray).  Cyclostrema,  Marryat 
(Adeorbifl,  S.  Wood.  Vitrinella,  C.  B.  Adams). 
Euomphalufl,  Sowerby.  Ophileta,  Vanuxem. 
Phanerotinus,  J.  Sowerby.  Stomatella,  Lamarck. 
Gena,  Gray.    Broderipia,  Gray. 

HalioOdiB. — Haliotis,  LinntBUs.  Stomatia, 
Lamarck.  Sdssurella,  1/ Orbigny,  Pleuroto- 
xnaria,  JDifrance.  Catantoetoma,  Sandberger. 
Murchiaonia,  UArckiac.  Trochotoma,  Lycett. 
Cirrus,  Sowerby. 

lanthinida. — lanthina,  Lamarck.  Rhaphi- 
stoma,  Hall,  Scalites,  Ckmrad.  Holopea,  Hall, 
?  Recluzia,  Petit. 

Fissurellida. — Fissurella,  Lamarck  (Pupillia, 
Gray.  Fissurellidsea,  L^  Orbigny.  Lucapina, 
Gray).  Macroschisma,  Swainson.  Puncturella, 
Lowe.  Rimula,  Dif ranee.  Emarginula,  Lamarck 
(Hemitonia,  Swainson).  Deslongchampsia, 
MCoy.    Parmophorus,  BlainvilU. 

Ii'eritida. — Nerita,  Linnteus.  Neritoma,  Mor- 
ris. Neritopsis,  Grateloup.  Velates,  Montfort. 
I^eolus,  J.  Sowerby.  Neritina,  Lamarck.  Na- 
Ticella,  Lamarck. 

BCUTIBBANCHIATA. 

Patellida.^Ptite\l&,  Linntsus  (Nacella,  Schu- 
maeher.  Scutellina,  Gray).  Acmsa,  Esehscholtz, 
1880  (Lepeta,  Gray.  iHlidium,  Forbes).  Gm- 
dinia,  Gray,    ?  Sipbonaria,  BlainvUle, 

DentaliadtB. — Dentalium,  Linnaus. 

Ckitonida. — Chiton,  ZfRyt(9tt«  (Tonicia,  Gray. 
Acanthopleura,  CruUding.  Mopalia,  Grray, 
Katharina,  Gray.  Crvptochiton,  Gray,  Acan- 
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thochites.  Leach.  Chitonellns,  Lamarck),  Hil- 
minthochiton,  Salter. 

PUUCONIFBBA. 

(/«-  Operculata. ) 

Helidda. — Helix,  Linmgus  (Acavus,  Mont* 
fort.  Geotrochus,  Hasselt.  Polygyra,  Say, 
Tridopeis,  Rajinesque.  Carocolla,  Lamarck). 
Anastoma,  Fischer.  Streptaxis,  Chray.  Sagda, 
Beek.  Helicella,  Lamarck.  Stenopua,  CruHd" 
ing  (Pfeiffena,  Gray).  Vitrina,  £rapamaud 
(paudebardia,  Hartmann,  Simpulopsis,  Beck). 
Succinea,  Brapamaud.  Omalonyz,  H  Orbigny. 
Bulimus,  Scopoli  (Bulimulus,  Leach.  Odonto- 
stomus,  Beck.  Pachyotia,  Beck.  Gibbua,  Mont- 
fort). Pkrtula,  Firussac.  Achatina,  Lamarck 
(ZxLA,  Leach.  Az&chj  Leach.  Tornatellina,  jBatAt. 
Cionella,  Hartmann).  Glandina,  Schumacher.. 
Spiralis,  C.  B.  Adams.  AchatineJla,  Swainson.. 
Pu^  Lamarck  {yertioo,  MMer).  Cylindrella^ 
Ifeiffer.  Balea,  Prideaux.  Migaspira,  Lea». 
Clausilia,  Drapemaud. 

Limacida. — ^Limaz,  Linnaus.  Geomalacufl^ 
AUman,  Anon,  Firussac,  ParmaceUa,  Cuvier. 
Testacella,  Cuvier. 

Limnaida. — ^Limnaea,  Lamarck.  Amphi- 
peplea,  Nilsson.  Chilinia»  Gray.  Physa,  Lra- 
parnaud  (Physopsis,  Krauss.  Camptoceraa, 
Benson).  ?  Camptonyx,  Benson.  Ancylua, 
Geoffroy  (VeUetia,  Gray).  ?  Latia,  Gray, 
Gundlachia,  Pfeiffer,  Planorbis,  MvXler  (Pla- 
norbula,  Haldemann). 

Auriculida. — Auricula,  Lamarck  (Polydonta, 
Fischer.  Melampus,  Montfort.  ConoTulna^ 
Lamarck).  Pedipes,  Adanson.  Otina,  Ald^r. 
Carychium,  Muller. 

Operculata. 

Cydostomida. — Cydostoma,  Lamarck  (Oto- 
poma,  Crray.  Choanopoma,  Ifeiffer.  Cistula^ 
Gray.  Realia,  Gray.  Pomntias,  Studer).  Fe- 
russina,  Grateloup.  Cydophorua,  Mimtfort 
(Pterocydoa,  Benson,  Aulopoma,  Trosehd.. 
OpisthoporuB,  Benson.  Cydotoa,  Chdldnig. 
Leptopoma,  Pfeiffer.  Megaloatoma,  GuHding. 
Craspedopoma,  Pfeiffer.  Cataulua,  Pfeiffer). 
Rhaphaulus,  Benson.  Diplommatina,  Benson 
(Pb^IIob,  H,  and  A.  Adams).  Pupina,  Vianard 
(Rhegostoma,  Hasselt.  Callia,  Gray.  Pupmdla, 
Grw). 

Hdicinidm, — ^Helicina,  Lamarck  (Luddella, 
Gray.  Trodiatella,  Swainson,  Alcadia,  Gray), 
Proaerpina,  Gnilding.  Stoastoma,  C.  B.  Adorns^ 

Aciculidig. — Acicula,  ^ar^mann.  Geomduua, 
Pfeifer. 

TSCTJLBRAXCHIA.TA. 

Tomatellida. — Tomatella,  Lamarck  (Cylin- 
dritei^  Lycett,  Acteonina,  1/ Orbigny.  Acteo^ 
neUAt  ff  Orbiany).  Cinulia,  Gray.  Ringicula, 
Beshayes.  Globiconcha,  B^  Orbigny.  Varigeia, 
B^  Orbigny,  ?  Tylostoma,  5A«rp.  Pterodonta, 
B^Orb^ny.  Tomatina,  A.  Adams.  ?  Yolvula, 
A,  Adams.    ?  Volvaria,  Lamarck, 

BuUida, — ^Bolla,  Lamarck  (CryptophthalmuB, 
Ekrenberg,  PhaDerophtlialmu8».^.^<(a9iM.  Sma- 
ngiiineukfA.Adams.  Acer&fMuUer.  C^Ucbna, 
XoWn.     Amphisphyra,    LovSn,     Apluatrum, 


MALACOLOGY 


Sokumacher).  Scaphander,  Moni/ort,  Phlline, 
jMcanius,  1772  (Cnelidonuar,  A.  Adams), 

Aflytida, — ^Aplysia,  Gmehn  (Adenia,  Banff). 
Bolabella,  Lamarck,  Icanu,  Forbes,  1843. 
Lobiger,  Krokn, 

Ptettrohranckida, — Plearobranchus,  Cuvier, 
Umbrella,  Chemnitz,    Tjlodina,  Bqfines^, 

NTCUBOBBANCHIATA. 

FiroUdm, — Carinaria,  XamoTvAr.  Cardiapoda, 
ItOrlriffny. 

AUanHda, — ^Atlanta,  Lesueur.  Oxygyma, 
Benson,  f  Calcarella,  Souleyst.  Porcellia, 
LMUle,  BeSlerophon,  Mont/ort.  Bellerophina» 
POrUgny,  Crrtolites,  Conrad,  Eocoliom- 
phalns,  Portloei.    ?  Madorea,  Lesueur. 

PTEROPODA 
(Aporobranchiata.) 

THBOOaOlCATA. 

Hyaleida.^HysXea,  Lamarck,  Cleodora» 
JVrofi  and  Lesueur,  Creseis,  Banff.  Cayieria, 
Hiana.  Vaginella,  Dattdin.  Tbeca,  Morris, 
1845.  Pterotheca,  Salter.  Couularia^  Miller 
(Coleoprion,  Sandberffer),  Cymbulia,  Peron 
and  Lesueur. 

XtmactnM^. -— Limacina,  Cuvier,  Spiralis, 
Ejfdoux  and  Souleyet. 

BRACmOPODA,  Cutner,  1805. 

PALUOBRANOHTATA. 

Tsrebratulida. — Terebratula,  Bruffuiire  (Te- 
TCibratidina,  J/Orbiffny.  Waldheimia,  Kmff), 
Terebratella,  VOrbiffny  (Triffonoeemus,  Koniff. 
Lyra,  Cumberland,  1816.  Magaa,  Sowerbtf. 
Bouchardia,  Davidson,  Moniaia,  Davidson, 
Kranssia,  2Xat«t2«on.  Megerlia,  Xtn^).  Argiope, 
Deslongclmnms.  Thecidium,  Z^nmce.  Stxingo- 
eephalua,  Dffiimee, 

T0ru2A--Spirifera»  StnofT^  (Spiriferina, 
JfOrbiany).  Prrtia,  Dolman  (Qntina,  David" 
•oil).  ki)o^inM,  itCevQUentXt^  Suess).  Betzia, 
Kma.    XJncitea,  Durance. 

ahynekonsUida.  —  Rhynchonella,  Fischer 
ffTonanhomtM,  Pander.  Camarophoria,  JEtn^). 
^entamems,  Sowerby.    Atiypa,  Dolman. 

OrtMda.—OrthlB,  Dolman  (Orthiaina,  D^Or- 
bigny).  Stropbomena,  Blainville  (Leptaena, 
Jmman.  Komnckia,  Suess).  Davidaonia,  Bou- 
chord.    Calceola,  Lamarck. 

Produetida. — Plroducta,  S9tO0r^(Anlo8tege8, 
Bdmerson.  Strophaloeia,  King).  Chonetea, 
Fischer. 

Cranida.'-CmaA,  Betzius. 

Discinida. — Discioa,  Lamarck  (Trematis, 
Sharps),  Siphonotreta,  Vemeuil),  Acrotreta, 
Kutorffa, 

Lir^ida.—JAngalA,  Bruffuikre,  Obolna, 
^hwald, 

CONCHIFERA 

LAXELUBBAKCKIATA. 

{Asiphonida.) 

Osireida. — Ostrea,  lAnnmus.  Grjphm, 
Lomar9k.    Ezogyra,  Sowerby, 

Anomiada. — ^Anomia,  Linnmus  (Placiinomia» 
Broderip.    Limanomia,  Bouchard),    Plaoana, 
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Solander  (Carolia,   Caniraine,   1885.    Plaea* 
nopus,  Morris  and  Lycett,\ 

Peciinida. — Pecten,  Mmler  (Neitbeai  DroueL 
Pallium,  Schumacher,  Hiunitea,  Difrance. 
Hemipecten,  A.  Adams),  IdmA,  Bruyuihe 
rLimatula,  S.  Wood,  Linuea,  Bronn),  Spon- 
aylus,  Linntsus  (Pedum,  Bruguiire),  Plica- 
tnla,  Lamarck, 

Aviculida. — ^ATicola,  Bruyuiire  (Meleagrina, 
Lamarck,  Malleus,  Lamarck),  Vtdsell^  Xa- 
marck,  Pteropema,  Lyeeit,  1852.  Ambo- 
nychia,  Hall,  1847.  ?  Cardiola,  Broderip, 
1844.  ?  Eurydeema,  Morris,  Pterinea,  GM- 
fuss,  1832.  Monotis,  Bronn,  1830.  Posido- 
nomya,  Brorin.  Avieulo-pecten,  MCoy,  1852. 
G^ernllia,  D^france  (Bakewellia,  Kino),  Pema, 
Bruffuiire).  Crenatnla,  Lamarck.  Hypotrema, 
UOrbiyny,  1853.  Inoceramus,  Soweroy,  1814. 
Pinna,  Linnmus  (Trichites,  Lycett), 

MytUida. — ^Mytilus,  Linnaus  (Septifer,  Be- 
dus),  l^alina,  Koninck,  1842.  Modiola, 
Lamarck.  Lithodomus,  Cuvier.  Crenella,  Brown, 
Modiolarca,  Gray,  ?  Mytilimeria,  Conrad. 
Modiolopsis,  HaU,  1847.  Orthonotus,  Con- 
rad. ?  Goniophora,  Phillips,  Dreiaaenia,  Van 
Beneden, 

Areada, — Area,  Linn^sus,  Cucullsa,  La- 
marck  (Macrodon,  Lycett,  Isoarca,  Munster), 
Pectunculus,  Lamarck.  Limopeis,  Sassi,  1827 
(Nucunella,  JfOrbiyny),  Nucula,  Lamarck 
(Nuculina,  D^Orbiffny,  Ctenodonta,  Salter, 
Cucullella,  MCoy.  Led&,  Schumacher,  Yol^a, 
Muller).  Solenella,  G,  Sotoerby,  Solemya, 
Lamarck, 

Triffoniada. — Trigonia,    Bruyuihre.      Myo- 

Elioria,  Brown,  1830.    Ajdnus,  Sowerby,  1821. 
yrodesma»  Conrad,  1841.   Verticordia,  Searles 
Wood. 

Unionida.  —  Unio,  Bets,  Sympbynota, 
Sowerby.  Monooond^lflBa,  D^Orbiyny.  Ano- 
don,  Cuvier.  Hyna,  Lamarck.  Castalia, 
Lamarck.  Iridina,  Lamarck.  Mycetopus, 
J/Orbiyny,  iEtheria,  Lamarck,  Mulleria, 
Fhussac, 

SIPHONATA 
IntcffTopaUiata, 

Chamida. — Chama,  Linnaus.  Monopleura, 
Matheron,  Diceras,  Lamarck,  Bequienia, 
Matheron, 

Hippuritida. — Hippurites,  Lamarck.  Ba- 
diolites,  Lamarck,  1801  (Bi-radiolites,  D^Or- 
bwny\  Caprinella*  D^Orbiany.  Caprina, 
udroiany.     Capiotina,  D  Oroiyny. 

TriJuicnida. — Tridacna,  Bruyuihe.  Hip- 
popus^  Lamarck. 

Cardiada. — Cardium,  Linnaus  (Hemicar- 
dium,  Cuvier.  Lithocardium,  Woodward,  Ser- 
ripes.  Beck.  Adacna,  Eichwald,  Ck)nocardium, 
Bronn). 

Lucinida. — Lucina,  Bruffuihe,  Cxyptodon, 
Turton,  Corbis,  Cuvier.  Spbsera,  Sou:erby 
(Unicardium,  D  Orbigny).  Tancredia,  Lycett, 
1850.  Biplodonta,  Bronn,  Scacchia,  Phumpi, 
1844.  Cyamium,  Philippi,  1845.  Unguuna, 
Daudin.  Kellia,  Turton,  Turtonia,  Han» 
ley.     Pythina,  Hinds,     Montacuta»   Turton, 
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^apton,  Turton,  Scintilla,  Dethayes,  Oaleom- 
toB,  Turton, 

OycUutida. — Cydafl,  Bruguiire  (Pisidium, 
Tfnjftr),  Cjremi,  Lamarek  (Corbicula,  Muhl- 
fddi\    Cyrenoides,  Joannia, 

Astariida, — ^Astajte,  Sowerhy,  1816.  Opis, 
Dkfrance,  Gouldia,  C  B.  Adams,  Crassatellay 
Lamarek, 

C^iprinida.  —  CTprina,  Lamarck.  Ciroe, 
Sehumacher.  iBocardia,  Lamarek,  Cvpricar- 
dia,  Lamarck.  Coralliophaga,  BlainvtUe.  Cy- 
pricardites,  Conrad,  Pleurophonu,  Kinfff 
1848.  ?  Cardilia^  Jkshayes,  ?  M egalodon,  J. 
8owerby,  Goldfiusia,  CastUnau,  Megaloma, 
Hali,  1852.  Pachjdomus,  J.  Sowerhy.  Pachy- 
ziama,  Morris  ana  Lycett.  Cardinia,  Agassiz, 
Anthracona,  King,  1844.  Myoooncna,  J. 
Sowerby.  Hippopodinm,  Coneybeare.  Cardita, 
BrugttHre  (Venencardia^  Lamarck). 

SmU-FXLLIATA. 

Venerida,  —  Veniifl,  Linnaus  (Saxidomus, 
Conrad).  Cytherea,  Lamarck  (Meroe,  Schu' 
mocker.  Trigona,  Mukffeldt.  Gratelonpia, 
Deamoulin).  Artemia,  Pdi  (Cyclina,  Jkshe^es. 
dementia,  Gray),  Lucinopsis,  Forbes,  Tapes, 
MuhUftldt,  Venerapia,  Lamarck.  Petrieola, 
Lamarck,    ^laucomya,  Gray. 

Mactrida. — Mactra,  Linnmus.  Gnathodon, 
Gray,  Lutraria,  Lamarck  (Resania,  Gray), 
Anatinella,  G,  Sowerby, 

Tellinida, — Tellina,  Linntsus  (Tellinides, 
Lmnarck).  Gaatrana,  Schumacher,  Capaula, 
Schumacher.  Paammobia,  Lamarck,  Quen- 
etedtia,  Morris  and  Lycett,  Sanguinolaria, 
Lamarck,  Semele,  Schumacher  (Cumingia,  G. 
Sowerby,  SyDdoamya,  Reduz,  Scrobicularia, 
Schumacher).  Meaodesma,  Deshayes  (Anapa, 
Gray).  Emlia,  Turton,  Sowerbya,  IfOrbigny. 
Donax,  Linnaeus  (Ampbicena,  PAt/tppt).  Iphi- 
genia,  Schumacher,    Galatea,  Brugviire. 

8oienid4B. — Solen,  lAnnaus  (Cultellns,  Schu- 
macher. Ceratisolen,  Forbes),  Machnra, 
Gould,  Solecurtna,  Blainville,  Noyaculina, 
Benson,    Glycimeris,  Lamarck, 

Myaeida, — Mya,  Linnmus,  Corbnla,  Bru- 
guiire.  Potamomya,  J.  Sowerby.  Sphenia, 
Turton.  Tbetia,  Sowerby  (Eucharia,  Beduz). 
Panopeea,  Menard  de  la  Groye. 

AnatinideB. — ^Anatina,  Lamarck,  Periploma, 
Schumacher,  Cercomya,  Agassis.  Thracia, 
BUdnviUe,  Pholadomya,  G,  Sowerby.  Myacites, 
Bronn.  Gk>niomya,  Agassis,  Grammyaia, 
FemeuU,  Sedgwickia,  MCoy.  Ceromya, 
Aaassis.  Gresslyi^  Agassis.  Caidiomoinpha, 
Koninck.  Edmondia,  Koninck.  Lyonsia,  Tur- 
ion,  1822.  Entodesma,  Philippi,  Pandora, 
Bruguiire,  Myadora,  Gray.  Myocbama, 
Stutckbury,     Chamostrea,  Roissy, 

Gastrochemida.  —  Gkatrocbena,  Spengler, 
1783.  Cbsna,  Rets,  1788.  SazicaTa,  BeUevue, 
Clavagella,  Lamarck,    Aapergillum,  Lamarck, 

Pholadida. — Pholas,  Linnmus,  Pholadidea, 
Ilwton,  1819  (Marteaia,  Blainville,  Jonannetia, 
Desmoulin,  Parapholaa,  Conrad),  Xylophaga, 
Turton,  Teredo,  Adanson  (Fnio^,  Lamarek). 
Teredina,  Lamarck, 

441 


MALICE 

(Gr.  ftaXeuc6s),  A  minesal 
having  the  fonn  of  Zircon,  to  which  it  is  alao 
nearly  related  in  composition. 

MAlAOopteri  (Gr.  ftaXojctff,  and  vrcp^r,  a 
feather).  An  order  of  fishes  in  whidi  the 
endoskeleton  is  ossified;  the  ezoskeleton,  in 
most  as  cydoid,  in  a  few  as  ganoid,  scales; 
fins  supported  by  rays,  all  save  the  first  some- 
times in  the  dorsal  and  pectoral,  soft  and  jointed; 
abdominal  or  apodal ;  gills  free,  operculate ;  a 
swim-bladder  and  air-dnct  To  this  order  belong 
the  eel,  herring,  salmon,  pike,  and  carp  genera. 

MalaeosteoB  (Gr.  /ioXaic^s,  and  o<rr4oif, 
a  bone),  A  diseased  softening  of  the  bones : 
moUities  ossium, 

llalmoostnMMUM  (Gr.  fioXoK^f,  and  &r- 
rpeucoVf  a  shell).  The  name  of  a  division  of  the 
class  Crustaceans,  including  those  which  are 
covered  with  a  crust  softer  than  the  shell  of 
the  molluscs,  but  firmer  than  the  covering  of 
the  Emtoxostbacans  [which  see].  The  tern 
Malacostraca  was  first  applied  by  Aristotle  to 
the  Crustacea  of  the  modems,  being  used  by 
him  in  a  comparative  sense,  as  contrasted 
with  the  Ostracoderma,  which  are  the  modem 
Testacea, 

Malagma  (Gr.  from  fAo^daffuv,  to  so/ten), 
A  poultice. 

Malaria  (ItaL  mal'  aria,  had  air),  Tha 
exhalation  of  marshy  districts,  which  produces 
intermittent  fevers.  This  term  has  now  become 
of  general  application  to  deleterious  emana- 
tions from  decaying  organic  matter;  but.it 
was  long  restricted  to  emanations  in  that  dis- 
trict of  Italy  which  extends  from  Leghorn  to 
Terracina  in  one  direction,  and  from  the  sea  to 
the  Apennines  in  another.  Even  in  the  time  of 
Horaoe,  Home  was  deserted  two  months  in  the 
year,  on  account  of  the  dangers  of  the  malaria. 
On  the  Italian  malaria,  see  Arnold's  History  of 
Rome,  chap,  xxiii. 

Malelo  Add.  An  acid,  isomeric  with  fu- 
maric  acid,  and  equal  malic  acid  minus  1  mol. 
water,  obtained  by  dry  distillation  of  malic  add 
at  a  temperature  of  about  206^  C.  It  crystal- 
lises in  oblique  rhombic  prisms,  which  are 
colourless  and  inodorous.  They  melt  at  130^  C. 

Mal—liart»tac»ae  (Maleeherbia,  one  of 
the  genera).  A  small  unimportant  order  of 
VioM  Exogens,  related  to  Passion-fiowers^  and 
found  in  Cmli  and  Pern. 

Malto  Aold  (Lat  malum,  an  apple),  A 
peculiar  acid  contained  in  the  juice  of  the 
apple  and  several  other  fruits;  it  may  be 
obtained  also  from  the  berries  of  the  Arbus 
aucuparia,  or  Mountain  Ash,  and  has  henee 
been  called  sorbie  acid.  It  crystallises  in 
colourless  prisms,  which  are  sour  to  the  taste^ 
and  soluble  in  water  and  in  alcohol. 

llallee  (Lat  malitia,  from  mains,  bad).  In 
the  English  Law,  malice  does  not  necessarily 
bear  the  signification  of  particular  ill-feeling 
towards  an  individual,  but  is  a  term  directly  im- 
porting wickedness  in  the  commission  of  an  aet^ 
and  exdudinjg  a  just  cause  or  excuse.  [Mitbdib.] 
Malicions  iigury  to  property  is  in  some  instance! 
a  felony,  in  ouers  a  miademeanonr.     [IjkWt 
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OBDinrAi..]  Ajb  a  general  rule  in  criminal  law, 
acts  done  wilfnlly  are  assumed  to  be  done 
maliciously.  (F.  Stephens  On  Crim.  Lato.^  In 
ciTil  actions  for  iiguries  to  which  malice  la  es- 
sential, e.g.  slander,  libel,  &c.,  the  question  of 
the  existence  of  malice  is  one,  in  general,  for 
the  jury  ;  but,  imder  ceiiain  dicumstancea,  it 
may  be  implied  by  the  court  from  the  absence 
of  reasonable  and  probable  cause,  as  in  actions 
for  malicious  prosecution. 

BCaUeabilltjr  ^Lat  malleus,  a  hammer). 
The  property  of  bemg  susceptible  of  extension 
vnder  the  blows  of  a  hammer.  It  is  especially 
eharacteristic  of  some  of  the  metals,  and  in  thia 
quality  gold  exceeds  all  tlie  others:  oomnum 
gold  leaf  is  not  more  than  a  two  hundred  thou- 
■andth  part  of  an  inch  in  thickness ;  fiye  grains 
may  be  thus  extended  so  as  to  corer  a  surface 
of  more  than  270  square  inches. 

Malleiu  (Lat.  a  hammer).  One  of  the  small 
bones  of  the  internal  ear,  attached  to  the  mem- 
brana  tympani,  somewhat  in  shape  resembling 
a  hammer. 

Halueus.  a  genus  of  Ostracean  bivaWes, 
eharacterised  by  hayiug,  in  addition  to  the 
simple  pit  for  the  ligament,  a  notch  on  the  side 
of  tne  ligament  for  the  passage  of  a  byssus. 
The  species  of  this  genus  are  called  hammer 
Ojfsters.  The  most  noted  is  the  Ostrea  malleus 
of  Linnseus,  which  has  the  cardinal  region  of 
the  shell  formed  something  like  the  head  of  a 
hammer,  of  which  the  elongated  valTes,  ex- 
tanded  transTersely,  represent  the  handle.  It 
is  a  natiye  of  the  Indian  Archipelago,  and  still 
ranks  among  the  number  of  rare  and  hi^- 
priced  shells. 

IKallotns.  The  capelan,  capling,  or  ang- 
marset,  a  small  fish  found  in  the  northern 
hemisphere,  and  used  as  bait  for  cod.  It  is 
interesting  as  being  frequently  found  in  a 
fossilised  state,  contained  in  solid  nodules  of 
stone. 

IKallow  (Lat  malra).  A  weed  common  by 
hed^rowB  and  waysides  in  Europe.  It  has 
mucilaginous  properties,  and  has  been  employed 
in  the  preparation  of  emollient  poultices,  in  the 
same  way  as  the  Marsh  Mallow.  Its  fruit  is 
a  depressed  disc,  and  is  called  fay  the  country 
people  cheeses  (Fr.  framageon),    [malta.] 

Mallnm.    The  public  assembly  or  meeting 
of  the  people  according  to  the  usage  of  the  old 
Teutonic    nations,      under  the    Carloyingian 
monarchs  the  mallum  appears  to  haye  been 
summoned  by  the  missus  or  deputy  of  the  soye- 
reign.    There  was  a  separate  mallum  for  eyery 
leading  state  or  kingdom  which  composed  the 
empire-;  and  it  was  attended  \ij  the  notables ' 
of  all  tlie  yarious  races  of  inhabitants  (Boman,  | 
Frankish,  Gk)thic,  &e.),  and  in  some  instances  j 
by  the  Scabini  or  Echeyins,  who  represented  | 
the  communities  of  the  towns.  { 

Xalm  Brloks.  A  kind  of  brick  used  in  ; 
London  for  ornamental  works,  obtained  by  the 
burning  of  a  clay  containing  carbonate  of  lime 
ill  intimate  mixture  with  the  silicate  of  alumina. 
11  ean  be  easily  made  by  mixins  the  day 
trfth  a  portion  of  chalk;  but  the  best  bridES 
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axe  obtained  by  the  calcination  of  the  natural 
marls  of  Essex  and  Suffolk;  the  first  are 
of  a  yellow  colour,  the  second  a  creamy  white. 
They  are  easily  cut,  and  on  this  account  are 
usea  for  arches  with  a  small  radius  of  curvature. 

Malmffy  (so  called  as  haying  been  made 
at  Malyasia  in  the  Morea).  A  strong  and 
fine-flayoured  sweet  wine,  made,  in  Madeira,  of 
grapes  which  haye  been  allowed  to  shriyel 
upon  the  yine ;  it  is  of  a  deep  golden  hue.  It 
contains  between  16  and  17  per  cent  of  alcohoL 

Malptglilaeefla  (M^pighia,  one  of  the 
genera).  An  extensiye  natural  order  of  hypo- 
gynous  Exogens  of  the  Sapindal  allianoe,  dis- 
tinguished by  their  complete  (partially  sym- 
metrical) fiowerS)  with  an  imbricated  calyx  and 
naked  stalked  petals,  by  their  simple  stigma, 
by  their  oyules  nanging  by  cords,  and  by  their 
usually  conyolute  embryo.  They  are  chiefiy 
tropical,  and  the  larger  portion  of  them  are 
found  in  South  America.  The  Byrsonimas  are 
astringent,  and  their  bark  is  commonly  used 
for  tanning  in  BraziL  The  fruit  of  some  of 
the  Malpiahias  is  eaten.  Nitraria  tridentata, 
another  plant  of  the  order,  is  considered  to  be 
the  Lotus-tree  of  the  ancients. 

MalpliTbtMi.  In  Anatomy,  this  term  is 
applied  to  certain  parts,  especially  of  the  kid- 
ney, in  allusion  to  the  anatomist  Malpighi,  by 
whom  they  were  discoyered  or  first  definitely 
described.  Thus  the  numerous  secreting  tubes 
(iubtdi  urini/eri)j  where  they  are  collected  into 
conical  bundles,  form  the  Malpighian  cones 
or  pyramids ;  the  more  tortuous  parts  of  the 
tubes,  which  pass  towards  the  surface  of  the 
kidney,  terminate  in,  or  bear  on  small  pe- 
dicles appended  to  their  walls,  flask-shaped 
saceuli,  named  Malpighian  capsules.  The 
arteries  of  the  Iddney,  before  diyiding  into 
capillaries,  form,  by  tortuous  conyolutions, 
little  balls,  called  Malpighian  corpuscles  or 
glomerttles. 

Malt  (Or.  malz,  from  malen,  to  grind). 
This  word  is  used  to  designate  grain  which  has 
become  sweet  in  consequence  of  incipient  ger- 
mination. [piAOTASB.]  Malt  forms  the  prin- 
dpal  ingredient  in  the  manufiicture  of  beer. 
Three  dSferent  kinds  are  employed :  1.  pale  or 
amber  malt;  2.  brown  or  blown  malt;  and 
3.  roasted  or  black  malt,  the  fermentation  of 
which  yields  beer  or  porter  of  Tarying  depth 
of  colour. 

The  manufacture  of  malt  has  been  carried 
on  for  ages  in  countries  where  the  climate  is 
too  cold  for  the  growth  of  the  vine.  Beer  is 
spoken  of  by  Xenophon,  in  his  history  of  the 
retreat  of  the  Ten  Thousand,  and  was  well 
known  to  the  Komans  as  the  beyerage  of 
Northern  Europe.  Wheat,  rye,  and  oats  haye 
at  different  times  been  used  for  malting  pur- 
poses, but  in  modem  times  it  is  almost  en- 
tirely manufactured  from  the  various  species 
of  barley.  By  the  statute  of  Elizabeth  direct- 
ing the  reservation  of  a  portion  of  the  fixed 
incomes  of  corporations  in  com  rents,  malt  ib 
selected  as  one  of  the  articles  the  highest  price 
of  which  at  Michaelmas  and  Lady-day  is  to 
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fonn  the  estimate  of  th«  rent  for  the  ensuing 
year.  Malt  was  first  made  to  contribute  to  the 
public  reyenue  in  England  in  1697,  in  Scotland 
m  niZ,  and  in  IreUmd  in  17B6.  The  present 
duty  on  malt  from  barley  is  2a,  7d.  per  bushel, 
and  from  here  or  bigg  2b,  The  quantity  of 
malt  charged  -with  duty  in  the  United  Kingdom 
during  the  fifteen  years  ending  1864,  areraged 
nearly  600,000,000  bushels ;  and  the  revenue 
deriyed  from  it  averaged  in  the  same  period 
6,000,0002. 

.  The  duties  levied  upon  malt  have  been 
attacked  during  the  last  few  years,  both  in 
parliament  and  without  it,  so  energetically, 
that  elections  have  frequently  turned  upon  the 
answers  given  by  candidates  for  a  seat  in 
the  legislature,  as  to  the  justice  and  necessity 
of  e£&cting  a  total  and  unconditional  repeal 
of  those  duties.  At  present  the  action  of 
those  who  are  unfriendly  to  the  continuance  of 
the  tax  has  been  ineffectual,  owing,  it  would 
appear,  chiefly  to  the  difficulty  of  suggesting 
an  adequate  substitute  for  so  important  a 
branch  of  public  revenue. 

It  is  alleged  that,  in  addition  to  the  vezatioua 
interference  of  all  excise  duties  with  the 
process  of  manufacture,  a  greater  loss  is  in- 
curred in  a  tax  levied  on  what  is  virtually  a 
raw  material,  than  the  proceeds  of  the  tax 
imply ;  that  the  fact  of  the  amount  collected 
bemg  almost  a  fixed  sum  from  year  to  year, 
suggests  that  it  checks  consumption,  the  in- 
crease in  population  not  having  been  followed 
by  an  increased  demand  for  ale  and  beer; 
that  the  malt  tax  discourages  private  brewing, 
and  throws  the  manufacture  of  beer  entirely 
into  the  hands  of  brewers ;  that  the  tax  pre- 
vents the  employment  of  capital  on  such  bght 
lands  as  are  particularly  suitable  for  the  growth 
of  barley,  and  is  therefore  an  impediment  to  the 
devclopement  of  agricultural  prosperity ;  that 
malted  grain  is  particularly  serviceable  for  £iit- 
tening  cattle,  and  that  the  existence  of  the  tax 
is  a  hindrance  to  the  improvement  of  stock,  by 
making  the  time  in  which  such  stock  can  be 
available  for  consumption  unnecessarily  pro- 
tracted ;  and  that  generally  the  malt  tax  is  an 
offence  against  the  principles  of  free  trade  and 
the  admitted  canons  of  taxation. 

In  reply,  it  is  stated  that  the  process  of 
malting  is  so  simple  that  excise  regulations 
are  r^uced  to  the  barest  supervision  over 
the  quantity  manufactured,  and  that  a  very 
short  time  is  interposed  between  the  incidence 
of  the  tax  and  the  consumption  of  the  pro- 
duct ;  that  the  sum  paid  is  certainly  uniform 
from  year  to  year,  but  that  the  consumption  of 
other  articles  analogous  to  beer  and  ale,  and 
substituted  for  them,  is  the  real  reason  why 
the  malt  revenue  does  not  grow  with  popula- 
tion ;  th&t,  granting  the  propriety  of  taxing  al- 
coholic liquids,  beer  and  sue  are,  considering  the 
alcohol  they  contain,  the  most  lightly  taxed  of 
all  such  substances,  and  that  the  abiuidonment 
of  all  duties  on  malt  would  be  unfair  to  the 
distiller  and  the  wine  grower,  and,  what  is  of 
more  importance,  to  the  consumer ;  that  even 
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now  private  brewing  anay  be  resorted  to,  bnl 
that,  notwithstanding  the  fact  that  the  trade  of 
a  common  brewer  is  sulnect  to  additional 
duties,  the  advantage  of  the  public  is  really 
consulted,  and  that  what  is  called  teapot 
brewing  is  relinquished  because  the  product  is 
really  dearer  and  more  uncertain :  tnat  there 
is  no  reason  to  think  that  private  brewixig 
would  be  adopted  on  the  abolition  of  the  maS* 
duty,  since  private  baking  was  not  resorted 
to  on  the  abolition  of  the  com  laws ;  that  & 
considerable  rise  has  taken  place  of  late  years 
in  the  price  of  barley,  and  that  therefore  a  sufl- 
cient  stimulant  is  supplied  to  the  cultivation 
of  barley-growing  sous;  that  malted  grain  i» 
not  serviceable  for  fkttening  cattle,  the  loss 
of  weight  and  nutritive  power  in  the  process  of 
malting  amounting  to  at  least  20  per  cent> 
and  that  the  abolition  of  the  duty  would  have 
no  beneficial  effect  on  the  art  of  breeding  and 
fiittening  stock ;  and  that,  lastly,  all  taxes  are 
more  or  less  against  the  prmciples  of  free 
trade,  but  that  those  taxes  are  to  be  retained 
for  revenue  purposes  which  are  the  least  mis- 
chievous and  the  most  fair  in  their  incidence, 
and  that  such  is  eminently  the  case  with  the 
malt  tax. 

Barley  may,  by  an  Act  of  the  last  session, 
be  malted  for  feeding  purposes  under  certain 
regulations. 

Maltlia  (Ghr.  and  Lat).  A  mineralogical 
term  applied  to  mineral  pitch ;  an  inflammable 
bituminous  product,  probably  derived  from  the 
exsiccation  of  mineral  tar.  A  cement  contain- 
ing mineral  pitch  was  used  by  the  ancients  for 
plastering  their  walls,  and  was  composed  of 
pitch,  wax,  plaster,  and  grease.  Anotner  sort^ 
with  which  the  Romans  used  to  plaster  the 
interior  of  their  aqueducts,  was  made  of  lime 
incorporated  with  melted  pitch.  The  various 
bituminous  pavements  which  have  lately  come 
into  use  are  similar  combinations. 

Maltbaalte.  A  white  tallow-Hke  minend 
from  Lobau. 

XttlTa  (Gr.  /LtoX^xi),  a  maUoto).  A  genus 
of  Malvacem  abundant  by  waysides.  The  com- 
mon Mallow,  M.  sylveetris,  is  mudlaeinous ; 
its  dried  flowers  are  used  in  France  in  the  pre- 
paration of  a  drink  called  Tisane  or  Ptisan, 
which  is  regarded  as  a  cure  for  feverish  colds 
and  other  ailments.  This  plant  is  the  Maum 
of  the  French,  and  from  its  fl&ding  flowers  has 
been  derived  the  name  of  the  ool^ir  so  called. 
M.  rotundijotia  is  in  some  countries  used  as  a 
potherb. 

Malvaioees  (Malva,  one  of  the  genera).  A 
natural  order  of  mucilaginous  Exogenous^lants 
of  the  Malval  alliance,  with  polypetalous  flowers 
and  monadelphous  stamens.  The  species  are 
herbs,  bushes,  or  trees,  and  are  fbuna  all  over 
the  temperate  and  tropical  parts  of  the  world, 
especially  the  latter.  Their  flowers  are  in 
many  cases  large  and  handsome ;  but  the  ordsr 
is  cluefly  interesting  from  oontahiingthe  Oasmf^ 
pium  or  Cotton-plant  Another  species  is  tns 
Marsh  Mallow,  Althaa  officinalia.  Some  yield 
a  flbre  flt  for  manuflieture  into  cordage.    IB- 
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biactis  cannaUnuB  yields  Indian  Hemp;  and 
Paritium  elatum  furnishes  Cuba  Bast 

Xameliike  (Arab,  memalik,  a  slave).  A 
name  applied  to  the  male  slaves  imported  from 
Circassia  into  Egypt  by  the  master  of  that 
country.  In  the  thirteenth  century,  when  the 
countnes  in  the  vicinity  of  Mount  Caucasus 
were  ravaged  by  Gengis  Khan,  Nojmedden, 
■ultan  of  ^7pt»  purchased  several  thousands  of 
the  natives  of  those  regions,  especially  Turks, 
and  formed  them  into  an  armed  body  of  guards. 
These  guards  or  Mamelukes,  in  the  sequel, 
seized  on  all  the  power  of  the  country,  mur- 
dered the  sultan  Touran  Shah,  a.  d.  1258,  and 
made  Ibeg,  one  of  their  own  number,  his 
successor.  After  that  period  the  Mamelukes, 
whose  numbers  were  continually  increased  by 
importations  from  their  own  coimtiT»  governed 
E^t  263  years.  (Gibbon,  ch.  fix.)  This 
■mitaiy  sovereisnty  was  destroyed  by  Selim  I., 
the  Turldsh  suUan  who  took  Cairo  in  1517. 
Nevertheless,  the  Mamelukes,  under  their 
twenty-four  beys,  continued  for  200  years  more 
to  exercise  a  power  scarcely  inferior  to  that  of 
th9  Turkish  pachas,  whom,  in  the  eighteenth 
oentuiy,  they  reduced  to  mere  ciphers  in  the 
government  Their  power  was  again  consider- 
ably broken  by  the  French  invasion  under 
Bonaparte,  to  whom  they  offered  a  determined 
opposition.  After  the  abandonment  of  Egypt 
by  the  French,  the  struggle  between  the  beys 
and  the  pachas  was  renewed :  finally,  in  1811, 
the  pacha,  Mohammed  Ali,  having  invited  the 
principal  leaders  of  the  Mamelukes  to  a  ban- 
quet, slew  470  of  them  by  treachery,  and  com- 
pelled the  remainder  to  submission. 

Mammaltm  (Lat  mamma,  a  teat).  The 
most  highly  organised  class  of  animals,  at  the 
head  of  the  great  scale  of  organised  nature. 
They  possess  mammary  glands,  and  suckle 
their  young;  the  foetus  is  developed  in  the 
womb.  Their  external  distinguishing  marks 
are  a  covering  of  hair,  and  teats  or  nipples ;  but 
to  the  manifestation  of  these  two  characters 
tkere  are  a  few  exceptions.  The  principal 
anatomical  character  is  the  condition  of  thn 
lungs,  which  are  suspended  freely  in  a  thoracic 
cavity,  separated  by  a  perfect  diaphragm  from 
the  abdomen.  The  entire  tissue  of  the  lungs 
is  occupied  by  extremely  minute  air-cells,  with 
highly  vascular  parietes,  so  that  the  air  in- 
spired is  rapidly  changed,  and  breathing  can  be 
safely  suspended  only  for  a  short  time.  The 
whole  mass  of  circulating  blood  is  transmitted 
to  the  lungs  by  the  mechanism  of  a  pulmonary 
anride  and  ventricle,  equally  perfect,  and 
inferior  only  in  power  to  the  systemic  auricle 
and  ventricle,  which  subsequently  propel  the 
aerated  blood  to  the  general  system  ;  the  heart 
wnsequenily  consists  of  four  aistinct  cavities. 

The  upper  jaw  of  the  Mammalia  is  fixed; 
the  two  rami  of  the  lower  jaw  consist  each  of  a 
suigle  bony  piece,  and  are  articulated  by  a 
convex  or  flat  condyle  to  the  base  of  the  zygo- 
matic process,  and  not  the  tympanic  element  of 
the  temporal  bone.  With  a  few  exceptions  the 
jftwi  of  the  Mammalia  are  armed  with  teeth : 
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these  are  arranged  in  a  single  row,  are  lodged 
in  sockets  sometimes  by  two  or  more  fangs,  and 
are  never  anchylosed  to  the  substance  of  the 
jaw.  A  deciduous  tooth  is  never  succeeded  by 
more  than  one  corresponding  tooth  in  the  ver- 
tical direction.  The  tongue  is  fleshy,  well  de- 
veloped, with  the  apex  more  or  less  free.  The 
posterior  openings  of  the  nasal  passages  are 
protected  by  the  soft  palate,  and  the  larynx, 
or  opening  of  the  wind-pipe,  by  an  epiglottis. 
The  alimentary  canal  vanes  with  the  nature  of 
the  food,  but  the  caeum  coli  is  usually  single. 
The  rectum  commonly  terminates  by  a  distinct 
aperture  behind  the  urinary  and  generative 
oriflces. 

The  bodies  of  the  vertebras  have  their  arti- 
cular surfaces  more  or  less  flattened,  and 
always  joined  together  by  a  series  of  concentric 
ligaments  with  interposed  glairy  fluid.  The 
cervical  vertebrae,  with  one  or  two  exceptions, 
are  seven  in  number.  The  atlas  is  articulated 
by  two  surfaces  to  two  occipital  condyles,  de- 
veloped from  the  ex-occipital  elements.  With 
two  exceptions  in  the  Monotremata  the  coracoid 
bone  appears  as  a  small  process  or  appendage 
of  the  scapula.  The  sternum  is  narrow,  and 
consists  of  a  simple  longitudinal  series  of  bones. 

The  second,  or  distal  bone,  called  smtamosal, 
in  the  bar  continued  backwards  m>m  the 
maxillary  arch,  is  not  only  expanded,  but  is 
applied  to  the  side  wall  or  the  cranium,  and 
developes  the  articular  surface  for  the  man- 
dible, which  surface  is  either  concave  or  flat. 
The  presphenoid  is  developed  from  a  centre 
distinct  from  the  basisphenoid. 

The  brain  presents  its  highest  state  of  de- 
velopement  in  the  Mammalia :  it  consists  of  a 
cerebrum,  which  is  generally  more  or  less  con- 
voluted, a  cerebellum  with  lateral  lobes,  and  a 
medulla  oblongata  with  a  distinct  tuber  an- 
nulare. The  optic  lobes  are  solid,  divided  by 
a  transverse  fissure,  and  hence  called  bigeminal 
bodies :  they  are  situated  on  the  upper  part  of 
the  crura  cerebri,  and  are  generally  concealed 
by  the  overlapping  posterior  cerebral  lobes. 
The  rudiment  of  the  corpus  callosum,  or  great 
cerebral  commissure,  first  begins  to  be  distinctly 
recognisable  in  the  highest  Lyencephale  ])iam- 
malia ;  and  in  a  state  of  normal  developementi 
or  where  it  bears  a  direct  proportion  to  the  size 
of  the  corpora  striata  or  hemispheres  of  the 
brain,  it  is  peculiar  to  the  Lissencophale,  Gyr- 
encephale,  and  Archencephale  Mammalia. 

The  eyes  of  the  Mammalia  are  never  com- 
plicated with  a  pecten  or  marsupium,  a  choroid 
gland,  or  sclerotic  bony  plates. 

The  organ  of  hearing  acquires  in  the  Mam- 
malia a  ^Uy  developed  cochlea  with  a  lamina 
spiralis :  there  are  three  distinct  ossicles  in  the 
tympanum ;  the  drum,  or  membrana  tympani, 
is  usually  concave  towards  the  meatus,  which 
generally  commences  with  a  more  or  less  com- 
plicated external  ear,  supported  by  a  distinct 
fibro-cartilage. 

The  Mammalia,  without  exception,  bring  forth 
their  young  alive;  hence  they  were  termed 
by  Aristotle  Zoot$ea,     This  phenomenon  is^ 
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however,  by  no  means  peculiar  to  the  present 
class  ;  bnt  it  was  supposed  that  thej  aiffered 
from  other  viviparous  animals,  as  the  viper,  in 
the  developement  of  the  eerm  bj  means  of  a  pla- 
centa. Such,  however,  is  not  the  case  with  the 
marsupial  animals,  and  probably  not  with  the 
Honotremes ;  and  as  the  absence  of  the  pla- 
centa is  associated  with  seyeral  important  mo- 
difications of  structure  in  the  species  bo  de- 
veloped, by  which  they  approximate  to  the 
characters  of  the  oviparous  classes,  the  class 
Mammalia  was  primarily  divided  into  two 
great  divisions,  called  Piacentalia  and  Impla- 
oentalia. 

Before,  however,  the  subdivisions  are  more 
especially  characterised,  it  may  be  advantageous 
to  trace  the  principal  steps  by  which  the  pre- 
sent views  of  the  affinities  and  classification  of 
the  Mammalia  have  been  acquired. 

Aristotle,  choosing  the  locomotive  system  as 
a  base,  divided  his  Zootoca,  the  equivalent  of 
the  Idnnaean  mammalia,  according  to  the  nature 
of  their  locomotive  organs,  into  turee  sections : 
1.  Dipoda,  or  bipeds;  2.  Tetrapoda,  or  qua- 
drupeds ;  and  3.  Apoda^  or  impede.  Man  is 
dted  as  the  type  of  the  first;  and  the  whale 
tribe  is  included  in  the  last  of  these  primary 
groups  ;  the  second  embraces  all  the  rest  of 
Uie  class,  which,  in  common  language,  are 
called  quadrupeds.  These  Aristotle  subdivided 
into  two  ^at  natural  groups,  according  to  the 
modifications  of  the  orsans  of  touch.  In  the 
first  a  part  of  the  digits  is  left  tree  for  the 
exercise  of  the  tactile  faculty,  the  nail  or  claw 
being  placed  upon  one  side  only ;  in  the  second 
eroup  the  extremities  of  the  digits  are  enclosed 
m  hoofs. 

These  again  are  subdivided,  the  first  group, 
or  Unguiciilata  of  modem  mammalogists,  into : 
1.  Those  which  have  the  front  teeth  trenchant^ 
and  the  back  teeth  fiattened,  as  the  Pithecoida 
or  apes,  and  the  Dermaptera  or  bats ;  2.  Those 
with  acuminated  trenchant  or  carnivorous 
teeth,  which  Aristotle  calls  Karcharodonia ;  8. 
The  Rodent  quadrupeds,  which  are  indicated 
by  a  negative  dental  character.  "With  respect 
to  the  hoofed  or  ungulate  quadrupeds,  Aristotle 
points  out  subordinate  groups,  and  characterises 
them  by  modifications  of  uie  feet  Thus,  the 
first  are  the  Polysckida  or  multungulate  qua- 
drupeds, as  the  elephant ;  the  second  are  the 
Disckidia  or  bisulcate  quadrupeds,  as  the  Ru- 
minants and  hog ;  the  third  are  the  Aschida  or 
solidungulate  quadrupeds,  as  the  horse  and  ass. 
Ray,  with  a  less  philosophical  appreciation 
of  the  extent  and  nature  of  the  class  Zootoca 
or  Mammalia,  arranges  his  equivalent  group  of 
'  Viviparous  four-footed  animals '  chiefiv  on  the 
Aristotelian  characters,  the  primary  divisions 
being  the  Unguiculaia  and  unaulata,  and  the 
subdivisions  being  based  on  locomotive  and 
dental  characters.    The  whales  are  excluded. 

lannseus,  restoring  the  class  Mammalia  to  its 
Aristotelian  integri^,  primarily  subdivides  it 
into  Unguictdata,  Un^tUata^  and  Mutica^  the 
latter  being  the  eqiuvalent  of  the  Apoda  of 
Aristotle ;  but  his  secondary  divisions  or  orders 
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are  taken  chiefiy  from  modifications  of  tht 
dentary  system.  The  following  is  the  schem* 
of  his  arrangement : — 

MammalUu 


/Front  teetb,  none  in  either 
jaw 

lani- 


UnguUtU 


lanl- 
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upper 
the 


Bruta. 
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PrinuUu* 
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BellucF, 
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Front  teeth,  etOter*  S, 

UngfikulaU  -{  ,^^^^  teeth,' eirtter*  4, 

(ariesl  . 
Front  teeth,  pi«rMr« 
10),  laniiules  1 
{Front  teeth,  in  both 
and  lower  jaw 
Front  teetii,  none  in 
upper  jaw 
MtUkaU,    .     Teeth  variable    . 

(From  the  BytUma  Natwrce^  ed.  16,  Holmin,  p.  34.) 

Linnseus  defines  the  class  Mammalia  as  fol- 
lows :  Heart  with  two  auricles  and  two  ventri- 
cles ;  blood  warm ;  lungs  respiring  reciprocally 
{pvlmones  respirantes  reciproee)  ;  jaws  incum- 
bent, covered,  armed  with  teeth  in  most ;  peniU 
intraiu ;  generation  viviparous,  lactiferous ; 
senses,  tongue,  nostrils,  eyes,  ears,  tactile  pa- 
pillse;  covering,  hairs  few  in  tropical,  very 
sparing  in  aquatic,  mammals  ;  support,  fbus 
feet;  except  in  those  which  are  entireW^  aquatic, 
in  which  the  posterior  feet  are  bound  together 
in  the  fin  of  the  tail ;  a  tail  in  most 

Cuvier,  adopting  the  same  threefold  primary 
division  of  the  class,  subdivides  it  into  better 
and  more  naturally  defined  orders,  according  to 
various  characters  derived  from  the  dental,  th» 
osseous,  generative,  and  the  locomotive  systems. 
In  giving  the  outline  of  this  method,  Cuvier 
developes  the  principles  on  which  lus  divisions 
are  fotmded. 

'  The  characters  by  which  Mammalia  differ 
most  essentially  one  from  another  are  derived 
from  the  organs  of  touch,  from  which  resulta 
their  decree  of  dexteritv ;  and  from  the  organs 
of  mastication,  which  determine  the  nature  of 
their  food ;  and  upon  these  very  closely  depends- 
not  only  everythm^  which  is  connected  with 
the  digestive  ftinctions,  but  a  variety  of  other 
drcumstanoes  relative  even  to  their  degrees  of 
intelligence. 

'The  perfection  of  the  orsans  of  touch  i» 
estimatea  by  the  number  and  mobility  of  the 
digits,  and  the  extent  to  which  they  are  en- 
closed in  a  claw  or  in  a  hoof.  A  hoof  which 
completely  encloses  that  part  of  the  digit  which 
touches  the  ground  precludes  the  exercise  of  it 
as  an  organ  of  touch  or  of  prehension.  The- 
opposite  extreme  is  where  the  nail,  in  the  form 
of  a  simple  lamina,  covers  only  one  side  of  the 
end  of  the  digit,  leaving  the  other  side  in  pos- 
session of  all  its  delicacy  of  tact. 

*  The  kind  of  food  is  indicated  by  the  molar 
teeth,  to  the  form  of  which  the  articulation  ol 
the  jaws  invariably  corresponds. 

'  For  cutting  fiesh,  the  molar  teeth  must  bo- 
trenchant  and  serrated ;  and  the  jaws  fitted 
together,  so  as  to  move  like  the  blades  of  a 
pair  of  scissors,  simply  opening  and  closing  in 
the  vertical  direction. 

'For  bruising  grains  and  roots^  the  molar 
teeth  must  have  fiattened  crowns,  and  the  jawi 
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a  horizontal  motion;  and  further,  that  the 
grinding  surface  may  be  always  unequal,  like 
a  millstone,  the  teeth  must  oe  composed  of 
substances  of  different  degrees  of  density,  and 
consequently  wearing  down  in  different  pro- 
portions. 

'  The  ungulate  quadrupeds  are  all  of  neces- 
sity herbiyorous,  or  with  flat-crowned  molares, 
because  the  conformation  of  their  feet  does  not 
permit  them  to  seize  liying  prey. 

'  The  unguiculate  anim^  are  susceptible  of 
more  yariety.  They  are  not  limited  to  one 
kind  of  food;  and  besides  the  consequent 
yariation  in  the  form  of  their  molares,  they 
differ  materially  from  each  other  in  the  mobility 
and  sensibility  of  their  digits.  There  is,  more- 
oiyer,  a  characteristic  which  prodigiously  influ- 
ences their  dexterity,  and  giyes  yariety  to  their 
modes  of  action :  it  is  the  &culty  of  opposing 
a  thumb  to  the  other  flngers,  so  as  to  seize  the 
smallest  objects,  which  constitutes  a  hand^ 
properly  so  called.  This  faculty  is  carried  to 
its  highest  degree  of  perfection  in  man,  in 
whom  the  whole  anterior  extremity  is  free,  and 
can  be  ezclusiyely  employed  in  prehension. 
These  different  combinations,  which  strictly  de- 
termine the  nature  of  the  seyeral  mammiferous 
animals,  haye  formed  the  grounds  for  their  dis- 
tribution into  the  fbllowing  orders : — 

'  Amonest  the  unp^uiculate  animals,  the  flrst 
is  nmn,  wno^  in  addition  to  his  peculiar  priyi- 
leges  in  eyery  other  respect^  is  distinguished, 
soologicAlly,  D^  possessing  hands  on  the  an- 
terior extremities  alone,  the  jposterior  extremi- 
ties being  destined  to  sustain  him  in  an  erect 
position. 

'The  order  which  comes  nearest  to  man — that 
termed  Quadrumana — ^has  hands  on  the  four 
extremities. 

'Another  order,  termed  Camivorat  has  not 
the  thumb  free  and  opposable  on  the  anterior 
extremities. 

'These  three  orders  possess,  likewise,  seye- 
rally,  the  three  kinds  of  teeth;  yiz.  molars, 
lamaries,  and  incisors. 

'The  quadrupeds  of  the  fourth  order,  viz. 
the  BodentiOf  haye  the  digits  differing  little 
from  those  of  the  Camivora;  but  they  want 
the  laniaiy  teeth,  and  haye  the  incisors  of  a 
form  and  disposition  altogether  peculiar  to 
themselyes. 

'  To  these  succeed  the  animals  whose  digits 
now  become  much  cramped,  being  simk  deep 
in  large  and,  most  commonly,  crooked  claws. 
They  are  further  defective  m  the  absence  of 
incisor  teeth;  some  of  them  even  want  the 
laniaries,  and  others  are  altogether  destitute  of 
dentaiy  organs.  We  shall  comprehend  them 
under  the  term  Edentata, 

'This  distribution  of  unguiculate  animals 
would  be  perfect,  and  would  form  a  very  re- 
gular chain,  if  New  Holland  had  not  lately 
nimished  us  with  a  small  collateral  chain, 
composed  of  the  Marsupial  animals,  all  the 
genera  of  which,  while  they  are  connected  by  a 
general  similarif^  of  organisation,  at  the  same 
timo  OQrrespond,  in  their  dentition  and  diet, 
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some  to  the  Camivora^  others  to  the  Rodenha, 
and  a  third  tribe  to  the  Edentata. 

'The  ungulate  animals  are  less  numerous^ 
and  present  fewer  variations  of  form. 

*  Ae  Ruminantiaf  by  their  cloven  feet,  their 
want  of  upper  incisors,  and  their  complicated 
stomach,  form  a  very  distinct  order. 

'  All  the  other  quadrupeds  with  hoofs  might  be 
united  into  a  single  order,  which  I  would  c^l  Pa* 
chydermata  or  Jumenta^  the  elephant  excepted, 
which  might  form  an  order  of  itself,  having 
some  remote  affinities  to  the  order  Eodentia, 

*  lauBit  of  all  come  the  Mammalia^  which  have 
no  hinder  extremities,  and  whose  fish-like  form 
and  aquatic  life  would  induce  us  to  form  them 
into  a  separate  class,  if  their  economy  was  not 
in  every  other  respect  the  same  as  in  the  class 
in  which  we  shall  leave  them.  They  are  the 
warm-blooded  flshes  of  the  ancients,  or  the 
CetaceOy  which,  combining  the  powers  of  other 
Mammalia  with  the  advantage  of  being  sustained 
upon  the  watery  element,  include  the  most  gi- 
gantic forms  to  be  found  in  the  whole  animal 
creation.'     {Riane  Animal^  2nd  edit.  p.  65.) 

Illiffer,  in  primarily  dividing  the  Mammalia 
into  those  with  free  and  those  with  fettered 
limbs — ^the  pedes  exserti  distincii  contrasted 
with  the  pedes  retracti  obvoluti — made  a  more 
unequal  and  less  natural  partition  than  the 
threefbld  one  of  Aristotle.  The  seals  and  the 
whales  balance  all  the  rest  of  the  class  in  the 
Illigerian  system.  The  subdivisions,  also,  of 
these  primary  groups,  based  exclusively  on 
characters  of  locomotion,  although  frequently 
ingenious,  have  met  with  little  acceptance  be- 
yond some  of  the  schools  of  Germany.  De 
Blainville,  in  1816,  adopted  a  character  fr^m 
the  reproductive  system  for  the  primary  division 
of  the  mammalia,  viz.  into  the  Manodelphes, 
DidelpheSt  and  Omithodelphes,  His  orders  are 
in  the  main  a  return  to  the  Linnaean  system 
and  nomenclature,  with  some  peculiar  views,  as 
e.  g.  of  the  quadrumanous  or  primatial  affinity 
of  the  Sloths,  which  have  never  gained  accep- 
tance. But  his  system  indicates  a  clearer 
appreciation  or  stronger  conviction  of  the  value 
of  the  character  of  parity  or  imparity  in  the 
number  of  toes  of  the  UngulatA,  first  suggested 
by  Cuvier,  than  was  subsequently  entertained 
by  the  originator  of  the  idea.  The  position  of 
the  Marsupial  and  Monotrematous  quadrupeds 
at  the  bottom  of  the  class  Mammalia,  and  the 
higher  value  assigned  to  the  group  which  they 
constituted,  than  that  in  the  Rigne  Animal 
of  Cuvier,  were  ideas  also  in  closer  conformity 
with  nature. 

0.  Lucien  Bonaparte  made  the  most  im- 
portant improvement  in  the  classification  of 
Mammalia  which  has  been  proposed  since  the 
estabHshment  of  the  natursd  character  of  the 
implacental  or  ovoviviparous  division.  He, 
adopting  the  primary  division  into  Hacentalia 
and  Implacentalia,  divided  the  former  into  the 
two  subclasses  Educabilia  and  Ineducabilia^  the 
latter  including  the  orders  Brutal  Cheiroptera^ 
InsectivorOf  and  Rodentia,  with  the  common 
character  of  cerebrum  unilobum. 
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Isidore  Geofl&oy  St  HiLiire  raises  the  Mar- ' 
snpialia  into  a  distinct    class,  and    literally 
exemplifies  the  idea  of  CuYier,  bv  placing  its 
subdivisions  as  orders  in  parallel  equiyalents 
with  the  orders  of  the  PtacefUalia, 

Sir  Everard  Home  proposed  a  system  of 
classification  of  Mammalia  according  to  the 
modifications  of  the  placenta,  which  unites 
many  animals  by  common  characters  which  be- 
long to  wholly  distinct  types  of  organisation. 

firofl  Owen,  in  1867,  after  carefully  matur- 
ing the  obserrations  of  many  years  on  the  ana- 
tomy of  the  brain,  the  mode  of  reproduction  of 
^e  teeth,  the  locomotiye,  generative,  and  tegu- 
mentary  characters  of  Mammalia,  laid  before 
the  Limiaean  Society  the  following  classification, 
which  we  reproduce  below.  The  charact«rB  of 
each  subclass  and  order  will  be  found  in  its 
proper  place. 

Stjbclass  Abchbxcbphaul 
Order  1.  Bimana. 

Subclass  Gtbekcephala. 
A    Unguiculata. 

Order  2.  Quadrumana.  Fam.  Catarrhina, 

Platyrrhina,  Strepsirhina. 
Order  3.  Camivora.      Fam.  Digitigrada, 
Plantigrada,  Pinnigrada. 

B.  Ungulata. 

Order  4.  ArUodactyla.     Fam.  Omnivora, 

Ruminantia. 
Order  6.  Perisaodactyla.      Fam.  Multun- 

gula,  Solidungula. 
Order  6.  Proboacidea.   Fam.  Elephantidse, 

Dinotheriidse. 
Order  7.  Toxodontia.    Fam.  Tozodontidse, 

Nesodontidae. 

C.  Mutilata. 

Order  8.  Sirenia.     Fam.  Manatidae,  Hali- 

coridse. 
Order  9.  Cetacea,    Fam.  Delphinidse,  Ba- 

IsenidaB. 

Subclass  Lissencephala. 
Order  10.  Bruta.      Fam.    Bradypodidse, 

Dasypodidse,  Edentula. 
Order  11.  Cheiroptera.    Fam.  Frugivora, 

Insectiyora. 
Order  12.  Inaectivora,       Fam.    Talpidse, 

Erinaceidse,  Soricidse. 
Order  13.  Rodentia.  Fam.  Nonclaviculata, 

Claviculata. 

Subclass  Ltbncephala. 
Order  14.  Marsupialia.  Fam.  Khizophaga, 

Poephaga,  Carpophaga,  Ento- 

mopnaga. 
Order  15.  Monotremaia.  Fam.  Echidnidse^ 

Omithorhynchidse. 

No  linear  arrangement  of  the  orders  of  a 
class  can  ever  express  more  than  a  part  of 
their  mutual  affinities.  If  we  were  to  place 
ihem  according  to  their  natural  relations,  the 
Quadrumana  would  occupy  the  centre  of  the 
class,  as  from  these  the  greatest  number  and 
variety  of  affinities  seem  to  radiate.  Thus, 
the  genus  Galeopithecus  leads  to  the  Cheiro- 
ptera, the  Lemur  to  the  Camivora,  the  Loria 
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to  the  sloths  among  the  Edentata ;  while  with 
the  Rodentia  the  Lemura  claim  close  alliance 
through  the  Cheiromya  or  Aye-aye. 

Amongst  the  Camivora^  CercoUptea  ap- 
proaches the  Lemurida,  Mydaua  the  C^ymnu- 
rine  Insectivores,  and  Phoca,  Hippopotamus 
and  the  Sirenia.  In  the  Artiodactyta,  Camelua 
trends  off  towards  Equua,  Sua  towards  Centeies, 
Moachua  towards  Dolichotia.  In  the  Beriaao- 
dactyla,  Uyrax  indicates  the  Bodent  type. 
The  Elephant  and  the  Capybara  have  some 
remote  analogy,  as  pointed  out  by  Cuvier. 
Toxodontia,  Sirenia,  and  Cetacea  have  many 
points  of  analogy  inter  se.  The  Bruta  have 
lost  in  the  maued  Glyptodon  a  transitional 
step  to  the  thick  and  tubercular-hided  rhino- 
ceros ;  while  the  Megatherium  approaches  the 
colossal  Pachyderms,  the  Sloth,  tiie  Rumi- 
nants, and  Mania  and  Orycteropua  respectively 
the  Echidna  and  Omithorhynchus.  The  Ro- 
dentia have  the  same  scalpriform  molars  as 
the  Aye-Aye,  the  Hyrax^  the  Toxodon,  and 
the  Wombat.  In  the  Cheiroptera,  whilst 
Pteropua  typifies  Galeopithecua,  Yespertilio 
a^roaches  oorex.  But  the  most  diveigent 
affinities  are  observed  in  the  Marsupialia.  Here 
the  Baayurida  and  Didelphida  typify  the 
Soricidse,  Chcaropua  represents  Macroacelidea, 
Peromelea  and  Myrmecobiua  the  Erinaceida, 
Phaaeolomya  Layoatomua,  Macropida  the  Jer- 
boas and  fiares,  Petaurua  the  flying  squirrel, 
Phalanffiatida  Sciurua,  and  Phaacciarctua  Bra- 
dypua. 

In  such  a  reticulate  weaving  of  affinities, 
under  which  image  the  true  relations  of  the 
Mammalia,  as  at  present  known,  can  alone  be 
impartially  and  faithfully  expressed,  it  will  be 
observed  that  the  lower  the  order  is  in  the 
class,  the  greater  divei^ence  of  analogy  it  offers 
to  the  o^ers  above  it  in  the  sciUe.  Thus 
more  points  of  analogy  exist  between  the 
lAaaencephala  and  Lyencephala  inter  se,  than 
between  the  Unguiculate  and  Ungulate  groups 
of  Gyrencephalate  Mammalia. 

From  different  points  at  the  base  of  this  cone 
the  connection  may  be  traced  with  the  inferior 
classes ;  the  most  direct  transition  appears  to 
be  made  l^  the  Monotremes  to  the  class  of 
Reptiles.  The  functions  of  the  warm-blooded 
mammalia  of  the  tertiary  period  were  fulfilled 
during  the  secondary  age  by  reptiles.  Thus,  in 
the  oolitic  se^,  the  whales  were  represented 
by  the  Ichtliyosauria ;  whilst  the  extinct  Pte- 
rodajtyies  represented  the  bats.  The  Mammalia 
which  present  the  closest  relations  to  birds  are 
the  marsupial  petaurists  and  the  arboreal 
Rodents ;  but  the  hiatus  is  great  Between 
mammals  and  fishes  the  reptiles  interpose  at 
all  points. 

MaTniaalogy  (Lat  mamma,  and  QtT.\Ayo»y 
The  science  of  Mammals ;  the  doctrine  of  their 
organisation,  habits,  properties,  and  classifica- 
tion.   [Makmalia.] 

Mainiiiea  (Mamey,  its  American  name).  A 
genus  of  Clitaiacea,  comprising  M,  americana, 
uie  £ruit  of  which,  under  the  name  of  Mammee 
Apple  or  South  Ainerican  Apricot^  is  much  es* 
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teemed  in  tropical  coantries.  It  is  aa  large  as 
a  cannon  bal^  yellow,  with  the  rind,  pulp,  and 
seeds  bitter,  but  the  intermediate  flesh  sweet 
and  aromatic  The  tree  is  a  native  of  the 
West  Indies  and  tropical  America,  but  is  culti- 
vated and  almost  naturalised  in  some  parts  of 
tropical  Asia  and  A&ica. 

Mbunmeea  The  Lticuma  mammosum, 
sometimes  called  Marmalade-tr6e.  It  most  be 
distinguished  from  the  Mammee  apple  of  the 
preceding  article. 

Maimniftrs  (Lat.  mamma,  and  fero,  I 
hear).  A  term  synonymous  with  Mammals  or 
Mammalia. 

XKaminoii  (Svr.).  Among  the  Jews,  this 
word  signified  nches,  or  the  god  of  riches.  In 
the  Paradise  Lost,  Milton  represents  Mammon 
as  one  of  the  fiiUen  angels. 

Mainniotli  (a  word  of  Samoied  origin,  ap- 
plied in  Siberia  to  burrowing  animals).  The 
extinct  elephant  of  Siberia,  Northern  Europe, 
and  North  America.  Its  remains  occur  chiefly, 
if  not  exclusively,  in  post-pliocene  deposits. 
Its  grinders  are  broader,  and  have  narrower 
and  more  numerous  and  close-set  transverse 
plates  and  ridges,  than  in  other  elephants.  In 
several  of  the  instances  of  Mammoth's  tusks 
from  British  strata,  the  ivory  has  been  so  little 
altered  as  to  be  fit  for  the  purposes  of  manufac- 
ture ;  and  the  tusks  of  the  mammoth,  which  are 
still  better  preserved  in  the  frozen  drift  of 
Siberia,  have  long  been  collected  in  great  num- 
bers as  articles  of  commerce.  The  mammoth 
is  more  completely  known  than  most  other  ex- 
tinct animals  by  reason  of  the  discoveiy  of  an 
entire  specimen,  preserved  in  the  frozen  soil  of 
a  cliff  at  the  mouth  of  the  river  Lena  in  Siberia. 
The  skin  was  clothed  with  a  reddish  wool,  and 
wi^  long  black  hairs.  It  is  now  preserved  at 
St  Petersburg,  together  with  the  skeleton,  to 
which  parts  of  the  skin  of  the  head,  the  eveball, 
the  strong  ligament  of  the  nape  which  helped 
to  sustain  the  heavy  head  and  teeth,  and  the 
hoofs,  remain  attached.  The  mammoth  seems 
to  have  enjoyed  a  wider  geographical  range 
than  any  other  extinct  elephant  Its  remains 
have  been  found  in  the  British  Isles,  conti- 
nental Europe,  the  Mediterranean,  Siberia,  and 
throughout  a  large  portion  of  North  America, 
where  it  coexisted  not  only  with  the  gigaptic 
Mastodon  ohioticuSj  but  also  with  a  second 
species  of  true  elephant  (E.  texianus),  the 
teeth  of  which  were  more  aoapted  to  a  succu- 
lent vegetable  diet 

Man  (a  Teutonic  word,  from  the  Aryan  root 
man,  to  think ;  hence  Sansc.  menu,  a  thinker). 
Of  all  living  beings  on  the  surface  of  this  planet^ 
the  first  is  man,  who,  in  addition  to  his  peculiar 
privileges  in  every  other  respect,  is  distinguished 
zoologically  by  possessing  a  hand  on  the  an- 
terior extremities  only,  the  ^terior  or  lower 
limbs  beingdestined  to  sustain  him  in  an  erect 
position.  He  is,  however,  naked,  and  without 
natural  defensive  or  destructive  weapons. 

The  main  points  of  internal  anatomy  in 
which  man  differs  fh>m  or  excels  the  lower 
animals  are  the  following :  First  of  all,  in  the 
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magnitude  of  the  brain,  which  is  relatively 
greater  than  the  spinal  chord  and  nerves  in 
him  than  in  any  other  animal.  This  supe- 
riority is  chiefiy  due  to  the  great  developement 
of  the  hemispheres  of  the  cerebrum,  which  are 
likewise  characterised  in,  man  by  the  number 
and  depth  of  the  convolutions,  by  which  the 
dneritious  and  vascular  surface  is  augmented. 
The  parts  which  exist  in  the  human  brain  to 
a  greater  extent  than  in  the  lower  animals  are 
the  posterior  lobes  of  the  cerebrum,  the  corre- 
sponding horn  of  the  lateral  ventricle,  and  the 
lesser  hippocampus. 

Of  the  external  senses,  that  of  smell  is  the 
least  developed ;  but  both  this  and  the  other 
organs  are  well  balanced,  and  in  their  organi- 
sation most  delicate  and  perfect  The  two  eyes 
are  directed  forward ;  and  thus,  though  man 
does  not  see  on  two  sides  at  once,  like  many 
quadrupeds,  there  is  more  unity  in  the  result 
of  his  vision,  and  he  can  concentrate  his  atten- 
tion more  closely  on  the  objects  of  his  scrutiny. 
The  external  ear,  having  little  mobility  or  ex- 
tent, does  not  increase  the  intensity  of  sounds ; 
notwithstanding  which,  Cuvier  well  remarks 
that  man  best  distinguishes  their  intonation. 
So  also  with  respect  to  the  orsan  of  smell; 
though  most  animals  excel  man  in  their  power 
of  scent  for  particular  objects,  there  are  none 
perhaps  whicm  can  distinguish  so  many  varieties 
of,  or  which  are  so  uniformly  affected  by,  un- 
pleasant odours.  In  the  discrimination  and 
delicacy  of  taste  man  has  unquestionably  the 
advantage  over  the  lower  animals ;  and  in  no 
species  is  the  hand  so  framed,  or  the  tactile 
extremities  of  the  digits  so  expanded,  or  en- 
dowed with  such  an  exquisitely  sensitive  and 
discriminative  int^ument,  as  in  man. 

'Man,'  says  Cuvier,  'has  a  particular  pre- 
eminence in  nis  organs  of  voice :  he  is  the  only 
mammal  that  can  articulate  sounds;  probably 
on  account  of  the  form  of  his  mouth  and  the 
great  mobility  of  his  lips.  Hence  results  his 
most  valuable  mode  of  communication ;  for  of 
all  signs  that  can  be  conveniently  employed  for 
the  transmission  of  ideast  varied  sounds  are 
those  which  can  be  perceived  at  the  greatest 
distance,  and  in  most  directions  simulta- 
neously.'    [Languaob.] 

The  position  of  the  heart,  which  rests  ob- 
liquely on  the  diaphragm,  and  on  which 
depends  the  absence  of  the  azygos  lobe  of  the 
ri^t  lung,  and  of  the  thoracic  inferior  cava — 
both  which  exist  in  most  of  the  inferior  Mam- 
malia— relates  to  man's  erect  position. 

The  alimentary  organs  of  man  indicate  his 
natural  destination  for  a  mixed  diet  of  animal 
and  vegetable  substances ;  but  the  prehensile 
faculty  of  his  hands,  and  the  intelligence  which 
governs  its  application,  permitted  the  teeth  to 
remain  of  such  forms  and  proportions  as  might 
simply  serve  to  divide  and  crush  the  food 
which  the  hands  carry  to  the  mouth.  Thus  the 
canine  teeth,  though  present  and  with  crowns 
shaped  for  piercing,  do  not  exceed  the  acyoin- 
ing  teeth  in  size,  and  no  interval  in  the  dental 
series  of  one  jaw  is  required  to  receive  a  pro- 


MAN 


duced  tuBk  of  the  oppoute  jaw  when  the  mouth 
is  dosed ;  thus  the  dental  series  in  man  is  not 
only  equable,  but  unbroken.  The  fore  teeth 
are  framed  for  dividing ;  the  back  teeth  have 
Hat  and  tubercnlate  crowns  for  bruisinff;  the 
short  and  but  moderately  strong  jaws  hardly 
admit  of  the  mastication  of  herbage,  or  the 
deTOuring  of  flesh  that  has  not  been  previoufdy 
prepared  by  cooking. 

The  organs  of  digestion  conform  with  those 
of  manducation ;  the  stomach  is  simple ;  the 
intestinal  canal  of  mean  length ;  the  small  in- 
t^^tinei  are  provided  with  numerous  transverse 
folds  of  the  secreting  and  absorbing  mucous 
membrane,  called  valvitla  eonnivenles;  the 
large  intestines  are  well  marked ;  they  com- 
mence by  a  short  and  wide  cscum,  provided 
with  a  lone,  slender,  and  vermiform  appendage. 

The  period  of  gestation  is  nine  months.  In 
general  there  is  only  one  child  at  a  birth; 
twins  are  ]>om  once  in  about  five  hundred 
cases  of  parturition,  and  more  than  that  num- 
ber is  extremely  rare.  The  foetus  of  seven 
months  is  eleven  inches  in  length;  that  of 
nine  months  eighteen  inches.  Those  which 
are  bom  prior  to  the  seventh  month  usually 
die.  The  first  or  milk  teeth  begin  to  appear 
a  few  months  after  birth,  commencing  with  the 
incisors;  at  two  years  the  entire  deciduous 
series,  twenty  in  number,  is  attained.  These 
are  shed  successively  from  about  the  seventh 
year,  to  be  replaced  by  others.  The  eight  de- 
ciduous incisors  are  succeeded  by  eight  per- 
manent ones ;  the  four  deciduous  canines  by 
four  permanent  ones ;  the  eight  deciduous  mo- 
lares  by  the  eight .  bicuspides.  Of  the  twelve 
true  or  posterior  molars,  which  are  permanent, 
there  are  four — one  on  each  side  of  both  jaws 
— that  make  their  appearance  at  four  years 
and  a  half;  four  more  at  nine  years ;  the  last 
four  being  frequently  not  cut  until  the  twentieth 
year.  The  fcctus  presents  one-fourth  of  the 
adult  stature  when  bom ;  it  has  attained  one 
half  of  it  at  two  years  and  a  half,  and  three- 
fourths  at  nine  or  ten  years.  Between  the 
seventeenth  and  twenty-first  years  the  growth 
almost  entirely  ceases.  Man  rarely  exceeds  six 
feet,  and  seldom  remains  under  five.  Woman 
is  ordinarily  some  inches  shorter.  When  the 
full  stature  is  attained,  the  body  generally  be- 
gins to  increase  in  bulk ;  fat  is  accumulated  in 
the  cellular  tissue;  afterwards  the  solids  be- 
come rigid;  the  fat  is  commonly  absorbed; 
the  before  smoothly-filled  integument  falls  in 
wrinkles;  and  old  age  arrives,  with  decrepi- 
tude, decay,  and  death.  Man  rarely  lives  be- 
yond a  hundred  years ;  and  most  of  Uie  species, 
either  from  disease,  accidents,  or  merely  old 
age,  perish  before  that  term. 

'  Tne  child,'  says  Cuvier,  '  needs  the  assist- 
ance of  its  mother  much  longer  than  her  milk ; 
whence  results  an  education  intellectual  as  well 
as  physical,  and  a  durable  mutual  attachment 
From  the  long  period  of  infantile  weakness 
results  domestic  subordination,  and,  conse- 
quently, the  order  of  socit- ty  at  Urge ;  as  the 
jonng  persons  which  compose  the  new  fkmilies 
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continue  to  preserve  with  their  parents  those 
tender  relations  to  which  they  nave  been  so 
lonp;  accustomed.  This  disposition  to  mutual 
assistance  multiphes  to  an  almoet  unlimited 
extent  those  advantages  previously  derived  by 
isolated  man  from  his  intelligence.  It  has  as- 
sisted him  to  tame  or  repulse  other  animals,  to 
defend  himself  from  the  effbcts  of  climate,  and 
thus  enabled  him  to  cover  the  earth  with  his 
species.  Circumstances,  more  or  less  favour- 
able, have  restrained  the  social  condition  within 
limited  degrees,  or  have  promoted  its  develope- 
ment.  The  glacial  climates  of  the  north  of 
both  continents,  and  the  impenetrable  forests 
of  America,  are  still  inhabited  by  the  savage 
hunter  or  fisherman ;  the  immense  sandy  or 
salt  plains  of  Central  Asia  and  Africa  axe 
covered  with  a  pastoral  people  and  innumer- 
able herds.  These  hal^^sed  hordes  as- 
semble at  the  call  of  every  enthusiastic  chief, 
and  overrun  the  cultivated  countries  that  sur- 
round them,  in  which  they  establish  themselves 
but  to  become  enervated,  and  to  be  subjected 
in  their  turn  to  the  next  invaders.  This  is  the 
tme  cause  of  that  despotism  which  in  every  age 
has  crushed  the  industiy  called  forth  under  the 
fine  climates  of  Persia,  India,  and  China.  Mild 
climates,  soils  naturally  irrigated,  and  rich  in 
vegetables,  are  the  natural  cradles  of  agricul- 
ture and  civilisation  ;  and  when  their  position 
is  such  as  to  afford  shelter  from  the  incursions 
of  barbarians,  talents  of  every  kind  are  mutu- 
ally excited.  Such  were  formerly  (the  first  in 
Europe)  Ghreece  and  Italy ;  and  such  is  at  pre- 
sent nearly  all  the  happy  portion  of  the  earth's 
surface.' 

The  influences  of  dimate,  and  of  the  dif- 
ferent habits  and  social  conditions  thence  re- 
sulting, are  associated  with  differences  of  form, 
stature,  features,  and  colour  of  the  skin ;  not 
greater,  however,  than  the  corresponding  dif- 
ferences which  indicate  varieties  of  a  species  in 
the  lower  Mammalia ;  and  accordingly  natural- 
ists have  distinguished,  and  have  chauracterised 
with  more  or  less  success,  different  races  or 
varieties  of  man.  As  the  races  and  varieties 
of  the  domesticated  quadropeds,  so  also  those 
of  the  human  species,  blend  imperceptibly  with 
each  other;  and  the  absence  of  well-defined 
boundaries  depends  not  only  on  the  gradual 
subsidence  and  change  of  those  physical  causes 
which  probably  gave  rise  to  the  original  varie- 
ties, but  also  to  the  faculty  common  to  the  in- 
dividuals of  different  varieties  of  tiie  same 
species  to  produce,  by  their  union,  individuals 
capable  of  propagating  the  intermediate  variebr. 
Hence  has  ansen  the  difficulty  of  defining  the 
primary  races  of  man,  and  the  discrepancy 
which  exists  in  the  conclusions  of  those  na- 
turalists who  have  devoted  the  greatest  stten- 
tion  to  this  important  and  most  interesting 
branch  of  zoology.  Cuvier  considers  that 
three  varieties  are  eminentlv  distinct — th» 
white,  or  Cattcasian;  the  yellow,  or  Monjfih 
lion  ;  the  blacl^  or  JEthionian, 

'  The  Oiucasian,'  he  observes^  '  to  which  wt 
belongs  is  distinguished  by  the  beauty  of  tht 
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otbI  which  forms  the  head ;  and  it  is  this  one 
which  has  giyen  rise  to  the  most  civilised  na- 
tions^—to  those  which  have  ^enerallT  held  the 
rest  in  suljjeetion.  It  yaries  in  obmpeadon  and 
in  the  colour  of  the  hair. 

'  The  Mong<^ian  is  known  by  his  projecting 
cheekbones,  flat  Tisage,  narrow  ana  obliqne 
eyebrows,  scanty  bea^d,  and  oliTe  complexion. 
Great  empires  have  been  established  by  this 
race  in  China  and  Japan,  and  its  conquests 
have  sometimes  eztenaed  to  this  side  of  the 
Great  Desert;  but  its  ciyilisation  has  always 
remained  stationary. 

*The  Negro  or  .Ethiopian  race  is  confined 
to  the  southward  of  the  Atlas  chain  of  moun- 
tains. Its  colour  is  black,  its  hair  crisped,  the 
cranium  is  contracted,  and  the  nose  flattened. 
The  projecting  muzzle  and  thick  lips  evidently 
approximate  it  to  the  apes.  The  hordes  of 
which  it  is  composed  have  always  continued 
barbarous.' 

To  the  three  primary  races  characterised  by 
Cuvier,  Blumenbach  adds  the  Malayan  and 
American  races.  Of  the  Malays,  however, 
Cuvier  asks,  '  Can  they  be  clearly  di&tinguished 
from  their  neighbours  on  both  sides,  the  Cau- 
casian Indians  and  the  Mongolian  Chinese?' 
And  with  regard  to  the  Americans,  he  states, 
'They  have  no  precise  or  constant  character 
which  can  entitle  them  to  be  considered  as  a 
particular  race.  Their  copper-coloured  com- 
plexion is  not  su£9cient.  Their  general  black 
hair  and  scanty  beard  would  induce  us  to  ap- 
proximate them  to  the  Mongols,  if  their  de- 
fined features,  their  nose  as  projecting  as  ours, 
their  large  and  open  eyes,  did  not  oppose  such 
a  theory,  and  correspond  with  Uie  features  of 
the  European.' 

Dr.  Frichard,  however,  considered  that  there 
are  seven  classes  of  nations  which  may  be  sepa- 
rated from  each  other  by  strongly  marked  lines. 

The  first  ciass  corresponds  with  Cuvier's 
Caucasian  variety,  but  which  Dr.  Frichard 
prefers  to  call  Iranian. 

The  second,  which  he  terms  Turanian^  is 
equivalent  to  the  Mongolian  variety. 

The  third  class  are  the  native  American 
races,  excluding  the  Esquimaux  and  some 
tribes  which  resemble  them  more  than  the 
majority  of  inhabitants  of  the  New  World. 

The  fourth  class  comprises  only  the  Hot- 
tentot and  Bushman  races. 

A  fifth  class  includes  the  Negroes. 

The  sixth  class  consists  of  the  Papuans,  or 
woolly-haired  natives  of  Polynesia. 

The  seventh  class  includes  the  Alfourou  and 
Australian  races. 

The  above  classification  has  not  generally 
been  adopted. 

A  study  of  the  resemblances  and  differences 
of  hnman  speech  in  Tarious  resions  and  various 
ages,  has  aaded  much  and  will  contribute  more 
to  the  true  knowledge  and  definition  of  the 
primitive  races  of  the  human  species.  It  has 
already  led  to  the  establishment  of  the  follow- 
ing fkmilies  of  languages:  The  Semitic^  to 
i^eh  belong  the  E^sbraw,  Arabic^  Chaldean, 
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Syrian,  Phcenician,  and  Ethiopian ;  the  Aryan 
or  Indo-European^  which  includes  Sanscrit, 
Persian,  Gbeek,  Latin,  German,  and  Celtic ;  the 
Monosyllabic  languages,  as  Chinese,  Thibetan, 
Birman,  Siamese ;  the  Polysynthetie  lahguagesi 
a  class  including  most  of  the  American-Indian 
dialects.  The  combination  of  zoological,  ana- 
tomical, and  glossological  characters,  is  stiU 
wanting  to  establish  the  exact  characters  and 
limits  of  the  human  races.     [AifTHBOPoLOor.] 

aCanatee  or  Manati.  A  genus  of  Sire- 
nian  Mammalia,  in  which  the  molar  teeth  have 
square  crowns  marked  by  two  transverse  ridges. 
There  are  no  incisors  or  canines  in  the  adult 
Species  are  known  from  the  tropical  seas  of 
both  Africa  and  America. 

BEanby**  8bot.  [LiFE-piiESEBviNQ  Ap- 
paratus.] 

xaancblneel  (Mancinella,  the  Spanish 
name).  The  Hippomane  Mancinella^  a  tree  in- 
habiting the  West  India  islands,  and  celebrated 
for  its  poisonous  qualities.  It  is  asserted  that 
to  sleep  beneath  its  shade  is  fatal ;  and  that 
the  land-crabs  found  in  the  groves  of  man- 
chineel  become  poisonous  from  feeding  on  its 
seeds.  Although  there  is  much  exaggeration 
in  these  stories,  no  doubt  exists  of  the  deadly 
effects  of  manchineel  juice  when  introduced 
into  the  system. 

Manolntte.  A  brown  silicate  of  zinc 
[SMTTHBONrrB]  fiom  Mancino,  near  Leghorn. 

Man^lamni  (Lat.  we  er^oin).  In  Law,  a 
prerogatiye  writ,  in  the  form  of  a  command, 
issuing  from  the  Court  of  King's  Bench,  di- 
rected to  any  person,  corporation,  or  inferior 
court  of  judicature  within  the  king's  dominions, 
requiring  them  to  perform  various  duties.  It 
is  grounded  on  the  suggestion  of  a  party  in- 
jured by  the  acts  or  omissions  of  such  persons 
or  bodies ;  and  lies,  for  instance,  to  compel  the 
admission  or  restoration  of  a  party  applying  to 
an  office  or  franchise  which  has  been  iUeg^y 
withheld,  for  the  production  of  public  papers, 
to  compel  the  holding  of  courts,  &c.  The  pro- 
ceedings on  mandamus  have  been  remodelled 
by  the  Common  Law  Procedure  Acts,  1862  & 
1854,  and  will  undergo  further  changes  under 
the  Judicature  Act  1873. 

Mandarin.  The  Portuguese  term  (from 
Port  mandar,  Lat.  mandare,  to  command)  for 
a  member  of  the  official  order  of  nobility  in 
China.  Mandarins  are  either  civil  or  military : 
of  the  former  there  are  nine  classes,  of  the  latter 
five.  Although  the  mandarins  are  inferior  in 
dignity  to  the  higher  class  of  nobility,  whose 
dignity  partakes  of  a  personal  character,  they 
form  the  effective  ministry  and  magistracy  of 
the  country.  The  Chinese  equivalent  of  man- 
darin is  kouon,  which  signifies  literally  a  public 
character. 

MandatB  (Fr.).  A  French  goremment 
negotiable  security,  issued  for  a  short  time 
(under  the  Directory)  after  the  withdrawal  &[ 

ASSIGXATS. 

Mandelic  Aeld  (Oer.  mandel,  an  almond), 
A  white  crystalline  acid  obtained  by  the  action 
of  hydrochloric  acid  on  amygdalin.    Its  chemi- 
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etl  formula  is  C,(H,fO(.  It  has  also  been  called 
Formo-benzoUic  acid,  inatfrnuch  as  it  contains 
the  elements  of  formic  acid  and  hydride  of 
benaoyl. 

BEandlble  (Lat  mandibula,  a  jaw).  In 
Zoology,  this  term  is  applied  to  the  lower  law 
of  mammals,  and  to  both  jaws  of  birds  (ex- 
cept by  Illiger,  who  restricts  its  meaning  to  the 
lower  jaw  in  this  class  also).  In  insects  it  is 
applied  to  the  upper  or  anterior  oair  of  jaws. 

Mandlbulates  (Lat.  mandibnla).  The 
name  of  a  grand  section  of  insects,  including  all 
those  which  preserve  their  organs  of  mastication 
in  their  last  or  perfect  stage  of  metamorphosis. 

ISandioo.  The  American  name  of  a  plant, 
otherwise  called  CatsavOf  which  is  cultivated 
within  the  tropics  of  America,  for  the  sake  of 
the  fiecula  contained  in  its  stems.  It  is  the 
Manihot  tUilissima  of  botanists,  formerly  called 
Jatropha  Manihot,  Tapioca  is  one  of  its  pro- 
ducts. In  its  raw  state  the  plant  is  poisonous ; 
but  by  torrefaction  and  wasning  the  fsecula  is 
rendered  harmless.     [Manihot.] 

Mandniflroim  (6r.  ftayd^cryepof,  corrupted 
into  the  French  main  de  gloire^  and  the 
English  mandrake).  The  name  of  a  genus 
of  8olanacea.  M,  officinarum  is  a  beautify 
autumn-blooming  perennial,  with  wavy  mar- 
gined leaves  and  deep  purple  flowers.  It  has 
a  thick  fleshy  root.  The  herb  mentioned  in 
Genesis  xxx.,  which  our  translation  renders 
mandrake,  was  probably  some  flower  or  root 
to  which  common  beli^  attached  value  as  a 
philter.  The  mandrake  of  modem  as  well  as 
classical  superstition  is  a  herb  supposed  to  have 
a  resemblance  to  the  shape  of  a  man.  Those 
who  tear  it  from  the  ground  are  obliged  to  do  so 
with  peculiar  ceremonials :  shrieks  and  groans 
are  heard  to  issue  from  it,  which  have  the  power 
of  injuring  the  unwary  person  who  hears  them. 
Its  favourite  habitat  was  believed  to  be  the 
ground  under  a  gallows  on  which  a  criminal 
was  hanging.  When  plucked,  it  was  said  to  be 
useful  in  conjurations,  for  the  transformation 
of  men  or  beasts;  and  was  also  believed  to 
enable  the  possessor  to  acquire  riches  at  play, 
and  to  discover  hidden  treasures. 

ManOrel  (Fr.  mandrin).  In  Mechanics,  a 
revolring  shank  to  which  turners  aflBx  their 
work  in  a  lathe ;  it  also  signifies  the  part  of 
the  anvil,  or  other  tool,  used  by  smiths  to 
fashion  the  rough  work  upon. 

BKandiill.  A  baboon.  The  name  of  the 
Catarrhine  monkeys  of  the  genus  Papio,  Cuv. 
They  are  the  largest,  most  brutal,  and  ferocious 
of  the  baboons.  The  mandrill  proper  is  the 
great  blue-faced  baboon  of  our  menageries-— 
Simia  Mormon  and  Maimon  of  Linnseus.  It  is 
of  a  greyish  brown,  inclining  to  olive  above, 
with  the  cheeks  blue  and  fbrrowed.  The  nose 
in  the  adult  male  becomes  red,  and  even  in- 
clines to  a  fine  scarlet  at  the  end.  It  is  difilcult, 
says  Cnvier,  to  imagine  a  more  hideous  or 
extraordinary  animal.  The  male  attains  the 
sise  of  a  man,  and  is  a  terror  to  the  negroes  of 
Guinea  and  the  other  parts  of  Africa,  A  which 
this  species  is  a  native. 
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The  ^enoal  name  given  hf  tbt 
Latins  to  the  spirits  of  the  dead.  The  wnd 
means  '  the  good  ones,'  and  recurs  in  the  nanM 
of  Mana,  an  Italian  goddess,  and  its  opposite 
\a  found  in  the  word  tmntanw.  They  were 
commonly  identified  with  the  lares,  and  so 
received  the  name  of  Dii  Manes.  In  the  month 
of  February,  annually,  all  the  Manes  were  propi* 
tiated  in  the  Feralia  or  Parentalia  during  twehre 
days.  The  stones  in  the  Roman  burial-places, 
and  their  Amereal  urns,  were  generally  inscribed 
with  the  letters  D.BLSL  (Dis  Manibus  Sacrum). 
Blaniruiase.  Symbol  Mn  ;  atomic  weight 
66.  This  name  was  originally  giren  to  a  black 
mineral,  described,  in  the  year  1774,  by  Scheele 
as  a  peculiar  earth,  afterwards  shown  by  (jhihn 
to  be  the  oxide  of  a  metallic  substance  which 
he  called  magnesium.  This  term,  nowever,' 
having  been  applied  to  the  metallic  base  of 
magnesia,  the  word  manganese  has  been  adopted 
to  designate  the  metal ;  and  the  ore  above  re- 
ferred to  has  been  called  black  oxide,  or  peroxide 
of  manganese.  The  metal  itself  hss  a  specific 
gravity  of  8*013.  It  is  g^T*  hard,  brittle,  and 
very  difficult  of  fusion.  The  native  oxide  of 
manganese  MnO,  is  used  in  enormous  quanti- 
ties to  produce  chlorine  by  means  of  its  action 
on  hydrochloric  acid,  the  reaction  taking  place 
as  follows  in  two  stages : 

MnO,  •»-  4HC1  =  Mna«  +  H,0 ; 
MnCl«  =  MnCl,  +  CJl,. 

In  this  way  the  hydrochloric  acid  gives  up  half 
its  chlorine.  The  oxide  of  manganese  is  re* 
covered  ftom.  the  liquors  and  again  used. 

In  the  laboratery  it  is  used  as  a  source  of 
oxygen,  and  in  glass-making  it  is  also  used  to 
neutralise  the  greenish  tint  caused  by  the  pre- 
sence of  iron. 

Metallic  manganese  is  of  great  importance 
in  the  manufacture  of  steel,  its  presence  being 
necessary  in  order  to  enable  that  compound  to 
be  worked  under  the  hammer.  In  the  steel 
manufacture  it  is  generally  employed  in  the 
shape  of  spisgeleisen,  a  variety  of  cast  iron  first 
produced  in  Germany,  and  containing  fVom 
9-13  per  cent,  manganese.  Manganese  belongs 
to  the  iron  group  of  metals,  and  its  lines  are 
very  numerous  and  conspic\ious  in  the  spectrum 
of  the  sun. 

Manganese  forms  various  oxides,  the  proto- 
oxide  MnO  acting  as  a  base,  MnO,  and  Mn,Oy 
as  adds,  and  known  only  in  a  stite  of  combi- 
nation. The  latter  exists  in  permanganate  of 
potassium,  a  compound  largely  used  as  a  disin- 
fectant, as  in  Gond/s  fluid. 

Some  of  the  proto-salts  of  manganese  are 
used  in  calico-printing  as  the  source  of  brown 
eolours,  and  occasionally  as  deoxidising  agents. 

anuicaaoae  Spar.    [Rkodoiotb.] 

BtaavMitte.  Grey  oxide  of  manganese. 
The  purest  and  most  beautiAilly  crystallised  ore 
of  manganese,  of  which  it  is  a  hydrated  per- 
oxide. It  occurs  in  colnmnar  crystals,  which 
are  striated  vertically  and  often  grouped  in 
bundles ;  also  flbzous  and  maasiVe,  or  ra£atiiig, 
and  stannlar. 
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(Fr.  dimanger,  to  Ueh).  An  erai>- 
tiye  disease  which  attadcs  ■everal  domestic  ani- 
malsy  espedaUr  the  dog.  It  is  said  to  resemble 
the  itch,  and,  like  that  disease,  to  be  produced 
by  a  minute  species  of  acaros  which  burrows 
beneath  the  cuticle.  It  is  stated  that  the  fluid 
discharged  from  the  eruption  of  mange,  in  horses 
and  dogs,  has  produced  the  itch  upon  the  human 
skin.  It  is  produced  bjr  confinement,  want  of 
cleanliness,  and  bad  food. 

Maiiffer.  On  Shipboard,  the  space  near  the 
hawse  holes,  bounded  on  the  after  side  by  a 
partition  across  the  bows,  called  the  manger 
board,  to  receiTe  any  water  which  may  enter 
the  hawse  holes.  This  water,  instead  of  being 
aUowed  to  flood  the  deck,  is  forced  to  return 
through  the  scuppers. 

Mango  (mangos  marum,  in  the  Tamul  lan- 
guage of  India).  The  Mangifera  xndica,  a 
very  large  fruit  tree,  inhabiting  the  tropical 
parts  of  Asia,  throughout  all  which  it  is  as 
tfixtensively  cultivated  as  the  apple  and  pear 
are  in  Europe.  Old  specimens  have  been 
seen  with  a  trunk  from  ten  to  fifteen  feet  in 
circumference.  The  fruit  is  something  like  a 
nectarine,  but  more  compressed,  longer,  and 
more  cun*ed.  It  cbntaius  a  large  stone,  covered 
with  coarse  fibres,  which  lose  themselves  in 
the  succulent  flesh.  The  wild  and  inferior 
varieties  of  this  fruit  taste  so  strongly  of  tur- 

gmtine  as  to  be  wholly  unflt  for  use  by 
uropeans;  but  in  the  flue  varieties  this 
flavour  is  replaced  by  a  rich  sugary  quality, 
which  renders  it  very  delicious.  In  this  coun- 
tiy  the  mango  has  rarely  ripened  its  fruit ;  but 
it  is  commonly  sold  in  a  pickled  state. 

BKaniTold  Wnrsel  or  BKaBir«l  VTorsel. 
The  root  of  the  Beta  vulgaris  macrorhiza.  It 
is  cultivated  for  the  food  of  cattle,  and  for  its 
saccharine  juice.     [Bbet.] 

BEaniTOiiel  (Ital.  manganella,  Ghr.  fidyy^' 
wov).  An  ancient  engine  of  war,  similar  to  the 
trebuchet.     [Tbebuchbt.1 

•  Mangoateeii.  The  miit  of  the  Garcinia 
Mangottana,  growing  in  Java  and  the  Molucca 
Islands :  it  is  of  the  size  of  an  orange,  and  of 
a  delicious  flavour. 

MangroTe  (probably  an  abbreviation  of 
mangle  grove,  the  former  being  the  Malay 
name).  A  tree  inhabiting  the  shores  of  the 
tropical  parts  of  the  world  in  either  hemi- 
sphere, aud  well  known  to  navigators  on  ac- 
count of  the  dense  groves  which  it  forms  even 
down  iuto  the  water  itself.  It  belongs  to  the 
genus  Rhirophora  (ita  name  being  Bkizophora 
Mangle),  and  is  principally  remarkable  for  its 
seeds  germinating  before  they  leave  the  case  in 
which  they  were  generated  on  the  branches. 
The  young  radicle  grows  downwards  through 
the  humid  air  till  it  reaches  the  mud,  in  which 
it  flxes  itself,  and  then  the  leaves  and  new 
stem  unfold  at  the  opposite  end.  The  White 
Mangrove  is  Lagunctuaria  racemoea,  and  the 
Black  Mangrove  Avioennia  tomentoea. 

Mania  (Or.).  Madness.  It  is  defined  to 
bo  delirium,  unattended  by  fever.  The  emo- 
tions are  especially  disordered  in  this  form  of 
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insanity.  Violent  expressions  of  passions  attend 
the  disease  when  acute. 

MaaielMtots.  The  followers  of  Manes,  an 
Oriental  heretic  of  the  3rd  century,  who,  having 
been  ordained  a  Christian  presbyter,  attempted 
to  effect  a  combination  between  Christianity 
and  the  current  philosophical  systems  of  the 
East  He  pursued  herein  the  same  course  with 
the  Valentinians,  Basilidians,  and  many  others, 
whose  leading  ideas  may  be  denominated  Gno- 
stic. He  maintained  a  dualism  of  principles 
governing  the  world,  and  a  succession  of  dual- 
isms generated  from  them,  like  the  Gnostic 
aeons.  All  things  were  effected  by  the  combina- 
tion or  repulsion  of  the  good  and  the  bad ;  men 
had  a  double  soul,  good  and  evil;  even  their 
bodies  were  supposed  to  be  formed  the  upper 
half  by  God,  the  lower  by  the  Devil  The  Old 
Testament  was  referred  to  the  inspiration  of 
the  evil  principle,  the  New  to  that  of  the  good. 
In  the  latter,  Manes  proposed  man^  alterations^ 
and  maintained  also  the  authenticity  of  various 
apocryphal  scriptures.  A  great  part  of  his  sys- 
tem related  to  cosmogony  and  psychology.  Like 
most  other  Oriental  systems,  the  Manicheau 
heresy  was  celebrated  alike  for  the  austeritiet 
which  it  ei\joined,  and  for  the  scandalous  ex- 
cesses which  were  attributed  to  its  most  zealous 
votaries.  The  charge  of  Manicheism  was  fre- 
quently brought  against  the  early  reforming 
sects,  such  as  the  Albigenses,  WiJdenses,  Pi- 
cards,  &C.  (Beausobre,  HUt,  Critique  de  Maui- 
ckie  et  du  ManichMsme,  Amst  1734 ;  Gieseler, 
vol.  i.  150  (transL),  ii.  161,  iii.  340;  Milman, 
Hist,  of  ChrietianUy  il  322.) 

BKanlfBSto.  In  Politics,  a  declaration  of 
motives  publicly  issued  by  a  belligerent  state, 
or  by  a  general  acting  with  full  powers,  pre- 
viously to  the  commencement  of  hostilities. 
They  are  in  the  form  of  letters,  with  a  super- 
scription or  heading  addressed  to  the  public  in 
general,  and  signed  with  the  name  of  the  sove- 
reign who  sends  them  forth.  The  usage  of 
issuing  manifestoes  is  said  to  date  so  far  back  as 
the  fourteenth  century.  The  term  is  probably 
derived  from  the  Latin  words  manifeetum  est, 
with  which  such  documents  usually  commenced. 

Maniliet  (its  native  name).  A  genus  of 
Euphorbiacea  cultivated  in  tropical  America  for 
the  Mandioc  or  Cassava  root  furnished  by  one 
of  its  species,  M,  utilissima,  Thev  are  shrubby 
plants,  with  palmatifld  leaves,  and  fleshy  rootsy 
from  which  the  Cassava  is  prepared.  [Mandioc.] 

Manipulation.  In  Chemistry,  this  term 
embraces  the  manual  and  mechanical  operations 
of  the  laboratory ;  and  in  the  delicate  details  of 
analysis,  as  well  as  in  the  exhibition  of  class 
experiments,  great  skill  and  practice  in  mani- 
pulation are  required.  The  processes  of  weigh- 
ing, measuring,  filtering,  distilling,  precipi- 
tating, dissolving,  using  the  blowpip,  &c  f^ 
come  within  the  meaning  of  manipulation. 

Maaipnliu  (Lat).  In  Boman  Military  An- 
tiquities, a  subdivision  of  the  cohort :  so  called 
from  the  handful  of  grass,  straw,  &c  which 
formed  its  original  standard.  A  maniple  of 
triarii  consisted  of  60  men,  one  of  hastati  and 


MANIS 

Erincipet  of  120,  when  tb«  number  of  the 
^gion  was  300.     [Lbgiox.] 

ItfanU.  The  name  of  a  genns  of  Edentate 
Ulammalis  sinKolarly  characterised  by  being 
covered  with  mn;e,  strong,  imbricated  homy 
scales,  like  the  Lacertine  .reptiles,  and  hence 
commonly  called  scaly  lizards,  and  figuring  in 
old  zoological  works  among  that  class  of  animals. 
The  manises,  or  pangolins,  are,  however,  trae 
warm-blooded  mammab,  and  rank  in  the  sys- 
tem of  Cuvier  among  the  Edentate  order;  of 
which  they  may  be  regarded  as  typical  forms, 
being  destitute  of  teeth,  and  provided  with 
a  tongue  of  extraordinary  length,  with  as- 
sociated elands  for  preparing  an  abundance 
of  adhesive  mucus.  By  this  organisation 
they  are  peculiarly  adapted  to  prey  on  ants, 
termites,  &c. ;  and  certain  of  their  claws  are 
extraordinarily  developed,  to  enable  them  to  j 
break  through  the  walls  of  the  habitations  of 
these  social  insects.  The  manises  are  confined 
to  the  warmest  regions  of  Asia  and  Africa, 
where  they  play  a  corresponding  part  with  that 
assigned  to  the  true  ant-^ters  {^Mt/rmceophaga) 
in  South  America. 

Maaitrank.  In  Entomology,  a  term  given 
to  the  anterior  segment  of  the  trunk,  in  which 
the  head  inosculates,  or  on  which  it  turns. 

Manna  (the  Hebrew  form  of  this  word 
is  iiian ;  some  hold  that  the  Jews  adopted  the 
Arabic  name,  while  others  regard  it  as  an 
Egyptian  word).  What  we  now  call  manna  is 
ii  Huccharine  substance  which  exudes  from  the 
bark  of  various  species  of  Ash,  chiefly  Omtts 
rotundifolia  and  europaOf  species  formerly  re- 
ferred to  FraxinuSf  natives  of  the  south  of 
Europe,  especially  Sicily  and  Calabria.  Manna 
is  used  in  medicine  as  a  mild  aperient.  It 
differs  remarkably  from  common  sugar  in  not 
being  susceptible  of  vinous  fermentation;  so 
that,  if  mixed  with  common  sugar  and  yeasty 
and  subjected  to  the  process  of  fermentation, 
the  sugar  becomes  converted  into  carbonic  acid 
and  alcohol,  but  the  manna  remains  unaltered 
in  the  liquor.  When  manna  is  dissolved  in 
boiling  alcohol,  the  solution,  as  it  cools,  de- 
posits it  in  flaky  and  acicular  crystals,  often 
arranged  in  concentric  groups.  Manna,  thus 
purifled,  has  been  chemically  designated  by  the 
term  manniU,  Mannite  is  found  in  variable 
quantities  in  a  great  variety  of  plants,  and  is 
a  product  of  the  vibcous  fermentation  of  sugar, 
and  of  fermentation  generally.  The  composition 
of  mannite  is  represented  by  C«H)40«. 

Manna  Croup.  The  prepared  seeds  of 
Glycerin  fluitans :  also  a  granular  preparation 
of  wheat  deprived  of  bran,  used  as  an  article 
of  food  for  children  and  invalids. 

Mannite.    [Makna.] 

Manometer  or  Manoscope  (Gr.  fuu^s, 
rarCt  and  fiirpo¥f  a  measure,  or  ffKorut,  I  view). 
An  instrument  for  measuring  the  denaity  of 
gsLses,  or  rather  their  elastic  force,  to  which 
the  density  is  proportional.     [Pnhumatics.] 

Manor  (Old  Fr.  manoir,  from  Lat.  maneo, 
/  ahideV  On  the  introduction  of  the  feudal 
system  into  England,  and  the  conseqaent  estab- 
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liflhment  of  the  principle  that  every  penon,  MTe 
the  king,  was  dependent  on  a  superior,  the  whole 
country  was  parcelled  out  into  lordships  or 
manors.  These  divisions  have  generally,  but 
not  always,  the*same  boundaries  as  the  parish, 
single  parishes  havins  sometimes  two  or  more 
manors  in  them.  All  manors  oontained,  under 
the  lord,  a  number  of  freeholders  owing  suit 
and  service,  a  number  of  nativi  or  villeins  owinff 
suit  and  labour,  and  a  few  peasants  called 
ooteraies,  who  occupied  huts  with  some  small 
curtilage  or  garden  annexed. 

The  manor  oourt  was  an  iuTariable  accom- 
paniment of  the  manorial  system,  and  the  re- 
cords of  these  courts  formed  the  evidence  for 
which  the  customs  of  the  manor  were  main- 
tained. These  customs  present  an  infinite  va- 
riety, though  in  consequence  of  the  general 
enfranchisement  of  copyholds,  the  modem  re- 
presentative of  the  villein  or  base  tenure,  many 
customs  have  become  obsolete.  The  manor  oourt 
in  mediaeval  times  was  the  chief  police  machinery 
of  the  age.  It  took  cognisance  of  breaches  of  the 
peace,  and  where  it  had  the  high  jurisdiction,  in- 
flicted penalties  for  felony.  It  had  a  coordinate 
jurisdiction  with  the  coroner  over  fraudulent 
dealers,  and  exacted  fines  for  violations  of  the 
assize  of  bread  and  beer.  The  process  was 
very  simple  and  effective.  The  lord  of  the 
manor  presided  by  his  steward,  and  a  jury 
variable  in  number  was  elected.  Sometunes 
the  jury  chose  the  seneschal  or  steward.  The 
first  business  of  the  jury  was  to  enroll  adults, 
if  any  appeared,  in  me  decenna,  or  tything,  a 
small  fine  being  levied  on  registration.  This 
regulation  was  part  of  the  old  view  of 
frankpledge.  Then  they  appointed  aletasters, 
who  licensed  common  brewers  to  broach  such 
casks  as  the  tasters  declared  to  be  equal  to  the 
strength  or  goodness  designated  by  the  assize. 
Heavy  fines  were  inflicted  on  any  breach  of 
this  regulation.  Similarly  they  who  sold  bread 
contranr  to  the  assize  were  mulcted. 

The  jury  then  presented  all  offenders  against 
the  peace.  The  commonest  charges,  as  might 
be  expected,  were  those  of  injurious  language 
and  assault.  The  culprit  was  said  to  be  ^aced 
at  the  mercy  of  the  court,  and  a  small  fine  was 
levied  for  Uie  offence.  When  the  offence  was 
committed  by  a  married  woman,  the  husband 
was  mulcted,  and  pledges  were  exacted  for  pay- 
ment of  the  fine. 

The  proceeds  of  all  fines  were  paid  to  the 
lord.  As  the  steward  oould  infiict  no  penalty 
except  on  the  presentment  of  the  jury,  a  check 
was  put  on  extortion  by  the  feudal  superior, 
and  it  was  the  plain  interest  of  the  lord  to 
levy  moderate  fines  on  culprits.  As  the 
penalties  became  the  property  of  the  lord,  the 
tenants  oould  not  or  would  not  make  the  sen- 
tences of  the  oourt  a  means  for  individual 
prosecution,  or,  at  least,  of  private  advantage ; 
while  the  authority  of  the  oourt  was  habitually 
invoked  in  order  to  save  the  tenants  from 
dishonest  practices,  or  turbulent  and  violent 
acts.  No  manor,  howdvnr,  it  i^pears,  could 
take   cognisance   of    any   plea   involTing   a 
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iMMOt^s  rig^t  to  his  lands,  except,  of  oourse,  in 
Isnaehee  of  fisalty.  ThMe  pleas  wezto  reserved 
to  tlie  oonntj  court,  or  (when  this  court  became 
obsolete)  to  the  courts  at  Westminster  HaU  or 
the  justices  in  eyre. 

Xmiiropea.  On  Shipboard,  the  small  ropes 
used  to  assist  in  passing  up  and  down  gang^ 
ways,  hatchways,  &o. 

Mansard  Soof*  In  Architecture,  this 
word  is  applied  to  a  curb  roof  sufficiently  lofty 
to  admit  of  an  attic  being  lodged  in  it.  The 
Mansard  roofis  are  so  named  after  their  in- 
Tentor,  who  introduced  them  in  consequence 
of  a  municipal  law  fixings  the  height  at  which 
the  feoat  walls  of  houses  might  be  built  in 
Paris.  They  are  characteristic  of  the  architec- 
ture of  the  period  of  Louis  XIV. 

Manse  ?Low  Lat  mansus,  mansum,  a  re- 
Mence).  Tne  term  used  in  the  northern  pro- 
Tinoes  of  England  and  in  Scotland  to  express  a 
parsonage  house. 

Manslaog'btor.  In  English  Criminal 
Law,  this  term  is  defined  a  *  felonious  killing 
without  malice,  before  the  blood  has  time  to 
eool,'  including,  in  practice,  both  killing  under 
the  influence  of  sudden  passion,  and  also 
killing  by  careless  accident  or  negligence.  It 
is  thus  distinguished  from  murder  on  the  one 
hand,  and  from  excusable  or  justifiable  homi- 
cide on  the  other.  The  offence  is  felony,  and 
the  punishment  varies  from  penal  servitude  for 
life  down  to  imprisonment  or  fine  of  the 
aligbtest  amount,  according  to  the  several  cir- 
enmstances  of  what  is  of  necessity  a  veiy  various 
dass  of  actions.     [Hoxictdb ;  Mttrdbb.] 

Mantelet.    [MAirrLBT.] 

Mantis  (Gr.  a  prophet ;  applied  by  Theo- 
critus, Idyl.  X.  18,  to  the  cicada^  A  Linnsean 
senus  of  Orthopterous  insects,  cnaracterised  by 
oavine  the  head  exposed,  and  the  body  narrow 
and  elongated;  the  palpi  short,  and  terminating 
in  a  point ;  the  ligula  quadrifid ;  the  tarsi  fiye- 
jointed;  and  the  wings  simply  plaited  loiigi- 
tndinally,  and  not  ra^-wise,  like  a  fan.  The 
true  mantises — sometimes  called  praying  tn- 
«00<s,  on  account  of  the  position  of  the  anterior 
pair  of  legs,  which  differ  from  the  rest— are 
found  only  in  tropical  and  temperate  climates. 
They  are  diurnal,  and  remain  almost  stationary 
on  plants  and  trees ;  frequently  resembling,  in 
a  remarkable  degree,  their  leaves  and  branches 
in  both  the  form  and  colour  of  the  wings  and 
body,  and  thus  they  deceive  the  smaller  insects 
on  which  they  prey.  Their  eggs  are  usually 
enclosed  in  a  capsule  formed  ofsome  glutinous 
substance,  which  hardpns  by  exposure  to  the 
air,  and  is  divided  internally  into  several  cells. 
It  is  curious  to  trace  the  correspondence  with 
the  Tegetable  kingdom  already  noticed  in  the 
wings  and  body  continued  into  the  form  of  the 
egg-capsules,  which  in  many  species  closely 
resemble  a  seed  receptacle  of  a  plant,  pre- 
senting regulari;^  disposed  ridses  and  angles, 
or  even  bemg;  bristled  with  litue  spines.  The 
female  attaches  it  by  an  adheiiive  secretion 
gsneraUy  to  the  stem  of  a  plsBti 

A  second  group  of  maoitises,-  characterised 
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by  having  the  anterior  legs  like  the  following 
ones,  now  form  a  distinct  subgenus,  8peetrum^ 
and  are  generally  called  »pectre  insects.  They 
feed  exclusively  on  vegetables,  of  which  they 
singularly  resemble  the  dried  twigs.  The 
progress  of  entomology  has  required  fiuther 
subdivisions  of  both  the  above  groups. 

Mantissa  (Lat.  addition  or  overweight). 
The  decimal  part  of  a  logarithm.  In  Briggs* 
system  the  mantissa  remains  the  same,  and 
always  positive,  so  long  as  the  number  has  the 
same  significant  digits.  On  this  account  man- 
tissse  alone  are  registered  in  tables  of  common 
logarithms.  They  differ  from  the  true  loga- 
riUmis  only  by  positive  or  negative  integers, 
called  characteristics^  which  can  be  easily  sup- 
plied.     [LOOARITHICS.] 

Mantle  (Lat.  mantellum,  Fr.  manteau). 
In  Architecture,  the  piece  lying  horizontally 
across  from  one  jamb  di  a  chimney  to  the  other. 

l^ANTLB.  In  Malacology,  the  external  fold 
of  the  skin  of  the  molluscs. 

Mantlet  (j^.  mantelet).  A  movable  shield 
used  as  a  protection  to  the  sappers  in  carrying 
a  sap  towards  a  besieged  place,  or  to  protect  the 
gunners  at  an  embrasure.  Mantlets  are  made 
proof  against  the  fire  of  small  arms. 

Manual  (Lat.  manualis,  held  in  the  hand), 
A  name  originally  applied  to  the  Roman  Catho- 
lic service  book,  from  its  convenient  size  (being 
such  as  might  be  carried  in  the  hand) ;  but  it 
now  signifies  any  work  used  chiefiy  for  the  pur- 
pose of  reference. 

Manafaotnre  (Lat  manufactus,  made  by 
hand).  In  Political  Economy,  a  term  employed 
to  denote  the  processes  by  which  materials, 
already  produced  by  labour,  are  made  to  un- 
dergo some  change  or  modification,  and  there- 
upon become  avsolable  or  more  convenient  for 
human  use.  Some  of  the  products  of  human 
labour,  as  coal,  are  immediately  useful ;  but  by 
far  the  neater  amount  of  such  materials  as  are 
intended  to  supply  human  wants  or  demands, 
require  beyond  the  labour  needed  to  ]produce 
or  collect  them  a  fiirther  manipulation,  in 
order  that  they  may  serve  the  ultimate  purpose 
for  which  they  were  originally  sought  Thus, 
after  the  labour  of  the  husbandman  has  been 
devoted  to  the  production  of  com,  the  labour 
of  the  miller  ana  baker  are  required,  that  the 
com  be  ground,  dressed,  and  made  into  bread. 
So  with  the  process  of  mining.    The  miner 

gathers  the  ores,  or  the  crude  metals  of  which 
e  is  in  search,  in  order  that  the  raw  material 
may  be  handed  over  to  the  industry  of  another 
class  of  workmen,  who  fiishion  the  produce  of 
this  ruder  labour  into  the  various  implements 
which  the  necessities  of  civilised  societies  re- 
quire, or  comfort  and  elegance  demand.  In 
common  language,  this  secondary  labour  is 
called  manufacture^  not  indeed  with  absolute 
correctness,  for  the  agriculturist  and  the  miner 
are  efiectirely  manufecturers  as  well  as  the 
miller,  the  baker,  the  iron-master  and  the 
smith,  but  the  usage  of  language  gives  suffi- 
cient distinctness  to  the  sense  in  which  the 
term  before  us  is  employed. 
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The  proYince  of  manufacture,  therefore,  is  to 
shape  or  modify  materials  wjth  a  view  to  the 
developement  of  those  powers  or  forces  which 
thej  possess,  and  which  are  necessary,  useful, 
or  convenient  to  mankind.  Some  materials  are 
produced  by  chemical  changes  in  the  constitu- 
tion of  objecta,  and  the  change  necessaiy  for  their 
being  made  available  for  human  use  can  be 
effected  immediately  by  human  labour ;  in  some 
the  change  is  brought  about  by  natural  che- 
mistry, and  human  labour  is  einployed  indi- 
rectly towards  their  production.  For  instance, 
iron  can  be  reduced  from  its  ores  by  processes 
more  or  less  complex,  but  an  organic  substance 
like  wheat,  wool,  or  meat;  can  be  produced  by 
natural  processes  only,  chemical  skill  being 
wholly  incompetent  to  synthesize  the  elements 
into  which  these  products  can  be  readily  ana- 
lysed, and  so  to  produce  them  indefinitely  and 
at  pleasure.  In  these  cases,  all  that  human 
labour  can  effect  is  to  select  such  localities  as 
are  fit,  or  most  fit,  for  production,  and  to  sti- 
mulate the  natural  process  by  such  aids  as 
science  or  experience  nave  discovered.  When 
the  material  has  been  procured  by  one  or  the 
other  of  these  methods,  it  needs,  as  has  been 
said,  a  further  manipulation  to  render  it  useful 
This  process  of  manufacture  is  carried  on,  and 
the  labour  exerted  on  it  is  diminished,  by  the 
application  of  those  principles  by  which  progres- 
sive wealth  is  conditioned;  those,  namely,  of  the 
division  of  labour,  and  the  economy  of  forces. 

By  the  division  of  labour  is  meant  that  con- 
tinual distribution  of  the  various  mechanical 
acts  which  contribute  to  a  single  result  among 
an  increasing  number  of  agents  or  labourers. 
In  order  that  a  material  may  be  rendered  suit- 
able for  immediate  utility  or  consumption,  a 
great  number  of  separate  acts  must  needs  be 
performed  upon  it.  When  the  simplest  object 
of  common  use  is  examined,  it  will  be  found 
that  it  is  the  product  of  a  very  large  amount 
of  distinct  muscular  efforts.  A  common  pin, 
for  instance,  is  a  pointed  piece  of  brass  wire, 
covered  with  a  thin  coating  of  tin,  and  furnished 
with  a  head.  Familiar  as  such  an  instrument 
is,  and  obvious  as  is  its  construction,  it  needs, 
in  order  to  be  produced,  perhaps  some  fifty 
different  acts  of  labour.  The  same  remarx 
would  apply  in  still  greater  measure  to  a  watch, 
or,  as  we  are  told,  to  a  playing  card.  It  will, 
however,  be  manifest,  that  if  one  person  had  to 
perform  all  these  acts,  much  time  would  be 
lost  in  turning  from  one  act  to  another ;  that 
the  dexterity  with  which  one  habitual  act  is 
performed  will  be  much  greater  than  could  be 
acquired  if  the  same  man  had  to  perform  fifty 
or  a  hundred  separate  acts ;  and  that,  as  some  of 
those  acts  are  more  difficult  than  others,  there 
would,  if  the  same  person  did  all,  be  a  great 
loss  in  the  charge  of  production,  because  the 
lowest  labour  would  be  paid  at  the  same  rate 
as  the  highest  Hence,  as  every  producer 
wishes  to  produce  at  the  least  possible  cost, 
or  charge,  or  labour  to  himself,  a&d  the  same 
motive  applies  to  the  employer  of  a  hundred 
or  a  thousand  workmen  as  to  an  indiyidnal 
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labourer,  there  ia  always  an  increasing  ten- 
dency towards  splitting  up  complex  operatioQs 
into  as  large  a  number  of  separate  occupations 
as  possible,  in  order  that  the  greatest  results 
may  be  achieved  with  the  least  possible  labour 
or  loss,  since  all  superfluous  labour  is  a  waste 
of  force,  and  an  economical  loss.  This  collec- 
tion, however,  of  separate  labourers  for  the 
purpose  of  producing  a  joint  or  common  re- 
sult can  be  effected  only  by  the  employment  of 
large  capital  in  manufacture,  and  consequently 
by  such  arrangements  as  secure  to  a  moral  cer- 
tainty a  profit  to  the  person  who  ventures  on 
such  an  undertaking. 

The  same  disposition  which  underlies  aU 
economical  progress,  the  wish,  namely,  to 
achieve  the  largest  possible  results  with  the 
least  possible  expenditure,  leads  to  that  economy 
of  forces  which  is  the  aim  of  manufacturing  in> 
dustry.  It  will  be  manifest  that  all  value  i* 
achieved  by  labour  exercised  upon  materials,, 
and  their  qualities,  in  answer  to  an  effectual 
demand  for  the  produce.  But  although  mus- 
cular and  nervous  labour,  that  is,  work  of  the 
hand  and  brain,  are  needed  to  set  those  forcea 
in  motion  and  direct  them  to  the  required  end, 
still  there  are  natural  forces  which  man  may 
appropriate,  and  by  which  he  can  arrive  at 
results  far  more  stupendous  than  could  bo 
reached  by  the  labour  of  his  single  arm,  or  by 
any  human  power,  however  unsparingly  com- 
bined or  applied.  These  supplementary  forces 
are  not  only  more  effective,  but  they  are  far 
cheaper.  The  substitution  of  animal  for  human 
labour  is  a  direct  economy,  the  power  exercised 
by  a  horse  being  far  less  expensive  than  the 
same  amount  of  power  supplied  by  a  man.  Simi- 
larly, and  indeed  in  even  greater  measure,  the 
force  of  running  water  is  fax  more  cheaply  ap- 
plied than  animal  labour  can  be ;  and  in  a  fbller 
sense  still,  the  late  discovered  power  of  steam 
is  generally  much  less  costly,  and  always  much 
more  effectual,  than  the  agency  of  the  natural 
motion  of  water  and  air.  Hence  it  is  that 
these  powers  of  nature  have  been,  on  discovery, 
rendered  available  for  human  purposes;  and 
hence,  also,  the  energies  of  systematic  discovery 
and  careful  adaptation  are  constantly  called 
into  activity  by  the  same  disposition  to  econo- 
mise co»t,  and  to  diminish  direct  human  la- 
bour. It  is  by  such  means  that  the  progress  of 
modem  society  has  been  so  rapid ;  ana  the  fruits 
of  research  and  reason  are,  it  may  be  fairly 
predicted,  made  so  secure  to  the  human  race, 
that  a  decline  into  barbarism,  and  a  loss  of 
civilisation,  with  a  retrogression  such  as  that 
which  ensued  on  the  downfiill  of  the  Western 
Empire,  may  be  pronounced  to  be  theoretically 
impossible.  Moaem  civilisation  is  so  fenced 
about  by  the  adaptation  of  natural  forces,  that 
it  is  not  conceivable  that  any  barbaric  vigour 
should  be  able  at  any  time  to  force  its  barriers 
and  rifle  it  of  its  superiority. 

It  is  only  in  moaem  times  that  the  induc- 
tions of  physical  science  have  been  rendered 
available  for  the  economical  progress  of  society. 
And  the  reason  appeam  to  lie  plainly  in  the 
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fact  that  modem  societies  aloue  Have  freed 
themselves  from  the  cancer  of  slavery.  In 
ancient  communities  the  growth  of  mochanical 
skill,  except  to  a  scanty  extent  in  the  arts  of 
war,  was  checked  by  the  absence  of  the  motive 
referred  to  above.  There  is  no  impulse  towards 
economising  labour  and  supplementing:  the 
physical  enei^es  of  man  by  the  appropriation 
of  natural  forces,  when  labour  is  compuhjory, 
and  its  fruits  are  denied  to  the  persons  who 
afford  it.  No  nation,  it  may  be  broadly  laid 
down,  ever  made  auy  notable  progress  in  those 
arts  which  are  called  generally  manufactures,  in 
which  slavery  was  encouraged,  maintained,  or 
even  permitted.  The  existence  of  this  social 
anomaly  is  an  absolute  bar  to  all  economical 
advancement.  Military  science  may  indeed 
achieve  some  victories  over  natural  force.^,  and 
appropriate  some  of  those  supplementary  powers, 
but  it  does  so  only  partially,  and  would  not  at 
all  were  it  not  that  the  duty  of  public  defence 
being  confined  for  obvious  reasons  to  the  free 
citizens,  the  impulse  to  the  economy  of  labour 
in  this  direction  doea  to  some  extent  exist. 
But  it  has  always  been  found  that  the  progress 
even  in  this  direction  is  scanty,  states  in  which 
slavery  prevails  having  been  almost  always  led 
into  the  employment  of  mercenary  troops,  and 
with  this  practice  necessarily  losing  the  motive 
which,  as  has  been  said,  is  dominant  in  the 
progress  of  invention  and  adaptation,  that  is, 
economy  of  labour,  of  time,  and  of  cost 

When  a  nation  has  no  manufactures  beyond 
those  which  are  absolutely  necessary  for  the  sup- 
ply of  home  wants,  the  stationary  condition  is 
soon  reached.  It  seldom  happens,  however,  that 
any  country  is  so  situated  as  to  be  absolutely 
deoarred  from  any  but  a  purely  agricultural 
industry,  though  it  may  very  well  happen  that  j 
communities  may  be  too  eager  to  enter  into  j 
competition  with  foreign  markets,  or  to  pre-  j 
dude  supplies  from  foreign  markets,  either  by 
a  bounty  on  their  own  produce,  or  by  pro- 
tection to  the  home  manufacturer.    There  are, ! 
it  may  be  safely  asserted,  no  natural  circum- 1 
stances  under  which  a  protective  policy  entered  j 
on  with   a  view  to    originate    or  sustain  a 
domestic  manufacture,  is  not  followed  by  loss  | 
and  inconvenience  to  the  general  interei<ts  of 
the  community  which  adopts  the  restriction  or 
the  stimulant. 

It  is  too  often  the  case  that  prejudiced 
parties  either  ignorantly  or  maliciously  argue 
a  diversity  of  interest  between  one  branch  of 
industry,  as  the  agricultural,  and  another,  the 
manufacturing.  The  landlord  as  letting  the 
use  of  the  soil,  the  fanner  as  selling  its  pro- 
duce, are  as  much  interested,  though  indirectly, 
in  the  success  of  manufactures,  as  the  manu- 
facturer himself.  For,  in  the  first  place,  the 
success  of  any  branch  of  industry  implies  a 
corresponding  increase  of  purchasers  and  a 
corresponding  power  of  purchase ;  and,  in  the 
next,  the  same  intelligence  which  adapts  me- 
chanical forces  to  purely  manufacturing  pur* 
poses  has  led  to  those  discoveries  which  have 
revolutionised  agriculture,   and   increased   in 
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modem  times  so  notably  the  rate  of  prodactioii 
from  the  soil.  A  iihort-sighted  policy  some- 
times sees  profit  in  dear  times,  or  under  a 
temporary  scarcity ;  but  the  fitrmer^B  trade  ia 
not  in  one  commodity,  but  in  many,  and  an  in- 
crease in  the  price  of  one  or  two  among  the 
articles  which  he  produces  may  be,  and  is, 
often  compensated  by  a  great  decline  in  the  de- 
mand for  other  articles.  Free  trade  in  com  has 
benefited  the  agriculturist  and  the  landowner, 
because  although  one  kind  of  produce  has  been 
cheapened,  a  great  rise  has  occurred  in  the 
price  of  other  agricultural  products,  and  this 
rise,  as  is  well  known,  has  involved  a  great 
increase  in  rents.  In  short,  any  attempt  to  argue 
about  the  relative  significance  of  different  kinds 
of  labour  in  the  great  staples  of  national  in- 
dustry, is  equivalent  to  discussing  which  of  the 
two  numbers  6  or  4  contribute  most  to  the 
product  20. 

Some  manufactures  must  always  be  carried 
on  in  every  country,  i.  e.  those  of  which  the  use 
is  universal  and  the  value  low,  and  in  which 
the  cost  of  carriage  is  great  and  dispropor- 
tionate to  the  intrinsic  value  of  the  article. 
Every  community,  therefore,  carries  on  an  in- 
dustry in  the  commoner  kinds  of  pottery,  in 
ordinary  agricultural  implements,  and  in  soma 
of  the  coarser  kinds  of  clothing.  But  when  the 
circumstances  of  any  particular  community  are 
favourable  to  a  branch  of  industry,  the  pro- 
duce of  such  an  industry  will  sooner  or  later 
become  the  object  of  labour  in  such  a  commu- 
nity, and  can  never  be  advantageously  stimu- 
lated by  external  aid  or  exceptional  support 

Certain  moral  conditions  must  be  fulfilled 
before  manufactures  can  be  practised  advan- 
tageously, or  indeed  at  alL  We  have  already 
adverted  to  one,  the  condition,  namely,  of  per- 
sonal freedom  in  the  labourer,  and  the  right 
to  appropriate  whatever  part  of  the  general 
wealth  of  society  the  demand  for  his  labour 
enables  him  to  obtain.  Freedom,  indeed,  is 
as  essential  in  political  economy  as  it  is  in 
morals,  and  the  foundations  of  either  science 
are  equally  sapped  when  the  freedom  of  the 
agent  is  invaded. 

Again,  in  order  that  manufactures  may 
flourish,  security  must  be  afforded  to  the  pro- 
ducer. It  is  vain  to  expect  economical  progress 
when  property  is  insecure  and  governments 
are  rapacious  and  negligent  The  ravages  of 
war  are  no  doubt  eminently  destructive;  but 
no  foreign  war,  and  no  loss  from  public  ene- 
mies, can  equal  the  mischievous  effects  induced 
by  a  profligat4^,  corrupt,  or  extortionate  admi- 
nistration. Asia  Minor  and  Syria,  with  the 
region  lying  between  the  two  great  rivers  of 
Western  Asia,  are  now  among  the  most  im- 
poverished regions  of  the  earth,  though  full  of 
the  relics  of  an  ancient  but  imperfect  civili- 
sation, and  through  their  present  de««olation 
giving  abundant  proofs  of  a  vast  and.  prosper- 
ous population  in  bygone  times.  The  sole 
cause  of  the  change  is  to  be  found  in  the 
character  of  the  governments  by  which  these 
regions  have  been  so  long  afflicted.    It  is  only 
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in  degree  that  all  unwise  or  partial  legislation 
fails  to  produce  similar  effects.  The  social 
system  of  France,  and  the  iniquitous  method  of 
taxation  which  preceded  the  KeTolution,  en- 
tirely prevented  the  material  progress  of  that 
country. 

Again,  in  order  that  progress  be  made  in 
manufacturing  industry,  it  is  essential  that  the 
commercial  morality  of  the  trading  or  pro- 
ducing class  should  be  unimpeachable  and 
exact.  It  has  not  rarely  happened  that  a 
foreign  trade  has  been  lost  by  the  shortsighted 
dishonesty  of  manufacturers,  and  that  the 
efforts  made  to  extend  trade  have  been  neutra- 
lised, from  a  well-founded  impression  that  the 
manufacturer  or  merchant  is  unsafe  or  fraudu- 
lent Even  if  a  purchaser  were  always  compe- 
tent to  pronounce  at  sight  on  the  soundness  of 
wares,  it  is  inconvenient  to  be  compelled  to  do 
so,  and  the  adoption  on  the  part  of  the  pro- 
ducer of  the  maxim  Caveat  emptor,  wiU  be 
found  to  be  rather  cunning  than  wise,  and  ulti- 
mately not  even  cunning. 

It  is  also  very  necessary  that  the  relations 
of  labour  and  capital  should  be  satisfactorily 
balanced.  Both  must  be  sufficiently  abundant 
in  order  that  manufactures  should  exist  at  all, 
for  labour  is  to  be  set  in  motion  by  capital, 
and  capital  will  not  be  accumulated,  or  if  accu- 
mulated will  be  wasted,  unless  labour  in  suf- 
ficient quantity  be  present  for  its  employment. 
Hence  any  hindrance  to  the  free  circulation  of 
labour  or  capital  is  a  bar  to  the  prosperous  de- 
velopement  of  manufacture  ;  and  by  parity  of 
reasoning,  distrust  on  the  part  of  labourer  or 
capitalist,  or  exaction  on  the  part  of  the  former, 
will  tend  to  derange  these  relations,  and  induce 
an  insecurity  in  the  continuance  of  the  industry. 
It  is  said,  and  probably  with  justice,  that  much 
of  the  local  distress  in  certain  manufacturing 
towns  is  due  to  the  habit  of  irrational  and  un- 
warranted strikes.  It  is  certain  that  every 
capitalist  who  engages  in  any  manufacturing 
avocation,  will  take  into  his  profit  and  loss  ac- 
count the  risk  of  a  compulsory  cessation  of  the 
beneficial  employment  of  his  capital,  and  if  the 
evil  is  perpetual,  may  cease  to  employ  capital 
in  the  direction  wmch  exposes  him  to  the 
danger.  That  an  extension  of  primary  educa- 
tion among  the  mass  of  the  wondng  classes  is 
a  powerful  contribution  to  the  growth  of  me- 
chanical skill  and  manu&cturing  industry,  will 
hardly  be  denied.  The  quickness  with  which 
an  eaucated  person  can  adapt  himself  to  cir- 
cumstances as  compiured  with  one  who  is  de- 
ficiently taught)  has  been  often  commented 
on.  But  it  may  be  urged  with  great  force, 
that  the  value  of  such  an  education  lies  more 
in  the  aid  which  it  gives  to  the  possessor 
in  understanding  and  improving  his  own  con- 
dition, than  in  the  special  aptitude  which 
he  derives  for  a  vocation  the  operations  of 
which,  by  the  effect  of  the  division  of  labour, 
become  more  and  more  definite.  The  moral 
value  of  education  cannot  be  overrated,  and 
it  is  to  the  spread  of  this  education  that  we 
must  trust  for  the  refutation  of  thoee  erroneous 
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views  about  the  relations  of  labour  and  capital 
which  tend  so  much  to  interfere  with  the  in- 
dustrial energies  of  the  community.  And  it 
has  been  found  that  educated  workmen  are  not 
so  valuable  for  the  increase  of  their  mechanical 
skill,  as  for  the  fact  that  reliance  can  be  placed 
on  their  character,  and  confidence  felt  in  their 
self-respect. 

It  has  been  stated,  that  there  are  few  coun- 
tries in  which  manufactures  of  some  kind  or 
other  cannot  be  carried  on.  In  order  to  utilise 
natural  forces,  and  especially  that  force  which 
has  in  effect  completely  changed  the  process  of 
human  industry,  the  power,  namely,  of  steam, 
fuel  must  be  cheap  and  accessible.  Coal,  the 
chief  agent  in  the  more  important  manufac- 
tures, has  a  very  wide  geographical  range  (few 
countries,  except  those  in  which  the  geology  is 
almost  entirely  of  primitive  rocks,  failing  to 
supply  it  in  a  greater  or  less  degree),  and  the 
list  of  coal-beanng  regions  becomes  constancy 
larger  in  consequence  of  geological  research. 
Even,  however,  m  those  countries  where  coal  is 
deficient  or  absent,  there  are  generally  abun- 
dant metalliferous  veins,  and  therefore  a  natu- 
ral material  for  human  industry.  But  it  is 
also  found  that  climate  has  much  to  do  with 
particular  branches  of  manufacture.  It  may 
be  doubted  whether  machinery  such  as  we  are 
familiar  with,  could  be  worxed  continuously 
or  safely  in  tropical  countries.  Where  the 
temperature  is  high,  it  appears  that  the  ffear 
of  delicate  machinery  gets  rapidly  out  of  order ; 
and  it  is  by  the  exceeding  delicacy  and  pre- 
cision of  modem  machinery  that  the  great- 
est triumphs  of  manufacturing  art  have  been 
achieved.  Even,  however,  if  machinery  equally 
available  for  manufacturing  purposes  could  be 
supplied  for  regions  in  which  the  mean  tempe- 
rature is  high,  there  still  remains  the  difficulty 
of  supplying  and  accommodating  labour  in  suffi- 
cient abun&nce  and  efficiency. 

It  has  been  said  that  silk  dyeing  can  be  car- 
ried on  only  under  exceptional  atmospherio 
conditions,  and  that  no  skill  in  manipulation, 
and  no  chemical  art  practised  by  English  silk 
dyers,  will  enable  them  to  compete  successftillj 
with  the  manufacturers  of  the  south  of  France, 
where  the  clearness  of  the  atmosphere  and  tiie 
brightness  of  the  sun  give  a  gloss  and  finish 
to  goods  superior  to  anything  which  can  be 
produced  elsewhere.  Similarly,  the  atmospheric 
conditions  of  this  country,  and  espedidly  the 
general  humidity  of  the  region  in  which  the  great 
cotton  and  woollen  manufactures  of  England  are 
carried  on,  enable  the  producer  to  spin  a  finer 
and  tougher  yam  than  could  be  made  in  any 
other  coxmtrj.  Spinners  from  the  United 
States  have  been  astonished  at  the  excellence 
of  the  thread  manufactured  by  their  English 
rivals,  and,  despite  all  possible  invention  and 
adaptation,  despair  of  equalling  the  perfection 
to  which  this  art  is  brought  The  secret,  they 
find,  lies  in  the  climate ;  and  it  is  asserted,  that 
even  if  the  supply  of  coal  should  fail,  and  it 
beeame  necessary  for  this  country  to  import 
ffuH,  England  would  still  be  the  foremost  oonn* 
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try  in  the  production  of  ftnor  cotton  and  'wool- 
len goodfl.  The  time  is  probably  &r  distant 
when  the  coal  of  this  country  will  show  signs 
of  exhaustion,  and  by  that  time  it  is  very 
likely  that  the  cost  of  shipbuilding  and  frei|[ht 
will  be  so  far  reduced  that  coal  may  be  im- 
ported at  a  comparatively  trifling  chaige  from 
the  Tast  fields  of  Eastern  America. 

There  is  nothing,  lastly,  which  appears  at 
present  to  justify  any  alarm  about  the  perma- 
nence of  the  manu&cturing  eminence  of  this 
country.  The  physical  conditions  which  have 
induced  the  mercantile  prosperity  of  the  United 
Kingdom  are  generally  permanent;  and  even 
those  about  the  duration  of  which  some  alarm 
has  been  expressed,  are  at  present  so  extensive 
as  to  make  the  contingencies  contemplated  ex- 
ceedingly remote.  Nor  can  it  be  doubted,  that 
many  changes  are  going  on  in  the  relations  of 
capital  and  labour,  from  whose  present  antago- 
nism sume  rational  fear  may  be  felt ;  but  this 
conflict  will  ultimately  tend  to  a  more  thorough 
harmony  between  jarring  but  mutual  interests. 
It  seems  likely  that  the  co-operative  principle 
will,  not  long  hence,  occupy  a  very  important 
position  in  manufiicturing  industry,  and  that 
A  natural  solution  wiU  be  given  to  the  grave 
questions  which  have  latterly  assumed  so  much 
prominence,  by  the  union  of  rival  interests  in 
the  same  individuals.  In  such  a  case,  if  com- 
mon integrity  pervade  these  new  establish- 
ments, there  seems  little  doubt  that  greater 
effectiveness  will  be  given  to  labour,  greater 
elasticity  to  capital,  and  neater  economy 
in  production.  (Babbage  On  the  Economy 
of  ifachinery  and  Manufactures.)  [Tbadbs 
Ukions;  Labour.] 

BKanumlwiion  or  BnlWuiehtseineiit 
(Lat  manumissio).  The  grant  of  liberty  to  a 
slave.  Ancient  charters  containing  such  grants 
were  .frequently  termed  charta  ingenuitatU. 
(See  a  law  of  William  the  Conqueror,  Lamb. 
Arehai.  126.)  The  .term  manumisrion  is  derived 
fixim  a  practice  adopted  by  the  ancient  Bomans 
in  enfrandiising  tneir  slaves.  The  master 
■eised  the  hand  of  the  slave,  and  dismissed  him 
with  the  words,  *  Hunc  hominem  liberum  esse 
Tolo/  Among  the  Bomans  there  were  two 
elasMS  of  manumission,  caUed  perfect  and  im- 
perfect ;  the  former  of  which  was  effected  in 
three  dififerent  ways.  The  enfranchisement 
was  perfect — 1.  Per  censum;  by  which  the 
name  of  the  slave  was,  at  the  master^s  request, 
placed  in  the  register  of  free  citizens.  2.  Per 
vindictam ;  when  the  slave  was  led  before  the 
pretor,  and,  the  master  havine  demanded  his 
uberty,  that  magistrate  laid  ue  vindicta  (or 
rod  of  office)  on  his  head,  with  the  words,  '  Aio 
te  liberum  esse  more  quiritium.'  3.  Per  testa- 
mentum ;  by  wilL  It  was  imperfect  when  the 
slave  was  enfranchised  at  private  entertain- 
ments, or  by  letter.     [CLiBirr.] 

BKannres  (Fr.  manGBUvrernLat.  manu 
opoare,  to  work  wUh  the  hatut — a  derivation 
iniich  seems  to  recognise  the  fertilising  influence 
at  mere  tillage  opmtiona  on  the  soil,  as  well 
M  of  direct  additioni  of  fertilising  matters). 
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Manun»s  are  substances  Added  to  the  soil,  with 
a  view  of  accelerating  vegetation,  and  in- 
creasing the  production  of  the  crops.  Animal, 
vegetable,  and  miner^  substances  are  used 
for  this  purpose.  Decomposing  animal  matter 
of  any  kind  forms  one  of  the  most  powerfbl 
manures,  and  in  many  instances  hastens  the 
decay  and  decomposition  of  inert  vegetable 
matters  mixed  witn  it ;  as  in  the  mixture  of 
dung  and  straw  which  forms  the  common  ofial 
of  stables.  All  animal  excrements  are  also 
powerful  manures,  and,  when  duly  applied  to 
the  soil,  soon  exhibit  their  influence  by  the 
luxuriance  of  the  crop.  Manures  act  principally 
as  supplying  the  building  material  which  vef^e- 
table  increase  requires.  All  plants  needing 
certain  substances  in  certain  quantities  for  their 
growth,  the  body  which  is  present  in  the  soil 
in  minimo  rules  the  crop.  It  is  generally  the 
case  that  nitrogenous  compounds  and  phos- 
phoric acid — more  rarely  potash  and  lime — are 
the  substances  thus  present  in  minimo,  an 
addition  of  which,  whether  in  animal  or 
vegetable  or  mineral  compounds,  to  the  soil 
is  required  in  order  to  produce  an  abundant 
growth. 

In  all  cases  where  animal  manures  are  used, 
care  should  be  taken  that  they  are  brought  into 
action  upon  the  soil  as  soon  as  they  begin  to 
decompose,  or  as  soon  as  possible  afterwards, 
and  not  suffered  to  rot,  and  exhale  their  best 
constituent  parts  whilst  lying  in  the  farmvard. 
The  drainings  and  to  a  less  extent  the  exhala- 
tions of  a  conunon  dung-heap  contain  its  most 
effective  ingredients ;  and  these  are  often  suf- 
fered to  go  to  waste,  or  to  contaminate  the  air 
and  collect  in  pools  of  flith.  The  fresh  and 
the  old  manures  of  this  description  are  known  to 
farmers  under  the  terms  long  and  short  dung : 
the  advantages  and  economy  of  the  former, 
when  properly  applied,  cannot  be  doubted. 
Those  animal  manures  which  are  slow  of  de- 
composition are  most  durable,  and  the  more 
soluble  substances  are  the  more  rapid  in  their 
operation.  Of  the  former,  one  of  the  best  is 
ground  bones,  which  supplv  phosphorus  to  the 
soil  and  the  crop.  Of  the  latter,  dissolved 
bones  or  super-phosphate  of  lime  may  be 
named  as  quick  and  efficient  in  action  on 
those  crops  which  require  much  phosphoroB 
-during  their  growth.  Vegetable  manures  are 
often  very  effective,  especiaUy  in  the  case  of 
ploughing  in  a  green  crop ;  and  inert  vegetable 
substances  may  be  rendered  active  by  mixture 
with  those  which  easily  putrefy,  or  with  animal 
matter.  Mineral  manures  act  not  only  by  the 
direct  addition  of  the  ingredients  needed  for  the 
food  of  plants,  but  also  in  some  cases  by  their 
causticity,  as  is  the  case  with  quicklimCi  by 
which  they  decompose  most  organic  bodies, 
such  as  roots,  flbres,  &c,  and  render  them 
soluble  and  nutritious  to  the  growing  crop. 
They  are  also  useful  by  altering  the  texture  of 
the  soil.  Thus,  sand  may  be  <^ed  a  manure 
for  clayey  lands,  and  clay  and  loam  for  those 
that  are  sandy.  Upon  the  same  principle,  stiff 
soils  are   improved  by  paring  and  burning. 
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In  fiict,  it  is  only  as  supplying  what  is  strictly 
speaking  mineral  food  to  plants  that  manures 
cf  all  kinds  tend  to  promote  vegetable  growth. 
Animal  and  vegetable  manures  do  not  enter 
plants  as  such,  or  as  solutions  of  organic  mat-  | 
ter.  They  must  be  decomposed  into  their 
original  mineral  elements,  and  take  the  form ! 
of  -carbonic  acid,  ammonia,  and  the  Tarious 
mineral  salts,  before  they  can  enter  plants  or 
promote  their  growth.  I 

Maihjbss,  Abtifioal.     The  artificial  ma- 
nufacture of  manure  has  arisen  out  of  the  ^ 
inability  of  the  guano  trade   to  supply  the 
demand  for  imported  fertilisers  which  its  own  ', 
success  had  created.    Since  1841,  when  2,881 ! 
tons  of   Peruvian  guano  were  brought  into 
liTerpool,  and  when  its  wonderful  powers  as  a 
manure  were  first  realised  upon  a  sufficiently  \ 
large  scale  to  produce  conviction  in  the  minds 
of  fiumers,  there  has  been  almost  everywhere 
a  demand  for  the  means  of  thus  adding  arti- 
ficially to  the  fertility  of  the  land.     But  the 
supply  of  guano,  far  from  being  able  to  meet  I 
this  increasing  demand,  has  been  falling  off.  | 
The  average  receipts  for  many  years  up  to  1868 
had  been   250,000   to   300,000   tons  a  year.  | 
Since  then  the  average  supply  has  not  exceeded 
160,000  tons  a  year.    Owing  to  this  unsatisfied  | 
demand,  there  has  been  a  very  large  manu- 1 
facture  of  fertilisers  which  take  the  place  of' 
guano.     Bonedust  and  mineral  phosphates  of  | 
various  kinds,  rendered  soluble  by  the  addition  , 
of  one-third  their  weight  of  sulphuric  acid,  ■ 
nitrate  of  soda,  and  sulphate  of  ammonia,  are 
the  principal  ingredients  of  which  these  artificial 
manures  are  made.    It  is  now  almost  the  gene- 
ral practice  to  use  two  or  three  cwts.  per  acre 
of  the  soluble  phosphate,  or  so-called  super- 
phosphate of  lime,  as  a  preparation  for  the 
turnip  crop;  nor  is  it  unusual  to  apply  one 
cwt.  or   more  per  acre   of   nitrate    of   soda 
as  a  top  dressing  for  the  wheat  crop.     The 
rule  is    to    apply  the    nitrogenous    manures 
to  cereal  and  other  grasses,   phosphatic  ma- 
nures to  turnips,  and  alkaline  and  calcareous 
manures  to  leguminous  plants,  as  beans,  peas, 
and  clovers. 

Xttnuacripta  (Lat.  manu  scriptus,  written 
by  the  hand).  Literally,  writings  of  any  kind, 
whether  on  paper  or  any  other  material,  in  con- 
tradistinction to  such  as  are  printed.  Books 
were  generally  written  upon  vellum,  after  the 
use  of  papyrus  had  become  obsolete,  until  the 
general  introduction  of  paper  made  from  rags, 
about  the  fifteenth  centuiy  after  Christ;  and 
the  finest  and  whitest  vellum  is  generally  indi- 
cative of  great  age  in  a  manuscript.  The  dear- 
ness  of  uiis  material  gave  rise  to  the  practice 
of  usin^  old  manuscript  books  on  which  the 
writing  had  been  erased  [Pauicpsest],  and  also 
to  that  of  abbreviations.  These  were  carried 
to  excess  in  the  twelfth  centuiy,  and  from  that 
time  down  to  a  period  subsequent  to  the  in- 
vention of  printing,  they  were  still  in  common 
use :  in  Ghreek  pnnting  they  were  usual  until 
vithin  the  last  fifty  years.  Of  Latin  MSS. 
tfaoee    prior   to    the    reign    of   Charlemagne 
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(▲.  D.  800)  are  considered  ancient  Manuscripts 
of  the  early  classical  age  were  written  on  sheets 
rolled  together.  Illuminated  manuscripts  are 
such  as  are  embellished  with  ornaments,  draw- 
ings, emblematical  figures,  &c  illustrative  of 
the  text.  This  practice  was  introduced  at  a 
very  early  period ;  for  we  find  the  works  of 
Varro,  Pomponius  Atticus,  and  others  adorned 
by  illuminations.  But  it  was  chiefly  employed 
in  the  office-books  of  the  early  Christian 
church.  The  colours  most  employed  for  this 
purpose  were  gold  and  azure.  Illuminations 
were  in  a  high  state  of  perfection  between 
tiie  fifth  and  tenth  centuries ;  after  which  they 
seem  to  have  partaken  of  the  barbarism  of 
the  middle  ages,  which  threw  their  chilling 
influence  over  every  form  of  art  On  the  re- 
vival of  the  arts  in  the  fifteenth  and  sixteenth 
centuries,  many  excellent  performances  were 
produced ;  but  the  art  did  not  take  root,  and 
among  the  last  specimens  of  illumination  exe- 
cuted in  this  country  was  Cardinal  Wolsey's 
Lectianary,  at  Christ  Church,  Oxford.  [Codex  ; 
DiPLOHATics;  Pauboorapht.] 

XMCap  (Lat.  mappa,  a  cloth),  A  delineation 
of  some  portion  or  the  surface  of  the  sphere 
(terrestrial  or  celestial)  on  a  plane.  Terrestrial 
maps  are  geographic  or  hgdrwraphic,  as  they 
denote  severally  a  portion  of  the  land  or  of  the 
sea;  the  latter,  however,  are  usually  called 
charts.  [Chart.]  A  map  representing  a  small 
extent  of  country  is  called  a  topographic^ 
map. 

Terrestrial  Maps. — The  object  of  a  terrestrial 
map  is  to  exhibit  the  boundaries  of  countries 
and  the  relative  positions  of  their  several 
parts.  A  perfect  representation  of  a  oountiT 
should  present  all  its  parts,  not  only  in  their 
true  relative  positions,  but  also  in  their  just 
proportions.  This  may  be  accurately  done  on 
a  globe  ;  but  as  the  earth's  surface  is  spherical, 
it  is  impossible  to  represent  any  considerable 
portion  of  it  on  a  plane  so  that  the  distances 
of  places  shall  retain  the  same  proportions 
which  they  have  on  the  sphere,  and  geographers 
have  accordingly  had  recourse  to  various  me- 
thods of  delineation,  all  of  which  have  their 
peculiar  advantages  in  particular  cases. 

One  method  is  to  represent  the  points  and 
lines  of  the  sphere  according  to  the  rules  of 
perspective,  or  as  they  would  appear  to  the 
eye,  having  some  assigned  position  relatively 
to  the  sphere  and  the  plane  of  rtoresentation. 
This  method  gives  rise  to  the  difrerent  modes 
of  prqjecting  3ie  sphere,  of  which  the  three 
principal  are  the  orthographic,  the  stereographic, 
and '  tne  central.  The  method  of  projection 
answers  very  well  when  the  snrfiMie  to  be  re- 
presented is  small,  and  the  eye  is  placed  per- 
pendicularly over  it ;  but  when  it  embraces  a 
considerable  p<^on  of  the  sphere,  the  parts 
near  the  extremities  of  the  map  are  much 
distorted.    [PaojacnoN.] 

A  second  method  is  to  suppose  the  surface 
to  be  represented  to  be  a  portion  of  the  surfiuse 
of  a  cone,  whose  vertex  is  somewhere  in  the 
polar  axis  produced,  and  which  either  touehei 
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tlie  sphere  at  the  middle  latitude  of  the  surface 
to  be  represented,  or  fiills  within  tne  sphere 
at  the  middle  latitude,  and  without  it  at 
the  extreme  parallela.  The  conical  surface 
is  then  supposed  to  be  developed  on  a  plane 
(which  may  be  done) ;  whence  this  method  is 
called  the  method  of  devdopement.  Of  this 
method  there  are  rarious  modifications:  as 
that  of  Murdoch,  who  supposes  the  side  of  the 
cone  to  be  purailel  to  the  tangent  of  the  me- 
ridian at  the  middle  latitude,  but  to  penetrate 
the  surface  of  the  sphere  between  the  middle 
latitude  and  the  extremities  of  the  projected 
arc ;  that  of  De  Lisle,  who  assumed  the  cone 
such  as  to  intersect  the  sphere  in  the  two 
parallels  equally  distant  from  the  extreme  and 
middle  latitudes;  that  of  Euler,  who  placed 
the  apex  of  the  cone  at  a  determinate  distance 
beyond  the  pole. 

A  third  method  is  to  lay  down  the  points  on 
the  map  according  to  some  assumed  mathema- 
tical law,  the  condition  to  be  fulfilled  being 
that  the  parts  of  the  spherical  surface  to  be 
represented,  and  their  representations  on  the 
map,  shall  be  similar  in  their  small  elements. 
Of  such  methods  the  best  known  is  Mercator's 
Chart^which,  however,  may  be  produced  also 
by  developement),  in  which  the  meridians  are 
equidistant  parallel  straight  lines,  and  the 
parallels  of  latitude  are  also  straight  lines 
perpendicular  to  the  meridians ;  but  of  which 
the  distances  from  each  other  increase  in 
going  from  the  equator  in  such  a  proportion 
as  always  to  show  thf»  tme  bearings  of  places 
from  one  another.  [Mbbcatobs  Chart.] 
The  size  of  the  map  of  any  given  region 
depends  upon  what  is  called  its  Scale.  In 
England  this  is  expressed  by  the  number  of 
miles  represented  by  one  inch  of  the  map. 
Thus,  our  Ordnance  maps  are  six  inches  and 
one  inch  to  a  mile  respectively.  On  the  Con- 
tinent, the  ratio  of  the  map  to  the  actual  area 
is  taken,  and  the  scale  is  represented  by  a 
fraction,  as  ___1__   ^_JL__  &c. 

'  l.OOOiOOO*    58,000.000' 

Celestial  Maps. — ^For  the  construction  of  his 
maps  of  the  stars,  the  astronomer  Flamsteed 
adopted  the  following  method :  All  the  parallels 
on  the  sphere  are  represented  by  straight  lines, 
and  likewise  one  of  the  meridians;  namely, 
that  which  passes  through  the  middle  of  the 
map,  as  in  the  annexed  diagram.  The  parallels 
which  are  a4  perpendicular  to  this  meridian 
l\3ve  the  same  relative  lengths  as  on  the  sphere, 

and      consequently 


smh. 


the  degrees  of  Ion 
gitude  are  repre- 
sented in  their  just 
proportions;  that  is, 
are  proportional  to 
the  cosine  of  the 
latitude.  If,  there- 
fore, the  parallels  be  each  divided  into  the 
same  uumoer  of  equal  parts,  a  curve  line 
drawn  through  the  points  of  division  will  re- 
present the  meridians.  By  this  method  any 
oistance  in  the  direction  of  the  parallels  is 
equal  to  the  corresponding  distance  on  the 
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sphere;  but  it  is  evident  that  the  map  is 
much  distorted  towards  the  extremities^  in 
conse<|uence  of  the  oblique  directions  of  the 
meridians.  Flamsteed's  method  is  sometimes 
used  in  geography  for  representing  countries 
which  lie  on  both  sides  of  the  equator,  in  which 
case  the  distortion  is  less.  A  modification  of 
it,  which  consists  in  substituting  arcs  of  circles 
for  the  curved  lines  representing  the  meridians, 
whereby  their  obliquity  is  diminished,  is  ex- 
tensively employed  in  the  construction  of  maps. 

For  details  respecting  the  general  construc- 
tion of  maps,  we  refer  the  reader  to  the  work 
of  Mr.  Jamieson  on  the  subject ;  Malte  Bmn's 
Geography ;  Malte  Brun's  and  Balbi's  Systems 
of  Geography  Abridged;  Murray's  Encydo- 
pigdiaef  Geography;  De  Morgan's  Explanation 
of  the  Gnomonie  Projection  of  the  Sphere ;  and 
particularly  the  TVaiti  de  Topographie  d^Ar^ 
peniage  et  de  Nivtllement  of  Puissant. 

Maple.  The  popular  name  of  the  Acer 
family.  The  Common  Maple  is  Acer  campestre; 
the  Norway  Maple  is  Acer  platanoides;  the 
Sugar  Maple,  Acer  saccharinum;  and  many 
other  species  are  cultivated  as  ornamental  trees. 
[Acer.] 

acaranatl&a  (Syr.).  A  form  of  anathema- 
tising among  the  Jews,  which  was  viewed  as  a 
tremendous  denunciation.  (1  Cor.  xvi.  22.)  It 
signifies  'the  Lord  will  come;'  ie.  to  take 
vengeance. 

Maranta  (after  B.  Maranti,  a  Venetian 
physician  and  botanist).  The  genus  which 
furnishes  the  true  Arrowroot  of  commerce. 
The  species  are  natives  of  tropical  America^ 
but  are  cultivated  for  the  sake  of  their  starch- 
yielding  tubers  in  both  the  East  and  West 
Indies  and  tropical  Africa.  M.  arundinacea 
especially,  and  also  M.  nobilis  and  M,  AUouya^ 
are  thus  grown  in  the  West  Indies ;  and  both 
these  and  Hi.  ramosissima  in  the  East  Indies. 
The  fleshy  jointed  scaly  tubers  are  reduced  to 
pulp  with  water;  the  liquor  is  then  strained, 
and  the  fecula  allowed  to  settle;  then  again 
washed,  and  dried.  The  arrowroot  thus  ob- 
tained is  a  pure  and  nutritious  starch.  Other 
kinds  of  arrowroot  are  furnished  by  species  of 
Carina,  Tacca^  Curcuma,  Manihotf  ana  Arum, 

Marantaoeee  (Maranta,  one  of  the  genera). 
The  natural  order  of  Endogenous  plants,  from 
which  the  most  genuine  kind  of  arrowroot  is 
prepared.  This  substance  is  the  starch  con- 
tained in  the  tubers  of  Maranta  arundinacea^ 
and  some  other  species,  and  of  certain  kinds  of 
Canna,  The  Mnrantacem  are  very  nearly  the 
same  as  the  Zingiberacea,  from  which  they  differ 
in  the  flowezs  being  more  irregular,  and  the 
anther  having  but  one  lobe  instead  of  two. 

XIKarasoIiino.     [Liqueubs.] 

Karasmns  (Gr.  fiopaafUs,  from  fxapairu,  I 
waste  away).    Emaciation ;  atrophy. 

Marawedl.  A  Spanish  coin  of  Moorish 
origin.  At  first  it  was  made  of  gold,  and  Le 
Blanc  states  that  in  1220  i^  was  worth  about 
14t.  of  our  present  money.  It  has  now  be* 
come  a  copper  coin,  worth  only  43*272  of  aa 
English  penny. 
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rble  (Fr.  marbre,  Lat.  marmor).  A 
torm  limited  by  geologistt  to  the  varieties  of 
carbonate  of  lime  which  have  a  granular  and 
crystalline  texture.  In  sculpture,  the  term  is 
applied  to  several  kinds  of  stone  susceptible  of 
a  good  polish.  The  varieties  of  it  are  ex- 
tremely numerous.  The  most  valuable  sorts 
used  by  the  ancients  were  the  PenteUean^  which 
was  white,  and  obtained  from  Mount  Pentelicus 
in  Attica :  the  Parian^  also  called  Marpesnattf ! 
obtained  from  the  island  of  Paros,  which  was 
of  a  creamy  or  waxy  tint,  as  was  that  from 
Mount  Hymettus,  in  Attica.  Thasos  and 
Lesbos  also  produced  white  marbles,  which 
were  in  much  repute.  A  place  called  Luna,  in 
Etruria,  produced  a  marble  whose  whiteness 
exceed^  that  from  Paros ;  this  is  the  famous 
Carrara  marble  of  our  time.  Of  the  white 
marbles  were  those  from  Mount  Phelleus; 
from  the  neighboiirhood  of  Coralios,  in  Phrygia ; 
from  Cyzicus,  in  Asia  Minor ;  and  the  Marmor 
Phrygium,  found  near  Synnada  in  Phrygia. 
The  black  marbles  most  used  were  from  Tse- 
narus,  and  the  Numidian.  The  Chiam  Mar- 
mor, from  the  island  of  Chios,  was  of  a  dark 
chequered  colour.  The  Obsidianum,  procured 
from  Ethiopia,  was  black.  The  Proconesian 
marble  was  white  with  black  veins.  Mount 
Taygetos  afforded  the  Marmor  Laconicum, 
which  was  green,  and  is  better  known  by  the 
name  of  Verde  Antique.  Marmor  Libycum 
is  the  Kosso  Antico.  A  marble  of  mingled 
green  "was  obtained  from  Carystus.  The  Atri- 
cian  marble,  from  Mount  Atrax  in  Thessaly, 
was  a  mixture  of  black,  white,  blue,  and  green. 
The   Tiberian  and  Augustan    marbles    were 

Seen,  and  brought  from  Egypt  The  Marmor 
emphites  was  green,  and  is  what  we  call 
serpentine.  Corinth  produced  a  yellow  marble. 
The  Marmor  Phengit^s  was  white,  with  yellow 
spots ;  the  Rhodian  was  marked  with  spots  of 
a  golden  colour,  and  that  of  Milos  yellow 
(Qiallo  antico).  In  modem  times  the  quarries 
of  Carrara  almost  supply  the  world  with  white 
marble.  Of  variegatea  marbles  there  are  many 
sorts  found  in  this  country  of  singular  beauty ; 
but  they  are  not  adapted  for  the  sculptor. 
Ireland  has  supplied  some  beautifrd  specimens, 
but  no  quantity  of  marble  fit  for  sculpture. 
France,  Spain,  and  Portugal  are  all  nch  in 
marbles  adapted  for  furniture  and  decoration, 
but  not  littea  for  the  sculptor. 

Karo.  The  cake  or  refuse  after  expressing 
the  oil  or  juice  from  seeds  or  fruits,  as  linseed, 
olives,  grapes,  apples,  &c. ;  it  is  sometimes 
used  for  feeding  cattle,  as  oilcake,  but  more 
commonly  employed  as  manure. 

acaroaslta  or  IVlilta  Iroii  Pyrites.  A 
bisulphide  of  iron.  The  term  Marcasite  in- 
cludes several  varieties  of  Iron  P3rrite0,  which 
have  been  named  after  the  forms  they  present : 
viz.  Cellular  Pyrites,  Cockscomb  TjmUm,  He- 
patic Pyrites  or  Leberkies,  Radiated  ^rritM,  &c. 

It  is  used  in  the  manufacture  of  sulphur, 
sulphuric  add,  and  sulphate  of  iron ;  but  not 
to  so  great  an  extent  as  the  ordinary  sulphide. 
It  was  also  formerly  employed  in  jewellesy  and 
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for  ornamental  purposes,  but  has   now  gone 
out  of  fashion. 

BCarofrawiaoese  (Marcgravia,  one  of  the 
genera).  An  unimportant  order  of  hypogynoua 
Exogens,  belonging  to  the  Outtiferal  alliance, 
found  in  equinoctial  America,  and  remarkable 
chiefly  for  their  singular  cucullate  bracts. 

acaroli  (Lat.  Martins,  the  month  of  Marty, 
The  first  month  of  the  old  Roman  year,  and  the 
third  of  the  English.  (Sir  O.  C.  Lewis  On 
the  Astronomy  of  the  Ancients^  p.  36.)  In  the 
ecclesiastical  calendar  used  in  England  till 
the  change  of  style  in  1762,  this  was  also  the 
first  month,  as  it  was  in  the  Roman.  There  is 
an  old  proverb  still  prevalent  in  Scotland, 
which  represents  March  as  borrowing  three 
days  from  April,  which  have  thence  come  to  be 
designated  the  borrowed  days.  They  will  be 
found  noticed  in  the  Complainie  of  Scotland^ 
Upon  this  subject  Dr.  Jamieson  observes, 
'  Those  who  are  much  addicted  to  superstition 
will  neither  borrow  nor  lend  on  any  of  these 
days.  If  any  one  would  propose  to  borrow  df 
them,  they  would  consider  it  as  an  evidence 
that  the  person  wished  to  employ  the  article  for 
the  purpose  of  witchcraft  against  the  lenders.* 

MiRCH.  In  Military  language,  signifies  the 
motion  of  a  body  of  troops  from  one  place  to 
another.  It  consists  of  three  cadences:  1. 
slow  time,  in  which  seventy-five  paces  are 
taken  in  a  minute ;  2.  quick  time,  in  which  110 
paces  are  taken  in  a  minute ;  3.  double  time, 
in  which  160  steps  are  taken  in  a  minute.  In 
slow  or  quick  time  a  pace  is  30  inches,  in 
double  time  36  inches. 

March.  In  Music,  a  military  air,  the  ori- 
ginal purpose  of  which  is  to  regulate  the  steps 
and  to  animate  the  minds  of  soldiers.  The 
march,  however,  has  long  been  adapted  to 
erery  species  of  musical  instrument,  and  some 
of  the  most  celebrated  compositions  of  the 
greatest  masters  are  in  this  style ;  as  the  March 
of  the  Priests  in  Mozart's  Zatiber'flote,  the 
Peasants'  March  in  Weber's  FreUchutz,  and 
above  all  Beethoven's  Funeral  Marches.  A 
march  should  be  always  in  common  time ;  but 
no  general  rules  can  be  laid  down  for  its  com^ 
position. 

UUupcbanttaeeae  (Marchantia,  one  of  the 
genera).    [Hxpaticb.] 

Marelies  (A. -Sax.  mearc,  a  mark  or  boufi' 
dary\  The  name  given  to  the  borders  or 
frontiers  of  any  district;  but  more  especially 
applied  to  the  boundaries  between  England  and 
wales,  and  England  and  Scotland.  The  term  is 
found  in  most  of  the  Teutonic  dialects;  Several 
titles  of  dimity  both  in  this  and  other  countries 
derive  their  origin  from  their  possessors  having 
been  appointed  governors  of  the  marches  or 
frontiers  of  their  respectiYe  oonntries ;  of  these^ 
marquis  in  England  and  markgraf  in  Germany 
are  the  most  prominent.  The  title  Earl  oSf 
Manb,  now  eigoyed  by  the  Duke  of  Richmond^ 
was  originally  bestowed  on  Mortimer,  because 
he  was  the  sovemor  or  superintendent  of  the 
Welsh  nuraies.  In  the  middle  ages^  the  name 
march$r$  was  given  to  the  noblemen  who  liTed 
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<m  the  iBihF*^^  of  Wales  and  Scotland.  Ac-  ] 
cording  to  Camden  they  had  once  their  own 
lawf,  and  even  the  power  of  life  and  death 
like  pet^  kinci;  bnt  these  priyileges  were 
abolished  by  S^niy  YIII.  There  was  formerly 
a  court  of  Uie  marches  of  Wales  in  existence, 
where  pleas  of  debt,  or  damages  not  above  the 
value  of  51.,  were  tried  and  determined. 

Karcionltas*  The  followers  of  Marcion, 
who  in  the  second  centuij  adopted  the  Oriental 
notion  of  the  two  conflicting  principles,  and 
imagined  that  between  them  there  existed  a 
third  power,  neither  wholly  good  nor  evil,  the 
Creator  of  the  world  and  the  God  of  the  Jewish 
dispensation.  The  object  of  the  Good  Prin- 
ciple, or  Supreme  God,  is  to  restrain  the  am- 
bition of  these  two  powers,  which  wage  a  con- 
stant war  against  each  other  as  well  as  against 
Himself.  For  this  purpose  it  was  that  He  sent 
His  Son  Jesus  Christ  to  destroy  the  Evil  Prin- 
ciple on  the  one  hand,  and  to  counteract  and 
coerce  the  power  of  the  Jewish  Deity  on  the 
other.  The  Marcionites  were  a  brancn  of  the 
great  Gnostic  here^.  Their  opinions  are  found 
in  the  writing  of  Irenseus,  Epiphanius,  and 
Tertullian  against  them. 

Karooslans.  An  early  sect  of  Christians, 
a  branch  of  the  Gnostics,  who  derived  their 
name  from  an  Egyptian  called  Marcus,  and 
reputed  a  magician.  QSusebius,  H.  Eccl.  iv.  11.) 
The  Marcosians  had  a  great  number  of  apo- 
cryphal books  which  they  held  to  be  canonical ; 
and  many  of  their  fables  are  still  in  use  and 
credit  among  the  Ghreek  monks. 

9Care*a-talL  The  common  name  of  Hip' 
puris,  a  waterside  weed. 

Marekanlta.  A  variety  of  Pdarlstone, 
found  at  Marekan,  in  Siberia,  in  the  form  of 
small  pearl-white  spherules,  composed  of  thin 
concentric  layers. 

BKar^arto  Ikcid.  (Gr.  fxA^apoi,  a  pearl). 
This  acid  is  obtained  by  the  action  of  potash 
upon  cyanide  of  cetyl.  It  presents  the  appear- 
ance of  pearly  crystalline  scales,  which  melt  at 
66°*6  0.  The  name  was  formerly  applied  to  an 
acid  obtained  by  the  saponification  of  several 
oils  and  fats ;  but  this  latter  is  now  regarded 
ii  a  mixture  of  stearic  and  palmitic  acids. 

Karffarlte.  A  hydrated  silicate  of  alumina, 
lime,  and  soda,  named  from  its  pearly  lustre. 

Marirarodite  (Gr.  fidpyapov).  A  hydrated 
variety  of  Mica»  with  a  pearly  lustre ;  found, 
amongst  other  localities,  ib  the  granite  of  the 
aouth-east  of  Ireland. 

Margin  (Fr.  marge,  Lat  margo,  marginis, 
an  edge  or  brink).  In  Printing,  the  arrangement 
of  the  pages  in  a  sheet  at  proper  distances  from 
each  otner,  according  to  the  size  of  the  paper ;  so 
that  when  the  sheet  is  printed  and  folded,  the 
border  of  white  paper  round  them  shall  be 
regular  and  uniform  in  every  leaf  of  the  book. 

BKargln  of  a  Coone.  In  Architecture, 
that  part  of  the  upper  side  of  a  course  of 
slates  which  appears  uncovered  by  the  next 
■nperior  course. 

Mariritas  (Gr.).  The  title  of  a  satirical  poem 
mumbezed  among  the  works  of  the  cjcHe  poets, 
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and  attributed  to  Homer.  (Giote's  Hiitary  of 
Greece,  part  i.  ch.  zzi.)  The  subject  of  the  poem* 
which  bias  not  come  down  to  us,  was  the  eha* 
racter  of  a  silly  empty-headed  man  (fxafytrfisy 

MariroMiMtree.  One  of  the  names  of  Mma 
Azadirachta, 

Marirniwe  (Ger.  markgraf,  count  of  the 
mark,  marsh,  or  frontier).  A  title  of  rank  fbiv 
merly  used  in  Germany,  and  equivalent  to  the 
English  marquis.     [M^bqxtbss.] 

Maria  Tlieresaf  Order  of*  A  miUtazy 
order  of  Austria,  consisting  of  grand  croasefl, 
commanders,  and  knights :  founded  in  1767. 

aiarlffold.  A  name  given  to  various  garden 
flowers.  The  common  Marigold  is  CaUndvla 
officinalis ;  African  and  French  Marigolds  are 
species  of  Taqetes;  and  what  is  called  Com 
Marigold  is  dnrysanthemum  eegetum. 

Marine  Olue.  A  cement  made  by  dissolv- 
ing equal  parts  of  shell  lac  and  caoutchouc  in 
separate  portions  of  rectified  naphtha,  and  mix- 
ing the  warm  solutions. 

Marine  Metal.  An  alloy  of  lead  and 
antimony  with  about  two  per  cent,  of  mercury, 
introduced  in  1833  by  Wetterstedt  for  sheathing 
ships. 

Marine*  (Lat.  marinus,  belonging  to  the 
eea).  A  corps  of  men  enlisted  to  serve  as 
soldiers  on  board  ships  of  war  and  on  shore 
imder  certain  circumstances.  They  sometimes 
assist,  particularly  in  the  British  service,  in 
performmg  seamen's  duties  on  board.  Marines 
were  first  embodied  in  1664.  In  1684  men- 
tion is  made  of  the  duke  of  York's  maritime 
regiment  of  foot ;  and  in  the  reign  of  William 
III.  several  regiments  were  placed  on  the  esta- 
blishment :  these,  however,  were  subsequently 
disbanded.  In  the  beginning  of  Queen  Anne's 
reign,  six  regiments  of  maritime  soldiers  were 
raised ;  and  though  these  were  again  disbanded 
in  1749,  six  years  afterwards  130  companies 
were  raised  on  the  reconmiendation  of  Lord 
Anson,  consisting  in  all  of  above  6,000  mSD. 
Since  the  commencement  of  the  present  oeotmy 
great  additions  have  been  made  to  this  corpa ; 
and  at  present  its  strength  amounts  to  17,000 
men,  divided  into  four  divisions  (in  116  com- 
panies) of  light  infantry  and  one  division  (in 
twenty-four  companies)  of  foot  artillery.  Th.Q 
men  are  clothed  and  armed  in  the  same  manner 
as  the  infantry  of  the  line  and  artillery  respec- 
tively. Commissions  in  the  corps  are  not  ob- 
tainable by  purchase;  and  the  officers  rise 
by  seniority,  m  the  artillerr  and  infantry  re- 
spectively, from  the  rank  of  second-lieutenant 
to  that  of  geneocaL  The  staff  of  the  regiment 
consists  of  an  inapector-general,  or  deputy  adju- 
tant general,  and  an  assistant  adjutant  general 
The  corps  takes  military  rank  between  the  forty- 
ninth  and  fiftieth  regiments  of  foot  The  officers 
have  all  army  rank  ;  which  may  be  the  same  or 
higher  than  that  which  they  hold  in  the  corps. 

Marlonlte.  A  variety  of.  hydrated  car- 
bonate of  zinc,  found  in  Marion  county,  Ar- 
kansas. 

Marlotte*a  ]baw,  Boyle's  ]baw.  In 
Pneumatics,  a  general  property  of  elastic  fluids, 
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namelr,  that  the  elasticitr  or  pfressore  ii 
directty  proportional  to  the  density ;  or,  which 
is  the  same  thing,  inversely  proportional  to  the 
space  which  the  fluid  occupies.  [Pkkuxatics.} 

This  important  relation  between  the  ehistic 
force  and  &e  density  of  ^seous  matter  ought 
in  justice  to  the  first  discoverer,  to  be  called 
Boyl^8  Law.  In  a  tract  published  at  Oxford 
in  1668,  under  the  title  of  New  ExperimenU 
touching  the  Spring  and  Weight  of  the  Air, 
Boyle  announced  that  the  spring — i.e.  the 
elastic  force— of  air  is  directly  proportional  to 
its  compression ;  which  is  equivalent  to  saying, 
that  the  elastic  force  is  directly  as  the  density, 
or  inversely  us  the  volume,  under  the  same 
temperature.  Boyle's  experiments  were  made 
on  atmospheric  air  confined  in  the  closed  end 
of  a  U-shaped  glass  tube,  and  compressed  by 
the  weight  of  a  column  of  mercury.  It  does 
not  appear  that  he  took  the  precaution  to 
expel  the  moisture  from  the  air,  and  the 
greatest  pressure  he  applied  was  only  equal  to 
four  atmospheres ;  so  that  it  may,  perhaps,  be 
said  that  his  experiments  were  neither  suffi- 
ciently accurate  nor  extensive  to  establish  the 
general  law.  Mariotte's  experiments  were 
described  in  the  Memoirs  of  the  Paris  Academy 
of  Sciences,  published  about  eleven  years  hiter, 
in  1679,  without  any  reference  to  Boyle's  an- 
nouncement, which  was  possibly  unknown  to 
him ;  and  as  it  was  through  this  channel  that 
the  law  became  known  to  the  continental  phi- 
losophers, who  were  the  first  to  perceive  its 
importance,  they  naturally  distinguished  it  by 
the  name  of  the  person  whom  they  supposed 
to  be  its  discoverer. 

The  relation  in  question  has  recently  been 
investigated  by  M.  Magnus  of  Berlin  and  M. 
Regnault  of  Paris,  in  a  series  of  experiments, 
conducted  with  the  utmost  attention  to  every 
circumstance  afiecting  their  accuracy.  If  t 
denote  the  vol\ime  of  a  gas  under  the  pressure 
fy  and  t/  its  volume  under  pressure  p\  then 
the  law  gives  vp  =  i/p^,  whatever  the  pressures 
may  be,  if  the  temperature  remains  unaltered. 
But,  on  comparing  the  results  of  his  experi- 
ments, M.  Regnault  has  found  that  the  above 
equation  is  not  strictly  true  for  any  gas ;  and 
that,  assuming  vp-i/p^  (!+?)»  ''^here  q  is 
a  small  correction,  the  value  of  ^  Increases 
with  the  pressure.  Thus  the  elastic  force  of 
atmospheric  air  at  great  pressures  is  slightly 
less  than  it  would  be  if  the  law  were  strictly 
true.  With  respect  to  carbonic  anhydride, 
the  deviation  is  much  greater.  In  the  case 
of  hydrogen  the  correction  9  becomes  nega- 
tive, so  that  while  air  and  the  other  gases  ex- 
perimented upon  were  more  compressed  than 
they  would  be  if  the  law  were  exactly  followed, 
hydrogen  was  less  compressed,  and  its  com- 
pressibility was  found  to  diminish  as  the 
pressure  increased.  But  temperature  has  a 
considerable  influence  on  these  results;  and  as 
it  was  found  that  the  deviation  from  the  law 
diminishes  as  the  temperature  is  increased, 
H.  Hegnault  concludes  that  the  law  is  only 
rigorously  true  when  the  gases  are  infinitely 
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dilatedj  and  that  it  becomes  less  and  less 
exact  in  proportion  as  they  are  in  a  state  of 
greater  condensation.  (Mlmoires  de  FInetitui,' 
toine  xxi.)  With  liquenable  gases  the  oorreo*' 
tion  q  increases  in  amount  wiw  great  ramditj 
as  the  point  at  which  the  gas  becomes  a  liquid 
is  approached. 

ICaiitiiiie  loLW.      The  law  relating  to 
harbours,  ships,  and  sailors.    It  forms  an  im- 
portant branch  of  the  commercial  law  of  411 
trading  nations,  and  embraces  an  infinite  va-^ 
riety  of  subjects,  most  of  which  have  been  de- 
fined under  their  respective  heads.     The  most 
celebrated  codes  of  maritime  law  have  been: 
in  ancient  times,  that  of  Rhodes ;  in  modem 
times,  the  Consolato  del  Mare,  m  compilation 
supposed  to  have  been  framed  at  Barcelona  as 
early  as  the  ninth  century;  the  laws  of  the 
Isle  of  Oleron,  in  the  time  of  Richard  I.  of 
England ;  the  laws  of  Wisby  in  the  island  of 
Gothland,  to  which  some  northern  jurists  have 
assigned  an  earlier  origin  than  the  laws  of 
Oleron,  but  which  there  can  be  little  doubt 
were  merely  a  compilation  from  those  above 
specified.    But  by  far  the  most  complete  and 
well-digested  system    of   maritime   jurispru- 
dence that  has  ever  appeared  is  oomprised  in 
the  Ordonnance  de  h^  Marine,  issued  by  Louis 
XIY.  in  1681,  by  which  maritime  law  was 
elevated  to  the  rank  of  a  rc^^olar  system,  and 
which  has  formed  the  basis  of  many  of  t^e  snb- 
sequent  decisions  of  EnffUsh,  American,  and 
other  foreign  courts.    This  excellent  code  was 
compiled  under  the  direction  of  Colbert,  by 
men  of   great  talent  and  learning,    after  a 
careful  revision  of  all  the  ancient  sea  laws  of 
France  and  other  countries,  and  upon  consulta- 
tion with  the  different  parliaments,  the  courts 
of  admiralty,  and  the  diambers  of  commeroe 
of  the  different  towns.    It  combines  whatever 
experience  and  the  wisdom  of  ages  had  shown 
to  be  best  in  the  Roman  laws,  and  in  the  in- 
stitutions of  the  modem  maritime  states  of 
Europe.  The  edition  of  it^  with  a  commentaty, 
by  Valior  (La  RocheUe  1766)  is  a  standard 
work.    In  the  preface  to  his  treatise  on  the 
Law  0}  Shipping  (whicb  still,  as  revised  and 
re-edited,    forms    a    good,    if   not  the   hmlt 
English  compendium  on  the  subject)  Lord  Ten- 
;  terden  says, '  If  the  reader  should  be  offended 
at  the  fr^uent  references  to  tins  ordinance,  I 
must  request  him  to  recollect  that  those  refer- 
ences are  made  to  the  maritime  code  of  a  great 
commercial  nation,  which  has  attributed  mndi 
of  its  national  prosperity  to  that  code— a  code 
composed  in  the  reign  of  a  politic  prince;  under 
the  auspices  of  a  wise  and  enlightened  mini- 
ster; by  laborious  and  learned  persons,  who 
selected  the  most  valuable  principles  of  all  the 
,  maritime  laws  then  existing ;   and  which,  in 
i  matter,  method,  and  style,  is  one  of  the  most 
'  finished  acts  of  legislation  that  ever  was  pro- 
!  malgated.'     [Admiraltt,  Coitrt  op.]    In  a 
I  dition  to  the  well-known  English  work  abo\«; 
'  cited,  may  be  mentioned  Ortokn,  Blgle9  InUr* 
\  nationales  de  la  Mer,  1846.    A  veiy  important 
addition  to  the  public  law  on  this  subject,  bind* 
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ia^^  at  leant  on  those  powers  which  were  parties 
to  it»  was  made  bj  the  '  Declaration  respecting 
Maritime  Law '  of  the  congress  at  Paris,  1866, 
by  which  privateering  was  abolished,  the  neu- 
tnl  flag  admitted  to  coTer  enemy's  goods,  &c 
It  is  printed  in  the  Appendix  to  Phillimore's 
IntemaHonal  Law,  toI.  lii 

MAVjonun*     One  of  the  aromatic  herbs 

cnltiTated  for  culinaiy  use.    There  are  two 

principal  sorts  used,  Winter  Marioram,  Orwa" 

num  heracUotieum,  and  Sweet  or  Knotted  Star- 

^jonun.  Origanum  Majorana, 

Mark.  An  old  coin  current  in  England 
and  Scotland,  valued  13«.  Ad,  A  piece  of 
money  so  called  is  at  present  used  in  Ham- 
bug  ;  it  is  equal  to  1«.  id,  sterling. 

Mark*  Order  of  8t.    A  Venetian  order  of 
knighthood;  St.  Mark  the  ETangeUst  haying 
been  the  patron  of  that  republic. 
rket.    [Tbadb,  Homb.] 
rkinr  Ink*    [IkxJ 

Mut.  In  JSotany,  the  seed  or 
nut  of  the  SetiUcarpus  Anacardiumj  a  tropical 
tree,  related  to  the  cashew  nut.  It  deriyes  its 
name  &om  the  fcict  that  the  iuice  contained  in 
its  ftuits  stains  Hnen  of  a  deep  and  indelible 
black  colour. 

IKarl  (Dutch  marghel,  from  margh,  marrow, 
whence  marghelen,  to  fatten  land).  Marl  is  a 
mixture  of  carbonate  of  lime  and  day  in  yarious 
proportions,  and  of  different  degrees  of  com- 
pactness and  friability.  In  some  mails  the 
proportion  of  day  is  small,  in  which  case  it 
acts  on  soils  much  in  the  same  manner  as 
chalk ;  but  where  day  is  the  predominant  in- 
gredient^ it  acts  prindpally  by  altering  the 
texture  of  the  soil.  Hence  sandy  soils  are 
improyed  by  marl,  in  consequence  of  its  in- 
creasing their  compactness  and  capacity  for 
retaining  moisture ;  while  argillaceous  marls 
applied  to  days  are  of  little  or  no  use.  From 
tnese  long-established  isjcta  has  arisen  the  old 
adage— 

Who  marls  sand  shall  bay  the  land, 
Who  marls  clay  throws  all  away. 

Marl  is  found  in  almost  every  country ;  not 
like  limestone,  in  protruding  rocks,  but  (from 
iti  friable  nature,  which  causes  it  to  moulder 
down  into  a  comparatiydy  earthy  mass)  under 
or  near  the  surface  of  the  soil,  whence  it  is  dug 
out  and  spread  on  the  surface.  Hence,  while 
limestone  is  quarried,  chalk  and  marl  are  dug 
out  of  pits.  Marl  has  been  in  use  in  Europe 
since  the  time  of  the  Romans.  It  is  yety 
senerally  used  as  a  manure  in  France  and 
Germany.  In  England  it  is  most  used  in 
Norfolk. 

Marline  Bplke.  An  iron  bolt  or  pin, 
tapering  to  a  point,  for  opening  the  strands  of 
rope  preparatory  to  splicing. 

Xamiatlte.  A  rariety  of  Blende  in  which 
iron,  and  sometimes  cadmium,  takes  the  place 
of  a  part  of  the  sine.  It  is  found  at  Mannato, 
in  South  America. 

SlMrmollte  (Gfr.  f»a(^udfm,  to  shine),  A 
IbUated  yariety  of  Serpentine  from  Hoboken 
in  New  Jtmej. 
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mmraUUB  (Lat.).  In  Ardutectnre,  a 
cement  formed  of  a  mixture  of  powdered  lime 
and  marble. 

MarmoAa.  The  Didelpkis  murina  of 
Linnaeus,  a  small  spedes  of  opossum,  in  whidi 
the  marsupial  pouch  is  suppressed,  beinff  re- 
presented oy  two  folds  of  the  abdonunid  in- 
tegument 

ICamiosat.  A  name  frequently  applied 
to  the  Ouistiti  (Hapales  Jacchus),  and  to  other 
allied  spedes  of  South  American  monkeys. 

BKarmot  (Fr.).  The  Rodent  animal  so 
called  is  the  type  of  a  genus  (Arctomys)  nearly 
allied  to  the  squirrels,  being  charattoised  l^ 
haying  fiye  molar  teeth  on  each  side  of  the 
upper  and  four  on  each  side  of  the  lower  jaw, 
all  bristled  with  points,  and  indicatiye  of  a 
somewhat  mixed  dieL  The  marmots,  howeyer, 
in  their  general  form  are  nearly  the  reyorse  of 
the  squirrels,  being  heavy,  with  short  legs,  a 
middle-sized  or  short  tail,  and  a  large  flat  head. 
They  pass  the  winter  in  a  state  of  torpor,  con- 
cealed in  deep  holes,  the  entrance  of  whidi 
they  close  with  a  heap  of  dried  grass.  They 
are  natives  of  Europe  and  North  America,  live 
in  societies,  and  are  easily  tamed. 

acaronltaa.  The  followers  of  Maro,  in- 
habitants of  the  mountains  libanus  and  Anti- 
libanus  in  Syria,  who  adopted  in  the  seventh 
century  the  opinions  of  the  Monothelites. 
They  continuea  to  form  a  separate  sect  until 
the  twdfth  century,  when  they  became  recon- 
ciled to  the  see  of  Rome.  The  Maronite 
writers,  however,  have  always  maintained  their 
freedom  from  the  errors  imputed  to  them,  and 
declare  themselves  to  have  been  uniformly 
attached  to  the  doctrines  of  the  Catholic  church. 
[MoMOTHELrrss.] 

Maroons  (supposed  to  be  derived  from  a 
word  used  in  Spanish  America,  signifying  hog- 
hunters).  A  name  given  in  Jamaica  to  nm- 
away  negroes.  When  Jamaica  was  conquered 
from  the  Spaniards^  a  number  of  negroes, 
abandoned  by  their  former  masters,  occupied 
some  of  the  mountainous  parts  of  the  island, 
and  caused  gMat  trouble  to  the  colonists. 
About  1730  they  became  extremely  formidable, 
but  after  a  war  of  eight  years  they  at  length 
submitted  to  a  capitulation,  by  which  they  were 
allowed  to  retain  their  free  settlements  m  the 
heart  of  the  island.  In  1795  a  portion  of 
them  again  rose  in  arms,  but  were  speedily 
put  down,  and  transported  to  a  new  settle- 
ment in  Nova  Scotia.  (DalWs  History  of  the 
Maroons,) 

BlarquOff  &otter  otm  A  commission 
granted  in  time  of  war  to  a  private  person 
commanding  a  vessel  to  cruise  at  sea  and  make 
prize  of  the  enemy's  ships  and  merchandise ; 
the  ship  so  commissioned  is  sometimes  called 
by  tile  same  name.  [Refbisals.]  The  word 
is  derived  from  mark  (Ger.  frontier),  as  being 
a  light  of  capturing  property  beyond  the  limits 
or  frontiers  of  another  prince. 

•Barqaoaa.  A  title  of  dignity  in  Eng- 
land, France,  and  Italy,  next  in  rank  to 
that  of  duke.    [Mabchbs.]    It  is  of  German 
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origin ;  those  militaxpr  chieftains  in  the  Teutonic 
kingdoms  and  empires  which  arose  on  the  fall 
of  the  Western  empire,  who  were  intrusted 
with  the  defence  of  districts  on  the  frontiers, 
having  been  styled  viark-grafen^  vtargravea, 
counts  of  the  marches  or  frontiers  (in  Latin, 
marchiones).  Many  of  these  officers  were 
appointed  by  Charlemagne,  although  he  was 
Dot,  probably,  the  first  creator  of  the  office. 
According  to  the  ordinal^  course  of  the  deve- 
lopement  of  feudal  institutions,  these  chiefs, 
from  military  governors  appointed  for  life, 
became  territorial  potentates,  holding  their 
lands  by  hereditary  right;  and,  on  the  decay 
of  that  system,  this  honour,  like  others,  became 
merely  titular.  In  England,  the  first  marquess 
was  Kobert  de  Vere,  earl  of  Oxford,  created 
by  Richard  II.,  in  1387,  marquess  of  Dublin 
for  life.  The  next  creation  was  of  John  de 
Beaufort,  carl  of  Somerset,  raised  to  the  rank 
of  marquess  in  1397,  which  dignity  he  after- 
wards refused  to  bear,  as  a  strange  and  novel 
one.  (Nicolas,  Introduction  to  the  Peerage^ 
Ixxvi.)  After  that  period  the  title  fell  into 
disuse  until  the  reign  of  Edward  VI. 

Marquetry  (Fr.  marqueterie).  In  Archi- 
tecture, inlaid  work  consisting  of  different 
pieces  of  many-coloured  woods  glued  on  to  a 
ground  usually  of  oak  or  fir,  well  dried  and 
seasoned,  which,  to  prevent  casting  or  warping, 
is  composed  of  several  thicknesses.  The  early 
Italian  builders  used  marquetry  in  cabinet 
work ;  and  John  of  Vienna,  and  others  of  his 
period,  by  its  means  represented  figures  and 
landscapes ;  but  in  the  present  day  it  is  chiefly 
confined  to  the  ornamentation  of  floors,  in 
which  the  various  pieces  of  wood  are  usually 
disposed  in  regular  geometrical  figures,  and  are 
rarely  of  more  than  three  or  four  species. 

BKaxrlairet  ]Law  of|  In  Snirland.  Previous 
to  the  passing  of  the  first  Marriage  Act  in  1754, 
the  law  of  England  was  governed  by  the  canon 
law;  and,  consequently,  an  agreement  to  marry, 
followed  by  consummation,  formed,  as  it  now 
forms  in  Scotland,  a  sufficient  union.  That 
statute  first  rendered  necessary  the  preliminaries 
of  the  publication  of  banns,  or  the  obtaining  a 
license.  It  was  amended  by  4  Geo.  IV.  c.  17. 
But  that  Act  imposed  so  many  additional  re- 
strictions on  parties  wishing  to  become  hus- 
band and  wife,  that  it  was  found  necessary  to 
repeal  it  in  all  haste,  and  another  statute  was 
passed  (4  Geo.  IV.  c.  76),  by  which  English 
marriages  were  next  regulated. 

By  this  Act  the  banns  of  marriage  are  to  be 
published  three  Sundays  in  a  parish  church,  or 
public  chapel  of  the  Establishment,  in  the  parish 
wherein  both,  or  the  parish  wherein  each,  of 
the  parties  dwell.  A  license  is  a  dispensation 
by  virtue  of  which  marriage  may  be  solemnised 
without  the  publication  of  banns.  It  is  granted 
by  8urrogat€8t  or  persons  having  authority  from 
the  bishop.  No  license  can  now  be  obtained, 
unless  upon  affidavit  that  the  parish  or  district 
in  which  the  marriage  is  to  be  solemnised  has 
lM!en  the  usual  place  of  residence  of  one  of 
ike  parties  fur  fifteen  days  immediately  pre- 
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coding  the  granting  of  the  license.  The 
affidavit  must  also  declare  that  there  is  no 
impediment  of  kindred  or  alliance,  nor  any 
other  lawful  cause  of  hindrance. 

By  the  Marriage  Act  6  &  7  Wm.  IV.  c  86 
(amended  by  several  subsequent  Acts)  a  super- 
intendent registrar  of  marriages  was  appointed, 
who  is  required  to  register  marriages,  and  em- 
powered to  give  licenses,  &c.,  either  himself  ox 
by  inferior  registrars.  PLoces  of  worship,  cer- 
tified according  to  law,  may  be  registered  for 
the  solemnisation  of  marriages,  or  wey  may  be 
celebrated  before  the  superintendent  registrar 
himself;  thus  entirely  removing  the  contract 
from  ecclesiastical  control.  But  2l  parties  mar, 
if  they  please,  still  marry  in  the  parish  churcn. 
A  complete  registration  of  marriages  is  pro* 
vided  by  the  same  Acts. 

A  special  license  dispenses  with  all  restric* 
tions  as  to  time  and  place  of  marriage.  By  • 
regulation  of  Archbishop  Seeker  it  is  not  to  be 
granted  except  to  persons  of  a  specified  rank ; 
but  in  practice  the  privilege  is  extended  as  a 
matter  of  favour. 

The  power  of  parents  and  guardians,  in 
restricting  the  marriage  of  minors  under  their 
tutelage,  it  now  confined  within  the  following 
limits.  The  publication  of  banns  is  void,  it 
the  parent  or  guardian  of  either  party  declare, 
or  cause  to  be  declared,  their  dissent  in  public 
at  the  time  of  the  proclamation.  In  case  of 
marriage  of  a  minor  by  license,  the  father  or 
guardian,  or  if  none,  the  mother  or  the  guardian 
appointed  by  the  Court  of  Chancery,  must  give 
consent,  and  such  consent  must  be  notified  in 
the  affidavit  on  application  for  the  license.  If 
consent  be  unreasonably  withheld,  the  only 
resource  of  lovers  against  the  flinty  hearts  of 
parents  or  guardians  is  by  petition  to  the  lord 
chancellor,  who  may,  if  he  please,  interpose  his 
judicial  authority  in  favour  of  their  union. 

Marriages  are  void  if  solemnised  in  a  wrong 
name.  They  are  also  void  where  there  is  a 
prior  existing  marriage,  and  in  case  of  lunacy 
or  incapacity,  or  of  relationship  within  the 
prohibited  degrees. 

Proof  of  a  marriage  is  by  the  evidence  of  & 
party  who  was  present  at  the  celebration ;  or 
by  production  of  the  parish  register,  and  show* 
ing  the  identity  of  the  parties. 

Marriage  is  voidable  by  legal  proceeding, 
where  such  marriase  has  been  contracted  under 
a  canonical  impediment,  such  as  bodily  inca- 
pacity of  either  of  the  parties.  Marriages 
solemnised  by  force  are  also  voidable,  and  such 
as  are  contracted  in  error  under  certain  cir- 
cumstances. A  voidable  marriage  is  good  to 
all  intents  until  rendered  Toid  by  a  sentence 
of  the  court. 

Other  matrimonial  causes  are — 1.  Jactitation 
of  marriage.  When  one  party  gives  out  or  re- 
ports that  he  or  she  is  legaUy  married  to  another, 
the  person  injured  may  obtain  a  decree  con- 
demning the  other  to  menee,  with  the  costs  of 
the  proceeding;  and  unless  the  defendant  proves 
marriage,  silence  is  enjoined,  which  is  the  only 
remedy  the  matrimonial  court  can  give. 
i  HH 
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,  .  The  EttMMtiefa  Govts  had  unta  1857  thu 
flt^gnisance'  p^  nuHrimonial  eausea.  Bat  in 
^t  tear,  bj  the  Aiit  20  St  21  Vi«t  c.  85,  their 
jviiBoiotioii  in .  this  respect  was  fUtlrely  abro- 
Igatedf  eicept  for  the  ptirpoee  of  granting 
nUmriage  licensee :  and  was  transferred  to  a 
%fw  Oourt  of  Iteopzd,  entitled  the  Cbort  for 
IKirorce  and  Hatrimonial  Causes.  At  the  same 
time  yerf  important  changes  in  the  law  itself 
M  |<egaras  these  proceedings,  were  effected. 
The  powers  of  this  oonft  now  extend  to— 

1.  Decrees  establishing  the  nullity  of  mar- 
.rii^^es  contracted  nnder  legal  impediment 

2.  In  suits  of  jactitation  of  mairiage:  that 
'is,  where  one  party  falsely  asserts  that  he  or 
the  is  mamed  to  the  other. 

t.  Sentences  of  judicial  separation:  which 
have  the  effect  of  what  under  the  former  law 
was  termed  a  divorce  a  mensd  et  thoro:  and 
may  be  obtained  by  either  party  on  the  ground 
of  adulteiy,  or  cruelty,  or  desertion  without 
cause  for  two  jears. 

4.  Dissolution  of  marriage :  which  may  be 
obtained  on  the  suit  of  the  htisband  for  the 
wife's  adultery,  and  on  the  suit  of  the  wife  for 
adidteiy  and  cruelty,  or  adultery  with  incest  or 
certain  other  aggravations.  Until  1857  divorce 
k  vinculo  had  been  legally  unknown  in  England, 
as  it  is  in  countries  governed  by  the  maxims 
of  the  canon  law,  and  could  only  be  obtained 
through  the  medium  of  a  spedal  Act  of  Parlia- 
ment In  that  year,  by  the  Act  20  &  21  Vict 
e.  85,  it  was  for  the  first  time  rendered  gene- 
rally lawful.  At  the  same  time,  the  old  action 
for  damages  for  criminal  oonvertation  was  abo- 
lished ;  but  the  husband  may  still  claim  damages 
firom  tiie  adulterer,  either  m  his  petition  for  di- 
vorce or  separation,  or  by  a  distinct  proceeding. 
'  5.  A  suit  for  restitution  of  coi\jum  riehts  is 
to  compel  mutual  cohabitation.  It  is  doubt- 
fol  whether  any  deed  of  separation,  or  anything 
short  of  a  sentence  bv  the  court,  can  bar  the 
complainant  of  his  or  her  right  to  promote  this 
suit ;  but  cruelty  or  adultery  may  be  pleaded 
in  reply,  as  constituting  lawful  grounds  for 
separation. 

6.  Alimony  is  that  legal  proportion  of  the 
husband's  estate  which,  by  the  decree  of  the 
ecclesiastical  court,  is  allotted  to  the  wife  for 
her  maintenance  during  the  pendency  of  a  suit 
between  them ;  or  aft^  a  sentence  of  divorce 
4  mensA  et  thoro  by  reason  of  the  cruelty  or 
adultery  of  the  husband,  the  permanent  al- 
lowance to  be  paid  to  the  wife  duriag  their 
separation.  The  quantum  of  alimonv  is  de- 
cided by  the  oourt  on  consideration  of  the  whole 
circumstances  of  the  case:  e.g.  a  third  or  a 
moiety  of  the  husband's  property. 

Marriage,  iU  B^ffect  on  Property, — The  con- 
uderation  of  the  legal  effect  produced  by 
mairiage  on  the  property  of  the  parties  .x>n- 
tracting  it  divides  itself  into— 


As  to  real  property.  If  the  wift  it 
seised  6t  lands  or  tenements  in  an  estate  of 
inheritance,  and  dies  baving  had  issue  bdrti 
living;  the  husband  is  entitl^  to  the  lands  or 
tenements  for  his  ]xk,  b«ng  tenant,  ai^  it  in 
termed,  by  the  curtesy  of  England ;  aiid  diis, 
whether  the  lands  be  held  by  a  legal  or  equitable 
title. 

Dower  is  now,  since  the  statute  8  &  4  Wm.  IV. 
c  105,  the  wife's  right  to  one ;  third  ^art;  for 
lifek  of  all  estates  of  inheritance  which  her 
husband  dies  solely  entitied  to  in  possession.  It 
formerly  attached  to  all  estates  of  inheritance 
of  which  he  was  at  any  time  possessed,  so  that 
he  could  not  defeat  her  title  by  alienation,  but 
to  legal  estates  only.  Since  the  1st  January, 
1834,  the  period  at  which  the  above-mentioned 
Act  came  into  operation,  equitable  estates  are 
also  subject  to  it.  It  has  long  been  customarjr 
to  bar  this  right  to  dower  by  various  compli- 
cated processes,  which  the  law  has  permitted 
to  defeat  the  wife's  daim ;  and  especially  by 
settlements  before  marriage,  giving  a  jointure 
or  provision  in  lieu  of  dower.  It  may  now  be 
barred  by  the  husband's  alienation  in  his  life- 
time ;  or  by  his  will ;  or  by  a  declaration  in  the 
deed  of  conveyance  of  the  land  to  the  husband. 
Anciently  Kjem/e  covert  could  only  alienate  real 
property  by  the  public  solemnity  of  a  fine;  but 
now  she  may  do  this  by  a  deed  executed  after 
her  examination  by  commissioners,  to  show 
that  no  control  is  exercised  by  the  husband. 

As  to  personalty:  all  the  personal  property 
to  which  a  woman  is  entitied  vests  in  her 
husband  by  marriage.  Her  ckattds  real,  that 
is,  leasehold  property  for  a  term  of  years, 
will  revert  to  her  if  she  survive  him ;  and 
although  the  husband  may  alienate  them  in 
his  lifetime,  he  cannot  dispose  of  them  by 
wiU.  But  should  he  sunrive  her,  they  are 
his  absolutely.  Her  chattels  personal — money 
and  goods — are  his  without  restriction,  to  eive 
or  bequeath  as  he  pleases  even  in  her  lifetime. 
Her  choses  in  action  (that  is,  property  of  which 
there  is  no  immediate  occupation,  as  debts  due 
to  her,  money  in  the  fhnds,  fee)  are  the  hus- 
band's property  eonditionaUy;  that  is,  if  he 
reduce  them  into  possession  by  exercising  his 
rights  over  them  durine  her  life.  If  not,  they 
survive  to  her  absolutely ;  and  should  she  die 
first,  he  only  takes  them  as  her  administrator, 
which  he  is  by  right  Any  property,  however, 
whether  real  or  personal,  may  be  given  to  a 
woman  for  her  separate  use,  which  will  ex- 
clude the  husband's  right,  and  she  may  l>e 
restrained  from  alienating  the  property  during 
coverture. 

If  the  husband  die  intestate,  the  wife  is  en- 
titled to  half  his  personal  property  if  there  be 
no  issue,  and  to  one-third  if  there  be  issue. 

The  Married  Women's  Property  Act  1870 
has  now  excluded  the  husband  of  any  woman 


The  law  of  husband  and  wife:  1.  As  it  re- 1 married  since  the  Act  from  claiming  property 

spects  projperty  aequirea  by  either  before  ^  to  which  she  succeeds  under  an  intestacy  or 

uter  mamage.  (not  exceeding  200/.)  under  any  deed  or  will, 

2.  As  its  dispositions  are  affected  by  sepa-  or  her  wages  or  earnings,  and  exempted  him 

or  divorce.  fmm  liability  for  her  debts  contracted  before 
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iDArrisge.  For  debts  eontxacted  by  the  wif« 
during  marriage  the  husband  is  not  liable 
tmless  they  hare  been  contracted  with  hi« 
consent,  express  or  implied. 

As  to  the  acts  of  husband  and  wife  before 
marriage.  Since  1837  (1  Vict  c.  26),  *  Evexy 
will  made  by  a  man  or  woman  is  retoked  by 
his  or  her  subsequent  marriage/  except  in 
certain  peculiar  cases  where  made  under  a 
power  of  appointment. 

Marriage  settlements  are  contrivances  to 
modify  the  effects  which  would  be  produced  by 
the  mere  act  of  law  on  the  rights  of  the  respec- 
tiTe  parties ;  and  also  to  insure  a  provision  for 
iasoe.  It  is  usual  to  vest  the  property  of  both 
parties  in  trustees  ;  generally  for  the  benefit  of 
the  husband  during  their  joint  lives,  then  for 
the  benefit  of  the  survivor,  after  his  or  her  death 
ftnr  the  benefit  of  the  children,  in  such  propor- 
tions as  the  nature  of  the  properhr  or  circum- 
stances of  the  family  may  dictate.  But  it  is  usual 
to  give  authority  to  the  parents  by  means  of  a 
power  to  vary  the  children's  relative  proportions. 
A  jointure,  although,  in  the  strict  sense  of  the 
w<nd,  a  joint  estate  to  husband  and  wife,  is 
in  practice  usually  a  rent  change  to  the  wife, 
secured  on  land,  to  take  efifect  immediately  on 
the  husband's  death,  and  to  secure  a  competent 
provision  for  her  during  her  life  at  least ;  it  is 
usually  prorided  by  settlement,  and  bars  dower. 
Pin-money  is  an  annual  income  settled  before 
marriage  by  the  husband  on  the  intended  wife 
for  her  personal  expenses. 

But  in  other  cases,  and  especially  when  the 
casualties  of  a  trade  render  H  desirable  to 
secure  a  certain  protection,  it  is  veir  common 
to  give  the  first  life  interest  in  the  settled 
property,  or  part  of  it,  to  the  wife  for  her 
separate  and  inalienable  use,  free  Ax>m  the 
debts  or  control  of  the  husbajid.  Where  be- 
quests are  made  to  a  married  woman  fbr  her 
separate  use,  and  no  trustees  are  named  to  pro- 
tect them,  a  court  of  equity  will  consider  her 
husband  a  trustee  for  her.  She  may  sue  him, 
or  any  other  person,  in  those  courts,  in  respect 
cf  such  property.  Her  savings  out  of  it  are 
likewise  ners  in  separate  right 

A  married  woman  has  also  a  claim,  in  a  court 
of  equity,  to  a  provision  out  of  her  own  property 
in  several  cases,  especially  where  the  husband 
deserts  or  ill-treats  her,  or  where,  bein^  a  ward 
of  chancery,  she  is  clandestinely  married;  and 
recent  legislation  has  given  her  in  many  in- 
stances a  more  summary  remedy  in  such  cases. 
A  husband  is  not  held  liable  for  debts  contracted 
by  his  wife,  even  for  necessaries,  if  he  have 
turned  her  out  of  doors  for  adultery ;  or  if,  after 
beins;  turned  out«  she  commit  adultery;  or  if 
she  depart  from  him  without  his  consent ;  or  if 
she  elope  with  an  adulterer ;  or  if  the  husband 
and  wife  separate  by  mutual  agreement,  in  cases 
where  the  wife  has  separate  means,  or  is  pro- 
rided for  by  separate  maintenance.  As  to  the 
effect  of  divorce  or  separation  on  property:  the 
sentence  of  a  court  pronouncing  a  marriage 
void  ab  initio  destroys  the  husband's  rights 
over  the  property  of  the  wife.    And  dower  is 
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lost  if  the  wife  elopes  and  lives  in  adultay, 
or  is  attainted  of  treason  or  felony.  Under  the 
recent  Acts  of  Parliament  regulating  divorce^ 
the  court  has  laige  power,  boUi  in  cases  of  di- 
vorce A  vinculo  and  of  judicial  separation,  to 
make  such  orders  respecting  the  property  of 
the  parties,  even  thougn  in  settlement,  as  may 
be  thought  expedient  for  the  benefit  of  the 
children  and  of  the  parties  themselves.  On 
judicial  separation  obtained  by  a  wife  on  ac- 
count of  the  misconduct  of  the  husband,  she 
is  entitled  to  alim&ny  out  of  the  husband's 
property  [see  above]. 

Lastly,  as  to  criminal  law:  bigamv,  or  poly- 
gamy, is  a  felonious  offence^  punishable  by  penal 
servitude ;  and  is  now  (since  the  statute  9  Geo. 
IV.  c.  31)  equally  punishable,  although  the 
second  marriage  took  place  out  of  the  juris- 
diction, of  English  law. 

A  wife  committing  any  felony,  except  murder 
or  manslaughter,  in  company  with  her  husband, 
is  not  responsible  for  the  offence ;  but  she  is 
indictable  for  high  treason  so  committed. 

Absence  of  Husband  or  Wife  for  a  period  of 
seven  years  is  allowed  by  24  h  25  Vict  c.  100, 
s.  67,  as  an  exemption  from  the  penal  conse- 
quences of  bigamy. 

Maniagev  ]baw  oi;  Fov<elffa«  By  the  law 
of  Scotland,  marriages  merely  contracted  by 
declaration,  acknowledgement,  or  before  wit- 
nesses, are  held  valid.    By  that  of  France,  and 
all  countries  in  which  fVench  jurisprudence  is. 
established,  marriage  is  a  civQ  contract  only,, 
regulated  by  articles  144  and  following  of  the 
Code  Giril.    It  cannot  be  contracted  by  a  male- 
before  eighteen,  or  by  a  female  before  fifteen.  The- 
consent  of  the  father  and  mother  (if  dissentient^ 
the  father  overruling)  is  required  until  twenty- 
five  and  twenty-one  respectively;    and  until; 
thirty  and  twenty-five  this  consent  must  still 
be  applied  for,  although  marriage  celebrated 
without  it  is  not  void.    Marriages  within  pro- 
hibited degrees  are  absolutely  null.    But  ma^ 
riages  in  other  respects  oontraiy  to  the  law  are- 
annullable  on  application  of  the  proper  parties.. 

Dissolution  of  marriage  can  only  arise  by- 
death,  natural  or  civil,  that  is  by  way  of  leg^ 
punishment  Divorce  is  altogether  illegal^ 
having  been  introduced  into  the  law  only  in. 
1792,  and  ejcpunged  fit>m  it  in  1816. 

In  the  United  States  of  America,  marriage  i» 
likewise  a  ciril  contract  only,  but  it  is  regulated 
by  the  laws  of  each  state  re^wctively. 

The  question  of  the  validihr  in  one  country  of 
marriages  good  according  to  the  laws  of  another, 
is  one  of  the  roost  complicated,  it  may  be  added, 
one  of  the  most  unsettled,  which  remains  in 
international  jurisprudence.  If  married  citizens 
of  one  country  transfer  their  domicile  to  an- 
other, their  marriages  are,  of  course,  valid  in  the 
country  of  their  adoption,  whether  in  acoord* 
ance  or  not  with  the  law  thereof.  But  when  the 
citizens  of  one  countipr  many  in  another  countij, 
questions  of  great  difficulty,  and  which,  as  has 
been  said,  no  general  agreement  of  jurispnidenes 
has  settled,  are  apt  to  arise ;  and  these  ai«  still 
ftirther  complicated  when  the  parties  oonttmctiBf; 
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marriage  are  of  different  nationalitiea.  Ab  a 
general  rule,  marriuge,  like  othnr  contracts,  is 
to  be  judged  of  by  the  lex  loci.  Consequently 
two  English  subjects  marrying  in  France, 
according  to  the  formalities  of  French  law, 
contract  a  marriage  valid  in  England.  On  this 
principle,  the  so-called  Gretna  Green  marriagrt 
by  English  persons  in  Scotland  were  valid  until 
check^  by  Act  of  Parliament  in  1866.  But, 
in  the  language  of  Mr.  Story,  'the  most 
prominent,  if  not  the  only  known,  exceptions 
to  this  rule  are  those  inTolving  polygamy  and 
incest ;  those  positively  prohibited  by  the  public 
law  of  a  coimtry  from  motives  of  policy  ;  and 
those  celebrated  in  foreign  countries  by  subjects 
entitling  themselves  under  special  circumstances 
to  the  benefit  of  the  law  of  their  own  country.' 
{On  the  Conflict  of  Laws,  ch.  v.")  On  this 
principle  it  has  been  recently  decided,  though 
not  without  considerable  question,  that  a  mar- 
riage by  an  Englishman  with  bis  deceased 
wife's  sister,  contracted  in  Germany,  where  such 
marriage  is  lawful,  is  invalid  here.  French 
jurisprudence,  it  may  be  added,  appears  to  be 
more  jealous  of  the  maintenance  of  its  own 
special  marriase  law  in  the  case  of  marriages 
contracted  by  Frenchmen  in  foreign  countries, 
than  is  our  own. 

UKarrow*  Veyotable.  A  variety  of  Cu- 
eurbita  ov(fera,  cultivated  for  the  sake  of  its 
fruits,  which  in  the  young  state  form  a  delicate 
esculent 

Maimbinin.  The  genus  of  Labiate  plants 
which  includes  the  Horehound,  an  erect  branch- 
ing greyish-looking  herb,  with  roundish  wrinkled 
leaves,  and  whitish  flowers  crowded  iu  the 
axils.  It  is  found  wild  in  this  country,  as  well 
as  throughout  Northern  Asia  and  Europe,  and 
has  bitter  tonic  properties.  It  is  a  favourite ' 
domestic  remedy  in  chest  complaints. 

BKam  (Lat).  In  the  Solar  System,  one  of 
the  old  planets,  and  the  fourth  in  the  order  of 
distance  from  the  sun.  The  mean  distance  of 
Mars  fnjm  the  sun  is  1*6236923,  the  mean 
distance  of  the  earth  from  the  sun  being  1 : 
it  is,  consequently,  about  130,312,000  miles 
distant  from  the  sun.  Mars  performs  his  mean 
sidereal  revolution  in  686*970  mean  solar  days, 
and  his  sjmodical  revolution  (that  is,  his  re- 
turn to  the  same  position  in  respect  of  the 
earth  and  sun)  in  779*036  days.  His  orbit  at 
the  beginning  of  the  present  century  was  in- 
clined to  the  ecliptic  in  an  angle  of  1°  61'  6"; 
and  its  eccentricity  is  '093311.  His  apparent 
diameter  varies  from  3*6''  at  his  greatest,  to 
18*28''  at  his  least,  distance  from  the  earth. 
At  his  mean  distance  the  apparent  diameter  is 
6*20".  The  diameter  of  the  planet  (in  which 
the  eUipticity  is  extremely  small)  is  4,1 13  miles. 
Mars  has  a  rotation  about  his  axis  which  is 
(Mrformed  in  24  h.  37  m.  22*62  sec.,  according 
to  the  latest  researches.  The  inclination  of 
the  axis  to  the  ecliptic  is  28°  61' ;  the  longitude 
of  the  pole  of  the  planet  being  349®  T. 

In  consequence  of  the  position  of  Mars  in 
the  system,  and  his  eccentric  orbit,  he  is  some- 
iimea  90  near  to  us  that  it  is  possible  by  means 
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of  powerful  instruments  to  scrutinise  his  surface 
rather  closely ;  and  it  is  not  too  much  to  say 
that  at  the  present  time  materials  exist  for  the 
construction  of  a  map  of  the  equatorial  and 
southern  parts  of  the  planet,  which  shall  show 
the  position  and  outlines  of  the  continents  and 
seas  with  some  degree  of  accuracy.  As  thx» 
north  pole  of  the  planet  is  tipped  away  from  us 
when  most  &vourable  oppositions  occur,  so  much 
cannot  be  said  fur  the  northern  hemisphere. 

To  the  other  points  of  interest  furnished  by 
the  planet  must  1)e  added  that  of  resemblance 
to  our  earth.  That  it  has  land  and  wat«r, 
winter  snows,  summer  thaws,  and  wind-borne 
cloudsi  has  now  been  placed  beyond  all  doubt, 
and  it  has  been  shown  that  its  extreme  tem- 
peratures are  probably  not  far  different  from 
our  own.  The  water  shows  itself  in  the  telescope 
by  a  greenish  tint,  while  sometimes  the  land 
appears  red,  and  on  this  account  it  was  once 
supposed  that  something  like  a  red  sandstone 
formation  had  a  large  developement  in  our  sister 
planet ;  but  close  observation  in  1862  led  one 
of  the  observers  to  surmise  that  this  red  colour 
might  be  due  to  the  absorption  of  the  planet's 
atmosphere.  This  suggestion  has  since  been 
confirmed  by  means  of  spectrum  analysis.  The 
dazzling  brilliancy  of  the  polar  snows  (which 
are  not  always  concentric  to  the  pole  of  rota- 
tion) when  observed  near  the  limb  of  the 
planet  is  such  that  by  an  effect  of  irradiation 
they  appear  to  project  beyond  it.  The  rate  at 
which  the  snow  melts  is  sometimes  extremely 
rapid,  and  as  a  result  the  snow  cap  is  reduced 
at  a  period  equivalent  to  our  July  to  an  ex- 
tremely small  patch  lying  very  near  the  pole. 
Some  recently  published  drawings  of  the  planet 
by  Lord  Rosse  and  Mr.  J.Norman  Lockyer  will 
be  found  in  yolumes  of  the  Memoirs  of  the 
Royal  Astronomical  Society. 

Kara  or  XMCavora.  An  ancient  Latin 
god,  early  identified  with  the  Greek  Ar^,  but 
essentially  distinct  in  conception  from  the  idea 
of  that  god.  [Abbs.]  The  Sabine  and  Oscan  form 
of  the  word  was  Mamers,  and  Mars  itself  is 
contracted  from  Mavors  or  Mavers.  At  Rome 
he  was  honoured  as  the  progenitor  of  Romulus, 
the  founder  of  the  city,  of  which  he  was  held 
to  be  the  protector;  and  in  his  honour  the 
Latin  husbandmen  used  to  offer  up  a  sacrifice, 
called  suovetaurilia,  [Lustbatio.]  The  priests 
of  Mars  were  called  scdii^  and  to  their  care  was 
intrusted  the  sacred  shield  {ancile)  which  was 
■aid  to  have  fallen  from  heaven  during  the 
reign  of  Numa.     [Ancilb  ;  Saui  ;  Thob.] 

BKaraeillaise  Hymn.  The  origin  of  this 
song,  which  has  played  so  important  a  part  in 
the  revolutions  not  only  of  France  but  of  other 
continental  states,  was  long  involved  in  ob- 
scurity ;  but  there  seems  to  be  now  little  doubt 
that  both  the  words  and  music  were  the  pro- 
duction of  Rouget  de  Idlle,  a  French  ofiScer  of 
engineers,  who  was  quartered  at  Strasburg  in 
the  year  1792,  when  Marshal  Luckner  com- 
manded the  army,  at  that  time  entirely  com- 
posed of  young  conscripts.  According  to  a 
stoiy  which  seems  well   authenticate^  they 
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were  first  produced  in  society  by  the  author 
at  the  house  of  Baron  Dietrich,  in  that  city, 
in  April  of  that  year,  aa  the  Chant  du  Depart 
de  VArmU  du  Rhin.  It  is,  however,  necessary 
to  add,  that  a  claim  for  the  music  has  been 
advanced,  and  pretty  strongly  supported,  on 
the  part  of  the  Germans :  on  the  supposition 
that  it  is  borrowed  from  the  Credo  of  a  mass 
composed  by  Holzmann. 

The  song  is  said  to  have  been  styled  the 
Marseillaise  Hymn  from  a  body  of  troops,  on 
their  march  from  Marseilles,  liaving  entered 
Paris  playing  that  tune  at  a  time  when  it  was 
little  known  in  the  capital.  See  the  subject 
fully  discussed  for  the  last  time,  in  an  article 
contributed  by  M.  A  Rouget  de  I'lsle  to  the 
French  journal  r/«<fr»i^(fiairf  for  Sept.  20, 1864. 

Karsli  (Old  Eng.  mareis,  Fr.  marais, 
Lat.  mare,  a  sea  or  pcol).  The  name  given 
by  geographers  to  districts  maintained  in  a 
state  of  moisture  by  the  waters  of  a  river,  or 
of  springs  which  cannot  find  an  easy  vent; 
the  drainage  of  some  of  these  marshes,  such 
as  the  Ilarlem  Meer,  the  Whittlesea  Mere, 
&C.  constitute  the  greatest  triumphs  of  modem 
engineering. 

Marsh.  A  fiat  surface,  the  soil  of  which  is 
80  far  saturated  with  water  throughout  the 
year  as  to  be  unfit  fbr  culture  by  the  spade  or 
plough ;  but  not  so  much  as  to  prevent  it  from 
producing  coarse  grasses,  and  other  kinds  of 
herbage.  Marshes  are  generally  situated  in 
bottoms,  where  they  are  kept  moist  by  the 
water  whicli  descends  from  the  surrounding 
lands ;  or  along  the  banks  of  rivers  or  lakes, 
where  their  humidity  arises  from  their  being 
nearly  on  the  same  level  with  the  adjoining 
water.  Where  a  marsh  is  situated  so  as  to  be 
occasionally  overflowed  by  the  sea,  or  by  a 
river  up  which  the  tide  flows,  it  is  called  a 
salt  marsh ;  and  the  herbage  produced  by  such 
landa  is  found  highly  conducive  to  the  health 
of  animals  which  pasture  on  them  for  a  certain 
portion  of  the  year,  from  the  alterative  eflfect 
of  its  saline  properties. 

XMCarsli  OOA.  Fire-damp,  light  carbuntted 
hydrogen^  or  hydride  of  imthy).  This  gas  is 
evolved  in  large  quantities  from  the  seams  in 
coal-mines,  and  is  also  one  of  the  gaseous 
exhalations  from  marshes  and  stagnant  poob. 
It  is  always  present  in  coal-gas,  mixed  how- 
ever with  other  gases.  It  ciin  bo  prepared 
artificially  either  by  bringing  zinc  methyl  into 
contact  with  water,  or  by  heating  a  mixture  of 
2  parts  of  acetntc  of  sodium,  2  of  caustic  potash, 
and  3  of  powdcrel  quicklime.  It  is  inodorous 
and  tastelesK,  and  itn  fi'cbly  luminous  flame 
deprives  it  of  all  value  us  an  illuminating 
agent.  This  gas  is  a  compound  of  1  atom 
of  carbon  and  4  of  h^'drogen  (CHJ. 

Karali  MlasnMU  The  infectious  vapour 
which  rises  from  certain  marshes  and  marshy 
soils,  and  which  tends  to  produce  intermittent 
and  remittent  fevers. 

Manli*s  Apparatus.    An  apparatus  for 
the  detection  of  arsenic    When  a  jet  of  pure  ' 
l»dzogeii  gas  is  inflamed,  and  a  surface  of' 
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white  porcelain  held  in  the  flame,  there  is  no 
metallic  deposit ;  but  if  the  hydrogen  contains 
a  trace  of  arsenic,  a  steel-grey  deposit  of 
metallic  arsenic  is  observed  surrounded  by  a 
black  ring  of  the  suboxide.  This  test  was  first 
suggested  in  1836  by  Mr.  Marsh  of  Woolwich, 
who  at  the  same  time  described  a  convenient 
apparatus  for  the  purpose.  Antimony  may  bo 
similarly  detected.  The  requisite  precautions 
in  the  use  of  this  apparatus  are  fully  detailed 
by  Dr.  Taylor  in  his  Treatise  on  Poisons^  chap. 

XXUl. 

Marslial  (Low  Lat  marescalcus,  Ger. 
marscball,  from  Old  Ger.  mahre,  a  horse^  and 
schalk,  a  servant),  A  title  of  honour  in  many 
European  countries,  applied  to  various  dignities 
and  high  ofilces.  The  title  of  Marshal  of 
England  is  now  hereditary  in  the  family  of 
the  dukes  of  Norfolk.  William  Fitz-Osbom 
and  Roger  de  Montgomery  are  said  to  have 
been  marshals  to  William  the  Conqueror: 
their  successors  for  some  time  are  not  accu- 
rately  known;  but  the  office  was  held  in 
1138,  in  fee,  by  the  family  of  Clare,  and 
thence  descended  to  the  earls  of  Pembroke, 
and  thence  to  Roger  de  Bigod*  earl  of  Nor- 
folk, who  surrendered  it  to  Edward  I.  After 
being  granted  for  life,  and  during  pleasure, 
to  several  successive  marshals,  the  dignity, 
with  the  title  of  Earl  Marshal,  was  given 
to  Mowbray,  afterwards  duke  of  Norfolk;  in 
whose  family  the  dignity  subsisted  until  it 
reverted  to  the  crown  in  the  reign  of  Edwar*! 
IV.  Richard  III.  granted  it  to  his  favourite, 
Howard,  duke  of  Norfolk ;  after  whose  death 
and  attainder  it  passed  through  many  hands, 
but  was  by  Charles  I.  granted  for  life  to  his 
descendant,  Thomas  Howard,  earl  of  Arundel ; 
and  finally  his  grandson,  Henry  Howard,  eairl 
of  Norwich,  was  constituted  hereditary  earl 
marshal  of  England  in  1672,  with  remainder 
to  the  issue  male  of  the  earl  of  Arundel  afore- 
said ;  in  which  latter  line  it  now  subsists.  The 
earl  marshal  is  eighth  in  rank  among  the  great 
officers  of  state  in  England.  He  has  the  same 
jurisdiction  over  the  court  of  chivalry  which 
was  formerly  exercised  by  the  constable  and 
marshal  jointly. 

Mabsual.  In  Military  affiiirs,  an  officer  of 
very  high  rank  in  the  armies  of  great  powers. 
The  history  of  the  title  is  a  little  complicated. 
The  commander  of  the  French  forces  is  for 
the  first  time  s^led  marshal  of  France  under 
Piiilip  Augustus.  The  Estates  of  Blois  under 
Henry  III.  fixed  the  number  of  Marshals  of 
France  at  four.  Louis  XIV.  raised  it  at  one 
time  to  twenty.  Napoleon  styled  them  '  Mar- 
shals of  the  Empire.'  In  1839  the  number  of 
Marshals  of  France  was  fixed  at  six  in  time  of 
peace,  twelve  in  time  of  war. 

But  the  Jiild  marshal^  or  marichal  de  camp, 
at  one  time,  it  is  tlicught^  superior  in  rank  to 
the  marshal  of  Francefhee&me  early  in  French 
military  histoiy  his  subordinate.  Marichal  de 
camp  became  synonymous  with  aide-marichai^ 
an  inferior  functionary,  charged  with  commis- 
sariat and  encampment  duties,  and  is  now  the 
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tttU  of  an  officer  below  the  rank  of  lientenant- 
geuenu* 

In  Oerman^,  the  title  fidd  marihal  was 
borrowed  originaUyftom  ]^anee,  and  instead 
of  sinking  in  dignity,  has  gradnidly  rksen.  In 
the  Thirty  Yetatf  War  th«  commander  of  an 
army  was  styled  general,  the  Jield  manhal  an- 
swering to  the  querUmuuter'general  of  modem 
armies.  In  the  last  centniy  the  office  of  field 
marshal  attained  its  present  dignity,  next  to  that 
of  a  eommander-in-clrief,  and  has  been  adopted 
in  this  sense  from  German  usage  by  other  mili- 
tary nations,  onrselres  among  the  number. 

MRrslua  of  flM  MXog%  Rouseliold  or 
JBBlirlit  Mainhml.  An  officer  whose  business 
is  said  to  be  to  hear  and  determine  pleas  of  the 
crown,  and  suits  between  persons  of  the  king^s 
household  and  others  witnin  the  rerge.  llie 
marshal  of  the  Queen's  Bench  had  the  custody 
of  the  Queen's  Bench  prison.    [Marshalsiu.] 

MaralialUnga  In  Heraldxy,  the  arrange- 
ment and  distribution  of  coats  in  a  shield  so 
as  to  denote  the  sereral  matches  and  alliances 
of  the  family.     [Blaxokst.] 

BKarsbalaea.  InLaw,  the  court  or  seat  of  a 
marshal.  The  King's  Bench  prison,  in  Southwark, 
was  so  called  because  the  marshal  of  the  king's 
house  was  wont  to  sit  there,  or  to  keep  his 
prison.  The  Marshalsea,  or  Knight  Marshal's 
Court,  held  pleas  of  trespasses  committed  within 
twelve  miles  round  Whitehall  where  one,  and  of 
debts  &c.  where  both,  of  the  parties  belonged  to 
Che  royal  household.   It  was  abolished  in  1849. 

Manllea  (after  Count  L.  F.  Mar9i|{^, 
fbonder  of  the  Academy  of  Sciences,  Bologna). 
The  Marsileacea  form  a  natural  order  of 
pseudo-ferns,  consisting  of  a  few  aouatic  genera^ 
the  chief  of  which  is  Mar$iUa,  known  by  its 
<areeping  rhizome,  and  erect  long-stalked  leares 
haWng  two  pairs  of  leaflets  disposed  in  a  cross. 
The  spores  grow  on  receptacles  which  often 
spring  from  ue  rhizome.  The  Nardoo  of  the 
Australian  continent  is  M.  macropus. 

nf  arsupials  (Lat  marsupium,  Or.  fidptrv- 
wof ,  a  pottch).  An  order  of  Implacental  Mam- 
miferous  quadrupeds,  of  which  the  females  have 
«  portion  of  the  abdominal  integument  folded 
inwfurds,  forming  either  a  depression  containing 
the  mamma?,  or  a  pouch  serving  also  as  a  tem- 
porary abode  for  the  ^oung ;  and  the  males  have 
a  corresponding  portion  of  the  abdominal  inte- 
gument extended  outwards,  forming  a  scrotum  or 
pedunculate  bag  for  the  testes.  In  both  sexes, 
with  one  exception,  two  supplementarv  trochlear 
bones  are  develop<Ki  in  the  internal  pillars  of  the 
abdominal  rings,  and  are  articulated  to  the  an- 
terior part  of  the  brim  of  the  pelvis,  around  which 
bonee  plays  the  muscle  supporting  and  com- 
pressing tne  testes  in  the  male,  and  the  mam- 
mary glands  in  the  female :  the  trochlear  os- 
sicles, from  their  connection  by  means  of  these 
muscles  with  the  pouch,  are  called  marsupial. 
The  angle  of  the  lower  jaw  in  marsupials  is 
more  or  less  inverted. 

The  quadrupeds  associated  together  by  the 
common  external  and  osteological  characters 
above  defined  so  far  resemble  the  oviparous 
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animals  that  a  placenta  is  not  organised,  and 
the  chorion  of  the  foetus  contracts  no  adhesion 
with  the  parietes  of  the  .uterus.  The  lotus  is 
prematurely  bom  after  a  gestation  of  only 
thirty-eight  days,  in  the  great  kangaroo^  in 
which  it  does  not  exceed  an  inch  in  length. 
It  is  then  received  into  the  pouch,  and  adheres 
to  the  nipple  for  many  months  before  it  auits 
the  pouch.  The  generative  organs  themselves, 
both  male  and  female,  offer  several  striking 
peculiarities  common  to  all  the  Marsupials,  and 
by  which  they  differ  from  the  ordinary  Mam- 
inalia.  Cuvier  accordingly,  in  1816,  separated 
the  marsupial  from  the  other  unguicuUte  qua- 
drupeds, to  form  a  distinct  groups  which  he 
describes  as  forming  with  the  Monotremes  a 
small  collateral  chain ;  all  the  genera  of  which, 
while  they  are  connected  together  by  the  pecu- 
liarities of  the  generative  system,  at  the  same 
time  correspond  in  their  dentition  and  diet, 
some  to  the  Camivora,  others  to  the  Rodentia* 
and  a  third  tribe  to  the  Edentata.  M.  de 
Blainville,  in  the  Tables  of  the  Animal  King- 
dom which  he  published  in  the  same  year, 
1816,  constitutea  a  distinct  sub-class  of  Cuvier's 
'smaU  collateral  chain'  of  mammals,  and  gave 
to  the  subclass  the  name  of  JHdelpkia,  in  anti- 
thesis to  that  of  MonodelphfSf  by  which  he  dis- 
tinguished the  Placental  Mammalia. 

Many  acute  and  sound-thinking  naturalists 
refused  their  assent  to  these  views,  which,  as 
they  were  supported  by  a  knowledge  of  the  con- 
formity of  organisation  of  only  the  generative 
system  in  the  Marsupials,  were  unquestionably 
defective  in  the  evidence  essential  to  enforce 
conviction.  The  best  arguments  for  returning 
to  the  older  views  of  dassification,  and  for  dis- 
tributing the  marsupial  genera,  according  to 
the  affimties  indicatKl  by  their  dental  and  lo- 
comotive systems,  amons  the  different  orders 
of  the  Placental  Mammalia,  were  advanced  by 
Mr.  Bennett,  the  accomplished  author  of  7^ 
Gardens  and  Menagerie  of  the  Zoological 
Society  delineated  (vol.  i.  p.  266) ;  and  these 
have  been  repeated  with  approbation,  and 
adopted  by  later  clasdficators,  as  Mr.  Swainson. 

The  discovery  of  the  true  affinities  of  the 
Marsupialia  could  only  flow  from  an  insight 
into  their  whole  orgam'sation ;  and  the  question 
which  Mr.  Bennett  proposes,  with  reference  to 
the  genus  Phascolomys,  *  What  is  there  of  im- 
portance in  the  structure  of  the  wombat,  except 
this  solitary  character  of  the  marsupium,  to 
separate  it  from  the  Rodent  order  ? ' — a  ques- 
tion which  he  might,  in  1831,  have  asked  witii 
equal  Force  in  reference  to  any  other  marsupial 
genus — could  only  be  answereid  satisfactorily  by 
the  anatomist  who  had  submitted  the  Marsu- 
pialia in  question  to  a  thorough  dissection. 

Although  the  Marsupials  present  modifica- 
tions of  the  dental  system  corresponding  with 
the  camirorous,  omnivorous,  and  herbivorous 
types,  yet  they  agree  with  each  other,  and 
differ  from  the  analogous  Placental  Mammalia 
in  having  four  instead  of  three  true  molars, 
i.e.  four  molars  which  are  not  displaced  and 
succeeded  by  others,  in  the  vertical  directioiu 
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Hanapialf  nerer  hare  more  than  thrM  pre- 
molan.  In  the  locomotive  oreans  it  is  true  that 
ir«  Me  some  of  the  Marsupials  having  a  hinder 
thumb,  lil^e  the  Placental  Quadrumana ;  others 
are  digitimde,  vitli  falculate  daws,  like  the 
Placental  Fene ;  a  third,  as  the  wombat,  has 
the  feet  adapted  for  burrowing ;  a  fourth,  like 
the  Cheironectes,  is  aquatic,  and  has  webbed 
feet ;  jet  all  these  Marsupials  agree  with  each 
other  in  having  a  rotatory  movement  of  the 
hind  foot,  analogous  to  the  pronation  and  su- 
pination, which,  in  the  placental  quadrupeds, 
are  limited,  when  enjoyed  at  all,  to  the  fore 
feet ;  and  they  manifest,  moreover,  a  peculiar 
modification  of  the  muscles  of  the  hind  leg  and 
foot,  in  relation  to  these  rotatoiy  movements. 
In  those  Marsupials,  as  the  kangaroos,  potoroos, 
and  perameles,  in  which  the  offices  of  support 
and  locomotion  are  devolved  exclusively  or 
in  great  part  upon  the  hind  legs,  these  are 
strengthened  at  the  expense  of  the  loss  of  the 
rotatory  movements  of  the  feet ;  but  in  the 
enormous  developement  of  the  two  outer  toes, 
and  the  conversion  of  the  two  inner  ones  into 
nnguiculate  appendages,  useful  only  in  cleansing 
the  fur,  these  Marsupials  differ  from  all  Pla- 
eentals,  whilst  the  same  peculiar  condition  of 
the  toes  mav  be  traced  through  the  Pedimanous 
group  of  Marsupials.  Thus  the  locomotive 
organs,  notwithstanding  their  adaptation  to 
different  kinds  of  progression,  testify  to  the 
unity  of  the  marsupial  group  in  the  two  remark- 
able peculiarities  of  structure  above  cited. 

The  vascular  system  gives  evidence  to  the 
same  effect.  All  the  Marsupials  present  the 
fbUowing  peculiarities  in  the  structure  of  the 
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Thxee 'kinds  of  teeth;  caninra  long  in  both  Jaws;  ^\ Damntwida 
ifanple  stomach ;  no  intetttnum  eaeum,  i  ^^^"'^"^ 


neart ;  liz.  the  right  auricle  manifests  no  tmoB 
of  either /oMa  ovalis  or  annulus  ofw/if,  and  re^ 
ceives  the  two  venm  catw  stmeriores  by  two 
separate  inlets.  This  generalisation  is,  how«- 
ever,  less  urgent  in  the  present  question  than 
the  preceding,  because  the  modification -as  79- 
gaw  the  separate  entry  of  the  superior  wiuf 
eavtB  obtains  in  a  few  placental  species,  as  the 
elephant  and  certain  Kodents ;  but  as  the  first 
cited  cardiac  character  is  common  and  pecoliar 
to  the  Marsupial  Mammalia,  and  as  the  second, 
while  it  is  universal  in  the  Marsupials,  occurs 
onlpr  as  an  exceptional  condition  in  tne  placental 
series,  the  arguments  which  they  affora  to  the 
unity  of  the  marsupial  group  cannot  be  over- 
looked in  a  philosophical  consideration  of  the 
affinities  of  the  Mammalia. 

With  respect  to  the  nervous  system,  it  haa 
been  shown  that,  in  the  structure  of  the  brain, 
the  Marsupialia  as  well  as  the  Monotremata 
exhibit  a  close  correspondence  with  the  Ovipaira 
in  the  rudimental  state  of  the  corpus  cattoswm ; 
the  difference  which  the  most  closely  analogous 
placental  Sjpecies  offiar  in  this  respect  is  broadly 
marked.  (Owen  '  On  the  Brain  of  the  Marsupial 
Animals,'  PkU.  Trans,  1837,  p.  89,  pL  vi.^ 

These  coincidences  in  the  MarsupiaHa  of 
important  ozganic  modifications  of  the  dental, 
locomotive,  vascular,  cerebral,  and  reproductive 
systems,  eetablish  the  ftct  that  they  constitnte 
a  natural  group,  inferior  on  the  whole  in  or- 
ganisation to,the  Placental  Mammalia. 

The  following  is  a  tabular  view  oi  the  sub- 
ordinate divisions  of  the  Marsupialia  regarded 
as  an  order  of  the  Lyencephalous  or  Implaoen- 
tal  subclass  of  Manunalia : — - 

the  Marsupialia, 


Exttnct  traniltional  fbnns 


;;l 


fosdL 


£2(T0M0P&AGA. 

tans  kinds  of  teeth  in  both  jaws;  a  simple  aComaoh ; )  A^miatttHa, 
a  moderately  long  Meif<n«im«eaim.  | -amwwwvrw 

Ailteloria 


Socnuoria 


Barcopraoa. 


O«o«ra 


Thylaooleo 
Plagianlaz 
ICicroleatea 
'  Thylacinns. 
Dasyttrua. 
.Phasoogale. 
Phaaooiotheriiun  ) 
Amphitberimn  ?  {-FbadL 
.TrioonodoB.     .  j 


Mynueoobins. 

f  ChcHropQs. 
i  Perameles. 

Diddphys. 

Galethylaz  . 
Perathflriom 


Antarlor  incisors  large  and  long  in  both  jaws ;  canines  ) 
inconstant ;  stomach  simple,  or  with  a  special  gland ;  |'  PhaXangitUda 
a  very  long  tniejfmwm  ccecum.  ) 


Phalangista. 


.Petaoms. 


PosPHAGA.  PhasooiarcMm  ,     Phasoolarotns. 

Anterior  incimrs  large  and  long  in  both  jaws ;  canines )  .  Hfuaiurwmnna. 

present  in  the  upper  jaw  only,  or  wanting ;  a  oom-  \  Maeropodida    .  \  SiSonttt 

plez  stomach  ;  a  long  iiUet^nttm  ccmtm,  ^  ^  ^^    ^ 


fDiddphys. 
1 0hetroneotas. 

^PbosiL 

(Cnsons. 

•I  Pseadooheimik 

(Tapoa. 

(PetRorista. 
Belidia. 
Aorobata. 


BmZOPHAOA. 

Two  scalpriform  incisors  in  both  jaws;  no  canines;' 
stomach  with  a  special  gland  ;  eacwm  short,  wide,  \  Phtucolomifidai , 
with  a  Termiform  appendage. 
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(Phaaooiomys, 
Diprotodon  . 
Nototherinm. 


■1 
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MARTELLO  TOWERS 

With  the  exception  of  one  genue,  Didelpkj^s, 
which  is  American,  and  another  genus,  Cuscut^ 
which  is  Malayan,  all  the  known  existing  Mar- 
•npials  belong  to  Australia,  Tasmania,  and  New 
Guinea. 

MarteUo  Towers.  The  ntime  given  to 
the  circular  buildings  of  masonry  erected 
along  different  parts  of  the  British  coasts 
at  the  commencement  of  the  present  century, 
as  a  defence  against  the  meditated  invasion 
of  Napoleon.  The  name  is  usually  supposed 
to  be  derived  from  a  fort  in  Mortella 
(Myrtle)  Bay,  Corsica,  which,  aft«r  a  deter- 
mined resistance,  was  at  last  captured  by 
the  British  in  1794.  These  towers  are  proi 
vided  with  vaulted  roofs,  and  consist  of  two 
stories — the  lower  for  the  reception  of  stores ; 
the  upper,  which  is  sliell-proof,  for  the  case- 
ment of  troops ;  and  the  wall  of  the  building 
terminates  in  a  parapet,  extended  to  secure  the 
men  in  working  the  guns.  These  are  mounted 
on  traversing  platforms,  so  as  to  be  fired  in  any 
direction.  In  many  places  of  England  these 
towers  were  dismantled,  but  lately  several  of 
them  have  receiTed  a  new  and  more  powerful 
armament. 

Karten  (Lat  martes).  A  genus  of  di- 
gitigrade  carnivorous  Mammalia,  of  which  the 
common  and  pine  martens  (M.fuina  and  abU- 
turn)  and  the  sable  {M,  ztbeUina)  form  well- 
known  examples;  their  fur  is  an  important 
article  of  commerce  in  the  Russian  empire. 

Mtartial  Btbiops.  An  old  Pharmaceutical 
name  of  black  oxide  of  iron. 

Xartlal  Seffvliu.  Metallic  antimony, 
obtained  by  decomposing  sulphide  of  antimony 
by  means  of  iron. 

BCartin.    [Hirunoo.J 

MarttB*s  BlielU.  In  Artillery,  cast-iron 
spherical  sheUs,  lined  with  a  coating  of  loam 
and  cow-hair,  and  filled  with  molten  iron. 
Upon  the  shell  striking  a  vessel,  it  is  broken 
by  the  impact  of  the  molten  metal 

Martinet.  A  cant  phrase  for  a  severe 
military  disciplinarian ;  probably  derived  from 
A  certain  Colonel  Martinet,  who  served  in  the 
French  army  under  Louis  XIV.,  who  was  the 
inventor  of  a  peculiar  whip,  called  by  his  name, 
for  the  purpose  of  military  punishment. 

Mabtikkt.  The  name  of  one  of  the  engines 
of  war  of  the  middle  ages,  probably  very  similar 
to  the  trebuchet. 

Martinirale.  In  Naval  affairs,  a  rope 
leading  downwards  from  the  iib-boom  end,  to 
keep  the  jib-boom  down  against  the  force  of 
the  sail  and  stay. 

In  the  Manage,  the  term  martingale  is 
applied  to  a  thong  of  leather  fastened  at  the 
end  of  the  girths  under  the  belly  of  a  horse, 
and  at  the  other  end  to  the  musrol,  passing 
between  the  legs  to  keep  him  from  rearing. 

MCartlte.  A  variety  of  peroxide  of  iron, 
found  in  iron-black  octahedral  crystals  on  the 
Puy-de-D6me  in  Auvergne. 

Martlet.  In  Heraldry,  a  fanciful  bird, 
shaped  liked  a  martin  or  swallow,  but  depicted 
with  short  tufts  of  feathers  in  the  place  of  legs. 
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It  is  the  difference  or  distinction  of  a  fourth 
son. 


Small  ropes  attached  to  the 
leeches  of  sails  to  facilitate  furling. 

Martjr  (Gr.  /Adfnvs,  nd^vpoSf  wiinesa). 
When  the  members  of  the  Christian  church 
were  subjected  to  persecution  under  the  Roman 
emperors,  the  persons  accused  were  questioned 
as  to  their  belief ;  and,  in  undergoing  punish- 
ments and  death,  were  said  to  bear  witness 
{liap^vpia)  of  their  Master  before  the  \rorld. 
A  distinction  was  also  made  between  those 
who,  as  boldly  asserting  their  belief,  yet  not 
being  visited  with  extreme  puoishment,  were 
called  amfessars^  and  those  who  by  suffering 
death  were  said  to  obtain  the  crown  of  mar- 
tyrdom; and  thus  the  term  martyr^  in  its 
ordinary  signification,  denotes  a  person  who 
suffers  death  or  persecution  on  account  of  his 
belief. 

BCartyrolOffy  (  Gr.  fAdprvs,  and  TiSyos).  The 
name  given  to  that  department  of  ecclesiastical 
history  which  relates  to  the  acts  and  death  of 
martyrs.  It  also  signifies  a  calendar  or  registei 
kept  in  religious  houses,  wherein  were  inserted 
the  names  and  donations  of  their  benefactors, 
and  the  days  of  their  death.  As  specimens  oi 
this  species  of  works,  we  may  mention  the 
celebrated  Martyrology  of  Eusebius,  now  lost ; 
and  Fox's  Book  of  Martyrs^  the  record  of  the 
sufferings  of  the  English  reformers.  Many  oi 
the  accounts  in  the  early  martyrologies  ar« 
purely  fiibulous.  (Ruinart*s  Acta  Martyrum ; 
DATonu, Martyrologium  Homanum;  Middlcton's 
Free  Inquiry.)  Gallonius*  De  Sanctorum  Mar^ 
tyrum  Cruciatibus  is  a  book  which  has  had  great 
popularity  on  the  Continent. 

Mamts.    [Thor.] 

MaaoacnUu  A.  native  hydrous  sulphate 
of  ammonia,  found  in  the  fissures  of  the  lavas 
of  Etna,  Vesuvius,  and  the  Lipari  Isles.  Named 
after  its  discoverer,  Professor  Mascagni. 

Masole.  In  Heraldry,  a  bearing  in  the 
form  of  a  lozense  perforated ;  supposed  to  re- 
present the  meshes  of  a  net. 

Masked  Battery.  In  Artillery,  a  battery 
concealed  from  the  enemy's  view. 

BKasonrj  (Fr.  ma^onnerie).  The  science 
of  combining  and  joining  stones  for  the  forma- 
tion of  walls,  and  other  parts,  in  the  construc- 
tion of  buildings.  The  science  when  applied 
to  the  construction  of  domes,  groins,  and  circular 
arches,  is  difiicult  and  complicated,  depending 
upon  a  thorough  knowledge  of  descriptive  geo- 
metxy.  Hence  the  explanation  of  the  various 
methods  of  obtaining  the  requisite  lines  for  the 
artificer  would  require  an  amount  of  space  and 
a  number  of  diagrams  that  cannot  hero  be  de- 
voted to  the  subject ;  but  the  reader  who  may 
desire  to  become  acquainted  with  this  branch 
of  the  subject  is  referred  to  Rondelet,  Traiti 
TMon'que  tt  Pratique  de  FArt  de  Bdtir  (Paris 
1829  and  1830,  4to.).  Vitruvius  mentions 
several  kinds  of  masonry  among  the  ancients, 
which  were  distinguished  firom  each  other  by 
the  different  methods  of  arranging  the  stones. 
The  principal  are :  1.  The  rtticuiatum,  which 
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is  arrange<l  in  diagonal  courses,  like  the  meshes 
of  a  net :  whence  its  name.  2.  The  incertumf 
wherein  the  rising  courses  are  so  laid,  without 
any  certain  sizes  of  the  stones,  as  that  the 
vertical  joint  aboTc  always  falls  over  the 
middle  of  the  joint  below ;  the  appearance 
of  this  work  is  not  so  pleasing  as  that  of 
the  first,  but  the  work  itself  is  stronger.  3. 
The  isodomum,  in  which  all  the  courses  are 
of  equal  height^  as  its  name  imports.  4. 
The  pseudisodomumy  which  received  its  name 
from  the  courses  being  unequal  in  height,  o. 
The  empUctum,  in  which  the  fiices  of  the  work 
were  wrouglit,  and  the  centre  of  the  wall  filled 
up  with  rubble  work,  in  which  species  of  ma- 
sonry the  Greeks  employed  diatonic  or  bond 
stones,  running  in  one  piece  tlirough  the  thick- 
ness of  the  wall  to  tie  it  together.  The  first 
principles  to  be  attended  to  in  building  stone 
walls  are,  that  the  vertical  joints  in  any  course 
should  not  fall  over  the  vertical  joints  of  the 
course  immediately  below  it ;  and  that  where 
the  thickness  of  the  wall  consists  of  two  or  more 
pieces  of  stone,  bond  stones,  or  blocks  which 
run  through  the  whole  wall  transversally,  if 
possible  in  one  piece,  should  be  introduced  as 
frequently  as  possible  for  the  purpose  of  bind- 
ing the  whole  mass  togethf'r.  The  different 
species  of  masonry  now  in  use  may  be  reduced 
to  five:  1.  liond  masonryf  la picrre  de  taiUe^ 
wherein  the  stones  of  each  succeeding  course 
are  laid  so  that  the  joint  that  mounts  and  se- 
parates two  stones  always  falls  directly  over  the 
middle  of  the  stone  below.  2.  Coursed  masonry*, 
called  by  the  French  masons  moellon  smifle,  m 
which  the  rubble  masonry  is  inserted  in  joints 
whose  bond  is  carefully  broken,  and  which  has 
all  the  courses  of  the  same  height  3.  Hubble 
masonry,  known  by  the  French  masons  as  the 
ordinary  moellon  masonry,  which  consists  of 
rubble  masonry,  of  small  dimensions,  laid  with- 
out much  reference  to  bond.  4.  The  masonry 
known  on  the  Continent  by  the  name  of 
mofonntrie  de  libagr^  which  consists  in  the  em- 
ployment of  large  stones  also,  without  regard 
to  bond,  in  the  horizontal  direction  at  least. 
5.  The  masonry  of  brickvoork^  where  the  bodies 
and  projections  of  stone  enclose  square  panels 
or  spaces  formed  of  brick. 

JIfasora.  A  critical  work  among  the  Jews, 
containing  remarks  on  the  verses,  words,  letters, 
and  vowel-points  of  the  Hebrew  text  of  the 
Bible.  As  the  sacred  books  were  originally 
written  without  any  breaks  or  divisions  into 
chapters  or  verses  or  even  words,  the  Jews 
found  it  necessary  to  establish  a  canon  to  fix 
and  ascertain  the  reading  of  the  Hebrew  text. 
This  rule  or  canon  is  designated  Masora,  or 
tradition,  in  which  the  verses,  letters,  words, 
&e*  are  all  numbered;  and  by  tliis  means 
the  slightest  variations  can  be  detected.  The 
Jewish  rabbis  who  drew  up  tliis  work  are 
styled  Masorites.     [Bibucal  Histobt,  &c.] 

Masque  or  Mask  (a  word  of  doubtful 
origin).  A  species  of  drama,  which  originated 
from  the  custom  (in  processions  and  other 
solemn  occasions)  of  introducing  personages  in 
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masks  to  represent  imaginarj  characters.  Many 
of  these  characters,  even  in  the  religious  shows 
of  Italy,  icc.f  were  of  a  grotesque  description^ 
and  the  performance  was  often  intermixed  with 
dancing  and  buffoonery.  By  degrees,  in  Eng- 
land, something  of  a  dramatic  character  was 
added  to  these  exhibitions.  At  first,  as  in  the 
well-known  proeresses  of  Queen  Elizabeth, 
monologues  or  dialogues  in  verse  were  put 
into  the  mouths  of  the  masked  performers; 
and  in  the  reign  of  James  I.  they  had  ripened 
into  regular  drfunatic  performances :  sometimes, 
as  in  the  Tetupest  of  Shakspeare,  introduced 
by  way  of  interlude  in  regular  plays ;  at  other 
times  acted  as  separate  pieces,  with  much  ma- 
chinery and  decoration.  Ben  Jonson  was  the 
first,  and  indeed  almost  the  only,  classical 
English  writer  (with  the  exception  of  Milton, 
in  the  solitary  and  noble  specimen  of  Comua) 
who  devoted  much  labour  and  tuste  to  this 
department  of  the  drama.  His  masques  were 
represented  at  court :  the  queen  of  James  I., 
and  after  her  the  accomplished  Henrietta 
Maria,  did  not  disdain  to  take  part,  at  least 
as  silent  dramatis  personse,  in  some  of  these 
pageants.  The  taste  for  them  died  away  in 
the  reign  of  Charles  I. ;  and  after  the  inter- 
ruption given  to  the  progress  of  dramatic  art 
and  literature  by  the  civil  wars,  they  were  not 
again  brought  into  fashion. 

BSasquerade.  An  amusement  practised  in 
almost  every  civilised  country  of  modern  times, 
consisting  of  a  ball  and  other  festivities,  in 
which  only  those  who  are  masked  or  disguised 
can  participate.  This  species  of  amusement 
had  its  origin  in  Italy,  where,  according  to 
Hall's  Chronicle^  they  had  become  fashionable 
so  early  as  in  the  beginning  of  the  sixteenth 
century.  Of  its  introduction  into  England, 
Hall  thus  speaks :  '  On  the  date  of  the  Epiphaine, 
at  night  (a.d.  1612-13),  the  king  (Henry  VIII.) 
with  eleven  others  were  disguised  after  the 
manner  of  Italic,  called  a  maske,  a  thing  not 
seen  afore  in  England ;  they  were  apareled  in 
garmeLtes  long  and  brode,  wrought  all  with 
golde,  with  visers  and  cappes  of  golde;  and 
after  the  banket  doen,  these  maskers  came  in 
with  the  six  gentlemen  disguised  in  silk'  (in 
all  probability  the  dotnino  of  more  recent 
times),  '  barynge  staffe  torches,  and  desired  the 
ladies  to  daunce :  some  were  content ;  and 
some  that  knew  the  fashion  of  it  refused,  be- 
cause it  was  not  a  thing  commonly  seen.  And 
after  the!  diiunced  and  commoned  together,  as 
the  fashion  of  the  maskes  is,  thei  toke  their 
leave  and  departed,  and  so  did  the  queue  and 
all  the  ladies.'  The  invention  of  masquerades 
is  ascribed  to  Granacci,  who  died  in  1543. 

Mass  (Low  Lat.  missa).  The  name  by 
which  Boman  Catholics  designate  the  cele- 
bration of  the  Lord's  Supper  aner  the  forms  of 
the  Boman  church.  The  term  is  commonly  de- 
rived from  the  phrase,  '  Ite,  missa  est  concio ' 
(i.  e.  Go^  the  assembly  is  dissolved) ;  by  which  the 
priest,  in  the  primitive  ages,  signified  to  the  cate- 
chumens that  all  that  part  of  the  service  of  tlie 
church  was  concluded  which  it  wss  allowed  to  aU 
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belieren  indiPcrimiDstely  to  attencL  This  deri- 
Ttttion  has,  however,  been  questioned  bj  Mr. 
King,  in  his  work  on  The  Gnoatica  and  their  Be- 
maine.  The  oommnnion  of  the  eneharist  was  ex- 
tended only  to  the  higher  cUss,  the  fidelee,  who 
had  completed  the  period  of  initiation  and  in- 
stmction  ;  and  after  the  pronunciation  of  these 
words,  the  offering  of  the  body  and  blood  was 
made.  It  was  to  t&  offering  itself  that  the  term 
ftiieea  came  to  be  applied.  The  service  of  the 
mass,  as  it  is  still  retained  throughout  Catholic 
eountries,  was  the  work  of  Gregory  I.  in  the 
sixth  century.  It  consists  of  three  parts :  the  of- 
fertorium,  or  offering  of  the  elements  upon  the 
altar ;  the  consecration,  by  which  they  are  sup- 
posed to  undergo  the  transubstantiation  into 
the  real  body  and  blood  of  Christ ;  and  the 
sumption,  or  actual  participation  in  them  by 
the  communicants.  These  ceremonies  are  ac- 
companied by  the  recitation  of  various  prayers ; 
and  the  priests  go  through  numerous  evolu- 
tions, which  are  supposed  to  represent  the  cir- 
cumstances attending  the  Passion.  High  mass 
is  the  performance  of  this  service  acc($mpanied 
with  music. 

Mass.  In  the  Fine  Arts,  a  large  quantity  of 
matter  of  light  or  shade.  It  is  ffenerally  applied 
in  painting  to  light  and  shade  brought -upon 
objects  proper  for  their  reception,  and  grouped 
or  arranged  so  as  to  give  repose  and  pleasing 
variety  both  of  one  and  the  other  without 
being  scattered. 

Mass  (Lat  maasa,  Ger.  mnsse).  In  Mecha- 
nics, this  term  is  Bynonjmoxa  with  quantity  of 
matter.  At  the  same  distance  from  the  earth's 
centre,  mass  is  directly  proportional  to  weighty 
since  we  must  assume  that  the  force  of  gravity 
then  acts  equally  on  all  equal  particles  of  matter. 
At  different  distances  fit>m  the  earth's  centre, 
however,  weight  varies  whilst  mass  remains 
unaltered,  so  that  we  must  regard  xoeight  as  the 
product  of  masi  into  the  fierce  of  gravity.  The 
mass  of  a  homogeneous  body  is  proportional  to 
its  volume ;  and  the  mass  of  the  unit  of  volume 
being  termed  its  density,  we  may  define  mass 
as  the  product  of  volume  and  density. 

Maaaetar  (Gr.  fMnrHip,  a  chewer),  A  short 
thick  muscle  which  raises  the  lower  jaw,  and 
assists  in  moving  it  backwards  and  forwards  in 
the  act  of  chewing. 

Xasaloot.     Yellow  oxide  of  lead. 

BKaat  (Ger.;  Fr.  m&t).  A  long  piece  or 
system  of  pieces  of  timber,  placed  nearly  per- 
pendicularly to  the  keelson  of  a  vessel  to  sup- 
port the  yards  or  gaffs  on  which  the  sails  are 
extended.  When  a  mast  is  one  entire  piece, 
it  is  called  a  pole-mast ;  but  in  all  larse  vessels 
it  is  composed  of  several  lengths,  called  lower, 
topf  and  topgallant  masts — sometimes  a  fourth, 
called  a  royal  mast,  which,  however,  is  usually 
in  one  piece  with  the  top-gallant  mast. 

The  method  of  supporting  each  mast  on  the 
one  next  below  it  is  peculiar.  On  the  sides  of 
the  lower  mast,  some  feet  below  the  head,  are 
placed  cheeks :  on  these  are  fixed  horiaontally 
two  short  pieces  of  wood,  fore  and  aft,  called 
trestle  trees.    Across  these  at  right  angles  are 
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laid,  before  and  abaft  the  mast,  two  or  mofo 
longer  and  lighter  pieces,  called  cross  treest, 
which  give  the  name  to  the  entire  system.  On 
the  mMthead  itself  is  a  cap. 

The  topmast^  being  placed  up  and  down  the 
fore  side  of  the  lower  mast,  is  swayed  up  be- 
tween the  trestle  trees,  and  through  the  round 
or  foremost  hole  in  the  cap,  by  means  of  the 
lifts.  When  raised  so  high  that  the  heel  of  the 
topmast  is  just  above  the  surface  of  the  cross 
trees,  a  piece  of  iron,  called  the  mast-fid,  is  put 
through  a  hole  formed  in  the  heel  for  tlmt  pur- 
pose ;  and  on  this  fid,  of  which  the  ends  are 
supported  on  the  trestle  trees,  the  topmast  rests. 
When  fidded,  the  topmast  is  stayed,  and  the 
rigeing  or  shrouds  set  up  to  the  dead  eyes  in  the 
ends  of  the  cross  trees  or  top.  These  dead  eyes 
pull  from  the  lower  rigging  below,  and  thus  the 
cross  trees  of  the  top  serve  merely  to  extend 
the  rigging  of  the  topmast;  The  topgallant  is 
supported  m  the  same  manner  on  the  topmast, 
its  shrouds  passing  through  holes  in  the  ends 
of  the  topmast  cross  trees  down  to  the  top 
below,  mien  the  mast  is  to  be  taken  down,  it 
is  first  raised  to  relieve  the  fid ;  which  being 
drawn  out,  the  mast  is  lowered. 

The  masts  are  supported  by  a  strong  rope,  lead- 
ing forward,  called  the  stay ;  by  others,  leading 
aft  on  each  side  of  the  ship,  called,  in  genera^ 
backstays ;  and  by  others  abreast,  caMedshrouds, 

Laige  lower  masts  are  composed  of  several 
pieces,  about  a  foot  square,  with  rounded  sea- 
mental  lengths  on  the  outside,  and  the  whcJe 
encircled  at  intervals  by  hoops.  Hollow  masts 
of  iron  are  likewise  now  successfully  employed ; 
being  considered  not  less  strong  than  wood, 
and  much  lighter. 

The  main-mast  is  near  the  middle  of  the  ves- 
sel, if  there  be  three  masts,  otherwise  at  the 
after  part^  The  fore-mast  is  that  which  is 
nearest  the  fore  part,  and  the  mizen-mast  is 
abaft  the  mainmast. 

The  old  rule  for  the  length  of  the  main  lower 
mast  is  to  take  ^  the  sum  of  the  length  of  the 
lower  deck  and  extreme  breadth :  the  fore-mast 
is  {ths  of  the  main-mast,  the  mizen-mast  con- 
siderably smaller.  The  topmast  is  about  fths 
of  the  lower  mast.  These  rules,  as  well  as 
others  for  the  thicknesses,  &c.,  are  merely  for 
convenience,  based  on  no  mechanical  principle, 
and  are  by  no  means  strictly  followed. 

Maater  (Lat.  magister).  A  title  frequent 
among  the  Bomans:  as  magister  equitum 
(master  of  the  horse,  the  lieutenant  or  second 
in  command  to  a  dictator),  magister  bibendi, 
&c.  Magister  militum  (master  of  the  soldiers, 
or  of  muitaiy  affairs)  was  a  title  under  the 
later  Boman  emperors.  Grand  master,  in 
modem  times,  is  the  common  title  of  the  diief 
of  the  orders  of  knighthood,  and  of  some  fra- 
ternities, as  the  Freemasons.  The  eldest  sons 
of  some  noble  landed  proprietors  are  designated 
as  masters  in  Scotland ;  as  the  master  of  Gray, 
master  of  Douglas,  &c. 

Masteb.  In  the  Universities,  a  d^[ree  in 
arts;  the  most  ancient  of  all  the  academical 
titles.  In  the  university  of  Paris,  where  this,  as 
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^nSL  M  the  other  learned  dietinetions,  appean 
to  hare  originated,  it  was  originally  a  mere 
title,  belonging  to  thoUe  who  taught  in  the 
sdioola  (magifltri,  dodores).  Thus  ereijr  mas- 
ter was,  of  necessity,  a  leetorer.  In  process  of 
time  (and  probably  about  the  midole  of  the 
thii^eenth  centnij  the  title  became  a  deme, 
attainable  by  all  after  a  certain  amount  of  re- 
sidence ana  proficiency;  while  the  duty  of 
lecturing  was  confined  only  to  a  certain  number 
of  masters,  termed  regents.  About  the  same 
period  the  separation  of  the  decrees  of  master 
and  doctor  took  place.  In  the  English  univer- 
sities, the  degree  of  master  of  arts  follows  that 
of  bachelor,  and  is  the  highest  in  the  fiiculty  of 
arts,  which  is  subordinate  to  that  of  divinity. 
Elsewhere  the  faculty  of  arts  is  synonymous 
with  that  of  philosophy,  in  whidi  the  degree  of 
doctorate  is  conferred,  superior  to  that  of  master. 

Mastbr,  otherwise  called  CAPTAnc.  In  Com- 
mercial Navigation,  the  person  intrusted  with 
the  care  and  navigation  of  a  ship.  His  duties 
are  very  important.  In  some  countries  no  one 
can  be  appointed  to  this  office  who  has  not  been 
declared  fit  to  fill  it  by  a  legally  constituted 
board  ;  but  in  this  country  the  owners,  except 
in  the  case  of  large  vessels,  are  left  to  their  own 
discretion  as  to  the  skill  and  honesty  of  the 
master ;  and  although  he  is  bound  to  make  good 
any  damaee  that  may  happen  to  the  ship  and 
cargo  by  his  negligence  or  unskilftiln«^ss,  he 
cannot  be  punished  as  a  crinfinal  for  mere  in- 
competence. Under  the  Mercantile  Msirine 
Act,  however,  the  Board  of  Trade  grants  certi- 
ficates of  quidification  to  masters  of  vessels,  and 
possesses  tne  power  of  withdrawing  them  in  case 
of  a  want  of  iudll  being  evinced.  Larse  vessels 
may  only  be  commandMlby  certificated  masters, 
and  even  in  small  vessels  the  certificated  man 
naturally  has  the  preference. 

Mastxb.  In  the  Royal  Navy,  the  officer 
who  has  the  charge  of  the  navigation  of  the 
ship,  with  other  duties:  he  ranks  with,  but 
after,  a  lieutenant.  On  completing  certain  long 
service  the  master  becomes  staff-commander 
and  staff-captain,  ranking  similarly  with  com- 
mander and  detain.  The  dass  of  masters  is 
gradually  dying  out,  their  place  being  intended 
to  be  hereafter  taken  by  navigating  lieutenants, 
i.e.  lieutenants  who  have  passed  a  special  exa- 
mination in  the  art  of  navigation. 

M— ter  Attendant.  The  officer  next  in 
rank  to  the  superintendent  of  a  royal  dockyard, 
and  usually  a  commander  in  the  navy. 

Master  of  tbe  Oeremoiiies.  An  officer 
attached  to  all  European  courts,  whose  duty 
consists  in  regulating  all  matters  of  etiquette 
and  state  ceremony.  [Cbbkmoniss,  &c]  The 
name  is  also  applied  to  anyone  appointed  by 
general  consent  to  preside  over  the  arrange- 
ments of  a  public  ball. 

Blaster  <kianer.  A  warrant  officer, 
selected  from  the  non-commissioned  officers  of 
aitiUery,  whose  duty  is  to  take  charge  of 
guns,  ammunition  stores,  &e.  in  fortresses. 

HfiiT*^*  Of  tlie  Meree.  The  third  great 
officer  in  the  British  court    [Hovsihold.] 
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Master  ef  tbe  BeoselMMU  An  officer 
employed  under  the  treasurer  of  the  household 
to  siirvey  accounts. 

Blaster  ef  tbe  Belies.  An  officer  of  the 
royal  household,  in  t&e  lord  chamberlain's 
department. 

BbMter  ef  the  Bells.    [Chancbbt.] 

Blaster  Slaiers.  A  class  of  poets  is 
GFermany  during  the  fifteenth  and  part  oi  the 
sixteentn  century.  They  were  confined  to  a 
few  imperial  towns,  and  their  chief  seat  was 
the  city  of  Nuremberg.  They  were  generally 
of  bui^her  extraction ;  and  formed  regular 
corporations,  into  which  proficients  were  ad* 
mitted  by  the  ordinary  course  of  apprentice* 
ship.  Their  poetry  (generally  confined  to  de- 
votional or  scriptural  pieces,  legendary  tales, 
with  some  admixture  of  satire  and  of  amatorf 
lyrics)  was  suljected  to  a  peculiar  and  pedantie 
code  of  laws ;  and  a  boaid  of  judges  (styled 
merker)  assembled  to  hear  the  poems  recited, 
and  mark  the  faults  which  might  be  committed 
in  either  particular:  he  who  had  the  fewest 
faults  received  the  prize.  Hans  Sachs,  the 
famous  cobbler  of  Nuremberg,  was  a  member 
of  these  societies ;  although  his  genius  was  of 
too  independent  a  character  to  submit  to  the 
trammels  of  their  poetical  regulations. 

Blasters.  In  the  Superior  Courts  of  Law 
and  Equity  in  England,  subordinate  officers  of 
those  courts,  whose  duties  chiefly  relate  to  the 
taxation  of  costs  and  decision  of  minor  ques- 
tions between  suitors.  The  masters  in  ardi^ 
nary^  commonly  called  masters  in  chancery, 
whose  functions  were  of  a  more  important 
character,  were  abolished  in  18d3  (16  d?  16 
Vict.  c.  80). 

Blasters  In  Oliaaeerj.    [Mastbbs.1 

Master^at-Arms.  A  pett^  officer  i>f  tbe 
navy,  who  is  the  head  of  the  pohce  of  the  ship: 
his  assistants  are  called  ship's  corporals. 

Masterwort.    Imperatoria  Ostruthium,-' 

Btestle.  A  resin  which  exudes  from  the 
Pistaeia  Lentisdus.  Its  chief  use  is  in  VBr>> 
ni^es.  It  is  often  erroneously  called  gwk' 
mastic 

Mastieatertes.  Medicines  which  tend  to 
increase  the  fiow  of  saliva.     rSiAZ.ooociuas.] 

Blastleitt.  That  part  of  mastic  which  is 
insoluble  in  alcohol ;  it  has  some  of  the  cha- 
racters of  caoutchouc.  The  part  of  mastic 
soluble  in  alcohol  has  been  termed  MasHdo 
acid, 

Blastitls  (Gr.  iuurr6t,  the  breast).  Inflam- 
mation of  the  breast  in  women ;  it  commonly 
terminates  in  suppuration. 

Blastedon  (Or,  ftoffrSs,  and  i^vs,  tooth), 
A  genus  of  extinct  fossil  quadrupeds  allied  to 
the  elephant ;  so  called  from  the  conical  pro- 
jections upon  the  surfaces  of  the  molar  teeth. 
It  is  divided  by  Dr.  Falconer  into  the  sections 
Trilophodon  and  Tetralophodon. 

Blastold  Vreoesses  (Gr.  tuurrotMis),  Cer- 
tain nippte-Hke  protuberances  of  the  bones. 

Blastotlieea  (Gr.  iMorSs,  and  ^^my,  a  ns- 
ceptade),  A  name  sometimes  applied  to  the 
abdominal  pouch  of  the  marsupial  animals. 


Ltador    (Span,    a  sfaj/er).    The    name 

Slyen  to  the  man  whose  office  it  is  to  give  the 
eathblow  to  the  bulls  wonnded  in  the  Spanish 
bullfights. 

Matob  (a  word  of  doubtful  origin).  In 
Gunnery,  a  material  employed  in  firing  mines, 
Ac.  Before  the  invention  of  locks,  small  arms 
were  fired  bv  means  of  mat<:h.  Slow  match 
consists  merely  of  hempen  rope  loosely  twit>fed 
and  dipped  in  a  solution  of  saltpetre  and  lime- 
water.  It  burns  at  the  rate  of  one  yard  in 
three  hours.  Quick  match  is  merely  cotton 
coated  with  a  composition  of  mealed  powder, 
gum,  and  water.  When  not  confined,  it  bums 
at  the  rate  of  one  yard  in  thirteen  seconds. 

[LUCIFEB.] 

Matoli  Boardlnff.  This  term  is  applied 
to  wall  linings  executed  in  boardins  beaded 
on  the  e<1ge,  and  with  a  groove  in  cue  plank 
that  carries  the  bead  and  a  tongrue  on  the 
edge  of  that  which  follows  it  Sometimes  this 
style  of  work  is  called  matched  and  beaded 
'  boarding ;  sometimes  the  beading  on  the  edge 
is  dispensed  with,  and  the  boarding  presents 
joints  that  are  simply  mortise-joints. 

Matoblock.  A  hand  firearm,  the  charge 
of  pDwder  in  which  is  lighted  by  means  of 
Match. 

Mate  ^Dutch  maet,  Old  High  Ger.  gamazi). 
In  a  Mercnant  Ship,  the  deputy  of  the  master, 
taking  in  his  absence  the  command.  There 
are  sometimes  only  one,  and  sometimes  two, 
three,  or  four  mates  in  a  merchantman,  ac- 
cording to  her  size,  denominated  firsts  second, 
third,  &c.  mates.  The  law,  however,  recog- 
nifles  only  two  descriptions  of  persons  in  a 
merchantman — the  master  and  mariners,  the 
mates  being  included  in  the  latter,  and  the 
captain  being  responsible  for  their  proceedings. 

in  the  Boyal  Navy,  the  term  mate  is  now 
limited  to  the  assistants  of  certain  warrant 
officers,  as  boatswain's  mate,  gunner's  mate, 
&C.  Formerly  it  was  the  distinctive  title  of 
the  next  grade  to  lieutenant,  now  called  sub- 
lieutenant There  were  also  the  master's  mate, 
now  second  master ;  and  surgeon's  mate,  now 
assistant-surgeon. 

Maid*  The  South  American  name  of  the 
Sex  paraauayentis,  a  species  distinguishable  by 
its  smootn  ovate-lanceolate,  unequally-serrated 
leaves,  bv  much-branched  racemes  of  flowers, 
the  subdivisions  of  which  are  somewhat  um- 
bellate, and  by  the  slightly  hairy  calyx  of  its 
flowers.  The  Mat^  is  of  the  same  importance 
in  the  domestic  economy  of  South  America  as 
the  Chinee  tea  is  in  that  of  this  country,  and 
it  is  calculated  that  its  consumption  in  that 
continent  amounts  to  about  8,000,000  lbs.  au- 
nuidly.  It  has  been  in  use  for  about  a  cen- 
tury and  a  half,  the  practice  having  been 
adopted  from  the  aboriginal  people.  The  leaves 
are  prepared  by  drying  and  roasting — not  in 
the  manner  of  Chinese  teas ;  but  large  branches 
are  cut  off  the  plants  and  placed  on  hurdles 
oyer  a  wood  fire  until  sufficiently  roasted ;  the 
branches  are  then  placed  on  a  hard  floor  and 
beaten  with  sticks ;  the  dried  leaves  are  thus 
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knocked  off  and  reduced  to  a  powder,  which  is 
collected,  and  made  into  packages,  ready  for 
use.  There  are  three  sorts  known  in  tlie  South 
American  markets — the  Gaa-Cuys,  which  con- 
sists of  the  half-expanded  leaf-buds ;  the  Caa- 
Miri,  the  leaf  torn  from  its  midrib  and  veins, 
without  roasting;  and  the  Gaa-Guaza  or  Yerva 
de  Palos  of  the  Spaniards,  the  whole  leaf  with 
the  petiole.s  and  small  branches  roasted. 

Mati  is  prepared  for  drinking  by  putting 
a  small  quantity,  about  a  teaspoonful,  into  a 
gourd  or  cup,  with  sugar ;  the  drinking  tube  is 
then  inserted,  and  boiling  water  poun^  on ; 
when  sufficiently  cool,  the  infusion  is  sucked 
up  through  the  tube.  It  has  an  .agreeable 
slightly  aromatic  odour,  is  rather  bitter  and 
restorative,  and  very  refreshing.  It  acts  as  a 
slight  aperient  and  diuretic,  and  if  too  largely 
indulged  in,  debilitates  the  nervoas  system. 
It  contains  the  active  principle — theine — of 
tea  and  coffee. 

Materia  Hermaplirodlta.  A  term  ap 
plied  by  Boerhaave  to  a  peculiar  substance 
soluble  both  in  alcohol  and  water,  aud  contaiued 
in  vegetable  extracts.  Scheele  called  it  Ma- 
ttria  saponacca.  It  is  the  extractive  or  huntine 
of  later  chemists. 

Materia  Medlca  (Lat).  This  term  em- 
braces the  various  substances,  natural  and  arti- 
ficial, which  are  used  in  the  euro  of  disease, 
and  which  are  usually  called  iTiedicines.  They 
are  frequently  axtanged  into  classes  dependent 
upon  their  virtues  or  effects,  or  upon  their 
constituent  parts ;  but  perhaps  the  most  con- 
venient arrangement  is  the  alphabetical. 

Material,  Raw  or  Rude.  In  Political 
Economy,  a  t<»rm  used  to  imply  such  products 
of  human  labour  as  require  further  manipula- 
tion in  order  to  make  them  available  for  use 
or  consumption.  In  the  progress  of  a  nation 
towards  opulence  larger  quantities  of  raw 
material  are  imported,  m  order  that  they  may 
receive  the  finish  of  manufacture.  Thus,  this 
country  purchases  silk  from  Italy  and  China, 
wool  from  Australia,  alpaca  from  Eastern  South 
America,  cotton  from  all  parts  of  the  world, 
hemp  and  fiax  from  Russia,  and  exports  goods 
manufiictured  from  these  materials.  The  term 
appears  to  have  been  originally  employed  by 
Aoam  Smith. 

Matertaltam.  That  metaphysical  theoiy 
which  is  founded  on  the  hprpothesis  that  all 
existence  may  be  resolved  into  a  modification 
of  matter,  including,  of  course,  the  conscious 
subject.  The  most  celebrated  materialists 
were,  among  the  ancients,  Democritus  and  his 
later  disciples,  Epicurus  and  his  sect,  to  whom 
may  be  added,  though  in  a  somewhat  different 
sense,  the  Stoics ;  among  the  modems,  Gas- 
sendi,  Hobbes,  Hartley,  and  Priestley.  Most 
schemes  of  materialism  rest  on  the  assumption 
that  all  that  is  real  in  nature  consists  in  the 
minute  particles  from  the  juxtaposition  of 
which  all  sensible  objects  arise.  This  is  what 
is  variously  designated  as  the  atomic,  the  me^ 
chanical,  or  the  mechanico-cortrntctdar  theoiy, 
and  has  met  with  supporters  chiefly  in  Franca 
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Among   ourselres,  in  Tezy  recent  times.  Dr. 
Thomas  Brown  maintained  that  part  of  this 

Sstem  which  relates  to  physical  phenomena, 
ongh  he  has  combated,  witli  great  subtlety 
ai.d  mgenuitj,  the  portion  of  it  which  includes 
the  nature  of  the  mind  itselfl  (Compare  sees. 
T.-ix.  with  sees.  xii.-xiv.  See  also  Priestley's 
Disquisitions  on  Matter  and  Spirit^  1777; 
and  his  Three  Dissertations  on  the  Doctrine  of 
Materialism  and  Philosophical  Necessity;  also 
Price's  Letters  on  Materialism  and  Philoso^ 
phical  Nece^ty.)  Since  that  period,  the  term 
materialism  seems  itself  to  have  fallen  into 
disfaTour,  although  the  doctrines  of  the  En- 
cyclopedic school  of  philosophers  in  France 
(Cabanis,  Condillac,  and  others),  of  similar 
tendency,  still  find  their  supporters  in  yarious 
altered  forms.     [Metafhysics  ;  SpiRrruALisM.] 

Mathemattct.    [OBNBTHLiAa.] 

Matbematlos  (Gr.  fia$rifiariK6Sf  from 
fidBfifUL,  a  lesson).  The  science  which  inves- 
tigates the  properties  of  number  and  space. 
It  is  sometimes  divided  into  pure  and  mixed 
or  applied  mathetnatics.  The  distinction, 
however,  is  vague  and  useless.  Whenever, 
according  to  it,  the  properties  of  matter 
enter  into  consideration,  as  in  mechanics, 
mathematics  become  mixed.  The  principal 
branches  of  pure  mathematics  are  arithmetic, 
algebra,  geometry  (pure  and  algebraic),  dif- 
ferential and  integral  calculus,  calculus  of 
differences,  of  functions,  of  variations,  of  opera- 
tions, and  of  probabilities. 

M«tloo  (its  name  in  Peru).  The  dried 
leaves  of  Artanthe  dongata  of  somo  botanists, 
Piper  anffttstifolium  of  others,  imported  from 
Peru ;  they  are  from  two  to  eight  inches  long, 
veined  and  tesselated  on  the  upper  surface, 
downy  beneath,  with  an  aromatic  astringent 
taste,  and  an  agreeable  odour.  They  contain 
an  essential  oil,  and  a  bitter  principle  which 
has  been  called  maticiny  and  are  tonic  and 
stimulant. 

Matins.  In  the  Boman  Catholic  church, 
the  earliest  of  the  canonical  hours  of  prayer. 
[Hours.] 

Matlooklte.  An  oxy-chloride  of  lead, 
found  in  an  old  mine  at  Matlock  in  Derby- 
shire. 

Matrass*  A  chemical  vessel  employed  in 
sublimations,  and  in  digesting  solutions  in  a 
sand  heat.  It  is  superseded  in  the  modem 
laboratory  by  a  flask. 

Matrloolatlon  (from  Lat.  mater,  mother). 
This  word  is  used  in  universities  on  the  old 
model  to  express  the  act  of  admitting  a  mem- 
ber. Matriculation,  in  the  English  universities, 
is  contemporary  with  admission  into  one  of 
the  colleges  or  halls  of  which  the  university  is 
composed. 

Matrix.  Any  rectangular  arrangement  of 
symbols. 

Thus  a^  6,  c,  d^ 

a^  b^  Cj  d^ 

a^  h^  C)  d^ 

is  a  rectangular    matrix  consisting  of   four 

eolumns  and  three  lines  or  rowt*    When  there 
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are  an  equal  number  of  rows  and  columns  the 
matrix  is  said  to  be  square^  and  that  nnmbtt 
expresses  the  order  c^  the  matrix.  In  all 
cases  the  symbols,  which  may  denote  either 
quantities  or  operations,  are  called  the  consH* 
tuents  of  the  matrix,  and  in  a  square  mstrix 
the  line  joining  the  upper  left  to  tlie  lower 
right  hand  comer  is  caUed  the  principal  dia* 
ffonal  of  the  matrix,  the  constituents  situated 
upon  it  being  distinguished  as  principal  eon* 
sHtuents,  Any  two  constituents  of  a  squarA 
matrix  which  are  symmetrically  placed  with 
respect  to  the  principal  diagonal  are  said  to  be 
conjugate. 

The  inverse  or  reciprocal  of  a  given  square 
matrix  is  a  matrix,  of  the  same  order,  whose 
constituents  are,  respectively,  the  coefficients  of 
the  corresponding  constituents  in  the  determi- 
nant formed  from  the  given  matrix.  [Dbtbb- 
MiXANT.]  The  constituents  of  the  reciprocal 
matrix,  therefore,  are  the  several  first  minors 
of  the  determinant  in  question,  and  are  con* 
sequently  themselves  determinants  of  the  next 
lower  order. 

A  square  matrix  is  said  to  be  symmetrical 
when  the  conjugate  constituents  are  equal; 
if  besides  this  the  constituents  are  all  equal 
which  are  situated  in  the  diagonal  bauds  trans- 
verse to  the  axis  of  symmetry,  the  matrix  is 
said  to  be  pcrsymmetrical.  An  ordinaiy  addi- 
tion table  IS  an  example  of  such  a  matrix. 

Matrix.  In  Metallurgy,  tlie  stony  sub- 
stance in  which  crystalline  minerals  and  metals 
are  embedded  is  frequently  termed  their  matrix 
or  gangue. 

In  Die-sinking,  tha  matrix  is  the  indented 
engraving  or  mould  from  which  impressions 
are  taken  in  relief. 

Type-founders  apply  the  term  matrix  to  the 
iron  moulds  in  which  the  letters  are  cast 

Matter  (Lat.  materios).  Substance.  That 
part  of  the  universe  which  is  neither  mind  nor 
force.  We  know  nothing  of  the  essential  or 
intimate  nature  of  matter,  and  are  only  ac- 
quainted with  its  existence  through  its  sensible 
properties.  The  following  are  generally  con- 
sidered as  the  essential  properties  of  matter:-— 

1.  Divisibility,  or  the  property  which  every 
known  substance  possesses  of  being  separable 
into  parts,  and  these  again  into  smaller  partsi 
and  so  on  until  the  parts  become  inappreciable 
to  our  senses.  Although  no  definite  limit  can 
be  assigned  to  this  subdivision,  there  is  reason 
to  believe  that  matter  is  not  infinitely  divisible^ 
but  that  each  kind  of  matter  consists  of  ulti- 
mate particles  or  atoms,  or  groups  of  such 
atoms,  which  are  incapable  of  being  further 
subdivided. 

2.  Impenetrability ,  or  a  resistance  exerted  by 
evenr  body  to  the  occupation  of  its  place  by 
anotner.  Kt  two  bodies  can  simultaneously 
occupy  the  same  place. 

3.  Porosity,  or  the  separation  of  the  particles 
or  atoms  from  each  other  by  intervals  or  pores. 
Every  substance  with  which  we  are  acquainted 
is  more  or  less  porous. 

4.  Compressibility,  or  tlie  j^perty  in  firtap 
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of  which  the  Tolame  of  ererjf  body  maj  he  oon- 
tniefeed  into  Bmalleir  diiiMiisi6ii& 

jUnbng  the  essential  propertiM  of  matter 
mMytiaoheiBcln^tdtxteiuumBndJiaure;  bat 
theee  belong  abo  to  apace,  and  form  theaubjeet 
ofjmometry. 

-  The  contingent  propertiea  of  matter  are 
mobtiiiy  and  weight.  Mad^  in  eveiy  form  is 
jlqpable  of  being  moved  from  one  place  to 
another ;  and  every  anbetance  ia  aubject  to  the 
attraction  of  gravitation.  Bat  motion  has  re- 
^Inence  to  apace,  and  weight  to  the  attraction 
of  other  matter. 

The  above  are  the  general  properties  of 
matter,  upon  which  phyaical  investigations 
dq)end.  There  are,  nowever,  various  other 
qoklities  beloxijging  to  particular  substances, 
or  to  matter  in  particular  states,  the  consi- 
deration of  which  is  important  in  mechanical 
philosophy.  Among  these  the  principal  are 
SLAancxTT,  Fluiditt,  Habdnb88,  RiomiTT, 

SOLIDITT. 

Matmm  Blamoad*  A  kind  of  Zircon 
used  by  the  native  jewellers  of  Ceylon,  by 
whom  the  pink  stones  are  sold  for  rubies. 

llaBlHt^i  A  variety  of  Labrador  Felspar, 
fbond  in  Maui,  one  of  the  Sandwich  Islanda. 

Maniidj  TIrarsdmy.  The  Thursday  pre- 
cedinff  Eastor,  on  which  the  sovereign  of  England 
diatriBates  alms  to  a  certain  number  of  poor 
persons  at  VPHbitehall ;  so  named,  perhaps,  from 
the  maunds  or  baskets  in  which  the  gifts  were 
fbomerly  contained.  This  custom  is  of  very 
great  antiqoitjr;  and  according  to  Ducange  it 
derives  its  origin  from  St  Augustine.  Maundy 
l^ursday  is  i£o  called  Shere  Thursday.  (Nares' 
GfoBsary;  Fosbrooke's  Enoyc,  of  Antiquities^ 
p.  702.) 

WUkWTf  BUf  Oongregatton  of^  A  learned 
body  of  religious  of  the  Benedictine  order; 
BO  called  from  a  village  near  Paris,  where 
they  were  established  in  1618.  On  the  re- 
quest of  Louis  XIII.,  Qregory  XV.  gave  this 
order  his  approval  by  an  apostoHotl  brie^ 
dated  17th  of  May,  1621 ;  and  it  obtained  new 
privileges  from  Urban  VIII.,  by  a  bull  dated 
January  21,  1627.  The  f&me  of  this  body 
attracted  the  attention  of  many  other  religious 
orders,  several  of  which  were  induced  to  submit 
to  its  rules ;  and  at  last  it  numbered  upwards 
of  a  hundred  religious  houses.  The  uteraiy 
world  owes  to  them  a  series  of  very  valuable 
editions  of  ancient  Greek  authors,  chiefly 
fathers,  during  the  seventeenth  century. 
Among  the  most  eminent  of  its  members 
daring  that  period  may  be  mentioned  Jean 
MabiUon,  Thierri  Bmnart^  Hugh  Menard,  and 
Bernard  de  Montfaucon. 

MaQSOtoimi  (Lat).  A  sepulchral  build- 
ing erected  to  the  memory  of  some  celebrated 
character,  so  called  from  Mausolus,  king  of 
Garia,  to  whose  memory  a  monument  of  this 
character  was  raised  by  his  wife,  Artemisia, 
about  the  year  363  B.C.,  whence  all  sepulchral 
monuments  of  importance  have  obtained  the 
name  of  mausohea.  From  its  magnificence  this 
ttonument  was  radioned  one  of  the  seven  won- 
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den  of  the  world.  It  hasUtelybeen  theoljaal 
of  the  care  of  the  British  government,  who  h«re 
sent  an  expedition,  onder  the  direction  of  Mr. 
Kewton,  fbr  the  purpose  of  rescning  the  rdiioa 
6i  it  from  the  ravages  of  time  ;and  the  care* 
lessness  of  the  inhabitanto  of  the  eountxr ;  the 
marbles  from  it  ara  at  present  in  the  British 
Museum^  and  they  confirm  the  reports  of  the 
ancients  as  to  the  beau^  and  sidll  of  the 
monument.  According  to  Pliny,  it  was  one 
hundred  and  eleven  feet  in  circumferance,  and 
one  hundred  and  forty  feet  high ;  it  is  said  to 
hAve  been  encompassed  by  thuty-six  <v>lwmiia, 
and  to  have  been  mofusely  adorned  with 
sculpture.  {Edinburgh  Seview,  Oct.  1862,  pw 
461  &c) 

WUaiw9  (from  Lat  malva,  a  mallow,  the 
petals  of  which  have  purple  markings).  A 
purple  dye  obtained  from  aniline,  a  body 
prepAred  fh>m  the  benzol  of  coal  tar.  This 
colouring  matter  was  discovered  in  1866  by 
Mr.  Perkin,  and  is  made  by  oxidising  aniline 
With  chromic  acid.  Heated  together,  sulphate 
of  aniline  and  bichromate  of  potassium  yield  a 
precipitate  which  is  crude  mauve.  If  this 
be  dissolved  in  alcohol  and  the  solution 
evaporated,  the  pure  dye  is  obteined.  Silk 
and  wool  readily  take  up  mauve  dye,  while 
ct)tton  and  calicoes  require  mordanting  with 
tiinnin  or  a  basic  lead  salt. 

M«¥ll1a  (Lat.  a  Jaw).  In  Anatomy,  this 
term  is  applied  to  the  bones  supporting  the 
teeth  of  both  jaws.  In  Zoology,  it  is  restricted 
to  the  upper  jaw  in  Mammalia,  and  to  the 
inferior  pair  of  horizontal  jaws  in  articulate 
animals. 

HCawlma  and  Ifftntma.  In  Mathematics, 
a  variable  quantity  or  frmction  is  said  to  be 
a  maximum  or  minimum  when  ite  numerical 
value  is  greater  or  less  than  any  immediately 
adjacent  values,  that  is  to  say  when  the  smallest 
change  in  the  values  of  one  or  mora  of  the 
independent  variables  causes  a  diminution  or 
angmentation  in  the  value  of  the  frmction. 
Thus  a  frmction  may  have  several  maxima  or 
minima ;  the  greatest  of  the  former  is  called  a 
maximum  maximorum,  and  the  least  of  the  latter 
a  minimum  minimorum.  The  determination 
of  maxima  and  minima  is  fully  explained  in  all 
good  treatises  on  the  differential  calculus  and 
the  calculus  of  variations.  The  methods  to  be 
punned  vary,  of  course,  with  the  naturo  of  the 
frmction  to  be  investigated,  and  in  some  cases 
questions  of  a  peculiarly  delicate  natura  present 
memselves  for  solution.  We  must  here  limit 
ourselves  to  the  simplest  and  most  frequently 
occurring  case,  whero  the  maxima  and  minima 
of  an  explicit  function,  y,  of  a  single  independent 
variable,  x,  are  required.  To  determine  these 
it  is  necessary  to  ascertain,  in  the  first  plaoe^ 

what  values  of  x  cause  -^  to  change  sign,  by 

dx 

passing  through  0  or  oo .    This  done,  the  effect 

of   each  such  critical   value  of  x  upon  the 

differential  coefficients  of  higher  order  must 

be  examined.     If  the  first  of  these  which  does 

not  vanish  for  the  critical  value  under  examina- 
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tioB  be  of  ftn  odd  order,  tlut  Taluo  will  not 
correspond  to  either  %  mazimum  or  minimum 
of  tr ;  if  of  even  order,  howerer,  the  fiinetSon  y 
will  be  a  maadmnm  or  minimum  aMording  as 
the  differential  ooeffleient  in  question  acquires 
a  negatire  or  a  positiTe  yalue. 

The  purely  geometrical  methods  of  deter- 
mining maxima  and  minima  are  of  a  &r  less 
uniform  and  systematic  character;  they  have 
the  advantage,  however,  of  being  more  in- 
structive, inasmuch  as  they  reveal  more  fully 
the  true  origin  of  the  mammum  or  minimum 
properties  under  examination.  This  has  been 
admirably  shown  by  Steiner  in  his  memoirs 
on  maxima  and  minima  in  Crelle's  Journal^ 
voL  xxiv.  To  illustrate  such  methods  by  a 
very  simple  example,  let  it  be  required  to 
determine  from  what  point  M  of  a  given  curve 
(C)  the  distance  between  two  given  fixed 
points  A  and  B  will  appear  greatest  or  least. 
Since  the  visual  angle  AMB  is  constant  for  all 
points  M  on  the  circumference  of  a  circle 
passing  through  A  and  B,  and  is  less  for  all 
points  without  this  circle  and  creater  for  all 
points  within  it,  the  problem  will  obviously  be 
solved  by  determining  the  points  of  contact, 
with  the  given  curve  (C),  of  all  circles  which 
pass  throueh  the  fixed  points  A  and  B. 

MAjr  (Dtt  Mains).  The  fifth  month  of  our 
year,  but  the  third  of  the  old  Boman  calendar. 

[CAUDfDAX.] 

Btoj' Apple.  Podophyllum  peliatum.  The 
leaves  are  poisonous,  and  the  root  cathartic, 
but  the  fruit  is  agreeable  and  esculent.  The 
rhixomes  possess  active  medicinal  properties, 
on  account  of  which  the  plant  has  been  culti- 
vated. 
MAjr  Beetle.  [MELOLOKTHmAirs.] 
Btoj'  I^Ym  The  first  of  May  is  usually  so 
called  in  England,  by  wa^  of  eminence,  in  com- 
memoration of  the  festivities  which  from  a  veiy 
early  period  were  till  recently,  and  in  many 

Sarts  of  the  country  are  still  observed  on  that 
ay.  In  looking  at  the  nature  of  these  rites, 
it  is  evident  that  they  are  akin  to  the  obser- 
vances practised  in  honour  of  the  Latin  god- 
dess Flora ;  but  it  is  impossible  to  fix  with  ac- 
curacy the  precise  period  at  which  they  were 
introduced  into  England.  At  first  the  obser- 
vance of  this  day  appears  not  to  have  been  pe- 
culiar to  any  class  of  society.  In  his  Court  of 
Love  Chaucer  says,  that  on  this  day '  forth  goeth 
all  the  court,  most  and  least,  to  fetch  the  fiowres 
fresh,  and  brannch  and  bloom ; '  and  Henry 
VIII.  and  Katherine  and  all  their  court  par- 
took in  the  diversion.  The  maypole,  which  is 
still  visible  in  many  of  the  English  villages, 
and  Jack  in  the  green  are  still  relics  of  this 
custoHL  (Grimm's  Deutsche  Mythologie,  pp. 
448-451.) 

BCaj-IIy.  The  popular  name  of  the  Nemo- 
pterous  insects,  comprising  the  genus  Ephe- 
mera  and  its  allies.  They  live  in  the  liural 
state  for  about  two  years  under  water,  or  in 
wet  places ;  but  die  frequently  a  few  hours 
after  attaining  their  highest  final  stage  of 
metamorphosis. 
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(Lat  nmior,  meaning  the  first  or 

senior  alderman).  The  title  of  the  chief,  muni- 
cipal oAoer  of  a  boiou^  to  whom  it  appears 
to  have  been  first  given  by  charters  slanted 
some  time  after  the  Conquest.  But  tne  tiUe 
and  oAce  of  portreeve  or  boroug^bireeve  still  oon* 
tinned,  in  some  few  places  to  uie  exdusion  of, 
and  in  some  others  in  conjunction  with,  that  of 
mayor,  until  the  passing  of  the  Municipal  Re- 
form Bill,  6&e  Wm.  IV.,  by  which  the  latter 
title  was  applied  universally  and  exclusively  to 
every  borough.  The  chief  magistrates  of  Lon- 
don and  Dublm  are  designated  Lord  Mayor. 

In  France,  the  first  municipal  officer  of  each 
commune,  according  to  a  general  system  estab- 
lished by  the  law  of  December  14,  1789,  which 
created  municipalities,  is  styled  moire.  He  has 
one  or  more  adjuncts  or  assessors,  according  to 
the  population  of  the  commune.  The  maire 
keeps  the  registers  of  births,  marriages^  &c. 
of  the  commune;  he  acts  as  a  magistrate 
in  the  apprehension  and  commitment  <n  offen- 
ders ;  he  has  also  a  judicial  power  over  certain 
minor  offences.  He  is  also  tne  principal  agent 
of  the  general  administration  for  his  commune, 
and  the  executive  autiiority  to  cariy  into  effoct 
the  ordinances  of  the  municipal  council.  The 
maire  is  now  named  by  the  chief  of  the 
State. 

Blajor  of  tbe  Valmee  ^Lat.  miyor  domuf 
regie).  In  early  French  History,  the  title  of 
the  chief  officer  of  state  under  the  Merovingian 
kings.  After  the  death  of  Dagobert  I.,  a.  d.  688, 
and  in  the  subsequent  decay  of  the  royal  au- 
thority, these  fimctionaries  by  degrees  usurped 
almost  the  entire  power  of  the  state.  The 
first  of  those  mayors  who  exercised  this  kind 
of  sovereignty  was  Grimoald,  under  Sigebert 
III.,  king  of  Austrasia.  Pepin,  son  of  Charles 
Martel,  having  succeeded  his  father  in  the 
office  of  mayor  of  the  palace,  ascended  the 
throne  in  752  ;  after  which  time  the  office  loel 
its  importance,  or  whs  altogether  abolished. 
(Turner,  History  of  England  in  the  MiddU 
Ages,  vol  i.  p.  8.) 

Mayorasgo  (Span,  from  Lat  magistratus). 
Strictly,  the  right  possessed  by  the  eldest  bom 
in  noble  families  to  inherit  certain  property  on 
condition  of  transmitting  it  entire  to  those 
possessed  of  the  same  right  on  hia  decease^ 
Five  distinct  species  of  mayoraigo,  or  right  of 
hereditaiy  succession,  are  now  Imown  in  Span- 
ish law.  Property  held  in  virtue  of  the  right 
cannot  be  alienated  or  disposed  ofl  The  mis- 
chievous effects  of  this  strict  system  of  entail 
on  agriculture  and  national  wealth,  and  on  the 
character  of  the  higher  classes  of  Spain,  have 
been  long  insisted  on  by  political  phUosophera. 
[BCajoiut.] 

XCasslniane*  In  Politics,  the  extreme  Pftrt/ 
of  progress  in  modem  Italy  have  receivea  thia 
popular  appellation,  from  the  name  of  their 
most  active  leader,  Joseph  MaainL  This  cele- 
brated personage  was  an  advocate  in  Qenoft 
(his  birthplace),  when  in  the  year  1830  he 
became  compromised  in  the  revolutionaij 
movements  tnen  in  pKogress,  was  condemned 
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to  death  par  ctmtumaee^  and  fled  the  countrr. 
From  that  time  his  name  is  found  mixed  up  m 
most,  with  actual  participation  in  many,  of 
the  plots  which  have  been  formed  for  rerolu- 
tionising  Italy.  Originally  a  member  of  the 
ancient  association  of  the  Carbonari,  Mazzini  I 
seems  to  have  regarded  it  as  ill  adapted  for  the 
continuance  of  the  struggle  in  which  it  had 
ikiled  in  1820-30,  and  to  have  raised  up  in  its 
ftead  the  recent  societies  known  as  Youna 
Italy  and  Young  Europe^  which  conducted 
their  operations  under  his  auspices  first  from 
^Switzerland  and  afterwards  from  England. 
Bepublicanism  and  Italian  unity  were  the  two 
objects,  at  one  time  deemed  equally  chimerical, 
towards  which  their  operations  were  directed. 
The  part  played  by  Mazzini  himself  in  the 
Boman  affair  of  1848  is  well  known :  since  his 
second  exile  on  that  occasion,  he  is  believed 
to  have  had  comparatively  little  influence  in 
the  course  of  events. 

MCead  (Gr.  ti4$v,  Dutch  meede).  A  vinous 
liquor  made  by  dissolving  one  part  of  honey 
in  three  of  boiling  water,  flavouring  it  with 
spices,  and  adding  a  portion  of  groimd  malt 
and  a  piece  of  toast  dipped  in  yeast,  and  suf- 
fering the  whole  to  ferment.  The  Scandinavian 
mead  is  flavoured  with  primrose  blossoms. 
A  liquor  called  by  this  name  formed  the  an- 
cient and  for  centuries  the  favourite  beverage 
of  the  northern  nations. 

Meadow.  A  flat  surface  under  grass, 
generally  on  the  banks  of  a  river  or  lake ;  but 
so  far  above  the  surface  of  the  water  as  to  be 
considerably  drier  than  marsh  land,  and,  con- 
sequently, to  produce  grass  and  herbage  of  a 
superior  quality.  The  soil  of  meadow  lands,  if 
the  term  be  confined  strictly  to  river-side  pas- 
tures, is  generally  alluvial,  and  more  or  less 
mixed  wiui  sand ;  it  is  kept  in  a  state  of 
fertility  by  the  depositions  made  on  its  sur- 
face, in  consequence  of  being  occasionally 
overflowed  by  the  adjoining  river  or  lake. 
The  produce  of  meadows  is  generally  made 
into  nay,  which,  though  not  equal  in  quality 
to  that  produced  on  drier  grass  lands,  is  yet 
■nperior  to  what  is  obtained  from  marshes. 

Water  meadows  are  such  as  receive  gene- 
rally during  the  winter  months,  though  occa- 
sionally also  in  the  summer  time,  the  waters  of 
an  overflowing  stream,  which,  by  a  suitable 
arrangement  of  the  land  in  alternate  ridge  and 
furrow,  are  made  to  traverse  the  surface  with- 
out stagnating  anywhere.  The  result  is  a 
rapid  and  early  growth  of  grass  in  spring 
time,  which,  though  not  very  nutritious,  is 
useful  for  cows,  ewes,  and  lambs,  at  a  time 
when  green  food  is  not  abundant 

Drainage  is  as  necessary  for  the  attainment 
of  a  high  degree  of  fertility  in  water  and  other 
meadows,  as  it  is  in  the  case  of  ordinary 
pasture  and  arable  land ;  and  the  application 
of  manure  is  then  as  desirable  and  profltable. 
Mr.  Lawes'  experiments  show  that  ammoniacal 
mmnures,  as  guano,  sulphate  of  ammonia,  &c^ 
tend  to  the  developement  of  grasses  in  mea- 
dows; and  mineral  manures,  as  phosphates  and 
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the  alkalies,  tend  rather  to  the  developement  of 
the  clovers  and  other  leguminous  plants. 

MCean  (Fr.  moyen).  In  Mathematics,  a 
quantity  whose  value,  when  determined  ac- 
cording to  some  assigned  law,  is  intermediate 
between  those  of  two  or  more  given  qunnti* 
ties.  [AiuTHMBTic  ;  Gbombtric  and  Harmonio 

MXAN.] 

Mean  Bistanoe.  Tlie  mean  dist:ince  of  a 
phinet  from  the  sun  is  eqmil  to  the  semi -axis 
major  of  its  orbit.  Thsit  of  the  earth  is  taken 
as  the  unit  of  most  measurements  connected 
with  our  system. 

MCean  Sun.  To  obtiin  a  proper  measure 
of  time,  an  imaginary  or,  as  it  is  called,  a  mean 
nun  is  supposed  to  move  uniformly  in  the  celes- 
tial equator  with  the  mean  velocity  of  the  true 
sun.  A  7n(an  solar  dat/  is  the  interval  be- 
tween two  successive  transits  of  the  mean  sun 
over  tile  same  meridian.  It  begins  when  the 
centre  of  the  mean  sun  is  on  the  meridian. 

Meaalea  (Dutch  maeslen,  from  maese,  a 
tpot).  A  fever  accompanied  with  eruptions.  It 
occurs  chiefly  in  early  youth,  and  is  for  the 
most  part  a  trivial  malady.  The  nose  and 
eves  generally  become  inflamed,  and  watery  dis- 
charge follows.  The  principal  danger  consists 
in  the  occasional  complication  with  inflamma- 
tion of  the  lungs  (pneumonia).  The  eruption 
is  of  peculiar  character,  the  marks  upon  the 
skin  having  an  irregular  crescentic  form. 
Measles  appear  to  occur  occasionally  as  an 
epidemic.  It  rarely  affects  the  system  more 
than  once.  The  treatment  of  uncomplicated 
cases  is  generally  limited  to  the  exhibition  of 
mild  aperients  and  diluent  drinks.  The  compli- 
cations require  energetic  treatment,  modified  by 
considerations  of  age  and  habit  and  the  general 
character  of  the  attack. 

Measure  (Lat.  mensura).  In  Geometry, 
a  magnitude  or  quantity  taken  as  unit,  and 
employed  to  express  the  relations  of  other  mag- 
nitudes or  quantities  of  the  same  kind.  Euchd 
defines  the  measure  of  a  quantity  to  be  that 
which,  being  repeated  a  certain  number  of  times, 
becomes  equal  to  the  quantity  measured.  Thus 
in  Arithmetic,  the  measure  of  a  number  is  any 
number  which  divides  the  given  number  "nnth- 
out  leaving  a  remainder;  but  this  definition 
rather  corresponds  to  the  notion  of  aliquot  part. 

In  a  general  sense,  the  term  measure  is  ap- 
plied to  that  by  which  anything  is  compared 
in  respect  of  quantity.  Thus,  we  have  measures 
of  extension,  of  weight,  time,  force,  resistance, 
temperature,  &c. ;  in  short,  of  everything  of 
which  greater  and  less  can  be  predicated ;  and 
it  frequently  happc^ns  that  the  unit  or  measure 
is  not  taken  in  the  thing  or  property  which  is 
the  immediate  subject  of  consideration,  but  in 
something  else  which  depends  on  it,  or  is  pro- 
portional to  it.  Angular  space,  for  example, 
18  measured  by  an  arc  of  a  circle  ;  time,  by  the 
rotation  of  the  earth  about  its  axis,  or  its  revo- 
lution about  the  sun  ;  meclianical  force,  by  the 
Quantity  of  motion  which  it  imparts  to  a  body ; 
€^;ree8  of  heat,  by  tlie  expansion  of  metals 
or  other  substances ;  muscular  strength,  by  ths 
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resiftanee  of  a  spring,  &c.    [AxaiM ;  Chbono- 
loot;    Ohayitt;    Thbrmombtib;    Dtkauo- 

XETSH,  &C.] 

By  measure,  in  an  absolute  sense,  is  under- 
stood the  unit  or  standard  by  which  we  measure 
extension.  We  have,  therefore,  measures  of 
length,  of  superficies,  and  of  volume  or  capa- 
city ;  but,  as  the  two  latter  may  be  deduced  in 
all  cases  from  the  former,  it  is  only  necessary 
to  establish  a  unit,  or  standard  of  length.  The 
choice  of  such  a  standard,  and  the  different 
multiples  and  parts  of  it  taken  for  the  uses  of 
society,  form  a  metrical  system,  or  system  of 
metrology. 

Standards  of  Measure, — As  no  precise  notion 
can  be  formed  of  the  magnitude  of  a  line  in  any 
other  way  than  by  comparing  it  with  another 
line  of  a  known  length,  the  necessity  of  having 
recourse,  for  the  interchange  of  ideas,  to  mea- 
sures not  entirely  arbitrary,  but  fixed  by  nature, 
and  intelligible  alike  to  all  mankind,  seems  to 
have  been  perceived  in  the  earliest  ages.  Hence 
originated  the  foot^  the  cubit^  the  span,  the  hand, 
the  fathom^  the  barUycom,  the  nair' s-breadth, 
and  other  denominations  of  measure,  taken  from 
parts  of  the  human  body,  or  from  natural  ob- 
jects, which,  though  not  of  an  absolute  and 
invariable  length,  have  a  certain  mean  value 
sufficiently  definite  to  answer  all  the  purposes 
required  in  a  rude  state  of  society.  But,  as 
civilisation  advanced,  the  necessity  of  adopting 
more  precise  standards  would  be  felt,  and  the 
inadequacy  of  such  measures  as  the  foot,  the 
cubit,  &c.  (referred  only  to  the  human  body)  to 
convey  accurate  notions,  would  be  rendered 
most  apparent  in  their  application  to  itinerary 
measures,  or  the  estimation  of  great  distances ; 
where  differences  of  the  fundamental  measure, 
of  no  account  when  one  or  two  units  only  are 
taken  into  consideration,  would  amount,  by  re- 
peated multiplication,  to  enormous  quantities. 
In  order  to  avoid  this  inconvenience,  recourse 
was  had  to  other  methods  of  estimation; 
but  which,  in  fact,  amounted  only  to  descrip- 
tions more  or  less  vague,  and  not  to  measures. 
Thus,  in  ancient  authors,  we  frequently  read  of 
a  day's  journey,  a  day's  sail,  and  so  forth ;  and 
in  many  parts  of  the  continent  of  Europe,  even 
at  the  present  time,  it  is  the  custom  of  the 
peasantry  to  reckon  itinerary  distances  by  hours. 

On  looking  among  the  objects  of  nature  for 
a  standard  of  measure  perfectly  definite,  and, 
at  the  same  time,  invariable,  and  accessible  to 
all  mankind,  a  very  slender  acquaintance  with 
geometry  and  natural  philosophy  will  suffice  to 
show  that  the  subject  is  beset  with  innumerable 
difficulties.  In  fact,  nature  presents  only  two 
or  three  elements  which,  with  the  aid  of  profound 
science  and  a  refined  knowledge  of  the  arts, 
can  be  made  subservient  to  the  purpose  ;  and 
none  at  all  which  are  applicable  witnout  such 
aid.  The  earth  is  nearly  a  solid  of  revolution, 
and  its  form  and  absolute  magnitude  are  pre- 
sumed to  remain  the  same  in  all  ages :  hence 
the  distance  between  the  equator  and  the  pole 
is  an'  invariable  quantity ;  and  any  assigned 
part  of  that  distance,  as  the  90th,  or  a  degree 
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of  thH  meridian,  is  constant,  and  will  furnish  a 
precise  and  unalterable  standard  of  measurei, 
fit  for  the  purposes  of  metrology,  provided  we 
have  the  means  of  comparing  it  with  the  rods 
or  scales  which  must  necessarily  be  used  in 
comparing  distances,  or  the  magnitudes  of 
bodies.  The  force  of  gravity  at  the  earth's 
surface  is  constant  at  any  given  place,  and  veiy 
nearly  the  same  at  all  places  under  the  same 
parallel  of  latitude  and  at  the  same  height 
above  the  level  of  the  sea;  hence  the  length  of 
a  pendulum  which  makes  a  given  number  of 
oscillations  in  a  day  is  also  constant  at  a  given 
place,  and,  with  pro^r  skill  and  precautions, 
may  be  determined  in  terms  of  any  assumed 
scale.  These  two  elements,  the  length  of  a  de- 
gree of  the  meridian,  and  the  length  of  the 
seconds'  pendulum,  are  the  only  ones  furnished 
by  nature  which  have  yet  been  used  as  the  basis 
of  a  system  of  measures.  One  or  two  others 
have  been  suggested,  as  the  height  through 
which  a  heavy  oody  falls  in  a  second  of  time, 
determined,  like  the  length  of  the  pendulum, 
by  the  force  of  gravity ;  or  the  perpendicular 
height  through  which  a  barometer  mxxst  be 
carried  till  the  mercurial  column  sinks  a  de- 
terminate part — ^for  example,  a  30th  of  itsi  own 
length ;  but,  for  reasons  which  it  is  unnecessary 
hero  to  state,  these  distances  are  not  so  sus- 
ceptible of  being  accurately  determined  as  the 
terrestrial  degree,  or  the  length  of  the  seconds' 
pendulum. 

English  Standard  Measures, — ^The  unit  of 
lineal  measure  in  this  country  is  the  yard,  all 
other  denominations  being  either  multiples  or 
aliquot  parts  of  the  yard.  But  as  this  is  an 
entirely  arbitrary  measure,  and  until  the  year 
18*24  was  never  ctrictly  defined  by  the  legislature, 
great  perplexity  has  often  arisen  in  attempt- 
ing to  ascertain  the  exact  portion  of  space  which 
it  was  meant  to  represent.  For  the  purpose  of 
preserving  some  degree  of  uniformity  among 
the  ordinary  measures  of  the  kingdom,  certain 
standards  were  preserved  in  the  exchequer,  with 
which  all  rods  were  required  to  be  compared 
before  they  were  stamped  as  legal  measures. 
The  oldest  of  these  standards  in  existence  dates 
from  the  reign  of  Henry  YII. ;  but  it  has  long 
been  disused;  and  that  which,  till  the  year 
1824,  was  considered  as  the  legal  standard,  was 
a  brass  rod,  of  the  breadth  and  thickness  of 
about  half  an  inch,  placed  there  in  the  time  of 
Elizabeth.  There  was  another  similar  rod  of 
the  same  date,  called  an  ell.  The  ell,  however, 
does  not  appear  ever  to  have  been  established 
as  a  legal  measure ;  but  was  conventionally 
considered  as  equal  to  a  yard  and  a  quarter. 
To  these  rods  belonged  a  brass  bar,  on  one  edge 
of  which  was  a  hollow  bed  or  matrix  fitted  to 
receive  the  square  rod  of  a  yard,  and  on  another 
a  like  bed  fitted  to  receive  that  of  an  ell ;  and 
into  these  beds  were  fitted  the  yard  and  ell 
measures  brought  to  be  examined  and  stamped 
with  the  standard  marks.  All  rods  so  stamped 
became  standard  measures.  It  is  abundantly 
obvious  that  measures  determined  in  this 
coarse  manner  could  have  no  strict  claim  to  be 
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1  Bs  (ucumfi  copiM  of  the  original  {  The  jacd  ia  divided  bto  threa  feet,  and  tha 
,  bat  it  would  leem  that  the  atandard  .  foot  eubdivided  into  tmke  inches.  The  mnlti- 
itself  vax  incapable  of  affording  aaj  deflnits  or  |  pies  of  the  yard  nre  the  pole  of  pFieh,  the 
coneot  tneaetm.  Sabsei^uentlj  in  IT42  eome  '  furlong,  Bad  the  mile ;  fire  and  a  ludf  yards 
F«llow9-of  the  Boyai  Society  and  memben  of  being  a  pole,  forty  poles  a  farlong,  and  eight 
the  Academy  of  Sciences  M  Paris  constmcted '  furlongs  a  mile.  But  the  pole  and  furlong 
a  new  slani^rd,  taken  from  one  fonod  in  the  i  are  now  ecarcely  erer  used,  itinerary  distances 
Tower;  it'coneistcd  of  a  solid  brass  bar,  I'OI  being  reckoned  in  miles  and  yards.  The  re- 
inch  square  and  39'Q6  inches  long.  At  about  lations  of  these  different  denominations  are 
1(  inch  from  mch  end  a  gold  pin  or  stnd  iras  exhibited  in  the  folloiring  table : — 
ibserted;  in  which  pins,  at  the  distance  of  36 
inches,  are  two  points  intended  la  destgnate  the 
length  of  the  yard.  In  1760  Mr.  Bird  con- 
stm:ted  anotho'  standard  similar  to  that  last 
daaeribed,  of  which,  indeed,  it  was  intended  to 
b*  a  copy.  This  last  standard  was  adopted  by 
pariiament  in  June  1821,  an  Act  haring  been  Meaium  of  Sajter^ei.—Ia  square  metunre 
passed  in  that  y^ar  in  which  the  unit  of  maii-  the  yard  is  subdivided  aa  in  general  measure 
ame  was  for  the  flnt  time  dsttned,  and  in  the  '  into  feti  and  incha :  114  sqnore  inches  being 
li>llowing  terms ;—  '  equal  lo  a  square  foot,  and  nine  square  feet  to 

*  The  straight  line  or  distance  between  the  a  square  yard.  For  land  measure  the  mnlti- 
oenlne  of  the  two  pointa  in  the  gold  studs  in  plea  of  the  jard  are  the  pole,  the  rood,  and  the 
the  braes  rod,  now  in  ihs  custody  of  the  titiA.  acre ;  thirty  and  a  qnsrtec  (the  square  of  five 
of  the  Hoose  of  Commons,  whereon  the  words  and  a  half)  square  yatds  being  a  pole,  forty 
and  figures  Standard  yard,  1760,  are  engrared,  poles  a  rood,  and  four  roods  an  acre.  Very  large 
shall  bet  and  the  sams  is  hereby  declu^  to  eor&cee,  as  of  whole  countries,  are  expressed 
bc^  the  original  and  genuine  standard  of  that  in  square  miles.  The  following  are  the  rela- 
dieasure  of  length  or  lineal  extension  called  tions  of  sauare  measure : — 
a  yard ;  and  t^e  same  straight  lice  or  die- 
tance  between  the  centres  of  the  said  two 
points  in  the  said  gold  studs, in  the  said  brass 
rod,  the  brass  bemg  at  the  temperature  ot 
62°  of  Fahrenheit's  thermometer,  ehall  he  snd 
is  hereby  denominated  the  imperial  ilandttrd 
yard,  and  shall  bs,  and  is  hereby  declared  to  be, 
the  untt  or  only  standard  measure  of  extension.' 
And  the  Act  fiirther  decLkred.  that  if 


o-wssTsm  o-MKmiBiT  D-ooootnet 


Xaaur/tBf  Volume. — Solids  are  measured  by 
cubic  yards,  feet,  and  inches  ;  1,728  cubic  inchM 
...         .  :  ,     ,       -,  I  making  a  cubic  foot,  and  27  cubic  feet  a  cubic 

hereafter  the  sa.d  unpenal  standard  y^d  ,^  ^^  ,„  ^^s  of  liquids,  com,  and  other 
■^  .i"  jf^J'  "^i,  '■"  "^^  '°T^^  K  11  I W  et^ds.  the  stands^  measure  is  declared  by 
stioyed,  defaced,  ot  otherwise  injnred,  it  shall  I  ^^  ^^  of  1824  to  he  the  intpeHal  gailon.  the 
be  restored  by  matmg,  under  the  directions  oj  capacity  of  which  is  determined  immfdiately 
the  Lords  of  the  Treasury,  a  new  standard  yard,  ^y  weight,  and  remotely  by  the  standaid  of 
beanngthe  proportion  toapendulumyibratiDS  [ength,  in  the  following  manner:  According  to 
secondsofmo.ntime,mth6UtitudeofLondor  ^^  ^^^^  j^e  imperii  standard  gallon  Sm- 
IQ  a  vacuum,  and  at  the  level  of  the  sea,  as  36  ,„i„a  ten  pounds  aVoiidnpois  weight  of  distilled 
inchee  to  39-1393  inches.  ,^.  ,^  .water,  weighed  in  sir  at  the  temperfltn™of82° 

This  sc^owas  deetroywl  by  the  Are  whicl  ;  Fahrenheit's  thermometer,  the  barometer  being 
oonsumedthetwohonseaofparliamentinieS*  :^t  thirty  inches.  The  pound  avoirdupois  con - 
la  1838  a  comnuss.on  wss  appointed  to  tak,  ^j^,  jfopO  troy  gnLinT  and  it  is  declared 
steps  for  Its  restoration,  and  the  following  de-  'jh.t  a  cubic  inch  of  difltiUed  water  (tem- 
asions  w?ro  earned  out  in  the  construoUon  of  „rature  62=,  baromefcr  thirty  inches)  weighs 
the  new  one.  A  line  standard,  or  a  bar  or  ■  252468  grains.  Hen™  the  contenU  of  the 
whuJithemeasureofleagrtiwasdefinedaathfi  rial  standard  gsUon  are  277-274  cubic 
distance  between  two  m^ks.  was  preferred  tc  i^^^  The  parts  of  the  gallon  are  mMif-t* 
Ul  end  Btandaid,  in  which  the  measure  would  „j  .„j,  two  pints  being  a  quart,  and  four 
be  Uie  whole  ^ngth  of  the  bar.  The  material  ^  ,  i,„„/  ij^  mnlGples  are '  the  pe^t. 
of  thebar  to  be  gun-metal  its  form  a  squar*  \^^  ^^^  ^^  the  qxarter:  the  peek  being 
rod  38  inches  long,  on  whicn  two  fine  luies,  j^^  ^^^^^  ^he  hus&el  four  pocks,  and  the 
transvene  to  the  axis  .rf  the  bar,  marked  on      y^„  ^j  j^t  bushels.     The  fbllowing  are  the 

two  small  gold  plugs,  deBned  the  leiuith  of  the   ^„i..: ^  ° 

standard  mensore.    The  new  standards  and  , , 
parliamenl4rr  copies  have  been  dg>oeited  at  the 
Exchequer,  Rt^sl  Hint,  Royal  Sode^,  Boyal 
Observatory,  and  ths  Hotisea  of  Partiament, 
{JW.  IVflBs.  1867.) 

Ba^itli   3y*Um  of  lAtual  Mtamree—Tbn 

n^  of  measure,  as  alrewlv  staled,  is  the  yard. 
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MEASURE 

For  an  account  of  the  yarious  other  mea- 
tores  used  in  commerce,  see  the  Commercial 
Dictionmv;  or  Colonel  Paaley's  Observations 
on  the  Measures,  Weights^  and  Money  used 
in  this  Country  (London  1884),  where  a  full 
description  is  given. 

French  System  of  Measures. — ^The  French 
^stem  of  measures,  introduced  during  the 
Kevolation,  has  for  its  standard  the  length  of 
a  quadrant  of  the  earth's  meridian.  The  unit 
of  measures  of  length  is  the  nUtre,  which  is 
a  ten-millionth  part  of  the  quadrant.  This 
length,  deduced  from  the  great  trigonometrical 
measurement  of  the  meridian  from  Dunkirk  to 
Barcelona,  is  marked  by  two  very  fine  parallel 
lines  drawn  on  a  bar  of  platinum,  and  presetred 
in  the  archives  of  the  Academy  of  Sciences. 
From  a  comparison  of  the  standards  of  this 
country  with  a  copy  of  the  mitre  in  the  pos- 
session of  the  Royal  Society,  Captain  Kater 
found  the  length  of  the  mitre  to  be  39*37079 
inches  of  the  English  standard.  (Phil.  Trans. 
1818.)  Mr.  Baily  found  the  length  of  the 
mitre  to  be  89-3696786  inches  of  the  Royal 


MEASURES  AND  WEIGHTS 

Engliifafoot 
Bavarian  foot       .        .     »  0*957561 
Hanoverian  foot  .        .     =  0*958333 
Sazon  foot  .        .     «  0*929118 

Austrian  foot       .        .     »  1*037128 

Comparative  tables  of  the  measures  used  in 
different  countries  are  given  in  various  works ; 
one  of  the  most  complete  and  convenient  will 
be  found  in  Hulsse's  Sammlung  Mathema* 
tischer  Tafdn^  Leipzig  1840.  For  farther 
information  on  the  subject  of  this  article,  see 
Pauchton's  Metrologie,  ou  TraitS  des  Mesurei, 
Paris  1780;  Kelly^s  Universal  Cambist,  1821. 
[Lvaoub:  Milb;  Wbioht.] 

M£A.suBB.  In  Music,  the  same  as  Bab  [which 
see]. 

IKeasure  of  Chirwatnre.    [Curtatuxi.] 

MeAsures.  In  Geology,  this  word  is  some- 
times used  as  sjmonymous  with  beds  or  strata ; 
as  coal  measures. 

MCeasnres  and  W«lfl:lits«  JkBOlent  Bnir- 
lisli.  The  basis  of  the  ancient  English  mea- 
sures of  capacity  and  weight  was  the  ancient 
Anglo-Saxon  pound.  The  pound  contained  6,400 


Astronomical  Society's  scale  (Mem.  R.A.8.  \  grains,  these  grains  beine  22^  to  the  penny- 
vol  ix.  p.  133),  from  which,  by  reducing  to  weight,  and  the  pennyweight  being  calculated 
the  imperial  standard  yard  by  the  data  given  as  32  grains  of  average  quality  dry  wheat, 
in  the  same  memoir,  the  true  length  of  the  ~    ' 

mitre  is  39*370091  inches  of  the  imperial  yard. 
The  comparison  is,  however,  attended  with 
some  degree  of  uncertainty,  from  the  circum- 
stance that  a  reduction  must  be  made  for  the 
expansion  of  the  metals  ;  the  standard  tem- 
perature of  the  English  measures  being  62^ 
Fahrenheit^  and  that  of  the  French  measures 
32°,  or  the  temperature  of  melting  ice. 

In  the  French  system  the  unit  of  superficial 
measure  is  the  are,  a  surfiuse  of  ten  mitres 
each  way,  or  one  hundred  square  mitres.  The 
tmit  of  measures  of  capacity  is  the  litre,  a 
vessel  containing  the  cube  of  a  tenth  part  of 
the  mitre,  and  equivalent  to  0*220097  parts 
of  the  British  imperial  gallon.  The  standard 
temperature  is  that  of  melting  ice.  All  the 
divisions  and  multiples  of  the  units  are  decimal ; 
and  the  principle  of  nomenclature  adopted  was 
to  prefix  the  Greek  numerals  to  the  decimal 
multiples,  and  the  Roman  numerals  to  the 
decimal  subdivisions. 

No  system  of  metrology  hitherto  invented 
can  be  compared  with  this  of  the  French  in  a 
scientific  point  of  view ;  whilst  its  convenience  for 
the  purposes  of  commerce  in  now  so  generally 
admitted  by  those  who  have  made  themselves 
intimately  acquainted  with  its  working,  that 
its  universal  adoption  by  all  civilised  nations 
cannot  be  much  longer  delayed.  [Metbio 
Ststkm.] 

Of  the  different  measures  of  length  used  in 
European  countries,  the  foot  is  the  most  uni- 
vers:uly  prevalent.  We  subjoin  the  relation 
between  nie  foot  of  diflbrent  countries  and  the 
English  foot : — 

SDC^Uifoot 
Russian  foot        .        .     »  1 
Paris  fbot  .        .     a  1-065766 

and  Danish  foot «  1-029722 
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taken  from  the  middle  of  the  ear.  Eight  of  these 
pounds  were  to  form  the  gallon  of  dry  and  liquid 
measure,  8  of  these  gallons  the  bushel,  8  of 
these  bushels  the  quarter.  The  old  English 
pound,  therefore,  stood  to  the  troy  pound  in  the 
relation  of  1 5  to  1 6.  Some  few  standard  gallons 
and  bushels  have  been  preserved,  and  are.  gene- 
rally found  to  be  somewhat  less  than  the  exact 
proportion  indicated  by  this  calculation.  The 
troy  pound  was  not  known  as  a  legal  standard, 
it  would  appear,  till  certain  changes  were  intro- 
daced  into  Uie  currency  by  Henry  VIII. 

Affain,  the  sack  of  wool  vras  roughly  calcu- 
lated as  equal  in  weight  to  the  quarter  of  com ; 
15  Saxon  ounces  formed  the  libra  mercatoriOf 
i.e.  the  pound  of  7,000  grains  with  which  we 
are  £&miliar  under  the  name  of  avoirdupois. 
Fourteen  such  pounds  made  the  stone  of 
wool,  and  28  such  stones  constituted  the  sack. 
Such  a  calculation  will  be  found  to  make  the 
8&ck  of  wool  lighter  than  the  quarter  of  wheat 
by  nearly  four  pounds. 

Another  element  of  weight  was  the  charms  of 
lead.  This  contained  2,100  avoirdupois  pounds, 
and  divided  by  the  old  hundred,  i.  e.  108  lbs., 
will  be  found  to  contain  nearly  19^  hundred, 
that  is  ihe  modem  fother  or  fodder.  The 
charms  contained  30  fotmaie,  or  pedes,  each 
pes  containing  six  stone  less  2  lbs.  The  fix>t 
or  pig  will  be  found  to  be  the  tenth  of  a  cubic 
foot  of  lead. 

Iron  was  measured  by  the  piece,  26  of  which 
formed  the  hundredweight  of  108  lbs.  Wax 
and  spices  were  reckoned  by  the  same  hundred. 
Foreign  cloth  was  sold  by  the  piece  of  24  elk 
long  and  2  broad,  the  exactness  of  the  measure 
being  secured  by  a  rigorous  assize.  Ayleeham 
linen  was,  however,  only  f  broad. 

Wine  was  sold  by  the  tun  of  252  gallons,  Le. 
it  contained  4^  French  or  10  Spanish  hogi- 
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MEASUREMENT  OF  SHIPS 

heads.  A  fiuniliar  division  is  that  of  the  aex- 
tary  or  six  gallons. 

A  last  of  wool  was  12  sacks;  a  last  of 
herrings  t'en  thousand,  each  hundred  being  120. 
A  last  of  hides  was  100,  that  is  10  dakers  or 
dikers,  each  diker  being  10. 

The  foot^  the  yard,  and  the  acre  were  the 
same  as  at  present.  The  fullest  account  of 
ancient  English  measures,  though  apparently 
with  some  corruptions  in  the  text,  is  to  be  found 
in  Fleta,  De  Legibus  Anglia,  lib.  ii.  cap.  xii. 
The  assize  of  weights  and  measures  was  the 
duty  of  the  coroner,  and  the  duty  of  stamping 
them  belonged  to  the  justices  in  eyre.  The 
coroner  was  assisted  b^  a  jury  of  twelve  men, 
who  might  be  villeins  if  necessary. 

MCeaanrement  of  Slilpa.    [Toxnaob.] 

MCeatvPreaerwatton  of.  [Fbbssrvation 
OP  Mbat.] 

MCeatna  Audltorioa.    [Eab.] 

Xeooa  Balaam ■  The  produce  of  the  Bal' 
samodendron  giUadense,  growing  at  GKlead,  in 
Judffia.    It  is  also  called  OpobcSsamum, 

IKoohanleal  Oiunre.  A  curve  of  such  a 
nature  that  the  relation  between  the  absciss 
and  the  ordinate  cannot  be  expressed  by 
an  algebraic  equation.  Such  curves  are  now 
more  commonly  called  transcendental  curves, 

[CUBVB.] 

MCeobanloal  Vowera.  The  six  simple 
machines  known  as  the  Leveb,  the  Whbbl  and 
AxLB,  the  Imcliitbd  Plajib,  the  Wbdob,  the 
ScBBW,  and  the  Puixet  [see  the  respective 
terms]. 

Igeehanteal  Bolutton  of  a  Ctoometri- 
oal  Problem.  In  the  constructions  of  pure 
geometry  only  the  ruler  and  compasses  are 
allowed  to  be  used ;  or,  in  other  words,  the 
constructions  are  required  to  be  effected  by 
means  of  straight  lines  and  circles  only.  The 
ancient  geometers  soon  discovered  that  there 
were  many  problems  (such  as  the  duplication 
of  the  cube  and  the  trisection  of  an  angle) 
which  could  not  be  constructed  by  these  means. 
They  hence  had  recourse  to  other  instruments 
{maekinm)  to  effect  this  purpose;  and  such 
solutions  were  distinguished  from  the  geo- 
metrical ones  by  the  term  mechanical, 

SEeobaBioal  UTork.  The  exertion  of 
force  through  space.  It  is  estimated  in  foot- 
pounds, the  unit  being  the  work  performed  in 
raising  one  pound  avoirdupois,  against  gravity, 
to  a  height  of  one  foot.  In  the  modem  me- 
chanical theoiry  of  heat  the  utmost  mechanical 
work  that  can  be  accomplished  by  the  expen- 
diture of  a  quantity  of  heat  sufficient  to  raise 
one  pound  of  water  one  degree  (Fahrenheit) 
in  temperature,  is  called  the  mechanical  equiva^ 
lent  of  heat.  According  to  Joule's  experiments 
it  is  equal  to  772  foot-pounds. 

Meoliaiiloa  (Gr.  mx^i  machine).  In 
Natural  Philosophy,  the  science  which  treats 
of  forces  and  powers,  and  their  action  on 
bodies,  either  directly  or  by  the  intervention 
of  machinery. 

.  The  theory  of  mechanics,  which  is  a  branch 
of  mixed  mathematics,  is  founded  on  an  axiom 

484 


MECHANICS'  INSTITUTES 

or  principle  called  the  law  of  inertia,  or 
Newton's  first  law  of  motion ;  namely,  that  a 
body  must  remain  for  ever  in  a  state  of  rest,  or 
in  a  state  of  uniform  and  rectilineal  motion,  if 
it  be  not  disturbed  by  the  action  of  an  external 
cause.  Theoretical  mechanics  is,  therefore,  di 
vided  into  two  parts :  statics^  which  treats  of 
the  equilibrium  of  forces ;  and  dynamics,  which 
is  the  science  of  accelerating  or  retarding  forces, 
and  of  the  actions  which  those  forces  produce. 
When  the  bodies  under  consideration  are  in  the 
fluid  state,  these  become  respectively  hydro- 
statics and  hydrodynamics,  which  are  com- 
prehended under  hydraulics,  and  sometimes 
the  terms  aerostatics  and  aerodynamics  are 
used  to  denote  the  oorrespondinff  divisions  of 
pneumatics;  but  all  these  divisions  are  more 
frequently  included  under  the  general  term 
m^hanics. 

Practical  mechanics,  or  a  knowledge  of  the 
effects  of  some  of  the  mechanical  powers,  must 
have  existed  to  some  extent  from  the  earliest 
ages  of  the  world;  but  of  the  machines  used 
bv  the  ancients  in  their  constructions,  the 
oldest  extant  account  is  contained  in  the 
Architecture  of  Vitruvius.  Archimedes,  in  his 
treatise  De  JEqttiponderantibus,  first  investi' 
gated  theoretic^y  the  principles  of  equilibrium ; 
and  the  same  philosopner  is  celebrated  for  the 
mechanical  contrivances  by  which,  in  the  siege 
of  Syracuse,  he  so  long  frustrated  the  efforts  of 
the  Koman  army  under  Marcellus.  During  the 
eighteen  centuries  which  succeeded  the  age  of 
Archimedes,  the  theory  of  mechanics  remained 
in  the  same  state.  Galileo  laid  the  foundations 
of  modem  dynamics  by  his  discovery  of  the  law 
of  accelerating  forces,  and  by  reaudng  the 
propositions  of  that  sdence  to  mathematical 
formulffi.  Sir  Isaac  Newton,  by  his  invention 
of  fluxions,  enabled  mathematicians  to  complete 
what  Ghilileo  began. 

Although  we  possess  many  works  of  the 
highest  order  on  isolated  branches  of  me- 
chanics, Poisson's  IVaitS  de  Mecanique  (Paris 
1833)  still  remains  the  most  complete  treatise  on 
the  subject.  Of  flrst-dass  elementary  treatises 
in  English  a  great  number  might  be  cited ;  of  the 
more  recent  ones,  that  by  Pnce  in  the  3rd  and 
4th  volumes  of  his  IVeatise  on  the  Infinitesimal 
Calculus  (Oxford  1866)  deserves  high  com- 
mendation. 

MCeobanloa*  Znatitiitoa.  Mechanics'  in- 
stitutes may  be  safely  said  to  owe  their  origin 
to  Dr.  Birkbeck,  who,  in  1800,  delivered  a 
course  of  lectures  on  natural  philosophy  and 
its  application  to  the  arts  before  an  audienco 
composed  entirely  of  the  mechanics  of  Glasgow, 
though  it  was  not  until  after  the  lapse  of  twenty 
years  that  his  idea  was  followed  up.  Institu- 
tions of  this  sort  am  at  present  established  in 
almoet  every  town  in  England  whose  population 
amounts  to  10,000,  and  in  some  of  much  smaller 
number.  They  are  supported  partly  by  contri- 
butions, and  partly  by  tne  subscriptions  of  the 
members.  Short  courses  of  leiitures,  illustrated 
with  experiments,  are  given  on  popular  and 
interesting  subjects,  and  reading  rooms  are 


MECHANISTS 

attivched  to  the  greater  number  of  these 
institutioDfi,  which,  spealdng  generally,  are 
well  attended.  (Stat,  of  BriL  Empirtt  Tot  iL 
p.  369.) 

Mnotianlif  ■  Those  philoeophera  who  refer 
all  the  changes  in  the  umyerse  to  the  effect  of 
merely  mechanical  forces,  such  as  impact^  weighty 
and  the  like.  Thej  are  opposed  to  the  dy- 
namical philosophers,  or  those  who  assume  a 
living  and  spontaneous  power  in  nature,  ante- 
cedent to  and  different  from  the  phenomena 
present  to  the  senses.     [Matkrzalism.] 

MCeeboaeaa.  One  of  the  names  of  Batatas 
Jaiapa^  the  tuberous  roots  of  which  possess 
purgative  properties,  analogous  to  those  of  the 
truejal^ 

MeeoBle  Aeld  (Gr.  h'h'Cf^y,  the  poppy). 
The  pocnliar  add  with  which  morphia  and 
perhaps  some  of  the  other  organic  bases  are 
combined  in  opium.  When  pure,  it  forms  small 
white  crystals.  The  salts  of  this  acid  are 
termed  meconaiea ;  those  of  calcium,  barium, 
lead,  and  silver  are  white,  and  soluble  in 
nitric  acid.  This  acid  is  tribasic,  and  the 
formula  C^Hftj.ZKft  has  been  assigned  to 
it.  One  of  the  principal  characters  of  the 
add  and  of  its  salts  is  that  of  forming  a  com- 
pound with  the  peroxide  of  iron  of  an  intensely 
red  colour,  very  similar  to  that  of  the  sulpho- 
cyanate  of  iron,  but  differing  in  the  fact  that  a 
solution  of  corrosive  sublimate  does  not  destroy 
the  red  colour ;  hence  a  persalt  of  iron  is  an 
excellent  test  of  its  presence,  and  by  it  opium 
may  sometimes  be  recognised,  when  the  quan- 
tity is  so  small  as  to  render  the  morphia  very 
difficult  of  detection.  This  red  colour  is  de- 
stroyed by  heat,  by  sulphurous  acid,  and  by 
protochloride  of  tin.  Meconic  acid  in  solution 
gives  a  yellowish-white  precipitate  with  acetate 
of  lead,  and  this  predpitate  is  not  dissolved 
by  acetic  acid.    It  is  medicinally  inert. 

MCaeoniii  (Gr.  fjiiiKuy),  OpianyL  A  white 
neutral  fusible  substance,  procured  from  opium. 
About  two  grains  of  it  ar«»  said  to  be  contained 
in  a  pound  of  opium. 

MCeooBlmn  (Gr.  luriK^vuiv^  the  juice  of 
/i4«wr,  the  poppy).  Opium.  The  term  is  also 
applied  to  tne  excrement  found  in  the  lower 
part  of  the  fcetal  intestines. 

MCedal  (Ital  medaglia,  Fr.  medaille).  A 
piece  of  metal,  in  the  shape  of  a  coin,  bearing 
figures  or  devices,  struck  and  distributed  in 
memory  of  some  person  or  event.  Ancient 
coins,  although  intended  for  the  purpose  of 
circulation,  are  also  commonly  termed  medals. 

[NXTUISXATICS.] 

Medallion  (Fr.  medaiUon).  In  Architec- 
ture, this  word  is  applied  to  carvings  on  the 
plain  spaces  of  the  walls,  surrounded  by  a 
raised  border. 

MiDAT.LToy.  In  Numismatics,  this  mime  is 
appropriated  to  coins  struck  in  Rome  and  in  the 
provinces  under  the  empire,  which,  in  gold  or 
fUver,  exceed  in  size  the  largest  coins  of  which 
the  name  and  value  are  known  in  those  respec- 
tive metals ;  viz.  the  aureus  in  gold,  and  the 
dsBariw  in  silver.     It  has   been   doubted 
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whether  they  were  intended  for  the  purpose 
of  drculation,  or  merely  struck,  like  modem 
medals,  to  commemorate  persons  or  events. 
[NxTMiSMAnca.] 

Medea    or   Medela   (Gr.).      In    Greek 

Mythology,   a    daughter  of   .£etes,   king    of 

i  Colchis, .  in  whose  palace  was  preserved  the 

falden  fleece  of  the  ram  which  had  borne 
hrixus  and  his  sister  Hell6  firom  the  house 
of  Athamas.  The  recovery  of  this  golden 
fleece  was  the  task  imposed  by  Pelias,  king 
of  lolcos,  upon  Jason,  who  sailed  from  Thes- 
saly  with  a  large  number  of  Hellenic  chieftains 
in  the  ship  Argo,  and  after  having  passed 
through  the  Symplegades,  arrived  at  length 
in  Colchis.  Here  .£etes  promised  to  eive  him  the 
fleece,  on  condition  that  he  should  first  plough 
the  land  with  fire-breathing  bulls,  and  sow  it 
with  dragon's  teeth.  These  conditions  Medea, 
the  wise  maiden,  whose  love  Jason  had  obtained^ 
enabled  him  to  perform.  She  anointed  his  body 
with  an  ointment  which  protected  him  against 
the  fleiy  breath  of  the  bulls,  and  told  him  to 
cast  a  stone  among  the  armed  men  who  sprang 
from  the  dragon's  teeth,  so  that  they  should 
fight  with  and  slay  one  another.  Then  leading 
Jason  to  the  secret  place  where  the  fleece  was 
kept,  she  lulled  to  sleep  the  dragon  that 
guarded  it,  and  then  left  Colchis  with  Jason, 
who  had  now  performed  the  bidding  of  Pelias. 

But  Medea  had  sworn  to  avenge  the  wrong 
done  to  Jason ;  and  as  she  abode  in  the  house  of 
Pelias  at  lolcos,  she  persuaded  his  daughters  to 
cut  up  his  bodv  and  boil  his  limbs  in  a  cauldron, 
in  the  belief  that  he  would  thus  be  restored  to 
youth.  Medea  purposely  omitted  to  pronounce 
the  spell  at  the  right  time,  and  the  limbs  of 
Pelias  were  consumed  by  the  fire.  She  then 
took  Jason  in  her  dragon  chariot  to  Argosy 
where  he  fell  in  love  with  Glauk6,  the  daughter 
of  the  king,  Creon.  Disguising  her  wrath,  she 
gave  to  Glaukd,  as  bridal  presents,  a  wreath 
with  a  robe  which  Helios  (the  sun)  gave 
her  before  she  left  the  house  of  her  father 
iBetes.  But  the  magic  gifts  ate  into  her  fiesh, 
and  Creon,  who  tried  to  save  her,  died  with  his 
daughter  Glaukd,  while  Medea  fied  from  the 
land  in  her  dragon  diariot.  In  the  sequel  of 
the  tale,  she  slays  her  children  by  Jason — a 
crime  dosdy  resembling  the  slaughter  of  Pelope 
by  Tantalus. 

The  connexion  of  this  myth  with  other 
solar  legends  is  obvious.  In  the  Homeric 
hymn  to  Hkbmus,  the  sun  god  Phoebus  is 
represented  as  possessed  of  a  hidden  wis- 
dom which  Hermes  vainly  seeks  to  attain. 
This  wisdom  is  inherited  by  Asklepios 
C^eculapiusX  the  son  of  Phoebus,  and  by 
Medea,  the  Colchian  maiden.  The  very  gilt 
which  Helios  bestows  on  her  reappears  in 
the  story  of  Deianeira,  whose  robe  scorches 
the  body  of  Heracles.  The  robe  is,  in  fact, 
the  same  as  the  golden  fieece,  and  its  de- 
structive power  is  exhibited  in  the  deadly 
arrows  of  Philoctetes,  the  sword  of  The« 
sens  and  of  Perseus,  the  spear  of  Artemis, 
Meleagroe,  and  Achilleus.    In  the  legend  of 
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Medea,  Jason  plays  the  part  of  Paris  in  that 
of  (En6n^  and  Glaukd  answers  to  the  Arg;ivd 
Helen.  The  slaughter  of  Medea's  children  is 
one  of  the  many  forms  under  which  is  dis- 
played the  destmctive  power  of  the  sun  on  the 
snuts  which  he  has  produced.  This  idea  is 
prominent  in  the  myths  of  Phaethon,  Lykaon, 
and  Tantalus,  while  the  notion  of  the  sun's 
secret  wisdom  presents  one  of  the  sources  fh>m 
which  seem  to  hare  sprung  the  theories  of 
sorcery  and  witchcrafts 

IK«di8e  (Lat).  The  three  letters  &,  ^,  and 
d  (beta,  gamma,  delta)  are  so  called  m  the 
Ghreek  alphabet,  as  holding  respectively  a 
middle  place  between  their  several  tenues^ 
Vl  ^f  ^  (P\  I^app&i  tau),  and  aspirates,  ph,  ch, 
th  (phi,  chi,  theta). 

Mediant.  In  Music,  the  third  note  of  the 
scale,  which  is  a  major  or  minor  third  higher 
than  the  key  note,  according  as  the  mode  is 
miyor  or  minor. 

Hediastlnnni  (Lat.  from  medius).    The 

re  left  in  the  median  line  of  the  chest  by 
non-approximation  of  the  two  lungs.  It 
extends  from  the  sternum  in  front  to  the  spine 
behind,  and  contains  all  tbe  thoracic  viscera 
excepting  the  lungs. 

Xediatlsation.  The  annexation  of  the 
smaller  German  sovereignties  to  larger  conti- 
guous states,  which  took  place,  on  a  large  scale, 
after  the  dissolution  of  the  German  empire  in 
1806.  The  same  thing  had  been  done  on  various 
occasions  during  the  continuance  of  the  em- 
pire ;  and  the  dominions  so  annexed  were  said 
to  be  mediatised,  i.e.  made  mediately  instead  of 
immediately  dependent  on  the  empire.  The 
term  was  retained  when  the  abolition  of  the 
German  union  had  rendered  it  in  strictness 
inappropriate.  A  few  more  were  mediatised 
after  the  peace  of  1 8 1 6.  ( Con  v.  Lex* ;  Hawkins's 
Gtrmany,  1838.) 

Medloatro  (Gr.  MijSiic^,  a  term  applied  by 
Dioscorides  to  a  Median  grass).  A  genus 
which  affords  some  agricultural  fodder  plants. 
M,  saliva  is  the  Lucem  so  much  cultivated 
as  green  food  for  horses  and  cattle ;  and  M, 
Uipulina  is  the  Nonsuch  introduced  into  pas- 
tures along  with  grasses  and  clovers. 

Medicine.    [Suboeby.] 

Mediterranean  Sea.  This  large  and 
beautiful  sea,  separating  Europe  from  Africa, 
'  opening  into  the  Atlantic  only  by  the  narrow 
straits  of  GKbraltar,  and  communicating  with 
the  Black  Sea  by  the  straits  of  the  Hellespont 
and  Bosphorus,  between  which  lies  the  narrow 
sea  of  Marmora,  contains  nearly  a  million  square 
miles  of  water,  of  considerable  depth,  and  much 
more  salt  than  the  great  ocean.  Its  waters  are 
several  degrees  warmer  than  those  of  the  At- 
lantic, and  the  evaporation  from  it,  from  various 
causes,  is  excessive.  The  depth  oi  some  parts 
is  as  much  as  a  thousand  fathoms.  The  shores 
of  the  Mediterranean  are  exceedingly  indented ; 
and  many  islands,  some  of  laree  size,  and  most 
of  them  of  singular  historical  interest,  are  con- 
tained in  it  The  islands  of  Sardinia  and  Cor- 
siea»  the  Balearic  Islands,  Malta,  Sicily,  the 
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Ionian  Islands,  the  islands  of  the  Ch^eek  Aichi* 
pelisgo,  and  others,  are  all  familiar  examples. 

The  Mediterranean  is  crossed  by  a  submarine 
bank,  almost  connecting  Sicily  with  Africa,  and 
nearly  dividing  the  sea  into  two  parta  The 
eastern  portion  is  in  some  respects  distinct 
from  the  western.  It  receives  many  important 
streams,  of  which  the  Kile  is  the  principal ; 
but  the  supply  of  frmh  water  is  by  no  means 
equal  to  the  evaporation  fh)m  the  surface,  and 
thus  a  constant  current  sets  inwards  thMugh 
the  straits  of  Gibraltar  to  supply  the  deficiency. 

Very  large  parts  of  the  Mediterranean  are 
more  or  less  directly  influenced  by  volcanic 
action  and  earthquakes,  and  more  than  once 
its  bed  has  been  broken,  and  perhaps  upheaved, 
and  islands  have  suddenly  appeared  where  be- 
fore there  had  been  deep  water.  The  great 
volcanoes  of  Etna  and  Vesuvius,  the  smaller  but 
constantly  erupting  volcanoes  of  the  lipari  is- 
lands, and  the  volcanic  rocks  of  tbe  eastern 
shores,  all  prove  that  subterranean  fires  largely 
act  under  its  bod ;  and  the  occasional  evidence 
of  slow  upheaval  or  ^^pi^^'^ioi^  o°  the  coasts 
of  Italy,  prove  that  the  acfion,'  so  far  as  grisat 
eruptions  are  concerned,  although  intermittent, 
is  constantly  going  on. 

The  shores  of  the  Mediterranean  include 
some  of  the  most  interesting  districts  of  the 
civilised  world.  They  branch  into  several  seas, 
of  which  the  Adriatic  and  the  iBgean  are  the 
most  familiar.  They  possess  many  harbours 
and  ports,  and  the  shores  are  picturesque  in 
the  mghest  degree. 

Several  currents  of  small  magnitude  have 
been  observed  in  this  inland  sea.  They  are  for 
the  most  part  sluggish  and  very  variable,  and 
seem  to  depend  on  prevalent  winds.  There  is  a 
slight  tide  in  most  parts  of  the  Mediterranean ; 
but  it  is  greatly  masked  by  the  effect  of  winds. 

Medinm.  In  Physics,  the  substance  or 
matter  in  which  bodies  exist,  or  through  which 
they  move  in  passing  from  one  point  to  another. 
The  resistance  which  different  mediums  oppose 
to  bodies  in  motion  is  proportional  to  the  re- 
spective densities  of  the  mediums.  Newton 
supposed  the  existence  of  a  universal  medium, 
or  ether,  infinitely  more  rare  or  subtile  than 
air,  and  diffused  through  the  whole  creation. 
The  modem  discoveries  of  the  propagation  of 
light  by  undulation,  and  of  the  acceleration  of 
some  of  the  small  comets,  caused  apparently 
by  the  resistance  which  it  offers  (hence  the 
term  resisting  medium),  give  great  probability 
to  this  supposition. 

Me<Uidite.  A  sulphate  of  uranium  and 
lime,  found  near  Adrianople,  in  Turkey,  and 
named  after  the  late  sultan  Abdul  Medjid. 

Medlar.  The  fruit  of  the  Mesvilus  ger- 
manica,  a  plant  found  wild  in  several  parts  of 
Central  Europe.  It  is  remarkable  for  the  aus- 
terity of  its  fruit  when  first  gathered,  and  for 
its  total  loss  of  that  quality  iSter  a  few  weeks, 
when  it  becomes  soft,  brown,  and  sweet — a 
condition  called  bletted,  from  the  French  blet, 
over-ripe.  Of  the  garden  varieties  the  Dutch 
medlar  is  the  finest  as  to  size,  and  the  Kotdng^ 
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ham  the  moet  delicate  in  flaTOnr.  In  the  eyes 
of  a  botanist  the  medlar  is  only  a  hawthorn 
berry  of  large  size. 

lff<»d»nm  (Lat  marrow).  In  Botany,  the 
pith  or  central  colnnm  of  an  Exogenous  plant. 
It  has  sometimes  been  ctdled*meduUin. 

BKedvlla  Oliloiivata.  In  Anatomy,  the 
name  given  to  the  mass  of  grey  and  white 
neurine  contained  in  the  occipital  segment  of 
the  eraninm,  and  forming  the  medium  of  con- 
nection between  the  spinal  marrow  (myelon) 
and  the  brain  (encephalon) :  it  is  sometimes 
described  as  the  cepnalic  prolongation  of  the 
mydon;  but  it  has  distinct  and  higher  func- 
tions, and  constitutes  the*  chief  part  of  the 
epencephaiic  division  of  the  brain.     [Bsain.] 

IC«d«IUi  Spinalla  (Lat.  iho  spinal  pith). 
In  Anatomy,  the  part  of  the  nervous  axis  which 
IB  contained  in  the  vertobne  of  the  trunk. 
[Mtelok.] 

ICadnllary.  Belonging,  or  alike  in  miture, 
to  marrow,  as  medulla  spinalis^  the  myilon  or 
spinal  marrow ;  meduUa  oblongata,  that  part  of 
the  myelon  which  lies  within  the  basioccipital 
bone ;  medullary  substance,  the  white  substance 
of  the  brain,  and  the  inner,  as  opposed  to  the 
cortical  substance  of  the  kidney. 

Mednllayy  Kaya.  The  vertical  plates  of 
cellular  tissue  which  radiate  from  the  centre  of 
the  stem  of  Exogenous  plants,  through  the 
wood  to  the  bark.  They  cause  that  appearance 
in  timber  which  carpenters  call  silver  grain,  or 
flower  of  the  wood. 

ICediillary  Slieatb.  A  thin  layer  of 
vessels  which  surround  the  pith  of  Exogenous 
plants,  and  thence  extend  into  the  leaves  and 
parts  of  fructification. 

Btedullary  Sabatanoe.  The  interior 
white  portion  of  the  brain.  The  meduUa  ob- 
lonffota  is  a  part  of  the  brain,  lying  upon  the 
basilar  process  of  the  occipital  bone,  and 
formed  by  the  junction  of  the  crura  of  the 
brain  and  cerebellum.  It  terminates  in  the 
spinal  marrow. 

Blediiaa  (Or.  fidicwra^  a  ruler).  In  My- 
thology, the. mortal  Gdboon  [which  see];  ac- 
cording to  Hesiod,  the  daughter  of  Keto  and 
the  sea-god  Phork^-s,  whose  face  turned  all  who 
looked  upon  her  into  stone.  She  was  slain  by 
Perseus,  who  placed  her  head  on  the  segis  of 
Athtod,  where  it  retained  its  petrifying  power. 

Medusa.  In  Zoology,  a  name  given  by 
Linnseus  to  a  genus  of  marine  animals,  now 
forming  an  extensive  tribe  {Medusaria)  in  the 
class  Acalepha  of  the  Cuvierian  system.  The 
body  is  in  the  form  of  a  gelatinous  disc,  more 
or  less  convex  above,  called  the  umbel,  from 
the  centre  of  which,  and  from  the  margin, 
there  depend  in  most  of  the  species  processes 
or  filaments  more  or  less  numerous,  and  more 
or  less  elongated.  The  MedustB  are  commonly 
known  by  the  name  of  sea-blubber,  jelly-fish, 
^  They  have  a  stomach  or  digestive  cavity 
excavated  in  the  centre  ot  the  disc,  and  open- 
ing extemallv  either  by  a  central  and  inf^or 
eradal  moutn,  or  continued  into  bntnehed 
i^peadages,  and  receiving  the  nutriment  by 
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innumerable  minute  pores,  analogous  to  the 
stomata  of  plants,  or  those  roet-Hke  appendage 
The  digested  fluid  is  conveyed  by  vessels  frai|i 
the  stomach  to  an  exouisite  network  or  plexne 
situated  on  the  under  suriaee  of  the  border 
of  the  disc,  where  it  receives  the  influence  of 
the  atmosphere,  and  is  fitted  for  assimilation. 
Some  species,  as  the  Medusa  aurita,  have  also 
intestinal  canals  leading  from  the  stomach  to 
separate  anal  outlets.  Traces  of  a  nervooi 
system  and  rudimental  oi^gans  of  vision  have 
been  discerned  in  some  of  the  Medusm.  Thej 
swim  by  muscular  contraction  of  the  maigins 
of  the  disc.  They  are  of  distinct  sexes,  whidi 
congregate  together  chiefly  in  the  aintumiial 
months.  The  nude  and  femide  organs  much 
resemble  each  other,  and  are  situateid,  in  both 
sexes,  in  corresponding  cavities,  genemlly  fbnr 
i  in  number,  on  the  under  surfiioe  of  the  disc. 
The  ova  are  received  when  impregnated  in 
marsupial  sacs  appended  to  the  arms  (in  3fe- 
dusa  aurita),  whence  they  escape  in  the  form  of 
ciliated  infusoria,  afterwards  assume  the  struo- 
ture  of  eight-armed  polypnes,  pass  the  winter  in 
this  state,  and  undergo  their  flnal  transformation 
in  spring.  Notwithstanding  the  complication 
of  the  organic  machinery,  factions,  and  gene- 
i  rative  economy  of  the  Medusa,  their  solids 
form  so  small  a  proportion  of  their  frame  thal^ 
of  a  Medusa  of  ten  pounds  weight,  what  re- 
mains upon  the  flltsr  through  which  its  fluid 
parts  (chiefly  sea- water)  have  escaped  does 
not  exceed  two  drachms.  A  great  number  of 
the  Medusa  are  phosphorescent^  shining  in  the- 
night  like  globes  of  flre^;  but  the  nature  and. 
the  agents  of  this  wonderful  proper^  remain 
to  be  discovered.  Most  of  the  Medusa  af 
certain  seasons  sting  and  inflame  the  handi 
that  touches  them;  but  the  cause  of  thiirpio* 
perty  is  equally  unknown. 

IC«ersoliaiiiii  (Ger.  foam  of  the  sea).  A 
hydrous  silicate  of  magnesia.  It  is  found  in- 
various  parts  of  Europe,  but  chiefly  in  Asia 
Minor,  in  stratifled,  earthy,  or  alluvial  deposits, 
at  the  plains  of  Edci-shehr,  and  in  Natolia  at 
Kiltschik  near  Konieh.  It  is  dull  and  opaque, 
white  or  yellowish  in  colour,  adheres  to  the 
tongue,  yields  to  the  nail,  and  has  a  spedfie 
gravity  of  only  1-3  to  1*6.  In  the  Turkish 
dominions  it  is  used  as  a  substitute  for  fuller^fr 
earth,  and  for  washing  linen.  The  principal 
use  of  Meerschaum  is  in  the  manufacture  of 
tobacco  pipes,  which  are  prepared  for  sale  in 
Germany  by  being  soaked  .m  melted  tallow 
or  wax,  and  afterwards  polished.  Imitation 
meerschaum  pipes  are  sold  in  lai^e  quantities, 
and  care  is  necessary  to  guard  against  deception. 
The  best  criterion  is  the  peculiar  brown  colour 
which  the  genuine  Meerachanm  pipe  assumes 
after  having  been  smoked  some  time. 

ICeffaliroinite.  A  variety  of  chloro* 
bromide  of  silver  found  in  limestone  at  Copiapo 
in  Chili. 

IC«f«l0slaa  Ckumas.  One  of  the  most 
magnificent  of  the  Rom/in  exhibitions  of  the 
circus ;  in  honour  of  Cy bele,  as  ^  amtoAit  ^<^ 
the  great  goddess,  the  mother  of  ^e  godSb 
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ICegmli6iaiiys  (Or.  hh^t  jj^^  ^^  ^X^t 
a  fish).  An  extmct  genus  of  nBhes,  including 
•pedes  of  great  size ;  one  of  which,  the  Meaa- 
Uekthyt  Hibbertif  has  left  its  teeth  and  other 
parts  in  the  cannel  coal  of  Fifeshire,  and  the 
Edinburgh  coal-field. 

Xevalonys  (Gr.  fUyas,  and  6ry^  a  daw), 
A  large  fossil  mammalian,  the  remains  of  whidi 
were  found  in  a  cayem  in  the  limestone  of 
Virginia  in  America. 

MeffaloptenuM  (Gr.  fUyta,  and  wrtpip,  a 
fiatker),  A  name  giyen  by  Latzeille  to  a  &milj 
of  Flanipennate  l^nropterous  insects,  compre- 
hending those  which  have  large  wings  horizon- 
tMttjfblded. 

XeffmlOMMurus  (Gr.  /x^r,  and  travpos,  a 
Ugard).  The  generic  name  applied  by  Dr. 
Buckland  to  an  extinct  genus  of  gigantic  Sau- 
nans,  discovered  by  him  in  the  oolitic  slate  of 
Stonesfield,  near  Oxford.  The  species  on  which 
the  genus  is  founded  included  individuals 
measuring  from  forty  to  fifty  feet  in  length; 
thev  partook  of  the  structure  of  the  crocodile 
and  monitor.  The  entire  skeleton  has  not  as 
yet  been  found.  The  femur  and  tibia  measure 
nearly  three  feet  each ;  and  a  metatarsal  bone 
has  been  found  of  the  length  of  thirteen  inches. 
The  bones  of  the  extremities  have  large  medul- 
lazy  cavities.  Thegenericcharacterisprindpally 
ibonded  on  the  teeth,  which  Dr.  Buckland  thus 
describes:  *In  the  structure  of  these  teeth 
we  find  a  combination  of  mechanical  contri- 
Tanees  analogous  to  those  which  are  adopted 
in  the  construction  of  the  knife^  the  sabre, 
•nd  the  saw.  When  first  protruded  above 
the  gnm,  the  apex  of  each  tooth  presented 
a  doable  cutting  edge  of  serrated  enamel.  In 
tills  stage  its  position  and  line  of  action  were 
neasly  verticai,  and  its  form  like  that  of  the 
two-edfled  point  of  a  sabre,  cutting  equally  on 
«adi  side.  As  the  tooth  advanced  in  growth, 
it  became  carved  backwards,  in  form  of  a 
proning  knife,  and  the  edse  of  serrated  enamd 
was  continued  downwanu  to  the  base  of  the 
iimer  and  cutting  side  of  the  tooth ;  whilst  on 
the  outer  side  a  similar  edge  descended  but  to 
a  short  distance  from  the  point,  and  the  convex 
portion  of  the  tooth  became  blunt  and  thick,  as 
the  back  of  a  knife  is  made  thick  for  the  pur- 
pose of  produdng  strength.  In  a  tooth  thus 
rarmed  for  cutting  along  its  concave  edge,  each 
movement«of  the  jaw  combined  the  power  of  the 
knifo  and  saw;  wlulst  the  apex,  in  making  the 
first  indsion,  acted  like  the  two-edged  sabre. 
The  backward  curvature  of  the  full-grown  teeth 
enabled  them  to  retain,  like  barlM,  the  prey 
which  they  had  penetrated.'  (Bridgewater  Trea- 
iUe  i.  p.  288.)  These  formidable  teeth,  which 
saflldently  bespeak  the  carnivorous  and  pre- 
datory nature  of  the  extinct  monster,  were 
•zrax^^  in  a  pretty  dose  series,  in  sockets, 
■long  the  alveolar  border  pf  the  jaws. 


(Or.  M^yof,  and  rvrr^pti, 
Th< 


a  fnkfkt  bird  or  bat).  The  first  division  or  tribe 
of  £e  order  Cheiroptera,  induding  the  largest 
■pedes  of  bats,  or  flying  f area ;  which,  how- 
etar,  are  ezdosivdy  vegetable  feeders^  living 
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mostly  on  soft  froits;  and  having  the  molar 
teeth  adapted  to  that  kind  of  food  bv  their 
broad  simple  crowns.  The  tribe  is  also  dis- 
tinguished from  the  animal-feeding  bats,  whe- 
ther bloodsuckers  or  insect-catchers,  by  having 
the  two  innermost  fingers  armed  with  hook- 
shaped  claws,  and  by  the  simple  structure  of 
the  nose  and  ears.  The  alimentary  canal,  and 
especially  the  stomach  of  the  great  frugivoroos 
bats,  are  likewise  more  complicated  than  in  the 
other  tribes.  The  meganycterans  are  distri- 
buted over  the  warmer  parts  of  Asia,  Afrieai 
and  the  Polynesian  Isles,  but  do  not  enat  in 
America.  They  comjmse  the  genera  Hypo^ 
derma,  Pteropue,  and  Harpyia, 

MacarlMi  flobool  of  Greek  Vlillo- 
■opiij.  This  school,  fbiinded  at  Megara  by 
the  disdples  of  Socrates,  who  retired  thither 
after  his  death,  was  distinguiBhed  by  its  logical 
subtlety.  Its  most  celebrated  names  were 
those  dT  Eudides,  Eubulides,  and  Stilpo. 

MCeffAStomes  {Or,  I'^h^t  An»  crdfui, 
fnouth).  The  name  of  a  fieunily  of  Univalve 
shells,  comprehending  those  which  are  not 
symmetrical,  and  which  have  a  very  large 
aperture  or  mouth. 

Megatheiliiiii  (Or.  fiiyaf,  and  Biiplw,  a 
beatt).  The  name  given  by  Cnvier  to  a  genus 
of  extinct  Edentate  quadrupeds,  including  and 
represented  by  one  of  the  most  gigantic  of 
terrestrial  mammalia.  The  hanndies  of  the 
Meaatherium  Cuvieri  were  more  than  five  feet 
wide,  and  its  body  twelve  feet  long  and  dght 
feet  high ;  its  feet  were  a  yard  in  length,  and 
terminated  by  formidable  compressed  daws 
of  immense  size ;  its  tail  was  of  great  length, 
and  probably  much  larger  than  that  of  any 
other  extinct  or  living  terrestrial  mammal.  The 
head  of  the  megatherium  was  relatively  small : 
the  cranium  presents  many  of  the  peculiarities 
of  that  of  the  sloth.  The  upper  jaw  was  armed 
with  five  teeth  on  each  side,  the  lower  jaw  with 
four  on  each  side:  all  the  eighteen  teeth  be- 
long to  the  molar  series.  They  were  perpetually 
growing,  like  the  incisors  of  the  Rodents ;  but 
had  their  grinding  surface  traversed  by  two 
transverse  ridges,  and  their  texture  composed,  as 
in  the  teeth  of  the  sloth,  of  a  central  body  of 
coarse  ivory,  a  thick  outer  coating  of  csementum, 
and  a  thin  intermediate  layer  of  fine  and  dense 
ivory,  which  forms  the  prominent  terminating 
ridges  of  the  crown. 

Nothing  certain  is  known  of  the  nature  of 
the  integuments  of  this  singular  and  eoormous 
animal ;  but  the  fossil  bony  armour  which  was 
once  conjectured  to  have  appertained  to  the 
megatherium  unquestionably  belongs  to  another 
spedes  of  gigantic  Edentates,  more  nearly  al- 
hed  to  the  amadillo.     [OLTFTODOir.] 

BCegrlm   (Fr.    migraine,    from    (}r.    iitu 
KpoMla),    A  violent  Intermitting  pain  affecting 
one  side*  x>f  the  head. 

ICeloMte  (Or.  fitlvr,  less).  A  silicate  of 
alumina  and  lime,  found  in  grains  or  small 
crystals  of  a  whitish  or  areyish  white  colour 
at  Monte  Somma  near  Vesuvius.  The  name 
implies  that  the  terminating  pyzamids  of  the 
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srystahi  are  lower  than  in  Idocrase,  and  con- 
Beqnently  that  the  axis  of  the  primary  form 
if  shorter. 

IC«laconlte  (Gr.  ^^Aaf,  blacky  and  ir^rif, 
powder).  An  earthy  bhick  oxide  of  copper 
ibnnd  in  Cornwall  and  elsewhere. 

BKelama  (Gr.  iiixaiva,  fern,  oi  fiixas^  black). 
A  disease  characterised  by  the  passage  of  dark 
coloured  blood  by  stool.  The  pitch-black 
appearance  of  the  eyacoations  is  so  striking, 
that,  when  they  are  once  seen,  the  nature  of  the 
affection  denoted  can  scarcely  be  mistaken.  The 
cause  exists  apparently  in  a  congested  state  of 
die  liver  and  stomach,  and  the  treatment  con- 
sists in  the  free  use  of  mercurial  purges.  The 
ancients  considered  that  the  dark-coloured 
stools  were  composed  of  black  bile ;  but  the 
coTTect  inference  from  all  that  we  know  of 
the  pathology  of  the  disease,  is,  that  the 
blood  passed  by  stool  comes  from  the  con- 
gested stomach,  having  acquired  its  black 
colour  from  contact  with  the  gastric  juice. 
Hippocrates  speaks  of  a  /UAcuki  ¥iffos  cha- 
racterised by  the  vomiting  of  black  blood,  but 
this  more  properly  comes  under  the  title  of 
hamatemesis  in  modern  nosology. 

Blelaleuoa  (Gr.  /i^Aor,  blacky  and  Acvk^t, 
white),  A  genus  of  Myrtacea  consisting  of 
trees  and  shrubs,  abounding  in  volatile  aroma- 
tic oil  M,  minor  yields  by  distillation  of  its 
leaves,  after  fermentation,  the  green  aromatic 
oil  called  Cajaputi  or  Cajeput  oil,  a  valu-ible 
antispasmodic  and  stimulant.  The  species  are 
natives  of  Australia  and  the  islands  of  the 
Indian  Ocean. 

Malanii  A  substance  formed  during  the 
distillation  of  a  mixture  of  sal-ammoniac  and 
sulphocyanate  of  potassium. 

Melamliie.  Syn.  with  Cyanuramide.  A  co- 
lourless crystalline  salifiable  base  derived  from 
melam,  by  boiling  with  strong  solution  of  potash. 

Hffalampodtnm  (Gr.  /LicAa^v^Siov).  The 
name  of  a  modem  genus  of  weedy  Componta, 
Mdampodium  was  one  of  the  Greek  names 
given  to  the  Black  Hellebore  [HKT.T.nBonrs], 
with  which  the  modern  plant  has  no  relation. 

Melampsriin.  Syn.i»ithl)ulcite.  Acrystal- 
lisable  substance,  soluble  in  watf>r  and  nearly  in- 
sipid, contained  in  the  Melampt/rwn  nemoroeum. 

MeUuuwpbalt.  A  name  given  to  the 
Albert  Coal  of  Nova  Scotia  in  consequence  of 
ils  resemblance  to  Asphalt 

Kelanolioly  (Gr.  fiffA«7xo^^»  black  bile), 
A  disease  of  the  mind,  chiefly  characterised  by 
ungrounded  apprehension  of  evil.  Melancholy 
is  correctly  designated  a  form  of  insanity  when 
it  continues  for  an  inordinate  period  after 
any  given  cause  of  grief  has  been  removed. 
It  is  undoubtedly  so  when  it  arises  without  the 
operation  of  any  mental  cause.  We  find  it 
connected  with  dyspepsia,  with  constipation, 
and  other  signs  of  physical  disease.  Systematic 
writers  speak  of  various  forms  of  melancholic 
insanity,  such  as  the  religious,  the  nostalgic,  && 

Melaiila.  A  genus  of  fluviatile  Fectini- 
branchiate  Gastropods,  having  a  moderately 
thick  shell,  with  an  aperture  longer  than  it  is 
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wide^  enlarging  opposite  the  spiie,  and  th« 
columella  without  folds  or  umbilicus :  the  length 
of  the  spire  is  various.  They  have  long  ten* 
taenia,  with  the  eyes  on  their  external  side,  and 
at  about  the  third  of  their  length  from  the  base. 

MalUnlo  JLeld.  An  amorphous  black  sub* 
stance  derived  from  hydride  of  salicyl. 

Malaatn.  The  black  pigment  of  the  eye. 
When  separated  from  the  surroundinff  mem- 
brane, it  is  a  heavy  black  powder  insoluble  in^ 
water,  alcohol,  and  ether. 

Malanlf  (Gr.  m^Xot).  A  variety  of  Iron- 
lime  Garnet)  oceurrinff  in  black  dodecahedrons 
in  the  older  lavas  of  Vesuvius.  Those  found  at 
Frascati  near  Borne  are  locally  called  Black 
Gamete  of  Fraaeati.    [Garxbt.] 

Blelanoolirolte  (Gr.  ^Aar,  black;  XP^ 
oolour),  Chromate  of  lead,  found  massive  and 
in  tabular  rhombic  prisms,  of  a  oolour  between 
cochineal  and  hyacinth  red,  at  Beresow,  in 
Siberia.  The  name  has  reference  to  the  change 
of  colour  which  the  mineral  undergoes  before 
the  blow-pipe. 

BCalaBOfttlllo  Aeld*  A  synonym  of  Meta^ 
gallic  acid, 

ICalanoiTliOBa  (Gr.  fi^Aos,  blacky  and  ^4m,  1 
flow),  A  genus  of  Anaeardiacea  consisting  of 
large  trees  natives  of  India.  M,  ueitatiseima, 
common  in  Indian  forests,  produces  a  dark- 
coloured  wood  of  excessive  hardness,  so  heavy 
that  anchors  for  native  boats  are  made  of  it ; 
and  also  a  valuable  black  varnish,  obtained  by 
tapping  the  trees. 

Malanoaia  (Gr.).  A  malignant  disease, 
characterised  by  deposition  of  a  black  matter  in 
various  parts  of  the  body. 

Hff0laiiotmnatc  Aeld«  The  black  sub- 
stance formed  by  the  action  of  excess  of  potash 
upon  tannic  or  gallic  acid. 

Malantiif  ■  A  mineralogical  synonym 
for  Native  Sulphate  of  Iron  [Cofpebas],  derived 
from  the  word  Melanteria^  made  use  of  by  Pliny 
to  denote  the  same  substance. 

BCalaafliaeeaB  (Melanthium,  one  of  the 
genera).  An  order  of  Endogenous  plants  be- 
longing to  the  Lilial  alliance,  with  a  regular 
six-parted  inferior  perianth,  and  six  stamens 
with  the  anthers  looking  outwards.  The  num- 
ber of  species  included  in  it  is  inconsiderable ; 
but  among  them  are  the  Viratrum^  or  White 
Hellebore,  and  ColcMcum,  or  Meadow  SaflQron, 
the  poisonous  qualities  of  which  indicate  the 
general  properties  of  the  order. 

Xelanuraiilo  Aeld.  A  product  of  the 
action  of  heat  on  urea. 

Halaa  (Qtr,  black),  A  disease  endemic  in 
Arabia:  it  eonsists  in  the  formation  of  dark 
brown  or  black  spots  upon  the  skin. 

Melaama  (Gr. ).  A  disease  of  aged  nersonsi 
in  which  a  black  spot  appears  upon  the  skin, 
which  forms  a  foul  ulcer.  A  form  of  melasma 
is  now  described  by  nosologists  in  oonnectioii 
with  disease  of  the  supra-renal  capsules,  con- 
stituting the  pathological  condition  known  at 
Addison's  dieease, 

.  Halaaoniaa  (Gr.  iiiku,  and  cmiun,  bodif\ 
A  tribe  of  Heteromenras  Goleopterons  inaeel^ 
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09BipriBiiig  those  which  are  cf  a  tmiibnn  hMii> 
or  grey  colour. 

Igelass— .    [M0ULSSB8.] 
'  MelMMio  Aeld.     An  add  produced  to* 
g(i0therwith  glneic  acid  by  the  action  of  potash 
on  grape-sugar. 

BKelastonmeeae  (Melastoma,  >  one  of  the^ 
g^era^.  A  natural  orider  of  Exogenow  plants 
belonging  to  the  Myrtal  alliance^  with  poly- 
petalous  flowers  and  strongljr  ribbed  leares^  in* 
nabiting  tropical  countries  in  great  numbers, 
but  unknown  in  Europif^  in  a  wild  stat^  aiid«nljr 
oceuiTing  yeiy  sparingly  in  the  tempc^tfte  pazCs- 
of  America.  In  the  equatorial  regions  of  this 
(continent  they  are  extremely  numerous ;  and 
some  of  the  species  bear  beirriea,  the  juiee  of 
wJiich  stains  Uie  itfouth  black ;  wfaenee  -tiieir 
Bttne.  Their  most  eharaeteristic  mark  is  to 
hste  the  anthers  bent  downwards  and  pro- 
knged  into  a  horn,  which  is  held  fast  in 
■o^ets  of  the  oyary  before  the  flower  expands.' 
Hainy'  of  the  species  are  omamentaL 

aielclilaadeciana.  In  Ecclesiastical  Hi»- 
toiy,  several  sects  of  early  heretics  have  been 
80  termed,  from  the  opinions  entertained  by 
thmn  respecting  the.character  and  office  of  Mel- 
Aisedec,  arising  from  the  language  of  St.  PhuI 
in  the  Epistle  to  the  Hebrews.  The  Theodo- 
tians,  in  the  third  century,  are  said  to  have 
Mgarded  him  as  superior  to  Christ.  A  sect  of 
Tisionaries  in  Phrygia,  who  appear  to  have  been 
a  "branch  of  the  Manicheans,  are  reported  to 
have  made  Melchisedec  an  object  of  adoration. 
Many  divines  of  later  times  have  entertained 
the  belief  that  the  Son  of  6od  appeared  to 
Abraham  imder  the  form  of  Melchisedec. 
(Cuneus,  De  Rep.  Hebraorunu) 

IMloliites  (Syr.  malek,  khiff).  In  Eccle- 
siastical History,  the  EutychianSt  when  con- 
demned by  the  council  of  Chaleedon,  gave  this 
name  (royalists,  imperialista)  to  the  orthodox, 
who  endeavoured  to  put  the  order  of  the  em- 
peror Marcian  into  execution  against  them^ 
Among  Oriental  Christians  it  now  designates 
in  a  general  manner  all  tliose  who  are  neither 
Jacobites  nor  Kestorians,  including  the  Maro* 
mtes.  Catholic  Greeks,  and  non-Catholic  Greeks, 
of  the  three  Eastern  patriarchates. 

Meleaver  or  MeleagroA  (Gr.).  In  the 
Homeric  Mythology,  a  chieftain  of  the  .^olian 
Calydon,  son  of  (Eneus  and  Althaea,  and  hus- 
band of  Cleopatra.  A  part  of  the  myth  con- 
nected with  the  name  01  Meleagros  is  repeated 
by  Phoenix  to  Achilleus  in  the  tenth  book  of 
the  ^iad,  but  this  part  relates  only  the  war 
between  the  .^Itolians  and  the  Curates,  in  which 
Meleagros,  angry  on  account  of  a  curse  laid  on 
him  by  his  mother  ibr  the  slaughter  of  her 
brothers,  refuses  to  aid  his  countrymen,  until 
nrevailed  upon  to  do  so  by  his  wife  Cleopatra. 
The  character  of  Meleagros  as  here  depicted 
exhibits  the  same  readiness  to  take  offence,  the 
AJiine  sullen  moodiness,  und  alternate  energy 
and  inaction  which  characterise  both  Achilles 
and  Paris.  A  passing  reference  to  his  death 
»  the.  only  notice  taken -in  the  7Zku2  of  his 
llteT  history;  but  in  the  ether- Tenions  the 
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taleran,  that  while  he  waa  a  child,  the 
appeared  to  his  mother,  and  said  that  he 
should  live  only  while  a  brand  which  lay 
bnming  on  the  hearth  should  be  nnconsnmed ; 
that.  Althaea  immediately  extinguished  the 
flame  and  put  the  wood  carefhlly  away,,  but 
when  afterward!  irritated  by  the  death  of  her 
biothers,  she  threw  the  wood  into  the  fire, 
that  Meleagroe  died  as  its  last  spark  flickered 
oot^  and  that  his  death  was  followed  immediately 
by  that  of  his  mother  and  his  wife.  Like 
Achilles  and  Paris,  like  Baldr  and  Sigurdr  in 
northern  mythology,  Meleacros  dies  3rouxig ; 
like  them  he  is  invincible  in  the  field;  like 
Theseus,  Perseus,  and  Bellerophon,  he  is  the 
destroyer  of  noxious  beasts;  m  the  hunt  of 
the  wild  boar  of  Calydon,  AtalantA  exhibits 
the  swiftness  and  strength  of  Daphnd,  Arethusa, 
and  Kyr6n6,  while  the  chase  itself  is  paralleled 
by  the  exploits  of  Heracles  and  other  heroes 
against  the  beasts  of  the  field.  With  him 
die  his  mother  and  his  wife,  as  the  death 
of  Heracles  and  Paris  is  followed  by  that  of 
Deianeira  and  (En&n6 ;  and  as  Achilles  falls  at 
the  close  of  day,  so  Meleagros  dies  when  the 
torch  of  day  is  burnt  out  Like  those  heroes, 
again,  he  can  only  be  slain  in  one  way,  or  in 
one  vulnerable  spot,  and  his  sisters  weep  for 
his  death,  imtil  they  are  changed  into  guinea- 
bens  (/icXcoypfScf),  as  the  sisters  of  Phaethon 
shed  amber  tears  over  his  dead  body  and  are 
changed  into  poplars. 

Melaaffiis  (Gr.).  A  term  employed  by 
Linnaeus  to  designate  the  genus  of  which  the 
turkey  is  the  type.  The  head  and  upper  part 
of  the  neck  is  invested  with  a  plumeless 
and  carunculated  skin:  there  is  a  cutaneous 
appendage  of  a  similar  construction  under 
the  throat,  and  another  of  a  conical  form  on 
the  forehead,  which  in  the  male,  when  under 
excitement,  can  be  distended  and  elongated  so 
as  to  hang  over  the  point  of  the  beak.  From 
the  lower  part  of  the  neck  of  the  adult  male 
hangs  a  tuft  or  tassel  of  stiff  hairs.  The  coverts 
of  the  tail  are  shorter  and  stiffer  than  in  the 
peacock,  but  can  be  erected  and  displayed  in 
the  same  way.  The  tarsi  of  the  male  are  armed 
with  weak  spurs.  The  common  turkey  {Melea- 
grU  GaUopavo,  Linn.)  was  introduced  into  Eu- 
rope in  the  sixteenth  century.  Its  size,  and  the 
excellence  of  its  flesh,  led  to  its  being  cultivated 
with  peculiar  care:  it  is  now  common,  and 
widely  dispersed.  Its  wild  original  of  the 
American  woods  is  of  a  greenish  colour,  with  a 
copper  gloss.  A  second  and  much  more  beau- 
tim.' species  {Meleagris  ocellata^  Cuvier)  has 
been  discovered  in  Honduras :  its  domestication 
is  greatly  to  be  desired.  The  Guinea-fowl  is 
the  Mdeagria  Numida,    [Numida.] 

BKeles  (Lat.).    A  genus  separated  by  Storr 

fiom  the  Linnaean   Urstts^  and  characterised 

by  Mr.  Bell  as  follows :  Second  incisor  in  the 

lower  jaw  placed  behind  the  others ;  premolars 

4—4  1—1 

7— 2»  molars  y — -.  1  arranged  in  an  unintermpted 

series;  feet  plantigrade;  a  glandular  pouch 
underneath  the  tail,  having  a  transverse  orifice.- 
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Since  the  extirpation  of  the  common  bear,  the 
badper,  Urata  MeUa  of  Linneus,  which  ia  a 
typical  spedea  of  the  present  eenna,  ia  the  sole 
repreaentatire  of  the  Ursine  mmily  in  oar  in- 
digenona  zoolo^.  The  habita  of  thia  quadmped 
are  nocturnal,  inoffenaiye,  and  alothfm;  its  food 
consists  of  roots,  earth  nnta,  fniita,  the  eggs  of 
birda,  insects,  reptiles,  and  the  smaller  quadra- 
peda;  ita  nozioos  qaalitiea  are  conaeqaently 
lisw  and  of  alight  moment,  and  by  no  means 
justify  the  exterminating  war  unintermittingly 
waged  against  it.  The  mnscalar  strength  of 
the  badffer  ia  great,  ita  bite  proverbially  power- 
Ail  ;  and  a  dog  most  be  tarained  and  encouraged 
to  enter  willingly  into  a  combat  with  this  species. 
The  lon^  daws  of  the  fore  feet  enable  the  bad- 
ger to  dig  with  effect ;  and  he  habitually  dwella 
in  burrows,  which  he  digs  by  choice .  in  de- 
divitiea  covered  by  thick  coppice,  or  concealed 
in  the  recesses  of  woods.  The  female  prepares 
a  nest  of  moss  and  grass,  and  brings  forth  her 
litter  of  three  or  four  blind  young  in  the  sum- 
mer season. 

Meletians.  In  Ecclesiastical  History,  the 
p«urtisant  of  Meletius,  bishop  of  LycopoUs  in 
Egypt,  deposed  ih  a  synod  at  Alexandria  about 
306,  on  the  charge  of  having  sacrificed  to  idols 
during  the  persecution  by  Diocletian.  He  was 
supported  by  numerous  adherents ;  and  thus  a 
schism  began,  which  was  partially  concluded  by 
the  submission  of  Arsenius,  chief  of  the  party, 
to  Athanasius  in  333,  but  does  not  seem  to  have 
been  wholly  extinct  for  160  years. 

ICallaceae  (Melia,  one  of  the  genera).  A 
natural  order  of  hypo^mous  Exogens  of  the 
Butal  alliance,  known  oy  their  dotted  leaves, 
deeply  monadelphous  stamens,  consolidated 
berried  or  capsular  fruit,  and  few  wingless 
seeds.  The  order  is  moderately  extensive,  and 
inchidea  the  Mdiaa^  THchUias,  Guareas^  Cora" 
pa$f  and  other  interesting  and  usefid  genera  of 
the  tropical  parts  of  Asia  and  America. 

BKelloeiis  (Gr.  fi^Ai,  h<mei/,  and  iaip6s, 
wax).  An  encysted  tumour,  the  contents  of 
which  resemble  honey. 

MeUltte  (Gr.  /xixi,  honey,  and  Xi0of,  stone). 
A  silicate  of  alumina,  peroxide  of  iron,  lime, 
magnesia,  soda,  and  potash,  found  in  small 
square  prisms  of  a  yellowish  colour,  and  generally 
coated  with  oxide  of  iron,  in  the  fissures  and 
cavities  of  lava,  at  Capo  di  Bove,  near  Bome. 

BKelllotus  (Gr.  fi4\t,  honey ,  and  Amtos,  lotua). 
A  genus  of  Leaumino8€B,  of  which  two  or  three 
species  are  cultivated  in  several  parts  of  Europe 
as  fodder  plants,  in  the  same  way  as  lucem. 
The  common  Melilot,  M.  officinalis,  is  an  an- 
nual or  biennial,  three  or  four  feet  high,  with 
erect  racemes  of  yellow  honey-scented  fiowers. 
If  cut  continually  and  not  allowed  to  flower,  it 
will  last  several  years.  M.  alba  is  the  Bokhara 
Clover,  the  aromatic  flavour  of  which  recom- 
mends it  for  admixture  with  hay  which  has 
4oat  some  of  ita  savour.  This  ia  an  excellent 
bee  plant.  The  Melilots  have  a  peculiar  odour 
owing  to  the  presence  of  coumarin;  this  is 
most  apparent  in  the  M,  aBruieus,  employed  in 
Switaerund  ioit  flavouring  chapaiger  cheese. 
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(Gr.  ^Ai,  honey,  and  ^ayt2^ 
to  eat\  A  flimily  of  Tenuirostres,  comprising 
the  birds  which  feied  on  the  nectar  of  flowers. 

MelitCMi  or  IC«llBOMi«  In  Zoology,  a 
genus  of  beantifhl  corals,  and  also  a  genus  of 
butterflies. 

IC«lltto.  A  native  hydrous  mellate  of  alu' 
nUna.  It  occurs  in  yellowish  octahedrons,  and 
was  flrst  observed  in  the  Brown  Coal  of  Arten, 
in  Thuringia. 

aiellitlo  AeUL  The  peculiar  organic  acid 
contained  in  the  mellite  or  honey  stone  of 
Thuringia. 

MeUoom.  The  MeUoea  tuberosa,  sometimes 
called  UUucus  tuberosus,  is  an  herbaceous  per- 
ennial, much  cultivated  throoghout  the  elevated 
regions  of  Boliyia,  Peru,  and  x^ew  (3ranada,  on 
account  of  its  esculent  tubers,  which  resemble 
small  yellow  potatoes.  The  plant  forms  a  genus 
of  Basellaceay  and  has  weak  fleshy  temaxj 
stems,  with  fleshy  heart-shaped  roundish  leaves 
and  short  spikea  of  inconspicuous  yellow  flowers. 
The  tubers  are  called  Cha  quina  in  Bolivia,  to 
distinguish  them  from  other  Ocas  belonging  to 
the  Oxalis  family. 

XeUone*  A  lemon-yellow  substance  com- 
posed of  six  equivalents  of  carbon  and  nine 
of  nitrogen,  and  three  of  hydrogen,  obtained  by 
heating  di^  pseudo-sulpho-cyanogen.  It  com- 
bines with  metals  to  form  Mellonides, 

Malooaotas  (Melon-cactus).  A  genus  of 
round-stemmed  or  globuUuvribbed  succulent 
plants,  covered  with  spines  on  the  ridge  of 
the  ribs,  and  producing  the  flowers  amons 
wool,  on  a  hairy  head  or  cap,  which  is  protruded 
from  the  top  of  the  stem.  They  were  included 
by  Linnaeus  in  his  genus  Cactus ;  and  they  are^ 
in  fact,  scarcely  distinguishable  from  those  dis- 
memberments of  the  genus  to  which  the  modem 
names  of  Cereus  and  Eehinocactus  are  applied. 
For  the  sake  of  their  grotesque  form,  they  are 
often  cultivated  by  persons  curious  in  collecting 
singular  vegetables. 

Kalodnuna  ((}r.  fUxos,  song,  and  9pc^4a»: 
drama).  A  short  drama  in  wmch  music  is 
introduced ;  but  differing  frt>m  the  opera,  at 
the  greater  part  of  the  words  are  recited,  and' 
not  sung.  In  G^ermany,  the  melodrama  i«  a 
short  dramatic  piece  in  lyrical  verse;  but  among 
ourselves,  and  in  France,  its  character  is  chisfly' 
that  of  being  a  vehicle  for  ^rgeous  decoration* 
and  scenery,  with  an  insignificant  plot. 

aSelodj'  (Gr.  /iffA«8la).  In  Music,  the  a^- 
raneement,  in  succession,  of  different  sounds  f<v 
a  single  voice  or  instrument,  as  distinguished 
from  harmony,  which  is  the  result  of  the  nnion< 
of  two  or  more  concording  musical  sounds. 

IC«lo^  (Gr.  fi^Aq,  a  probe),  A  genus  of 
Coleopterous  insects,  of  the  section  HeteromerA, 
tribe  Trachelides,  and  family  Gantharid»,  in 
the  system  of  Latreille.  In  this  genus  the  an- 
tennae are  composed  of  short  and  rounded  joints, 
the  intermediate  of  which  are  the  largest^  and 
sometimes  so  disposed  that  these  organs  pre* 
sent  in  this  point,  in  several  males,  an  emarg^- 
nation  or  crescent  The  wings  are  wanting; 
and  the  elytra,  oval  or  trianguliir,  with  «  poxtioA 
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of  the  inner  margin,  crossing  each  other,  only 
partially  cover  the  abdomen,  particularly  in 
the  females^  in  which  this  segment  of  the  body 
ii  extremely  Tolominons.  The  meloes  crawl 
along  the  ground,  or  upon  low  plants,  on  the 
leaves  of  which  they  feed.  A  yellowish  or  red- 
dish oleaginous  liquid  exudes  from  the  articu- 
lations  of  their  legs.  In  some  districts  of  Spain 
these  insects  are  used  in  the  place  of  the  true 
blister-flies  {Cantharides);  they  are  also  em- 
ployed by  the  fairiezs.  Latreille  is  of  opinion 
that  the  modem  meloes  were  the  Buprestes 
of  the  ancients,  insects  to  which  they  attri- 
buted very  noxious  properties,  supposing  them 
to  be  fatal  to  the  oxen  that  swallowed  tbem. 

IMlOloiitliidaiM.  The  family  of  Coleo- 
pterous insects  of  which  the  May-chaffer  or 
llay  beetle  {Meiohntha  vulgaris)  is  the  t^rpe. 

Xeloiia  The  Cucumtts  Mdo  of  botanists,  a 
trailing  annual,  much  cultivated  for  its  grateful 
fruit  in  all  Eastern  countries,  especially  in 
Persia,  Tartary,  and  North-West  In(ua.  In  this 
oonntty  they  can  be  grown  with  success  only 
by  the  aid  of  artificial  heat,  and  the  fruit  forms 
one  of  the  delicacies  of  our  desserts.  These  are 
what  are  called  Musk  Melons,  with  a  rich  musky 
flavour  in  the  red  or  green  fleshed  fruit.  Water 
Melons,  the  produce  of  C.  dtrvllut^  are  a  dis- 
tinct race,  lees  rich  and  sugary,  but  with  more 
abundant  juice,  and  hence  Highly  prized  in  hot 
dry  countrie4). 

IBelopfllte.  A  yellowish  or  greenish  white 
Lithomaige,  from  Neudeck,  in  Bohemia. 

BMlpomene  (Ghr.  /itKwofiiyri,  the  singer). 
One  of  the  nine  Muses  (Hesiod.  Tkeoa,  77) ; 
by  later  writers  she  is  called  the  Muse  of 
Iragedy. 

Helttatne»  In  the  mediaeval  Mythology 
of  France,  a  beautiful  nymph  or  faiiy,  whose 
hiatory  occupies  a  large  space  in  the  popular 
fluperstitions  of  that  country.  She  is  repre- 
■ented  as  the  daughter  of  Helmas,  king  of  Alba- 
nia, and  the  fairy  Persine ;  and  as  having  mar- 
ried Raymund,  count  of  Toulouse,  who  built  for 
Imt  the  magnificent  castle  of  Lusignan  (origin- 
ally called  Lusineem,  the  anagram  of  Melusine). 
Like  most  of  the  fairies  of  that  period,  she  was 
doomed  to  a  periodical  metamorphosis,  during 
which  the  lower  part  of  her  body  assumed  the 
Ibnn  of  a  fish  or  a  serpent  On  these  occasions 
«he  exerted  all  her  ingenuity  to  escape  observa- 
tion; but  havinff  been  once  accidentally  seen 
by  her  husband  in  this  condition,  she  swooned 
away,  and  soon  afterwards  disappeared,  none 
knew  whither.  But  her  form  is  said  to  be 
«een  from  time  to  time  on  the  tower  of  Lusignan 
clad  in  mourning,  and  uttering  deep  lamen- 
tations; and  her  appearance  was  universally 
bdieved  to  indicate  an  impending  calamity  to 
tiie  royal  family  of  France. 

Malyiis  (Gr.  fi4\ovpiSt  an  insect  mentioned 
by  Nicander).  A  Fabrician  genus  of  Coleo- 
pterous insects  belonging  to  the  section  Penta- 
mera,  subsection  Serricomes  tribe  Malacodermi, 
«nd  oontfdtuting  the  family  Melgrida  in  the 
«yttem  of  Latreille:  in  whicc  it  is  characterised 
m  foUowa:   Palpi  commonly  shoit  and  fili- 
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form;  mandibles  emarginated  at  the  point; 
body  usually  narrow  and  elongated;  head 
covered  at  the  base  by  a  flat  or  sightly  convex 
thorax ;  joint  of  the  tarsi  entire,  and  the  termi- 
nal hooks  unidentate  or  bordered  with  a  mem- 
brane; antenne  usually  serrate,  and  in  the 
males  of  some  species  even  pectinate. 

BlMnbimiui  Tympani  (Lat.).  The  mem- 
brane which  separates  the  internal  from  the 
external  ear.    The  drum  of  the  ear.     [E^^b.] 

BEemlinuie  (Lat  membrana).  The  ex- 
pansion of  any  of  the  tissues  of  the  body  into 
a  thin  layer.  Anatomists  generally  enumerate 
three  kinds  of  membrane ;  namely,  the  mucous, 
the  serous,  and  the  fibrous.  The  mucous 
membranes  are  those  which  line  the  canals  of 
the  body  which  are  exposed  to  the  action  of  air 
or  foreign  matters,  such  as  the  lining  of  the 
nose,  trachea,  asophagus,  stomach,  intestines, 
&c.  The  serous  membranes  form  the  lining  of 
the  sacs  or  closed  cavities,  as  of  the  chest, 
abdomen,  &c  The  fibrous  membranes  are 
tough,  inelastic,  and  of  a  tendinous  character ; 
such  as  the  dura  mater,  the  pericardium,  the 
capsules  of  joints,  &c. 

BBemnon.  In  Greek  Mythology,  a  son  of  Eos 
(the  morning)  and  Tithonos  (= Titan,  a  name 
for  the  sun),  represented  in  the  legend  as  a 
son  of  Laomedon  and  brother  of  Priam.  As 
Tithonos  was  a  prince  of  Troy,  his  son,  the 
Ethiopian  Memnon,  had  to  take  part  in  the 
Trojan  war,  in  which  he  was  slain  by  Achilles ; 
but  his  mythical  character  is  ap^in  shown  by 
the  tears  of  morning  dew,  which  his  mother 
sheds  on  his  death,  just  as  the  big  drops  fidl 
from  the  sky  when  Zeus  weeps  for  the  untimely 
fate  of  his  son  Sarpedon.  At  the  intercession 
of  Eos,  Zeus  raised  Memnon  from  Hades  to 
Olympus. 

The  name  Memnon  is  by  some  supposed  to 
be  a  general  appellation  or  epithet,  Mei-amun, 
beloved  of  Ammon,  The  famous  statue  called 
bv  the  Greeks  Memnon,  at  Thebes  in  Upper 
ligypt,  which  possessed  the  real  or  imaginary 
property  of  emitting  a  sound  like  that  of  a  harp 
at  the  rising  of  the  sun,  is  supposed  to  have 
been  in  the  building  called  by  M.  Champollion 
the  Rhamesseion,  from  its  reputed  founder 
Rhameses,  or  Sesostris,  of  which  the  stupendous 
ruins  are  still  seen  between  Medinet-Habou 
and  Koumah.  (Champollion,  L^ttres  ierites 
digypte  et  fie  Nubie,  p.  261.)  The  statue  of 
black  granite  in  the  British  Museurri.  already 
styled  the  brother  of  the  younger  Memnon, 
was  found  in  the  Khamesseion.  The  real 
Memnonium  was,  however,  probably  the  temple 
said  to  have  been  erected  by  Amenoph  or 
Amenothph.    (Champollion,  ib,  p.  303.) 

Memoir  (Fr.  m^moire,  from  Lat  memoro, 
/  call  to  mind).  In  Literature,  two  different 
species  of  composition  are  popularly  designated 
by  the  terms  memoir  and  memoirs.  A  short 
biographical  notice  of  an  individual,  or  a  short 
essay  on  a  particular  subject  (especially  to  ac- 
company and  explain  a  map,  view,  facsimile, 
or  other  representation  of  any  object  in  art, 
&c.)  IB  called  a  memcir.    This  name  is  parti- 
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ctllarly  appropriaU^l  to  papers  read  before 
Bcientlfic  or  literary  societies.  The  acoounti  by 
an  individual,  of  his  own  life,  acoorapanied 
with  narratiTes  and  remarks  respecting  the 

EBrsonages  and  events  of  the  times  in  which  he 
red,  is  termed  his  memoirs ;  being  supposed, 
t8  the  name  denotes,  to  have  been  drawn  up 
with  the  object  of  assisting  his  memory  in  re- 
flecting on  past  events.  In  modem  but  in- 
correct diction,  the  life  of  a  person  by  another 
is  also  termed  his  memoirSj  if  drawn  up  with  a 
somewhat  less  regular  arrangement,  and  con- 
taining more  matter  not  immediately  connected 
with  the  subject  than  the  species  of  narration 
which  we  term  a  life.  The  French  were  the 
earliest,  and  have  always  been  by  far  the  most 
successful  writers,  in  this  branch  of  literature. 
Their  historical  memoirs,  partly  autobiographi- 
cal, and  partly  the  works  of  authors  who  had 
access  to  the  papers  and  memorials  of  those 
whose  lives  they  illustrated,  form  a  complete 
series  ^m  the  sixteenth  century  to  the  present 
time,  and  throw  the  greatest  light  on  some 
portions  of  history ;  while  their  memoirs  of 
persons  celebrated  in  the  ranks  of  literature 
and  fashion  are  still  more  numerous  and  in- 
teresting. In  the  last  century  this  branch  of 
literature  became  so  popular,  that  any  distin- 
guished writer  who  did  not  leave  authentic 
memoirs  of  himself  was  sure  to  become  the 
subject,  after  his  death,  of  fabricated  memoirs, 
published  under  his  name ;  and  this  species  of 
falsification,  of  which  Voltaire  then  complained, 
appears  to  be  now  carried  on  as  extensively  as 
at  any  former  period.  The  collections  of  his- 
torical memoirs  edited  in  Paris  by  Petitot,  &c., 
contain  three  series  of  historical  memoirs  re- 
lating to  French  history,  and  one  of  English 
memoirs,  translated,  illustrating  the  period  of 
our  great  dvil  war  and  revolution.  The  latter 
undertaking  was  conducted  by  M.  Guizot. 

Memorial.  In  Diplomacy,  a  species  of 
informal  state  paper  much  used  in  negotiation. 
Memorials  are  said  to  be  of  three  classes.  1. 
Memorials  in  the  form  of  letters,  subscribed  by 
the  writer,  and  speaking  in  the  second  person 
as  addressed  to  another.  2.  Memorials  proper, 
or  written  representations,  subscribed  by  the 
writer,  and  with  an  address,  but  not  speaking 
in  the  second  person.  3.  Notes,  in  which  there 
is  neither  subscription  nor  address.  Species  of 
the  first  class  of  memorials  are  :  circulars  firom 
the  bureau  of  foreign  affairs  sent  to  foreign 
agents;  answers  to  the  memorials  of  ambas- 
sadors; and  notes  to  foreign  cabinets  and 
unbassadors. 

In  English  Law,  the  transcript  of  a  docu- 
<nent  requiring  registration,  dep(Miited  in  the 
registry,  is  so  termed;  e.g.  memorial  of  an 
annuity. 

Memory  (Lat  memoria).  The  power  or 
capacity  of  having  what  was  once  present  to  the 
senses  or  the  understanding  su^ested  again  to 
the  mind,  accompanied  by  a  distinct  conscious- 
ness of  past  existence.  The  term  is  also 
employed,  though  more  rarely,  to  denoto  the 
act  or  operation  of  remembering,  or  the  peculiar 
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state  of  the  mind  when  it  exercises  this  fiicnlty, 
in  contradistinction  to  the  faculty  itself.  Va- 
rious opinions  have  been  propounded  by  meta- 
physicians respecting  the  nature  and  origin 
of  the  faculty  of  memory.  Upon  this  pointy 
however,  it  is  not  our  intention  to  enter  inta 
any  details,  as  this  question  is  so  mixed  up  with 
that  of  other  faculties  of  the  mind,  and  with 
metaphysical  questions,  as  to  be  inseparable 
from  them.  [Association;  iDsirrrrT,  Pbb- 
sonal;  PEHCBPTiojr.]  We  may,  however,  re- 
mark, that  the  ancient  Platonists  and  Peri- 
patetics ascribed  the  faculty  of  memory  to  the 
common  theory  of  ideas ;  that  is,  of  images  int 
the  brain,  or  in  the  mind,  of  all  the  objects 
of  thought;  and  in  this  opinion  they  were 
supported,  with  slight  modifications,  by  many 
other  ancient  philosophers.  Modem  thinkers 
for  the  most  part  regard  memory  as  depend- 
ing on  the  law  of  association.  There  is  no 
doubt  that,  more  than  any  other  of  our  mental 
faculties,  it  is  afifected  by  the  physical  con- 
dition of  the  body.  [Mnemokics.] 
Memory,  XiOffal.  [Immbmorial.] 
Menacoanite.  A  variety  of  Titaniferous 
Iron  occurring  in  grains  and  small  angular 
fragments  of  an  iron-black  colour  in  Cornwall, 
in  the  bed  of  a  stream  near  Menaecan. 
BKendioant  VrUurs.      [Obdebs,  Mbndi- 

CAKT.] 

Mendielty  (Lat.  mendicitas,  the  state  of  a 
mendicus  or  beggar).  The  condition  of  habi- 
tual beggars.  One  of  the  greatest  curses  which 
can  afiftict  a  civilised  society  is  the  prevalence 
of  mendicity ;  and  it  is  very  much  to  be 
regretted  that  the  prejudices  of  excellent  and 
humane  persons  have  so  constantly  interposed,, 
and  still  interpose,  difficulties  in  the  way  of  the 
adoption  and  enforcement  of  correct  principles 
on  this  subject  For  there  are  too  many  who 
persist  in  seeing  in  mendicity  only  the  natural 
expression  of  that  indigence  into  which  num- 
bers are  unhappily  thrown  by  the  inequality  of 
property  and  uncertainty  of  employment  pre- 
vailing in  almost  all  communities ;  and  who 
forget  that  the  encouragem«int  of  it  affords  a 
premium  to  the  idle,  the  artful,  the  criminal — 
to  all  or  any,  in  short,  except  those  really  de- 
serving sufferers  whom  it  is  the  object  of  true 
charity  to  relieve.  For  the  law  of  England, 
past  and  present,  respecting  mendicity,  see  Va- 
ORAKCT.  Under  the  operation  of  this  law,  of 
the  national  provision  of  the  poor  laws,  and  far 
more  than  eith.T  the  activity  of  English  indus- 
try, mendicity  has  been  oommonlv  regarded  as 
less  extensive  and  public  in  England  than 
perhaps  in  any  other  country.  And,  owing  to 
that  vciT  ciroumstance,  it  is  perhaps  worse  in 
England  than  in  any  other  country;  that  is, 
the  established  mendicants  are  more  connected 
with  the  criminal  part  of  the  population. 
Ireland  was  long  unhappilv  celebrated  for  the 
prevalence  of  ra  jndicity.  The  number  of  desti- 
ttite  persons  in  the  island  was  estimated  by 
Mr.  Stanley  in  1837  at  about  80,000  (NicholFa 
Report  on  Poor  Laws  in  Ireland) ;  the  number 
of  street  mendicants  in  Dublin  at  nearly  1,000, 
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or  almost  one-twentieth  of  the  population.  Sir 
G.  C.  Lewis,  following  the  evidence  adduced 
before  the  Irish  Poor  Law  Commission,  divided 
the  habitual  mendicants  into:  1.  Wandering 
beggars,  chiefly  cripples,  blind,  maimed,  &c  2. 
P^essional  strolling  beggars,  who  have  no  fixed 
domicile,  and  live  constantly  by  mendicancy.  3. 
Town  beggars,  who  live  by  mendicancy,  but 
have  a  fixed  domicile :  these,  he  says,  '  are  gene- 
lalhr  known  by  those  who  relieve  them,  and 
their  character  is  not  on  the  whole  veiy  bad.' 
4.  Poor  housekeepers,  who  are  relieved  by  three 
or  four  neighbours,  to  whom  their  wants  are 
known,  but  who  would  not  resort  to  general 
begging.  {On  l^al  Disturbanees  in  Ireland, 
1836.)  But  the  administration  of  the  Poor 
Iiaw,  and  still  more,  perhaps,  the  extraordinary 
change  which  has  taken  place  since  1847  in  the 
numbers  and  circumstances  of  the  Lrish  popu- 
laition,  have  gone  a  long  way  towards  oblitera- 
ting this  ancient  evil.  In  France,  eUpdts  de 
mmdiciti  were  first  founded  in  1787 ;  a  kind 
of  half  way  between  prisons  and  hospitals  for 
mendicants.  Tbeir  situation  was  rendered  de- 
pendent on  their  good  behaviour.  These  re- 
ceptacles held  6,000  or  8,000  persons  in  1789. 
In  1808,  by  a  new  law,  vagabonds,  mere  va- 
ffrant«,  were  distinguished  from  beggars,  i.  e 
disabled  persons,  or  other  persons  begging 
within  their  own  arrondissement ;  and  the 
dSpSts  de  mendicitk  were  established  for  each 
d^artment ;  while  under  the  Code  P^nal,  art. 
174,  mendici^  was  rendered  penaL  The  d^ts, 
however,  graaually  fell  into  disuse.  *  The  road 
to  mendicity,*  says  M.  Sismondi,  '  is  now  too 
wide  and  too  easy ;  instead  of  calling  on  reli- 
gion to  smooth  it,  we  should  multiply  as  far  as 
possible  the  resources  of  the  poor,  in  order  to 
prevent  their  being  dragged  into  it.' 

BKendiplte.  A  native  oxychloride  of  lead 
found  in  the  Mendip  Hills,  Somersetshire,  in 
white  crystalline  masses  sometimes  with  a  yel- 
lowish or  reddish  tinge. 

Menoirliinite.  A  mineral  discovered  by 
Professor  Bechi  in  the  silver-lead  mines  of 
Bottino  in  Tuscany,  and  named  by  him  after 
Professor  Meneghini.  It  is  a  double  sulphide 
of  lead  and  antimony. 

BKenllite*  A  brown  and  opaque  variety  of 
Opal,  found  in  irregular  nodules,  which  have 
sometimes  a  slaty  structure,  in  tertiary  strata 
near  Paris;  principally  at  Saint  Ouen  and 
Henil-Montant  in  beds  of  adhesive  slate. 

Meninvea  {Qrr.  tinwyl,  a  membrane).  The 
membranes  which  cover  the  brain  are  so  called. 

Menlnfitls.  Inflammation  of  the  mem- 
branes of  the  brain, 

Menisoiia*  A  lens  convex  on  one  side  and 
concave  on  the  other.     [Lbns.] 

BKeiiispeniiaceaB  (Menispermum,  one  of 
tile  genera),  A  natural  oraer  of  diclinous 
Exogens,  typifying  the  Menispermal  alliance, 
and  known  technically  by  the  condition  of  their 
seeds,  which  are  amphitropal  and  hare  a  large 
embryo  in  a  moderate  quantity  of  solid  albumen. 
They  occttr  in  the  tropical  woods  of  Asia  and 
America,  and  consist  of  trailing  shrubs,  with 
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alternate  simple  or  lobed  leaves,  and  small 
dicBcious  usually  racemose  flowers.  They  are 
bitter  and  narcotic,  some  being  poisonous. 
Anamirta  Cocadus  yields  the  Cowulus  indieus 
seeds  which  are  illegally  used  to  give  narcotic 

Properties  and  a  bitter  flavour  to  malt  liquor ; 
ateorhisa  palmata  is  the  bitter  Oalumba  root ; 
and  Cissampeloa  Pareira  is  the  tonic  Pareira 
brava.  The  order  is  a  somewhat  extensiTe 
one.     [CocccLus  Iitdicus.] 

BKenlspermio  JLeld*  An  acid  contained 
in  the  berries  of  the  Anamirta  Cocctdus  (Coc' 
cuius  indieus),  where  it  exists  in  combination 
with  jnerotoxin. 

Mennonites.  The  title  by  which  the  Ana- 
baptists of  Holland  came  to  be  distinguished, 
after  they  had  put  themselves  under  the  gui- 
dance of  Menno,  a  native  of  Fricsland,  who 
undertook  to  moderate  the  extraordinary  &na- 
ticism  of  those  sectarians.  (Mosheim,  transl. 
ed.  1790,  V.  490»)     [Baptists  ;  Anabaptists.] 

IC«no1»nuiolins  (Gr.  fiivw,  I  remain ;  /Spcfy- 
Xio,  giUs).  A  Perenni branchiate  amphibian, 
which  retains  the  external  gills. 

Menopome  (Gr.  m^vw,  and  ww/to,  a  lid).  A 
Perennibranchiate  amphibian,  which  retains  the 
opercular  aperture,  but  not  the  external  gills. 

MenoiTliafia  (Gr.  fi-fiv,  a  month,  and  ^ 
yyv/Ac,  /  break).  Flooding;  immoderate  men- 
strual discharge ;  hsemorrhage  from  the  uterus. 

MensiA  Pliilosoplilciis  (Lat.).     A  che 
mical  or  philosophical  month,  of  which  the 
duration  is  variously  stated ;  it  was  generally 
considered  as  includmg  three  days  ana  nights. 

Menstrauin  (Lat.  menstruus,  m/mihly). 
In  the  language  of  the  old  chemists,  some  pre- 
paration or  drug  which  could  only  operate 
effectually  at  a  particular  period  of  the  moon 
or  month ;  but  the  term  is  now  used  for  any 
fluid  substance  which  dissolves  a  solid  body. 

Menauratlon  (Lat.  mensura,  a  measuring). 
Though  this  term  literally  signifies  the  act  of 
measuring,  it  is  usually  employed  to  denote  the 
branch  of  practical  geometry  which  teaches  the 
methods  of  calculating  the  dimensions  and  areas 
of  figures,  the  volumes  of  solids,  &c.,  from  the 
measurement  of  certain  lines  or  angles  of  the 
figures  or  solids,  which  supply  the  requisite  data. 

Every  rectilineal  plane  figure  may  be  decom- 
posed into  triangles  ;  and  hence  the  mensura- 
tion of  such  figures  resolves  itself  into  the 
determination  of  the  sides  or  area  of  a  triangle. 
[Tbioonometby.]  Solids  bounded  by  planes 
may  in  like  manner  be  resolved  into  pyramids, 
and  their  contents  consequently  determined  by 
the  methods  of  elementary  geometry.  [Ptba- 
MiD.]  The  determination  of  the  lengths  of 
curved  lines,  the  areas  of  plane  surfaces 
bounded  by  lines  which  are  not  all  right,  of  the 
areas  of  curved  surfaces,  and  of  the  volumes  of 
solids  bounded  by  surfaces  which  are  not  all 
plane,  requires  the  aid  of  the  int^ral  calculus. 
[Rectificatiox  ;  Quadbatvbb  ;  Citbature.] 

Mentba  (Lat. ;  Gr.  fiirBri).  The  genus  of 
the  Mints,  several  of  which,  as  M.  Piperita, 
citrata,  Pulegium,  viridis,  &c.,  are  used  for  culi- 
naiy,  medicinal,  or  perfumery  purposes.  [Mdtt.] 
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BKentbene*  A  liquid  hydrocarbon  ob- 
tained by  distilling  the  crystaUisable  portion 
of  peppermint  oil,  or  peppermint  camphor^ 
with    pbosphuric   anhydride.     Its   formula  is 
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(Lat.  the  chin).  In  Mammalogy, 
this  term  is  restricted  to  the  anterior  and 
inferior  margin  of  the  mandible,  or  lower  jaw. 
The  mentum  prominulum  is  that  which  extends 
beyond  the  perpendicular  line  dropped  from 
the  upper  margin  of  the  lower  jaw,  the  human 
apecies  being  an  example ;  the  mentum  abscofi- 
£tum,  prevalent  in  the  majority  of  MamTnalia, 
is  that  which  cannot  be  distinguished. 

Meniif  Xnstltates  of;  The  name  given 
to  the  most  celebrated  code  of  Indian  civil  and 
religious  law ;  so  called  according  to  the  myth 
from  Menu,  Menou,  or  Manu,  the  son  of  Brahma, 
by  whom  it  is  supposed  to  have  been  revealed. 
The  word,  like  the  Teutonic  man^  comos  from 
a  root  signifying  first  to  measure  and  then  to 
think ;  it  reappears  in  the  Cretan  Minos,  who 
is  likewise  a  lawgiver. 

The  Hindus  ascribe  the  laws  of  Menu  to  the 
remotest  age ;  and  many  of  the  most  learned 
Europeans  are  of  opinion  that  of  all  known 
works  there  is  none  which  carries  with  it  more 
convincing  proofs  of  high  antiquity  and  perfect 
integrity.  The  Institutes  of  Menm  embrace  all 
that  relates  to  human  life  ;  the  histoiy  of  the 
creation  of  the  world  and  man  ;  the  nature  of 
God  and  spirits;  and  a  complete  ^stem  of 
morals,  government^  and  religion.  The  work, 
says  Sir  W.  Jones,  contains  abundance  of 
curious  matter,  with  many  beauties  which  need 
not  to  be  pointed  out,  and  with  many  blemishes 
which  cannot  be  justified  or  palliated :  it  is 
a  system  of  despotism  and  priestcraft ;  both, 
indeed,  limited  by  law,  but  artfully  conspiring 
to  give  mutual  support.  But  the  most  striking 
features  by  which  the  code  of  Menu  ^  distin- 
guished are  the  rigour  and  purity  of  its  morals. 
Many  of  its  maxims  have  all  the  sublimity  of 
the  precepts  of  Christianity ;  to  which,  in  fiict, 
they  bear  a  close  resemblance,  not  only  in  the 
sbrle  of  thought,  but  of  expression.  Thus, 
'  Let  not  a  man  complain,  even  though  in  pain : 
let  him  not  injure  another  in  deed  or  in  thought ; 
let  him  not  even  utter  a  word  by  which  his 
fellow-creatures  may  suffer  uneasiness.'  Again, 
'Let  him  bear  a  reproachful  speech  with 
patience  ;  let  him  speak  reproachfully  to  no 
man ;  with  an  angry  man  let  him  not  in  return 
be  angry;  abused,  let  him  answer  mildly.' 
The  woids  of  the  Psalmist, '  The  fool  hath  said 
in  his  heart  there  is  no  6K)d,'  are  thus  almost 
verbally  rendered,  *The  wicked  have  said  in 
their  hearts  no  one  sees  us :  yes,  the  ^ods  dis- 
tinctly see  them,  and  so  does  the  spirit  within 
their  breasts.'  The  Institutes  of  Menu  have 
been  translated  into  the  English  and  French 
languages :  into  the  former  by  Sir  "W.  Jones  in 
1794,  into  the  latter  by  Des  Longchamps  in  1830 
(Strasburg).  An  edition  of  the  original  San- 
scrit, together  with  Sir  W.  Jones's  translation, 
was  published  at  Calcutta  in  1822-25  by  Sir 
Graves  Haughton. 
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(Gb.  fjJyos,  strength;  ol^pd,  a  taU^ 
A  name  invented  by  Dr.  Shaw  for  a  genus  of 
birds  peculiar  to  Australia,  the  true  afi^ties 
of  which  have  been  the  subject  of  much  dis- 
cussion among  ornithologists.  Cuvier^observes 
that  the  Menura,  or  Wre-pheasants,  evidently 
belonff  to  the  order  Patserina,  and  approach 
the  thrushes  in  their  beak,  which  is  triangular 
at  the  base,  elongated,  slightly  comprised, 
and  emarginate  at  the  point  Two  speciea 
at  least  are^  at  present  known,  both  of  wludh 
are  remarliable  for  an  extraordinary  sexual 
developement  of  the  tail  feathers  of  the  male. 
Of  these  there  are  three  kinds :  the  twelve 
common  ones,  with  very  fine  and  widely 
separated  barbs;  two  more  in  the  middle, 
of  which  only  one  side  is  furnished  wiUi 
thickly-set  barbs;  and  two  external  onea^ 
curved  in  the  figure  of  an  8,  or  like  the  arms 
of  a  lyre,  whose  internal  barbs,  larse  and 
thickly  set,  form  a  kind  of  broad  riban^  while 
the  external  ones  are  very  short,  becoming 
longer  only  near  the  tip.  The  female  has  only 
the  twelve  ordinary  quills. 

IC«n3rant]ies  (Gr.  fidvos^  and  &y0of,  fiower). 
A  genus  of  C^ntianaceous  plants  with  powerful 
tonic  properties.  The  M,  trifoliatd,  or  Buck- 
bean  or  Bogbean,  a  wild  aquatic  plant,  with 
white  fiowers  densely  crested  with  hairs,  was 
employed  in  medicine  as  a  bitter,  emetic,  tonic^ 
and  diaphoretic. 

IC«pliitla  (Lat.).  Any  noxious  exhalation ; 
but  more  particularly  applied  to  carbonic  add 
gas.  Mephitis  was  the  name  of  a  Latin  goddeae 
or  sibyl  who  was  invoked  by  the  Romans  aa 
their  protectress  against  noxious  vapours. 

Meroaptans.  Sulph-hydrates  of  alcohol 
radicles,  liquids  composed  of  sulphur,  carbon, 
and  hydrogen,  which  have  received  the  above 
name  from  their  energetic  action  on  mercury-— 
corpus  mercurium  captans. 

Meroator*s  Frojeotton.  A  representation 
of  the  sphere  on  a  plane  which,  on  account  ol 
the  facilities  it  affords  for  navigation,  is  uni- 
versally adopted  for  nautical  charts.  Meri- 
dians and  parallels  of  latitude  are  repre- 
sented by  systems  of  right  lines  at  n^ht 
angles  to  each  other ;  equi(ustant  meridians  by 
equidistant  lines,  but  equidistant  parallels  by 
lines  whose  distance  apart  increases  with  the 
latitude  in  such  a  maimer  that  the  rhumb  or 
sailing  course  towards  a  fixed  point  of  the 
compass  (in  other  words,  every  loxodromic 
spiral)  is  represented  on  the  map  by  a  straight 
Ime.  The  method  was  invented  by  Gerard 
Mercator  (his  true  name  was  Kai^man,  ol 
which  Mercator  is  the  Latin  equivalent),  a 
native  of  Rupelmonde  in  East  Flanders,  bom 
in  the  year  1512.  But,  though  Mercator  gave 
his  name  to  the  projection,  it  does  not  appear 
that  he  knew  the  law  according  to  which  the 
distance  of  the  parallels  from  the  equator 
increases.  The  true  principles  of  the  con- 
struction were  found  by  Edward  Wright,  ol 
Caius  College,  Cambridge,  who  explain^  them 
in  his  treatise,  entitled  The  Correction  of  certain 
Errors  in  Navigation,  puUished,  in  1699,  and 
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are  ai  follows :  Suppose  one  of  the  meridians 
on  the  globe  to  be  divided  into  minutes  of  a 
degree.;  one  of  these,  taken  at  any  parallel  of 
latitude,  will  be  to  a  minute  of  longitude,  taken 
on  that  parallel,  as  the  radius  of  the  equator  to 
the  radius  of  the  parallel ;  that  is,  as  unity  to 
the  cosine  of  the  latitude,  or  as  the  secant  of 
the  latitude  to  unity.  This  proportion  holds 
true  on  the  map  in  this  sense,  that  if  a  minute 
of  the  equator  be  taken  as  the  unit  of  a  scale, 
then  a  minute  of  latitude  will  be.  represented 
by  the  trigonometrical  secant  of  that  latitude. 
Hence,  in  the  map,  while  the  degrees  of  longi- 
tude are  all  equal,  the  degrees  of  latitude 
marked  on  the  meridian  form  a  scale  of  which  , 
the  distances  go  on  increasing  from  the  equator 
towards  the  poles,  each  being  (approximately) , 
the  sum  of  the  secants  of  sll  the  minutes  of  i 
latitude  in  the  degree.  The  numbers  resulting 
from  the  addition  of  the  secants  of  the  succes- 
sive minutes  reckoned  from  the  equator  form  a 
scale  of  meridional  parts,  which  is  given  in  all 
books  of  navigation.  Landsmen  may  obtain  a 
good  general  idea  of  the  construction  of  Mer- 
cator^s  chart  from  the  article  on  the  subject  in 
the  Penny  Cyclopedia,    [Map  ;  Pbojbction.] 

Mtoreenaiies  (Lat.  mercenarius).  The 
name  given  to  soldiers  who  sell  their  services 
for  money.  In  the  earlier  periods  of  the  Oreek 
republics,  as  in  that  of  Rome,  all  the  citizens 
were  bound  to  serve,  as  such,  and  without  pay ; 
and  there  was  nothing  like  a  standing  army. 
Such  a  force  was,  however,  naturally  main- 
tained by  the  Greek  tyrants ;  and  the  Athenians, 
in  the  time  of  their  wealth,  for  a  different  rea- 
son hired  foreigners  into  their  service,  whence 
the  term  i4poi  or  strangers  became  almost  equi- 
Talent  to  that  of  mercenary.  The  Roman 
citizens,  it  is  said,  began  to  receive  pay  as 
soldiers  during  the  war  which  ended  in  the 
destruction  of  Veii;  but  mercenaries  in  the 
strict  sense  of  the  word  were  not  employed  by 
them  till  a  much  later  period  of  their  history. 

[CONDOTTIEBI.] 

Xeronriale.  The  first  Wednesday  after 
the  great  vacation  of  the  parliaments,  under 
the  old  French  regime.  On  that  day  they  met 
to  discuss  grievances  and  deficiencies,  and  to 
reprimand  members  for  misconduct.  Hence, 
an  harangue  of  reproof  is  popularly  termed  in 
French  a  mercuriaU. 

Merouiialis.  A  genus  of  common  weeds  of 
the  Euphorbiaceous  order,  and  having  poisonous 
qualities.  Jf.  perennis  is  called  Dogs  Meicuiy. 

IC«roiiiiiui  BuleU.  An  old  Fharmaceu- 
tieal  term  for  CalomcL 

Heronry  (Lat  mercurius,  from  merx,  mer- 
cari,  to  traffic),  A  Latin  god,  of  commerce  and 
gain.  His  festival  was  celebrated  on  May  25, 
chiefly  by  merchants,  who  visited  his  altar  and 
well  near  the  Porta  Capena  at  Rome.  The 
statue  of  Mercurius  Malevolus  on  the  Vicus 
Sobrius,  where  he  was  propitiated  with  milk 
instead  of  wine,  held  a  purse  in  its  hand. 
Thus  there  is  little  or  nothing  in  common 
between  the  Latin  Mercury  aind  the  Greek 
Hflrmes,  with  whom  the  later  Romans  identified 
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him,  although  the  Fetiales  refused  to  recognise 
the  identity.     [Hbbkbs.] 

Mercury.  Symbol  Hg ;  atomic  weight  200. 
This  metal  is  found  in  various  parts  of  the 
world.  Among  the  principal  mines  are  those 
of  Almaden,  near  Cordova,  in  Spain';  Idria,  in 
Camiola ;  Wolfstein  and  Morsfield,  in  the  Pa- 
latinate ;  Guancavelica,  in  Peru.  The  principal 
ore  of  mercury  is  the  sulphide  or  natitfe  cinna- 
bar, from  which  mercury  is  separated  b^  distil- 
lation, either  with  quicklime  or  iron-fibugs,  or 
by  simply  burning  off  the  sulphur.  Mercury 
occurs  native,  in  small  globules,  generally  dis- 
persed through  the  sulphide.  It  is  also  found 
as  a  chloride,  iodide,  and  sdenide.hvit  these  are 
rare  ores :  in  combination  with  silver  it  consti- 
tutes native  amalgam. 

Mercury  is  a  brilliant  silvery-white  fluid 
metal,  whence  the  terms  hydrargyrum  (88«f> 
Apyvpos)  and  quicksilver.  It  is  liquid  at  all 
common  temperatures,  solid  at  -  40^  C,  andcon- 
tracts  at  the  moment  of  congelation.  It  boils 
at  about  860^,  but  it  emits  vapour  at  all  tem- 
pratures  above  5.  Its  specific  gravity  at  15*6 
IS  13'56,  but  in  the  solid  state  it  exceeds 
14.  The  specific  gravity  of  mercurial  vapour 
is  6*976,  air=  1.  When  mercury  is  pure,  it  is 
not  affected  by  agitation  in  contact  with  air. 
When  rubbed  wim  sugar,  chalk,  lard,  cooserve 
of  roses,  &c.,  it  is  induced  to  a  grey  powder, 
which  consists  of  minute  mercurial  globules^ 
blended  with  the  foreign  body.  In  well-made 
mercurial  ointment,  or  blue  pill,  which  is  mer- 
cury rubbed  down  with  conserve  of  roses, 
these  globules  should  not  be  discernible  by  the 
naked  eye. 

Mercury  and  oxygen  combine  in  two  pro- 
portions, and  form  two  oxides,  both  of  them 
salifiable:  mercurous  oxide,  composed  of  400 
mercury  and  16  oxygen ;  and  a  mercuric 
oxide,  composed  of  200  mercury  and  16  oxy- 
gen. The  first  is  obtained  when  finely  levi- 
gated mercurous  chloride  (calomel)  is  triturated 
with  excess  of  lime  water.  It  is  a  black 
powder,  resolved  by  light  or  by  heat  into  metal 
and  the  higher  oxide.  It  forms  a  distinct  class 
of  salts,  which  give  black  precipitates  with  the 
caustic  alkalies. 

The  red  oxide  or  mercuric  oxide  is  produced 
by  heating  mercury  in  a  long-necked  fiask,  open 
to  the  air,  nearly  to  its  boiling  point.  It  becomes 
slowly  coated  with  reddish  brown  scales  and 
crystals,  and  is  ultimately  converted  into  a  red 
crystalline  substance,  called  in  old  pharmaceu- 
tical works  precipijtatum  per  se  or  calcined 
mercury.  It  may  also  be  obtained  by  heating 
mercuric  nitrate:  and  it  is  thrown  down  in 
the  form  of  a  yellow  powder,  when  potash 
or  soda  is  added  to  a  solution  of  corrosive 
sublimate,  or  of  mercuric  nitrate.  In  this  pre- 
cipitated state  it  possesses  certain  properties  in 
regard  to  solvents,  which  distingnish  it  from 
the  crystalline  oxide,  of  which  it  is  considered 
an  allotropic  modification. 

Mercury  and  chlorine  also  combine  in  differ- 
ent proportions,  and  form  two  chlorides, 
formerly  called  protochloride  and  bichloride; 
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(the  old  terms  calomel  and  eorroHve  $ublimaU 
applied  to  these  chlorides  are  conveniently 
distinctiye).    They  are : — 

Mercuraus  chloride  or  calomdt  composed 
of  400  mercury  and  71  chlorine,  is  generally 
made  by  sublimation,  from  a  mixture  of  mer- 
curous  sulphate  with  common  salt.  The  calo- 
mel vapour  is  received  into  a  capacious  con- 
denser, in  which  it  is  deposited  in  a  pulveru- 
lent form ;  it  is  afterwards  carefully  levigated, 
and  washed  in  large  quantities  of  distilled 
water. 

Calomel  is  tasteless,  and  insoluble  in  water. 
Its  specific  gravity  is  7*14.  At  a  heat  some- 
what below  redness,  it  rises  in  vapour,  without 
previous  fusion;  but  it  fuses  when  heated 
under  pressure.  The  density  of  its  vapour  is 
8*2.     [Caix)mbl.] 

Mercuric  chloride  or  corrosive  eublimaie- 
composed  of  200  mercury  and  71  chlorine  (Hg 
CI,),  is  made  by  exposing  a  mixture  of  chloride 
of  sodium  and  mercuric  sulphate  to  heat  in  a 
proper  subliming  vessel ;  corrosive  sublimate 
rises,  and  the  residue  is  sulphate  of  sodium ; 
HgSO^  +  2NaCl  -  Na^  0,  +  HgCl,.  Mercuric 
chloride  has  an  acrid  nauseous  taste,  leaving 
A  permanent  metallic  and  astringent  flavour 
upon  the  tongue:  it  is  a  power&l  corrosive 
poison.  Its  specific  gravity  is  5*4.  It  is 
usually  met  with  either  in  the  form  of  heavy 
white  semi-transparent  and  imperfectly  cry- 
stallised masses,  or  in  powder.  It  is  soluble  in 
about  20  parts  of  cold,  and  2  of  boiling  water ; 
and  as  the  solution  cools,  it  deposits  quadran- 
gular prismatic  ciystals.  It  dissolves  in  3 
parts  of  alcohol  and  in  4  of  ether.  When 
heated,  it  fuses  and  evaporates  in  the  form  of 
a  dense  white  vapour,  powerfully  affecting  the 
nose  and  mouth :  the  density  of  this  vapour 
is  9*4 :  it  is  condensed  in  prismatic  crystals  on 
cold  surfaces. 

Corrosive  sublimate  is  either  decomposed  by, 
or  combines  with,  many  organic  bodies ;  some 
of  them  convert  it  into  calomel,  others  enter 
into  combination  with  it,  forming  permanent 
compounds.  The  applications  of  it  to  the 
preservation  of  anatomical  preparations,  and 
to  the  prevention  of  dry  rot,  illustrate  these 
actions.  The  efficacy  of  a  mixture  of  white  of 
ege  and  water,  in  preventing  or  mitigating  the 
poisonous  effects  of  this  substance,  depends 
upon  its  direct  combination  with  albumen. 
rDBT  Rot.] 

The  iodides  and  bromides  of  mercury  corre- 
spond in  atomic  composition  with  the  chlorides. 
Mercuric  iodide  (  =»  Hg  Ij)  is  of  a  scarlet  colour, 
but  not  sufficiently  permanent  for  use  as  a  pig- 
ment. The  red  sulphide  of  mercury  has  been 
above  adverted  to  as  the  principal  native  com- 
pound or  ore  of  this  metal ;  it  is  largely  manu- 
factured, generally  by  heating  mixtures  of  mer- 
cury and  sulphur,  and  sometimes  in  the  humid 
way  by  precipitation :  that  made  in  China  is 
especially  esteemed  on  account  of  its  colour, 
but  as  a  pigment  it  is  not  permanent.  [CxiiNA- 
BAR ;  Vkbmilion.] 

Cyanide  of  mercury  is  occasioDally  resorted 
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to  as  a  source  of  hydrocyanic  acid,  and  the 
Fulminate  is  lai^ely  manufactured  for  use  In 
percussion  caps.     [Fulmotatino  Mxbcubt.] 

Large  quantities  of  mercury  are  used  in  the 
separation  of  gold  and  silver  irom  their  orel^ 
and  it  is  a  metal  of  considerable  importance  ia 
reference  to  its  therapeutical  applications.  Ic 
is  employed  in  the  construction  of  barometers, 
thermometers,  and  some  other  philosophical 
instruments,  and  more  especially  m  the  manik- 
&cture  of  looking-glasses  or  mirrors,  the  sUver^ 
ivg  of  which  is  effected  by  the  application  of 
an  aTnalgam  of  mercury  to  the  polisned  surface 
of  the  glass.  The  process  is  performed  as 
follows : — 

A  sinffle  and  perfect  sheet  of  pure  tinfoil,  of 
proper  thickness,  and  somewhat  larger '  than 
the  plate  of  glass,  is  spread  upon  a  perfectly 
plane  table  of  slate  or  stone :  mercury  is  then 
poured  upon  it,  and  rubbed  upon  its  surface  by 
a  hare's  foot,  or  a  ball  of  flannel  or  cotton,  so 
as  to  form  a  clean  and  bright  amalgam ;  upon 
this,  an  excess  of  mercury  is  poured,  until  the 
metal  has  a  tendency  to  run  offi  The  plate  of 
glass,  previously  made  quite  clean,  is  now 
brought  horizontally  towards  the  table,  and  its 
edge  so  adjusted,  as,  by  gradually  and  steadily 
sliding  it  forward,  to  dispUce  some  of  the  excess 
of  mercury,  and  float  the  plate  as  it  were  over 
the  amalgam,  the  dross  upon  its  surface  being 
pushed  onwards  by  the  CKlse  of  the  glass,  so 
that  the  mercury  appears  beneath  it  with  a 
perfectly  uniform,  clean,  and  brilliant  reflecting 
surface.  Square  iron  weights,  of  10  or  12  lbs. 
each,  are  then  placed  side  by  side  upon  the 
surface  of  the  plate,  so  as  entirely  to  cover  it, 
and  press  it  down  upon  the  amalgamated  sur- 
fiice  of  the  tin;  in  this  way  the  excess  of 
mercury  is  partly  squeezed  out,  and  the  amal- 
gam is  made  to  adhere,  by  crystallisation, 
firmly  to  the  glass.  The  mercury,  as  it  runs 
off,  is  received  into  a  channel  on  the  side 
of  the  table,  which  is  slightly  inclined  to 
facilitate  the  drainage,  and  in  about  48  hours 
the  weights  are  ti^en  off  and  the  plate  is 
carefully  lifted  from  the  table  and  set  nearly 
upright,  by  which  the  adhering  mercury  gra- 
dually drains  off,  and  the  brilliant  amalgam 
remains,  perfectly  and  uniformly  adhering  to 
the  glass. 

The  annual  imports  of  mercury  into  this 
country  are  about  2,200,000  lbs.,  chiefiy  from 
Almaden ;  of  this  quantity  only  about  one- 
eighth  is  retained  for  home  consumption,  the 
rest  being  exported  chiefly  to  South  America, 
the  United  States,  and  the  E«ist  Indies,  with 
smaller  quantities  to  Russia,  Belgium,  &;c. 

Mbbctjry.  In  the  Solar  System,  the  planet 
nearest  the  sun.  The  mean  distance  of  Mer- 
cury from  the  sun  is  0*3870081,  the  earth's 
mean  distance  being  taken  as  unit;  it  is 
consequently  little  more  than  a  third  of  the 
earth's  distance,  and  equal  to  about  35,308,000 
miles.  His  mean  sidereal  revolution  is  per- 
formed in  87*9692  mean  solar  days,  and 
his  successive  oppositions  or  conjunctions  take 
place  at  intervals  of  1 15*877  mean  solar  days. 
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The  orbit  is  inclined  to  the  ecliptic  in  an  angle 
ci^o  Of  9" ;  and  its  eccentricity  is  greater  than 
that  of  any  other  of  the  old  plsjiets,  being 
0*206515,  the  major  axis  being  unitk  Mercury 
being  an  inferior  planet  always  appears  in  the 
neighbourhood  of  the  sun  ;  his  greatest  elonga- 
tion, or  angular  distance  from  the  sun,  amounts 
only  to  28^  48*;  so  that  he  is  yery  seldom, 
when  at  his  greatest  distance  from  the  earth, 
Tisible  to  the  naked  eye,  and  then  only  at 
sunrise  or  sunset  His  apparent  diameter 
varies  from  6"  at  his  superior  coi^junction 
to  12"  at  his  inferior  conjunction  when  nearest 
the  earth.  At  a  distance  equal  to  the  mean 
distance  of  the  sun  from  the  earth,  the  apparent 
diameter  is  6*9".  His  true  diameter,  compared 
with  that  of  the  earth  taken  as  unity,  is  '398, 
or  about  2,962  miles.  On  account  of  the  smali- 
ness  of  the  planet  and  its  proximity  to  the  sun, 
it  is  difficult  to  distinguish  any  features  on  the 
flurface.  Mercury,  like  the  moon  and  Venus, 
exhibits  phases;  and  the  planet  is  supposed 
to  reTolve  about  its  axis  in  24  h.  5  m.  28  s.; 
but  the  evidence  on  which  this  rests  is  far 
from  conclusive.  Mercury  is  sometimes  seen 
to  pass  over  the  sun's  disc  This  can  only 
happen  when  he  is  in  one  of  his  nodes  nearly 
at  the  same  time  that  he  is  at  his  inferior 
coi^junction.  The  phenomena  are  of  more 
A?equent  occurrence  than  the  transits  of  Venus, 
but  of  far  less  astronomical  importance.  The 
next  transit,  visible  in  this  country,  will  occur 
May  6,  1878.     [Plahbt.] 

Merganser.    [Mbbgus.] 

Merger*  In  Law,  the  destruction  of  a 
lesser  estate  in  lands  and  tenements  by  the 
acquisition  of  a  greater  estate  in  the  same, 
immediately  succeeding,  by  the  same  party 
and  in  the  same  right.  Thus  an  estate  for 
years  will  merge  in  an  estate  for  life, 
if  there  be  no  other  intervening  estate ; 
and  an  estate  for  life  in  an  estate  of  in- 
heritance. So,  if  a  landowner  becomes  en- 
titled to  A  sum  of  money,  charged  on  the 
land,  the  charge  will  generally  be  merged,  if 
it  would  not  be  for  his  benefit  to  keep  it 
alive. 

Mergiie  (Lat.  a  diver).  A  Linnaean  genus 
of  Anserine  birds,  characterised  by  a  beak 
thinner  and  more  cylindrical  than  that  of 
the  ducks,  and  with  each  mandible  armed  at 
its  margins  with  small  pointed  teeth  directed 
backwards,  like  those  of  a  saw:  the  upper 
mandible  is  curved  downwards,  at  its  extremity. 
The  goosander  {Mergua  serrator)  and  the  mer- 
ganser (Merfftis  Merganser)  are  examples  of 
this  genus. 

Merioarp  (6r.  fupis,  a  portion,  and  Kafnr6s, 
fruit).  In  Botany,  the  half  of  the  double  fruit 
of  an  umbellifer. 

Meridian  (Lat.  meridies,  mid-day).  In 
Astronomy,  a  great  circle  of  the  sphere  passing 
through  the  poles  of  the  earth's  axis  and  the 
zenith  of  the  spectator.  It  is  the  circle  on 
which  tho  latitudes  of  places  are  reckoned, 
commencing  from  the  equator,  which  it  inter- 
MCts  at  right  angles.    [Bbobbb.  J 
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MeHdian  Altltade.  The  altitada»  m 
height  above  the  horizon,  of  any  celestial  objeeti 
when  it  crosses  the  meridian  of  a  place. 

Meridian,  First.  The  meridian  fix>iii 
which  longitudes  are  reckoned.  The  choice  of 
the  first  meridian  is  entirely  arbitrary;  and 
most  nations  reckon  the  longitudes  from  their 
capital  or  meridian  passing  through  their  prin- 
cipal observatories.  Thus,  in  English  works, 
the  longitude  is  reckoned  from  Greenwich; 
in  French,  from  Paris;  in  Russian,  from  St. 
Petersburg,  &c.  Ptolemy  employed  Uie  Canary 
Islands,  tiie  French  formerlv  reckoned  from 
Ferro,  and  the  Dutch  from  the  Peak  of  Tene- 
riffe.  Mercator  chose  the  island  Del  Corvo. 
[Longitude.] 

Meridian  of  a  Globe  or  Uie  Brass 
Meridian.  A  graduated  circular  ring,  within 
which  an  artificial  globe  is  suspended  and  re- 
volves, and  by  means  of  which  it  is  connected 
with  the  frume  bearing  the  horizontal  scale 
Meridian  lines  are  also  traced  on  the  globe 
itself,  usually  at  15^  distance,  or  a  difiference 
of  longitude  corresponding  to  an  hour  of  time. 
It  is  probable  that  these,  with  the  parallela  of 
latituae,  suggested  to  Descartes  the  idea  of  oo- 
ardinateSy  which  he  applied  so  successfully  \o 
connect  algebra  with  geometry. 

Meridian  Zdne.  A  line  traced  on  the 
surface  of  the  earth,  coinciding  with  the  inter- 
section of  the  meridian  of  the  place  with  the 
sensible  horizon. 

Merino  Blieep.  A  breed  of  sheep  till 
lately  peculiar  to  Spain,  but  now  reared  in 
Saxony,  and  particularly  in  Australia^  chiefiy 
for  the  superior  fineness  of  their  wooL  The 
word  merino  signifies  an  overseer  of  pasturo 
lands,  and  is  applied  to  this  breed  of  sheep, 
because,  in  Spain,  they  are  kept  in  immense 
fiocks,  under  a  system  of  shepherds,  with  a 
chief  as  a  head,  and  with  a  general  right  of 
pasturage  all  over  the  kingdom.  The  best 
flocks  of  Spanish  merinos  are  found  in  Leon 
and  Castille ;  of  the  Saxon  variety,  at  Stolpen 
and  Rochsburg ;  but  merinos  are  to  be  found 
in  North  America,  the  Cape  of  GK)od  Hope, 
and  above  all  in  New  South  Wales,  which  has 
become  one  of  the  principal  wool-growing 
countries  in  the  world.  There  aro  one  or  two 
fiocks  of  pure  merinos  in  this  country;  but 
the  unfitness  of  the  climate,  and  the  high  prices 
both  of  wool  and  of  mutton  discourage  any 
attempt  to  displace  the  larger  native  breeds. 
[Sheep.  1 

Merlon  (Fr.).  In  Fortification,  the  part  of 
the  parapet  between  two  embrasures. 

Mermaid  (Ger.  meer,  sea,  and  magd, 
maid).  A  fabulous  creature;  the  fore  part 
woman,  the  hinder  half  fish.  The  animals 
which,  viewed  at  a  distance,  may  have  originated 
the  idea  of  mermen  and  mermaids,  aro  the 
cetaceous  dugong  and  TMinatee :  these  have  their 
fore  fins  rudely  fashioned  like  arms  and  hands, 
and  terminate  behind  in  a  fish-like  taiL  The 
nipples  are  pectoral ;  and  they  are  often  seen 
ascending  to  the  surface  to  breathe,  clasping 
their  suckling  young  to  the  breast. 
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BKeropldans.  The  family  of  InBesflorud 
bizds  of  which  the  bee-eater  {Meropa)  is  the 
^ype. 

Keros  (Or.).  In  Architecture,  the  plane 
face  between  the  channels*  in  the  triglyphs  of 
the  Doric  order. 

BKeroacene.  A  name  given  to  the  brilliant 
erystals  of  brownish-green  Mica  {Biotite)  from 
Vesuvius. 

Memlldana.  The  family  of  Dentirostral 
perchers  of  which  the  thrush  {Merula)  is  the 
type.     [Thrush.] 

BKemlins.  A  genus  of  Fungi  well  known 
as  comprising  the  species  which  produces  Bit 
Bot.  This  plant  is  called  M.  Uicrymans.  Coni- 
ferous wood  is  very  liable  to  be  attacked  by 
this  destructive  agent,  but  its  attacks  are  not 
confined  to  such  wood,  other  timber  when  it 
fftlls  in  its  way  being  equally  liable  to  destruc- 
tion. It  will  sometimes  penetrate  even  thick 
walls,  to  the  destruction  of  the  mortar.  In 
wine-cellars  it  destroys  shelves  and  laths,  and 
creeps  amongst  the  sawdust  used  for  packing, 
ultimately  attacking  the  corks  and  spoiling  the 
wine.  Hence  sawdust  should  not  be  used  in 
cellan  liable  to  this  pest ;  and  if  wood  is  any 
way  used,  it  should  be  kyanised.   [Dbt  Bot.] 

BKesemliryacese  (Mesembryanthemum, 
one  of  the  genera).  A  rather  extensive  but  not 
very  important  order  of  perigynous  Exogens 
of  the  Ficoidal  alliance.  They  are  succulent 
herbs,  abundant  in  South  Africa  and  distin- 
guished by  their  numerous  conspicuous  petals, 
and  several  consolidated  carpels.  Many  of 
them  are  very  beautiful. 

Mesamliryantliemmn  (Gr.  /t^iror,  the 
middle ;  tiifipvov,  embryo ;  and  &v9of ,  a  flower). 
A  very  large  genus  of  succulent;  Cape  plants,  of 
which  many  species  are  conspicuous  for  the 
beauty  of  their  flowers,  which  expand  in  sun- 
shine, and  close  up  in  gloomy  weather.  They 
are  diiefly  interesting  on  account  of  the  hy- 
grometric  quality  of  their  fruit,  which  when 
wetted  opens  out  into  numerous  radiating 
Talves,  and  when  dry  contracts  with  force  into 
a  compact  and  apparently  solid  body.  This 
fruit  is  sometimes  called  the  Fig-marigold. 

Blesencepbalon  (Grr.  lUaos,  and  fyW- 
^a\of,  brain).  The  natural  primary  division 
of  the  brain,  which  is  usually  encompassed  by 
the  parietal  segment  of  the  cranium,  and  con- 
sists of  the  lobe  of  the  third  ventricle,  the  optic 
lobes,  with  the  appendages  called  the  corui- 
riuniy  hypopht/sitf  and  in  fishes  the  hypoaria, 
Chaussier  gave  the  term  mesooephale  to  an 
artificial  combination  of  the  pons  varolii  with 
the  optic  lobes,  dissociating  the  one  from  the 
medulla  oblongata  and  cerebellum,  and  the 
other  from  the  lobe  of  the  third  ventricle. 
By  some  anthropotomists  the  term  meeo- 
eephalon  is  used  synonymously  with  that  of 
pons  varolii. 

Mesentery  {Or.  fi«rtin§pov).  The  mem- 
brane by  which  the  intestines  are  attached  to 
the  vertebrse ;  it  is  formed  of  a  duplicatnre  of 
the  peritonaeum,  and  supports  the  nerves  and 
vessels  of  the  iutestim's. 
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BKeeltylene.  A  hydrocarbon  »  CgHia* 
produced  by  the  action  of  golphoric  add  upon 
acetone. 

Meelln  ^Old  Fr.  mesler,  to  mix).  A  mixture 
of  various  kinds  of  grain. 

BCesmertam.    [MAOimnsM,  AimcAL.] 

Mesne  Froeess.  Such  process  as  intervenes 
between  the  beginning  and  end  of  a  suit.  It 
is  opposed  to  final  process,  or  that  which  takes 
place  by  way  of  execution  after  judgment. 
Imprisonment  for  debt  on  mesne  process  was 
formerly  effected  on  the  bare  affidavit  of  one 
person,  stating  that  another  owed  him  20/., 
but  except  as  regards  absconding  debtors  was 
abolished  by  the  Act  1  &  2  Vict  c.  110. 
[Arbbst.] 

Mesne  Vrollts.  The  yearly  rents,  &c.  of 
land  held  illegally,  which  are  recoverable  in 
an  action  of  trespass  by  the  lawfhl  owner  after 
he  has  recovered  possession  of  the  land. 

Mesoearp  (Gr.  /Uffos,  and  Kapw6s,  fruit). 
In  Botany,  that  part  of  a  pericarp  which  lies 
between  the  epioarp  and  endocarp. 

Mesoeolon  (Gr.  /Mor^KMXoy).  The  mesen- 
tery of  the  colon :  it  is  an  extensive  dupUcature 
of  the  peritoniBum. 

Mesolabe  (Gr.  /tt^oAajB^,  to  take  by  the 
middle).  An  instrument  employed  by  the 
ancients  for  finding  two  mean  proportionals 
between  two  given  lines ;  these  were  required 
in  the  problem  of  the  duplication  of  the  cube. 
(See  Eutocius  On  the  Works  of  ArehimedeSf  and. 
the  third  book  of  Pappus.) 

Mesolite  {Q^t,  /likros,  and  KlBos,  stomr-. 
because  it  is  intermediate  between  Natrolite  • 
and  Scolezite).     A  lime-and-eoda  Mesoty}>fk 

MesopblOBam    ((}r.    fiio-os,  and    ^otSf,_^ 
bark  or  rind).    In  Botany,  the  cellular  layer  - 
of  bark  overlying  the  liber,   and  underlying; 
the  epiphlceum,  ie.  the  layer  immediately  be- 
neath the  epidermis. 

IMCesopliyllam  {Qtr,  fUffos^  and  ^^AXok,  s 
leaf).  In  Botany,  the  parenchymatous  tissue 
forming  the  fleshy  part  of  a  leaf  between  the 
upper  and  lower  integuments. 

Mesetliorax  (Gr.  ^crof,  and  0e$pa(,  the 
ehest\  In  Entomolo^,  the  posterior  segment 
of  tne  alitrunk,  which  bears  the  posterior 
pair  of  wings  and  the  third  or  posterior  pair 
of  legs. 

BKesotype  (Gr.  m^'*  irUddle,  and  r^ot^ 
type).    The  name  given  by -Hany  to  Natrolite^.. 
because  the  primary  form  of  its  crystals  i»  in*  ■ 
termediate  between  AnAloime  -aftd  Stilbite. 

Mesozalio  JLeld.  An  add  obtained  hjL 
boiling  a  saturated  solution  of  alloxanate  of 
barium,  which  is  thus  resolved  into  mesoxalate 
of  barium^  and  other  products.  This  acid  is 
crystallisable,  and  very  sour  and  soluble.  Its 
formula  is  CJ3Lfi^. 

Mesesoio  (Or.  /Uffos,  and  M,  life).  The 
name  given  by  Professor  Phillips  to  the  middle 
of  the  three  great  geological  periods,  more  usu- 
ally denominated  Sbcondabt.  The  mesozoie 
group  includes  (I)  the  new  red  sandstone  or 
triassic,  (2)  the  lias,  (3)  the  great  series  of  the 
oolites,  (4)  the  Wealden,  and  (6)  the  cretaceouf 
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■eriai,  and  !■  of  great  importance  in  Eng^d, 
owing  to  the  many  nseful  minerals  which  it 
yields.  It  is  also  nch  in  fossils,  being  remark- 
able for  reptiles'  bones,  many  of  them  indicating 
animals  of  singolar  forms  and  proportions.  It 
is  not  the  case,  howeyer,  as  once  supposed,  that 
leptiles  first  appear  in  mesozoic  rocks,  as  they 
have  been  recently  found  in  coal  measures. 
Neither  is  this  middle  period  without  represen* 
tatiye  forms  of  animals  of  still  higher  organisa- 
tion ;  as  quadrupeds  certainly,  and  birds  too- 
bably,  existed  aurinff  the  whole  of  it.  The 
minenls  include,  besides  limestones  and  cement 
■tones  very  rich  and  eztensiye  deposits  of  iron- 
ore^  and  abundant  stores  of  rock  salt  and  salt 
aprings. 

IC«apiliui  (Lat ;  Gr.  fUtrwiKov,  the  Medlar^ 
tree).  The  botanical  name  of  the  genus  of  the 
Mealar.  The  common  medlar  is  called  ^fsfpt/us 
germamca,    [Msdlajk.] 

BKeaa  (Lat.  mensa,  a  table).  In  Military 
language,  the  public  dinner  prepared  for  the 
•officers  of  a  regiment  or  detachment,  and  to 
the  support  of  which  they  are  bound  to  con- 
tribute a  portion  of  their  pay.  Gknerally 
speaking,  only  married  officers  are  exempted 
oom  contributing  to,  and  dining  at^  the  mess ; 
•the  rest  preside  over  it  in  rotation,  without 
TCspect  to  military  rank.  There  is  a  small 
^yemment  allowance  in  aid  of  the  expenses 
of  the  officers'  mess.  M^ses  for  sergeants  haye 
now  been  universally  established. 

Mass.  In  the  Koyal  Nayy,  the  general 
meetine  of  the  officers  at  the  meals.  In  large 
ships  were  are  the  ward-room  mess,  gun-room 
mess,  midshipmen^s  mess,  and  engineer's  mess. 
In  ships  of  the  frigate  class  and  smaller  yessels, 
the  ward  room  is  wanting.  The  sailors  are  also 
diyided  into  messes  of  eight  to  twelye  men  each, 
among  whom  one  acts  as  cook  and  messman. 
£ach  officers'  mess  has  its  steward,  who  serre's 
as  caterer. 

Xeaaencer  (Fr.  messager,  from  Lat.  mis- 
sus, sent)  or  VojoL  In  Nayal  language,  a 
hawser  or  small  cable  of  about  sixty  fathoms  in 
length,  wound  round  the  capstan,  and  employed 
to  transmit  the  capstan's  power  to  the  great 
eable,  which  from  its  non-pliability  would  fail 
to  bite  so  well  on  the  barrel.  As  the  messenger 
is  wound  on  at  one  end  it  is  woimd  off  at  the 
oQier,  the  loose  end  being  nipped  on  to  the 
cable  lower  down,  so  as  to  make  the  action 
continuous. 

XeaaeiiffeiVy  Ming'm*  Certain  officers 
empbyed  in  the  secretary  of  state's  department 
to  oonyey  despatches,  either  at  home  or  abroad. 
They  were  formerly  employed  in  senring  the 
•aeretaries'  warrants  for  the  apprehension  of 
parties  chaiged  with  high  treason,  or  other 
gftye  offences ;  and  in  such  cases  it  was  not 
unusual  for  them  to  detain  their  prisoners 
at  their  own  houses.  In  the  year  1713  the 
ambassador  of  the  emperor  of  Morocco  was 
taken  into  custody  by  a  king's  messenger,  and 
Nleased  only  after  a  lapse  ^  six  months. 

WdmmmiMiAm  The  name  giyen  to  the  only 
modem  epic  poem  of  Gennany ;  the  snlgect  of 
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which  is  the  sufferings  and  triumph  of  the 
Messiah.  It  is  written  in  hexameter  yerse,  fbr 
which  the  German  is,  perhaps,  better  fitted 
than  any  modem  language,  and  consists  of 
twenty  books.  The  publication  of  this  poem 
procured  for  its  author  a  great  reputation ;  but 
posterity  does  not  appear  to  sanction  the  high 
award  pronounced  on  it  by  contemporaneous 
writers.  The  reputation  of  EHopstock  among 
his  own  countrymen  rests  chiefiy  on  his  Odes ; 
and  it  must  be  admitted  that  in  all  those 
parts  of  his  epic  poem  into  which  a  lyric 
spirit  could  be  mfused — in  other  words,  when- 
eyer  the  feelings  or  the  sympathies  were  to 
be  excited — there  are  few  poets,  either  an- 
cient or  modem,  to  whom  he  deseryes  to 
be  postponed;  but,  on  the  other  hand,  the 
dignity  and  sublimity  of  his  sentiments  are 
not  unfirequently  disfigured  by  the  pedantry 
and  affectation  of  his  style,  and  the  tedious- 
ness  of  his  episodes. 

Moaalali.  An  old  Hebrew  word,  signify- 
ing the  anointed  or  sacred,  corresponding  with 
the  G^reek  word  xp^^^^'l  &nd  in  this  sense 
applied  by  Christians  to  the  Saviour,  as  it  was 
anciently  applied  by  the  Jews  to  their  prophets, 
priests,  and  kings,  who  were  all  anointed  when 
they  assumed  their  office. 

MeMnairo  (Mod.  Leit  messuagium).  In 
Law,  a  messuage  is  said  to  be  properly  a 
dwelling-house  with  a  small  portion  of  land 
adjacent.  It  is  now  one  of  the  general  words 
used  in  the  legal  description  of  dwelling-houses 
with  the  land  attached. 

Mestliio.  In  Spanish  America,  the  child 
of  a  Spaniard  or  Creole  and  a  native  Indian. 
[Mulatto.] 

IC«tabollaiui  (Gr.  firrafioKfi,  change).  A 
subclass  of  insects,  including  all  those  which 
undergo  a  metamorphosis. 

Metaearpal  (Gr.  /urd,  between;  Kapw6t, 
in  the  sense  of  the  wrist).  Belonging  to  the 
metacarpus,  or  that  part  of  the  hand  which  is 
between  the  wrist  and  fingers. 

BSetaoentre.  A  term  first  applied  by 
Bouguer  to  a  certain  point  of  a  fioating  body 
upon  the  position  of  wnich  the  stability  of  the 
body  depends.    [Htdbostatics.] 

Mtotaoetone  (Grr.  fter^E,  indicating  change ; 
and  acetone).  One  of  the  products  formed 
during  the  distillation  of  a  mixture  of  one  part 
of  starch  or  sugar  with  eight  of  quick  lime ; 
it  is  a  colourless  liquid,  insoluble  in  water, 
but  soluble  in  alcohol  and  ether,  and  of  an 
agreeable  odour.  Its  formula  is  CgH,,0.  It 
is  conyerted  by  oxidising  agents  into  meta^ 
oetonic  (propionic)  acidsCgHfO,. 

Metaoliloilte.  A  mineral  resembling 
Chlorite,  found  in  green  aggregated  crystals 
at  Biichenberg  in  the  Harx. 

Bletavalllo  Aeld.  When  gallic  acid  is 
rapidly  heated  up  to  about  480®  F.,  carbonic 
annydride  and  water  are  eyolyed,  and  a  black 
product  remains  soluble  in  the  alkalies,  and 
forming  insoluble  compounds  with  many  of  the 
metallic  oxides.  This  product  has  been  termed 
I  metoffoUic  acid. 
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(Or.  lAtrd,  indicating  ekttn^e ; 
tnd  y4rt(nf,  Inrth),  The  chim^es  of  foim  which 
the  representatiTe  of  a  species  undergoes  in 
passins,  by  a  series  of  snccessiTely  generated 
indiTiouals,  from  the  egg  to  the  perfect  or 
imago  state.  It  is  contradistinguished  £rom 
metamorphosis,  in  which  those  changes  are 
under^ne  by  the  same  individuals.  The 
following  is  an  example  of  meta|;enesis :  The 
egg  of  Uie  Medusa  is  developed  into  a  polype 
which,  assuming  a  form  called  Strohila^  sepa- 
rates into  numerous  individual  young  Medusae. 
The  larval  polype  propagates  other  similar 
polypes  by  gemmation,  each  of  which  becomes  a 
Strobi/Oy  and  is  resolved  into  numerous  Medusae. 
Thus  there  is  a  successive  production  of  pro- 
creating individuals  from  a  single  impregnated 
ovum  of  a  Medusa,  according  to  the  law  of 
Fiarthenogenesis. 

Hffitalllc  Colours.  A  term  sometimes 
applied  to  pigments  of  mineral  orimn,  to  dis- 
tmguiHh  them  from  colours  derived  from  the 
animal  and  vegetable  kingdoms.  Many  metals 
yield  coloured  compounds  capable  of  being  em- 
ployed as  pigments;  but  chromium,  copper, 
lead,  and  iron  are  especially  distinguished  for 
the  valuable  colours  which  they  produce. 

ICotallic  Tractors.  Towards  the  end 
of  the  last  century,  Dr.  Elisha  Perkins,  of 
Norwich  in  Connecticut,  introduced  a  me- 
thod of  treating  diseases  by  drawing  over 
the  affected  part  two  small  metallic  rods 
made  of  different  metals,  which  he  called  me- 
tallic  tractors^  and  the  operation  was  called 
tractor ation.  The  use  of  tractors  has  been 
called  Perkinism, 

Metalloohroines  (Gr.  n4ra\\ov,  metal ^ 
and  xp^f^  colour).  When  very  thin  films 
of  peroxide  of  lead  are  deposited  by  electro- 
lytic action  upon  polished  steel  plates,  they 
give  rise  to  those  beautiful  prismatic  tints 
which  Nobili  first  described  under  the  above 
name. 

Metalloids  (Gr.  fi^aXAoy,  and  cTSoy,  form). 
A  term  sometimes  applied  to  the  inflammable 
non-metallic  bodies,  such  as  sulphur,  phos- 
phorus, &e.f  or  generally  to  all  the  non- 
metallic  elements.  The  metallic  bases  of  the 
fixed  alkalies  and  alkaline  earths  were  at  one 
time  called  metalloids,  in  consequence  probably 
of  their  low  specific  gravity. 

Mol^Uarvy  (Gr.  furaK\ov^4w,  I  smelt  or 
work  metals).  The  art  of  separating  metals  from 
their  ores.  Some  of  the  principal  metallnij^c 
processes  are  described  under  the  respective 
metals.  Dr.  Percy's  Metallurgy  is  the  most 
comprehensive  English  work  upon  the  subject, 
and  Phillips's  MeSdluryy  is  a  useftil  compen- 
dium. See  also  P^louze  and  Fr^my,  Ckimie 
hwrganiquSf  u.,  and  Dumas'  CMmie  appUguie 
aux  Arts. 

Mtotals  (Gr.  /x^aXAor).  The  metals  con- 
stitute a  numerous  and  important  class  of  ele- 
mentary bodies:  they  are  characterised  by  a 
distinctive  lustre,  by  their  opacity,  and  by 
their  high  conducting  powers  in  respect  to  heat 
and  electricity.    They  amount  (inemding,  how- 
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ever,  some  of  doubtful  character)  to  51  in 
number,  and  are  enumerated  in  the  following 
table,  together  with  the  abbreviations  or  sum- 
hols  by  which  they  are  usually  designated  in 
works  on  chemistry,  and  their  atomio  toeights 
in  reference  to  hydrogen  as  unity : — 


PotaHlnm 
Sodium  . 
Lithimn. 
Cndom  . 
Rabldinm 

Barium  . 
Strontium 
Caldam . 
ICagnesimn 

Alnmlnimn 
Glndnnm  • 
Zixt»niam  . 
Tborlom  . 
Yttrium  • 
Brbium  •  . 
Terbium  . 
Geriom  .  • 
Lanthannm 
Didymiom  . 

Iron  ... 
Manganeie. 
Zinc  .  .  . 
Tin  .  .  . 
Cadmiom  . 
Indium  .    . 


K  89 
Na    88 

Li  7 
On  188 
Bb    86 

Ba  187 
Sr      87-6 
Ca     40 
Mg    34 

Al  37-5 

O  14 

Zr  90 

Th  116 

Y  68 

Br  ? 

Tb  ? 

Ce  93 

La  93 

Di  96 

Pe  56 
Ma  66 
Zn  66 
8n  118 
Cd  113 
In      76 


Copper  .    .  . 

Lead  .    .    .  . 

Thallium    .  . 

Bismuth     .  . 

Oobalt    .    .  . 

Nickel   .    .  . 

Chromium.  . 

Vanadium .  . 

Tungsten   .  . 

Tantalum  .  . 

Niobium     .  . 

Molybdenum  . 

Uranium    .  . 

Tellurium  .  . 

Titanium  .  . 

Antimony  .  . 
Aivenic ... 

Mercury    •  • 

Silver    .    .  . 

Gold.    .    .  . 

Platinum  .  . 

Palladium .  . 

Rhodium  .  . 

Ruthenium  . 

Osmium     .  . 

Iridium     .  . 


Cn     68-6 

Pb  807 

Tl  304 

Bi  810 
Co      68 
Ni      69 
Or      63*6 
V       61-8 

W  184 

Ta  183 
Nb  94 
Mo     98 

U  130 

Te  138 
Ti      60 

8b  133 
As      76 

Hg  800 

Ag  108 

Au  197 

Pt  197 

Pd  106 

Ro  104 

Ru  104 

Ob  190 

Ir  186 


The  first  five  of  the  metals  upon  the  pre- 
ceding list  are  distinguished  as  the  metals 
of  the  alkalies ;  their  oxides  are  powerfully 
alkaline ;  they  have  an  intense  affinity  for  ozy* 
gen,  and  decompose  water  at  all  temperatures. 
The  next  four  metals  are  the  bases  of  the  al- 
kaline earths;  with  the  exception  perhaps  of 
magnesium,  they  also  decompose  water  at  all 
temperatures.  The  ten  succeeding  metals,  with 
the  exception  of  aluminum,  haye  oeen  but  im- 
perfectly examined ;  they  are  generally  desig- 
nated as  the  bases  of  the  earths.  The  foUowins 
twenty-two  metals  haye  been  sometimes  dirided 
into  those  which  form  basic  oxides,  and  those 
which  form  acids ;  and  they  have  been  separated 
into  other  distinctive  groups,  haying  r^erenoe 
to  the  action  of  aci&  upon  them,  to  their 
action  upon  water  at  high  temperatures,  and  to 
the  isomorphism  of  their  salts ;  these  characten, 
however,  are  not  suffidentlv  definite;  and  as 
regards  the  basic  or  the  acid  character  of  their 
compounds  with  oxygen,  several  of  them  form 
compounds  belonging  to  both  classes.  Hie 
last  nine  metals  include  those  which  have  been 
particularly  designated  as  noble  metals;  ther 
are  not  changed  by  air  or  by  water,  and  t^etr 
affinity  for  oxygen  is  comparatively  feeble: 
to  some  of  these  properties,  however,  osnuiim 
forms  an  exception. 

Physical  Profebtibs. — ^A  high  degree  of 
lustre  is  one  of  the  leading  physics!  chan^tert  of 
the  metals,  the  colour  of  the  light  which  ther 
reflect  varying  with  the  nature  of  the  metal  and 
the  number  of  reflections  to  which  it  has  been 
subjected.  In  most  cases  it  is  nearlv  white^ 
grey,  or  bluish:  from  gold  it  is  yellow,  and 
Qom  copper  red;  but  the  intensities  of  theie 
colours  may  be  greatly  increased  by  repeated 
reflection. 
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is  00  far  an  exception,  that  wLen  beaten  into  Lead  .  .  .  27'7 
leaves  of  a  200,000th  of  an  inch  in  thickness  ^  .  .  .  84*7 
it  transmits  green  light,  and  if  alloyed  with   ^^      |      ]      ]  }^!^ 


The  opacity  of  metals  is  such,  that  when  in  the  number  of  pounds  required  to  break 

▼any  thin  leaves,  thej  transmit  no  light.     GK>ld  one-tenth  of  an  inch  in  diameter: — 

SilTer  .  .  .  187*1 
Flatinnm  .  .  S74*S 
Copper  .       .       .  t03*t 

silver,  blue  light    There  are  also  other  means  ^'^t     '      *..     \**^  *   ^  i     'xi.  j.'      '      '  •     • 

by  which  extremely  thin  metaUic  films  may  ^  The  tenacity  of  a  xnetal,  with  few  exceptions, 

be  obtained,  and  which  often  exhibit  a  certain  decreases  in  proportion  as  its  temperature  m- 

amount  of  transparency.  <^f«^ '  o?o  '?^°'  ^"""^^  ^^"o^S*?^'^  *^^,l^o 

Hardnes3-BHttUfJss.-¥ew  of  the  metals,  ^^  ^V^^o,  ^  more  so  at  890O  than  at  2120 

when  pure,  an,  very  hard ;  they  are  generally  Ciystalluation.--Met^  are   susceptible  of 

softer  than  steeL    Lead  maybe  scratched  by  assuming  the  ciystaUine  form.     With  many, 

the  nail;  and  potassium  at  60°  is  softer  thai  ^>?  "^^  be  effected  by  fusion  and  slow  cooling 

wax    Some,  such  as  antimony,  arsenic,  and  and  especid^y  by  suffering  the  melted  met»l  to 

bismuth,  may  be  easily  pulveriid :  others  are  «>?.^^  5"^*"^'  .*°^  *?!?  P?^^?*^  ^ 

brittle  at  one  temperature,  but  maUeable  and  SSj*^  ^  and  pounng  out  the  liquid  interior. 

ductUe  at  another     Zinc,  for  instance,  which  The  <»vity  so  formed  will  be  then  lined  with 

At  common  temperatures  is  comparatively  brit-  ^«^'  this  mode  of  Proceeding  an8w;er8  ex- 

*le,  may  be  rolled  and  drawn  fnto  wire  when  tremely  weU  with  bismuth,  w^  formsh^  a 

Seated  up  to  300°  congenes  of  cubic  crystals.     When  the  metals 

MalleahiHty,  oi  the  capacity  of  being  ex-  "«  Precipitated  by  each  other,    they    often 

tended  bv  hammering  or  filing,  belongs  to  crystallise  during  their  deposition,  as  in  the 

some  of  the  metals  in  a  very  remarkable  degree.  Pff»P»tation  of  silver  hj  mercui^,  and  in  tliat 

Common  gold-leaf,   for  iiitance,  is  not  more  of  lead  by  zinc      A  stick  of  phosphorus  i^ 

than  a  200,000th  of  an  inch  in  thickness;  and  ^f^^^^  a  soluUon  of  silver  becomes  mcrusted 

-three  grains  of  the  metal  are  sufficient  to  cover  J^th  metaUic  crystal.     Gold  is  occasionaUy 

e,  squire  foot.     SUver,  copper,  and  tin,    also  deposited  in  a  crystalhneform^  fix)m  ite  etJier^ 

Wit  of  great  extension  ilnder  the  hainmer.  «°|^5^°°-     ^^.°«  the  electrolysis  of  metaUic 

In  hammering  and  rolling,  some  of  the  metals  '^^^^T?!  ^^'f^  ^h°  ^""'^  ^^^"^  *^  T 

become  so  h^  and  britSe  as  to  require  occa-  P^^^L?^''''^^  °^^^  "®  ^^  occasionally 

nonal  annealing;  in  these  cases  they  give  out  oDtaineo.                   .      .          -           .  ,        . 

much   heat     The   foUowing  is  the  order  of  .  The  crystallme  structure  of  a  metal  mate- 

malleability :  gold,   silver,  copper,   aluminum,  "allyaffectssomeofitsotlier  physical  properties. 

tin,  cadmiiin,  llatinum,  lead,  ^C  and  iron.  Copper,  sUver,  and  even  gold,  become  compM^^ 

Ductaity.-^ihe  malleable  m«tab  are  also  tivcfy  hard  and  brittle  when  in  a  crystaUine 

ductile;  i.e.  they  admit  of  drawing  out  into  condition ;  and  the  most bntUe  meUls  are  those 

wire.    In  this  Aspect,  gold,  sUver.  platinum,  which  most  readily  assume  the  cry staUme  form, 

-luid  iron  stand  at  the  heid  of  the  list.     A  «^,^.^,^  ^^°^^^^  ^^  antimony.    Even  iro^ 

grain  of  gold  may  be  drawn  into  600  feet  of  ^^^^  '°  T  ^"^"^^'^^.^^  ?^'?"!li*°'^u^  "^-^ 

%ke.    A  wire  of  pUtinum,    not   exceeding  a  tenacious,  becomx's   relatively  bnttle  when  it 

30.000th  of  an  inch  diameter,  has   been  ob-  ■f^"?^'  even   an  approach   (o    a  crystaUine 

tailed  by  pkcing  it  in  the  a^ds  of  a  small  structure;   and  this  chaiige  in  its  condition  is 

^cylinder  of  silver;  and  then  drawing  the  com-  sometimes  the  result  of  changes  of  tempera- 

^und  wire  in  the  usual  way.  and  afterwards  ^^'  "^  "^""Z?  '^^^[  '"^  ^t"  !!.  ^.^  ^^""^ 

'Siasolving  off  the  silver  by  ^tric  add.    The  ^?,^«  ^  subjected  to  protracted  friction  and 

"<»der  of  ductility  is  as  follows :  gold,  silver,  ^  I*  ^^J*   •>       -^       m.           -u            -..•       * 

»l«tinum,  iron,  iopper,  alnminuJT^ne,  tin  ,.  ^P«^  Gr<iw<V. -The  specific  granUe.  of 

«aad  lead.          »      •«^«^    »                   i         »        »  ^^  metals,  or  their  relative  densities,  as  com- 

Tnutcify,   or  the    power  of  .upporting   a  PJ^o*^""  f**"^  I^'**/,,'*  ^*  ^^F^"'^ 

■ma^t  Without   breaking,  is    an'^^portu.t  ?f  60°,  are  shown  m  the  foUowing  table ;  they 

p^rty  of  the  metals.  Iron  is  at  thVhead  J?^^"'*^*^* .  l*?        •  'f^    t^e  heaviest  so  ids. 

of  W  list,  and  lead    at    the  bottom;    but  ^^^  JJ^^J  ^^Tf^'uy    ^K^**??^''"^  ^^^ 

the  lespective  tenacities  are  much  influenced  ""^  *^^  ^'^^"^  of  allknown  soUds. 

by  the    temperature  at  which   the   compari-  PUttnum.    .   .    .  21-5 

8onf   are  made,   the  manner  in   which  they  2S^   .    •    •   •  21*4^ 

are  tested,  and  more  especially  by  the  pro-  qoU    .   .*   !   !   !  19-3 

cess  of  annealing.    A  wire  of  unannealed  iron.  Tungsten  ....  17*6 

which  sustained  a  weight  of  26  lbs.,  only  bore  ^^S^  ....  J8-5 

12  lbs.   after  having  been  annealed;   and  a  p^n^iiin'    *.   *    \  n-g 

wire  of  copper  which  sustained  22  lbs.  before  Bntheniom  .    !    .11*8 

annealing,  was  broken  by  9  lbs.  after  anneal-   ij?J^ \\'.i 

ins.    The  following  metals  are  arranged  in  the  guver^  ',    '.    ',   !  10*5 

^er  of  their  tenacities:   iron,   copper,  paUa-  BUmnth  !   !    !   !    9*8 

dium,  platinum,  silver,  gold,  zinc,  tin,  lead.   2®JjJ* ®ij 

^e  tenacity  of  iron  compared  with  lead  is  as  ^JSI?!    !*.!'.   8-8 

85  to  1.  Molybdeniim!    !    !    8-6 

In  the  following  table  the  figures  represent  Cadmium ....   8*6 
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Manganeee    .    • 

.    8D 

Iron     .... 

.    7-8 

Tin 

.    7'S 

Zino 

.    7-1 

Niobium  .    .    . 

.    <*0 

Antimony     .    . 

.    6-7 

Tellnriam     .    . 

.    6*6 

Arsenic     ... 

.    5*9 

Chromium     .    • 

.    6-9 

Titanium  .    .    . 

.    6-8 

Aluminum    .    • 

.    8-6 

Strontium     .    . 

.    8-6 

Qlucinum     .    . 

.  ri 

Magnesium  .    • 

.    1-74 

Calcium    .    .    • 

.    1.6 

Sodium         .    . 

.    0^ 

Fotaflsimn     .    . 

.    0<M 

litUum        .    . 

.    0-69 

METALS 


Relation  of  Metals  to  Seat, — Th?  dumges  of 
hulk  which  metalfl  undergo  "with  changes  of 
temperature  are  relatively  greater  than  those  of 
other  bodies ;  but  each  metal  has  its  peculiar 
rate  of  expansion,  as  shown  in  the  following 
table,  in  which  1,000,000  parts  of  each  metal 
are  assumed  to  be  heated  from  32^  to  212° : —  I 


Platinum    . 
Palladium  . 
Antimony  . 
Iron  . 
Sismuth     . 
Gold. 
Copper 
Silrer 

Tin    .        , 
Lead. 
Zinc  . 


Increaae 

in  length 

lin  1131 

1  in  1000 

lin    923 


lin 
1  in 
1  in 
lin 
lin 
1  in 
lin 
lin 


846 
718 
682 
582 
524 
516 
351 
340 


Increase 
in  balk 

lin  377 

in  333 

in  307 
in  282 
in  239 
in  227 
in  194 
in  175 
in  172 
in  117 
in  113 


The  expansion  of  glass  is  nearly  the  same  as 
that  of  platinum,  and  hence  wires  of  that  metal 
may  be  welded  into  fused  glass  without  inconvc- 
nience ;  but  if  we  substitute  a  wire  of  another 
metal,  its  different  rate  of  contraction  tends  to 
break  the  glass  as  it  cools.  So  also  a  compound 
bar  of  iron  and  copper,  or  of  platinum  and  sil- 
ver, formed  by  riveting  strips  of  the  metals  to 
each  other,  though  it  remains  straight  at  the 
temperature  at  which  they  were  riveted,  be- 
comes warped  or  curved  when  heated  or  cooled. 
The  metallic  thermometer,  and  the  compensa- 
tion pendulum  or  balance-wheel  as  applied  to 
clocks  and  watches,  are  illustrations  of  the  same 
principle. 

The  force  exerted  in  this  act  of  metallic 
expansion  is  so  considerable  as  often  to  produce 
iigarious  effects  when  not  adequately  provided 
for,  as  in  railways,  bridges,  wat«r  and  gas 
pipes,  and  in  the  beams,  columns,  and  roofs  of 
buildings. 

The  expansion  of  a  metallic  bar  has  been 
successfully  applied  as  a  means  of  measuring 
high  temperatures,  as  in  Danidta  pyrometer. 

That  the  metals  are  excellent  conductors  of 
heat  is  learnt  by  the  rapidity  with  which  heat 
twsses  from  one  end  to  the  other  of  a  metallic 
oar ;  and  that  the  different  metals  thus  transmit 
heat  with  different  degrees  of  iacility,  is  shown 
by  comparative  experiments.  If,  for  instance, 
two  similar  bars  of  silver  and  of  platinum  be 
heated  at  one  end,  the  silver  will  be  more 
rapidly  heated  throughout  than  the  platilium. 
Gold,  silver,  and  copper  are  among  the  best 
oondnctors ;  then  come  iron,  zinc,  and  tin  ;  and 
lastlv,  lead.  A  consequence  of  this  property 
of  tne  metals  is,  that  they  communicate  and 
abstract  heat  more  readily  than  other  bodies; 
that  they  feel  hotter  and  colder  than  wood,  or 
other  bad  conductors,  though  of  the  same 
temperature.  If  the  thermo-conducting  power 
of  gold  be  assumed  as  slOO,  that  of  silver 
will  be  about  98,  of  copper  90,  of  iron  38,  of 
tm  80,  and  of  lead  only  18. 

The  polished  metals  are  remarkable  Ibr  their 
Vow  yovrer  of  emitting  and  of  reoeivinff  radiant 
keat    A  polished  metallic  vetMl  AUed  with 
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hot  water,  is  a  long  time  in  cooh'ng ;  and  sadi 
a  vessel  containing  cold  water,  and  placed 
before  the  fire,  is  a  long  time  in  acquiring  heat 
When  the  polish  is  taken  off,  the  radiating  and 
receptive  powers  of  such  vessels  are  increased ; 
but  under  all  circumstances  the  metals  are  bad 
radiators.  If  we  compare  the  radiating  power 
of  a  surface  coated  with  lampblack,  with  mat  of 
polished  gold,  silver,  copper,  or  tin,  it  is  nearly 
as  100  to  12 ;  and  all  tarnished  metals  radiate 
better  than  those  which  are  bright  and  clean. 

Fusibility. — The  metals  are  all  susceptible  of 
fusion  by  heat,  but  the  temperatures  at  which 
they  liquefy  are  extremely  various.  At  hiffher 
temperatures  than  those  required  for  Uieir 
fusion,  the  metals  are  volatUe,  and  many  of 
them  may  be  distilled  in  dose  vessels.  Mercury 
is  volatile  at  temperatures  above  40^.  A  piece 
of  gold  leaf  suspended  over  it  in  a  stopped 
bottle  becomes  slowly  whitened  by  amalgama- 
tion. Cadmium,  potassium,  sodium,  tellurium, 
zinc,  and  magnesium,  are  volatile  at  a  red  heat, 
and  arsenic  below  a  red  heat  Gold  and  silver 
are  converted  into  vapour  when  exposed  to 
intense  heat;  and  most  of  the  other  metals 
evaporate  under  similar  circumstances. 

Although  the  melting  points  are  mostly  men- 
tioned under  the  heads  of  the  respective  metals, 
it  will  be  convenient  to  give  in  this  place  a  table. 
showing  how  some  of  the  more  important  metals 
differ  from  each  other,  in  regard  to  the  tem- 
perature in  degrees  F.  at  whf(£  they  pass  from 
the  solid  to  the  liquid  state.  The  metals  are 
hero  arranged  in  two  groups :  1,  those  which  are 
fhsiblo  below  a  rod  heat  (1000°) ;  and  2,  those 
which  are  fusible  above  this  temperature.  The 
metals  not  included  in  this  list  can  be  readily 
fused  only  under  the  oxy-hydrogen  blowpipe: — 

Fusible  below  a  Red  Heat. 


Mercury 

.    -40" 

Bismuth        • 

.    «»• 

Potaarium 

.    160» 

Lead       . 

.    «!!• 

Sodium 

.    200» 

Zinc 

.    77»» 

Lithinm 

.    S6&* 

Antimony 

•  52 

Tin 

.    442<» 

Calcinm         . 

.  lOOO* 

Cadmium 

.    442* 

Magnesium    . 

.1000" 

Fusible  above 

a  Red  Heat, 

Ainmlnam 

• 

.  1760» 

Gold 

.  «01«« 

Silver     . 

• 

.  1878« 

Cast  iron 

.  278«» 

Copper  . 

• 

.  1W60 

Specific  Heat  of  the  Metais. — ^By  the  term 
specific  heat  is  meant  the  quantity  of  heat 
required  to  raise  equal  quantities  of  different 
substances  to  the  same  temperature.  If  we 
thus  compare  water  with  mercury  we  find  that 
the  specific  heat  of  water  being  =  1*000,  that  of 
an  equal  weight  of  mercuiy  is  only  0*033.  The 
specific  heat  of  water,  therefore,  or,  in  other 
words,  its  capacity  for  heat,  is  very  great  com- 
pared wiUi  that  of  the  metals,  as  shown  in  the 
following  table ;  from  which  it  will  also  be  seen 
that  the  specific  heat  of  the  metals  increases 
with  their  temperatures,  so  that  it  requires 
more  heat  to  raise  them  a  ^ven  number  of 
d^prees  when  they  are  at  a  hi^  than  when  at 
a  low  temperature.  The  speafic  heats  are  in 
all  cases  compared  with  water,  asa>l :— 


1IBTAS(ERIC 


iri~r 

»r*»n» 

Inn.       . 

.   0-ioes 

0-1218 

ZiiM.       . 

.     00937 

0'1016 

Ooppu     . 

.    D-D9ie 

0-1013 

SUnr        . 

.    00657 

0-0611 

Antimony. 

.    0-0607 

00647 

HitiDimi. 

.    0-0336 

0-0866 

MMcuiy    . 

.    0-0330 

0-03S0 

KiiATioit  or  TEB  Mbtau  to  EuCTRICm 
UTD  MAOmnm. — la  rcipcct  (o  tlatrieal 
umdueHim,  nhei  ii  tlie  best,  and  meccuij 
tha  vont  conduct'ir.  AMamiag  th«  electro- 
ooDdnction  of  ailTer  oa  =^100.  that  of  copper 
w  about  92.  gold  66,  aae  21,  tin  U,  iron 
1^  Isad  and  pUtmam  about  8.  and  mercorj 
S.  ThM«  eonducting  powers  ars  remaibblj 
inflnenced.  in  BomecaMSiby  teraperBtnre.  This 

frapertj  is  made  uae  of  in  SitTneni'  pj/romtUr, 
a  refarence  to  tin,  if  its  coadncting  jwver  at 
82°  be  -  16,  at  212°  it  will  oaly  be  =  10  ;  and,  I 
in  general,  the  lower  the  t«mperatuie  of  the  I 
metol.  tho  higher  its  electn -con ducting  power,  i 
[MAaxETuii,  TsBBiOTBUL.^  Metftls  which  are 
bad  condQi:ton  of  electniHtj  becomn  inoet  | 
ItMt«d  by  an  electric  current,  na  is  well  shown  : 
1^  bsnsmitling  a  current  of  electricitj-  through 
ft  wire  composed  of  alUruate  lengths  of  pla- 
tinomand  eiWar;  the  platinum  oolj  becomes  I 
rsdhot.  I 

Xagnrlitni. — The  peculiarities  of  iron  in  < 
respect  to  msglietism  have  been  long  known,  aa  ' 
•1m  its  pennaneat  reMndon  by  ateel.  Wben  ' 
%  bu  of  iron  is  lusprnded  between  the  polea  of 
a  magnet.  It  ia  equally  attmeted  by  each,  and 
places  itself  parallel  to  the  manietic  aila.  Some 
Other  metals  are  simitarly  affected,  thougli  in 
an  inferior  degree  ;  hot  there  are  some  which 
appear  to  be  repelled  by  the  magnetic  poles. 
■nd  which,  when  properly  ausprnded  between 
Ihem,  assume  a  direction  at  right  anglea  to  the 
magnetic  axis,  pUcing  themwrres  equalorialli/. 
Fknidaj.  who  first  obserred  these  phenomena, 
tarns  inch  substances  diamagmtKt.  He  baa 
shown  that  rariooa  solids,  liquids,  and  gases 
indnde  magnetic  and  diamsgnelic  substances 
[MaOKETisii]  ;  and  that,  as  far  as  the  metala 
an  eoncemra,  they  may  be  arranged  in  ths 
fcllowing  order; — 


MhAel  Tltaclom 

CaMt  PiUadiua 

Hangaime   PlBtinum 


SS?" 


r.  ti»ri,  and  liipBt.part).  A 
%em  applied  in  Chemistry  to  bodin  baTing  one 
and  the  same  composi^on  and  atomic  weight, 
bntyet  difFering  remarkably  in  certain  of  th«i 
[tiopeKies,  pmbably  in  consequence  of  dis- 
mulat  molecular  eonatitution.  Thus,  ibrmiat« 
of  Mhyl  (formic  ether)  and  aeetato  of  methyl 
(nsthylo-acetic  ether)  may  both  be  conwctly 
npreaentcd  by  C,H,Op  bat  the  alenMsU  io 


HETAHORPHIC  ROCKS 
each  at«  no  doobt  dissimiUriy  groaped,  as  re> 
pteainted  in  the  following  formulc  : — 
Formiate  of  ethyl         ^ 

HCO.OC^.  I     .pTTn 

AceUU  of  methyl  f    -*'»»*i"r 

CH,CO.OCH,  ] 

'  Isomeric  compounds,  the  equiralent  nnm- 
bars  of  which  are  identical,  are  said  (a  be 
metaatric'  AUotropic  elements  are  probably 
in  some  caaes  metameric.     [Isokebibii.] 

l>«Minorpl>la  W"**"  (Or.  ^trd,  and 
fwp^A,  form).  Ths  materials  of  the  earth's 
cnut  benea^  the  soil  are  called  by  geologists 
rock,  whether  Ihoy  are  hatd  like  limestone 
and  granite,  plaattc  like  clay,  or  loose  lik* 
sand ;  and  of  these  rocks  all  that  are  not  in  the 
condition  in  which  they  were  originally  accu- 
mulated, muit  be  regarded  as  changed,  altered, 
or  metamorphoKd.  The  latter  i-ipression  is 
technical,  and  means  that  a  deflnile  change  haa 
taken  place  in  the  stj^ucture  of  the  material. 

As.  therefore,  all  mechanical  rocka  except 
coral  limestones  havs  originally  been  deposited 
from  tuspeasion  or  aoIntJon  in  water,  and 
therefore  in  the  form  of  mnd,  sand,  or  gravel  of 
some  kind,  it  becomes  obvious,  when  we  find 
aanditonea  and  limestones,  or  compacted  and 
bedded  days,  coulainine  bands,  nodnlea,  and 
cnstals,  that  a  change  has  passed  over  them. 
They  are  no  longer  mud,  but  have  assumed  a 
new  existence  and  new  conditions;  in  a  word, 
they  have  become  TitttamorpiiB  rockt. 

The  term  is  not  usually  so  widely  extended, 
I  but  it  is  clear  that  no  line  can  be  drawn.  Soma 
\  rocks  are  so  little  altered  that  we  can  hardly 
I  recognise  the  change,  some  are  BO  changed  that 
we  can  hardly  trace  the  original  form.  Very 
extensive  metamorphoses  can  take  place  with- 
out obliterating  the  traces  of  organic  origin. 

More  commonly,  only  those  rocks  are  spoken 
of  as  metamorphic  which  show  the  last  stage 
of  a  transition  to  crystalline  structure,  and  to 
the  condition  caiied  plutonic  or  tynwus.  Snch 
are  maiblea,  qnartritee.  sUtes,  micaeeoua  and 
other  achirte.  and  gneiss,  all  of  these  being  recks 
in  which  the  evidences  of  original  aqueous  origin 
are  nearly  or  entirely  lost.  Bi^rded  in  this 
light;  metamorphic  rocks  {arm  a  class  of  rodca 
distinct  from  aqueous,  &om  volcanic  or  recent 
igneous,  and  bam  plnlonic  or  ancient  igneous. 
So  many  doubtful  rocks  have,  however,  on 
farther  examination  turned  ontto  be  metamor- 
phic, that  possibly  all  rocks  not  actually  show- 
ing marks  of  igneous  agency  may  be  fonnd  to 
belong  to  this  laige  and  important  group. 


Metamorphic  rocks,  of  which  calcareous  rook 
is  the  basis,  are  very  varied.  Actually  un- 
altered limestone  hardly  exists  aa  a  rod,  for 
this  mineral  (carbonate  of  lime),  associated  and 
mixed  np  with  many  formgu  subataacea,  very 
readily  undergoes  change,  and  tends  to  separate 
itself  into  concretioDB  when  buried  with  other 
minerals  and  water.  The  common  chalk  or 
limestone  mud  is  not  much  altered,  bat  it  often 
contain*  shells  converted  into  flint  and  vain* 
with  oyatallina  e^o  spar  or  oyMalUiM  aili^ 


METAMORPHOSES 

Coral  limestone  not  only  has  the  intentices 
between  the  corals  filled  up  so  that  all  are 
cemented  into  a  solid  mass,  but  is  often  so 
far  altered  as  to  be  partly  crystalline.  Shell 
limestones  in  the  same  way  are  compacted, 
cemented,  crystallised,  and  sometimes  parts  of 
them  are  completely  replaced  by  other  mineraL 
Sandstones  also  are  cemented,  cracked,  and  the 
cracks  filled  with  matter  more  or  less  ciystal- 
line.  In  these  cases  the  marks  of  mechanical 
origin  are  by  no  means  obliterated.  But  where 
fossils  occur  in  rocks,  it  is  often  not  the  actual 
and  original  animal  product  that  we  see,  but 
something  like  it,  i.  e.  something  into  which  it 
has  been  changed.  It  is  not  necessary  here  to 
discuss  how  or  why  these  changes  have  taken 
place ;  it  is  enough  to  point  out  the  significant 
fact.  Change  goes  on  whenever  any  mixture 
of  mineral  matter  is  buried  in  the  earth  and 
left  exposed  to  ordinary  infiuences.  If  buried 
deeply  by  the  subsequent  accumulation  of  other 
deposits,  and  thus  brought  within  the  influence 
of  a  more  equable  temperature,  the  changes 
that  take  place  are  extensive  and  fundamental. 

In  this  way  a  complete  conversion  has  some- 
times taken  place,  fossiliferous  strata  having 
exchanged  an  earthy  for  a  highly  crystalline 
texture  for  a  distance  of  a  quarter  of  a  mile 
from  their  contact  with  granite.  That  the  mere 
contact  of  granite  near  the  earth's  surface  has 
no  power  to  do  this,  is  clear  from  the  fact  that 
many  limestones  have  rested  unaltered  close  to 
granite  for  an  indefinite  period.  Besides  the 
conversion  mentioned,  dark  limestones  full  of 
shells  and  corals  have  been  turned  into  white 
statuary  marble,  and  hard  clays  into  claystone, 
mica  slate,  and  hornblende  elate,  fossiliferous 
at  a  distance,  but  losing  all  trace  of  fossil  near 
the  metamorphosed  rocks. 

aCetamorpboses  (Gr.  fitrofiSp^t^iSf  change 
of  form).  The  changes  of  form  which  the  re- 
presentative of  a  species  undergoes  in  a  single 
mdividuaL  The  term  has  practically  been  re- 
stricted to  the  instances  in  which  the  individual, 
daring  certain  phases  of  the  change,  is  free  and 
active,  as  in  the  grub  of  the  cha^Ser,  or  in  the 
tadpole  of  the  frog. 

Metapbor  (Gr.  fitra^opd,  from  tiMxcupifw^  I 
transfer).  From  the  evidence  furnished  by  many 
words  Locke  conjectured  that,  if  all  words  could 
be  traced  back  to  their  roots,  '  we  should  find 
in  all  languages  the  names  which  stand  for 
things  that  fidl  not  under  our  senses  to  have 
had  their  first  rise  from  sensible  ideas.'  [Lam- 
OITAOE.]  The  progress  of  philological  science 
has  proved  not  only  that  the  conjecture  of 
liocke  is  fully  warranted  by  fact,  but  that  what 
he  with  other  philosophers  regarded  as  a  pecu- 
liarity of  certain  tvords,  was  really  the  pecu- 
liarity of  a  whole  period  in  the  hbtory  of 
human  speech.  During  this  period  words  had 
simply  a  material  meaning;  and  men  gave 
utterance  to  nothing  beyond  strictly  sensuous 
impressions.  This  is  clear  on  an  examination 
of  such  words  as  grace  and  immortality ;  the 
(brmer,  now  used  to  express  the  highest  gifts  of 
God  to  man,  being  traceable  to  a  time  when  it 
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expressed  simply  the  brightness  derived  from 
fat  or  oil,  and  the  latter  to  a  time  when  it 
denoted  anything  which  could  not  be  pounded 
or  ground.  Hence  'no  advance  was  possible 
in  the  intellectual  life  of  man  without  meta- 
phor;' but  the  metaphorical  process  was, 
accoxding  to  Professor  Max  Miiller,  of  two 
kinds,  the  radical  and  poetical.  Radical  meta- 
phor is  '  when  a  root  which  means  to  shine  is 
applied  to  form  the  names  not  onlv  of  fbe  fire 
or  the  sun,  but  of  the  spring  of  the  year,  the 
morning  light,  the  brightness  of  thought^  or  the 
joyous  outburst  of  hymns  of  praise.'  In  such 
cases,  the  word  rises  from  the  merely  material 
or  sensuous  object  to  a  mental  conception  which 
has  a  certain  analogy  with  the  sensuous  object 
originally  denoted  by  the  word.  Poetical  me- 
taphor is  '  when  a  noun  or  verb,  ready  made 
and  assigned  to  one  definite  object  or  action^ 
is  transferred  poetically  to  anoUier  object  or 
action.  For  instance,  when  the  rays  of  the  sun 
are  called  the  hands  or  fingers  of  the  sun,  tho 
nouns  which  mean  hand  or  finger  existed  ready 
made,  and  were  as  such  transferred  poetically 
to  the  stretched-out  rays  of  the  sun.  .  .  . 
What  applies  to  nouns,  applies  likewise  to 
verbs.  A  verb  such  as  to  give  birth  is  used,  for 
instance,  of  the  night  producing,  or  more  cor- 
rectly preceding  the  day,  as  well  as  of  the  day 
preceding  the  night  The  sun  under  one  name 
IS  said  to  beget  the  dawn,  because  the  approach 
of  daylight  gives  birth  to  the  dawn;  under 
another  name  the  sim  is  said  to  love  the  dawn, 
because  he  follows  her  as  a  bridegroom  follows 
his  bride ;  and  lastly  the  sun  is  said  to  destroy 
the  dawn,  because  the  dawn  disappears  as  soon 
as  the  sun  has  risen.'  The  results  of  this  pro- 
cess would  be  homonymy  and  polyonymy: 
by  the  first,  objects  originally  quite  distinct 
would  receive  the  same  name;  the  second 
would  furnish  a  vast  number  of  names  to 
denote  the  same  object  On  these  two  con- 
ditions depends  the  growth  of  Mttholoot^ 
which  is  *  but  a  part  of  a  much  more  general 
phase  through  which  all  language  has  at  one 
time  or  other  to  pass.'  (Max  MuLler,  Lectures 
on  Language,  second  series,  viii.) 

Ketapbospliorlo  Aeid«      A    term    by 
which   some   chemists    designate   the   mono-^ 
hydrated  phosphoric  acid«»HPO,.    The  salta 
of  this  acid  are  monobasie, 

aCetapbysios  (Gr.  fierd;  ^^ts,  nature). 
A  word  employed,  in  popular  usage,  to  denote 
enquiries  relating  to  objects  which  are  not 
merely  physical  and  sensible.  It  is  a  remark 
of  Sir  James  Mackintosh,  that '  the  term  meta" 
physics  affords  a  specimen  of  all  the  &ults 
wUch  the  name  of  a  science  can  combine.  Ta 
those  who  know  only  their  own  language  it  must, 
at  their  entrance  on  the  study,  convey  no  mean- 
ing. It  points  their  attention  to  nothing.  If 
they  examine  the  language  in  which  its  parts 
are  significant^  they  wUl  be  misled  into  the  per- 
nicious error  of  believing  that  it  seeks  something 
more  than  the  interpretation  of  nature.  It  is  only 
by  examining  the  history  of  ancient  philosophy 
that  the  probable  origin  of  this  name  will  Mt 
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fimnd,  in  the  application  of  it  as  the  running 
title  of  several  essays  of  Aristotle,  which  were 
placed  in  a  collection  of  the  manuscripts  of  that 
mat  phili  gopher  after  his  treatise  on  physics/ 
To  which  it  may  be  added  that  the  title  of  the 
works  in  question  (r&  ft«r&  t&  ^uriircC)  was  not 
siyen,  as  far  as  is  known,  by  Aristotle  himself, 
but  appears  to  hare  been  first  used  by  one 
of  the  later  Peripatetics,  possibly  Andronicus 
Bhodins  (b.  c.  80). 

Metaphysics,  however,  in  the  modem  sense 
of  the  word,  has  been  defined  to  be  the 
science  which  regards  the  nltimate  grounds 
of  being,  as  disnnguished  from  its  pheno- 
menal  modifications.  As  a  means  of  attain- 
inff  this  end,  it  considers  the  correlative  of 
being,  knowledge ;  and  knowledge,  not  merely 
in  reference  to  its  form^  as  it  is  capable  of 
law  and  regulation,  for  that  is  the  province 
of  logic — nor  in  regard  to  its  history,  and  the 
successive  stages  of  its  developement,  which 
are  the  objects  of  psychology,  or  mental  phi- 
losophy— but  knowledge  as  it  is  in  relation  to 
being,  or  objective  reality.  Philosophers  have 
not  been  satisfied  with  marking  the  resemblances 
of  the  appearances  in  nature,  and  the  order  in 
which  they  succeed  each  other,  whether  those 
appearances  were  oatward  and  sensible,  or 
internal  and  revived  by  observation  of  their 
own  mental  processes ;  they  have  not  even  been 
content  with  the  discovery  that  their  knowledge 
of  phenomena  was  self-consistent,  and  obeyed 
certain  determined  or  determinable  canons  or 
forms ;  they  have  felt  that  the  highest  end  of 
science  could  then  only  be  attained  when  all 
knowledge  was  perceived  to  depend  on  a  one 
nltimate  principle,  which  should  demonstrate  at 
once  its  consistency  with  itself  and  its  absolute 
foundation  in  reality.  That  the  science  of  this 
ultimate  unity  is  that  to  which  the  greatest 
philosophers  have  with  more  or  less  distinct- 
ness assigned  the  name  of  metaphysics,  the  his- 
tory of  philosophy  sufficiently  proves. 

As  it  would  be  impossible,  for  the  purposes 
of  the  present  work,  to  attempt  either  an  ana- 
lysis or  a  histoiy  of  this  branch  of  scientific 
investigation,  the  present  article  will  be  confined 
to  a  brief  summary  and  nomenclature  of  the 
fnincipal  writers  and  schools  of  modem  meta- 
physics, or  psychology. 

1.  The  scholastic  writers  of  the  middle  ages, 
proceeding  on  the  road  which  they  conceived  Ari- 
stotle to  have  indicated,  regarded  metaphysics, 
or  the  science  of  the  mind,  as  the  highest 
branch  of  philosophy,  and  made  it  the  special 
object  of  tneir  dose  bat  narrow  investisation. 
Two  great  sects  arose  among  them :  ^1)  mat  of 
the  Bealists,  who  maintain^  (acooroing  to  the 
philosophy  attributed  to  Plato)  the  re^  exist- 
ence of  universal  ideas  or  universals;  (2)  the 
I^ominalists,  who  denied  it,  and  taught  that  these 
tmiversals  were  names  only,  invented  and  used 
for  purposes  of  classification.  [Looic]  To  the 
&8t  class  belonged  Thomas  Aquinas,  and,  in 
general,  Uie  chie&  of  what  was  esteemed  the 
more  orthodox  scholastic  philosophy;  to  the 
teeond,  Abelard,  Ockham,  and  others  of  less 
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celebrity.  In  the  fifteenth  centuiy  the  disputes' 
of  the  two  sects  produced  violent  quarrels, 
which  were  only  put  an  end  to  by  the  more 
profound  dissensions  of  the  Keformation. 
Generally  speaking,  the  innovators  in  religion 
adhered  to  the  nominalist  cause  in  philosophy 
(Luther,  Melanchthon,  &c.);  but  the  origin&L 
controversy  died  away,  to  revive  under  new 
shapes  and  designations  in  modem  metaphy- 
sical enquiries. 

2.  Omitting  the  bold,  but  not  systematic, 
efforts  of  Campanella  and  some  other  Italian 
philosophers  at,  or  soon  after,  the  period  of  the 
revival  of  letters,  we  may  proceed  to  France 
as  the  country  in  which  modem  metaphysical 
science  was  finit  entered  on  in  earnest  Descartes 
(1596-1650^  stands  at  the  head  of  the  Prench 
school ;  denying  the  reality  of  things  from  the 
phenomena  of  thought,  and  therefore  occupying 
the  position  of  leader  of  what  has  been  called 
the  spiritualist,  in  opposition  to  the  materialist, 
schooL  Pascal  (1625-1664)  was  an  indepen- 
dent thinker,  but  approaching  the  principle  of 
Cartesianism ;  of  which  the  chief  supporter  in 
France,  and  to  a  certain  extent  the  reformer,  was 
Nicolas  Mallebranche,  whose  Becherche  de  la 
Vhiti  appeared  in  1674.  But  it  was  developed 
in  a  more  remarkable  manner  by  a  thinker  of 
a  higher  order,  who  belongs  to  France  by  his 
mental  education,  although  by  birth  a  Ihitch 
Jew,  Spinosa  (1632-1677).  After  the  decay  of 
the  great  Cartesian  school,  no  metaphysician, 
strictly  so  called,  of  any  great  distinction 
appeared  in  France,  until  the  philosophy  of 
Locke  had  penetrated  the  thinkers  of  the 
eighteenth  century.  Bonnet  (1720-1796),  the 
Encyclopedists  (Dalembert  and  Diderot),  Ca- 
banis  (1767-1807),  and  especially  Condillac 
(1715-1780),  reduced  the  science  of  mind,  step 
by  step,  to  complete  materialism.  In  recent 
times,  Victor  Cousin,  by  his  adaptation  of 
Scotch  and  Kantist  principles,  and,  still  more, 
the  great  apostle  of  Positivism,  Comte  (although 
not  directly  a  teacher  of  metaphysics),  have, 
among  many  others,  attempted  in  various  ways 
to  bring  back  the  current  of  French  opinion  in 
the  direction  of  spiritualism. 

3.  Omitting  Leibnitz  as  a  speculator  of  a 
more  general  class,  John  Christian  Wolf  (1679- 
1764)  deserves  the  title  of  the  founder  of  the 
German  school  of  metaphysics.  But  its  greatest 
name  is  that  of  Immanuel  Kant  (1724-1804). 
Hejecting,  and  powerfully  combating  the  hy- 
potiiesis  of  Locke  which  deduced  all  knowledge 
from  the  senses,  he  endeavoured  to  establish  in 
opposition  to  it  thtit  philosophy  of  pure  reason  (or 
transcendental)  based  on  i  priori  grounds,  which 
has  since  been  carried  so  fiir  by  his  admirers 
and  followers  in  Germany  and  elsewhere.  The 
greatest  of  these  are  the  paradoxical  Fichte 
(1762-1814),  Schelling  (1776-1864),  and  Hegel 
(1770-1831). 

4.  The  history  of  metaphysical  science  in 
England  can  be  nowhere  studied  in  so  con- 
cise and  comprehensive  a  form  as  in  Dugald 
Stewart's  First  Preliminary  JHssertation  to 
the  Encydopadia  Britannica,    Hobbes,  Jjockt, 
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Bishop  Berkeley,  and  Hume,  are  the  fcmr  great 
thinkers  of  the  early  period  who,  in  Tarioas 
ways,  and  by  widely  different  yet  cognate  trains 
of  reasoning,  established  what  is  commonly 
called  ^e  maierialistic  theory;  and,  in  doing 
90,  became  the  founders  of  the  French  encyclo- 
pcidist  school  already  mentioned,  and  also  pro- 
moted that  popular  developement  of  thought 
and  action  which  in  recent  times  has  changed 
the  whole  aspect  of  society.  The  Scottish  or 
modem  school :  Beid  {Inquiry  into  the  Human 
Mind  J  1764),  Dugald  Stewart  himself,  and  Dr. 
Brown  {Lectures  on  the  Philosophy  of  the  Mind) 
have  been  termed  eclectic,  as  holding  an  inter- 
mediate place  between  the  simple  materialism 
of  the  former  and  the  transcendentalism  of  the 
Germans.  The  last  name  to  be  mentioned  in 
this  rapid  summary  is  that  of  Sir  William 
Hamilton,  whose  system  has  been  lately  sub- 
jected to  a  rigid  criticism  by  Mr.  J.  S.  Mill. 
(Examinati,M  of  Sir  WiUiam  Hamilton's  Phi- 
lo9ophy,) 

SCetaplasm  (Gr.  /icrarXcurfuir,  ^m  ir\(io'<rw, 
I  form).  In  Grammar,  a  general  term,  com- 
prehending all  those  figures  of  diction  which 
consist  in  alterations  of  the  letters  or  syl- 
lables of  a  word;  taking  place  in  three  ways 
— by  augmentation,  diminution,  or  immuta- 
tion.  1.  Augmentation  at  the  beginning, 
prosthesis;  in  the  middle,  epenthcsis;  at  the 
end,  paragoge ;  to  which  may  be  added  di- 
teresis,  adding  to  the  number  of  syllables  by 
the  resolution  of  a  diphthong.  2.  Diminution 
at  the  beginning,  apharesis;  in  the  middle, 
syncope  ;  at  the  end,  apocope ;  by  contraction 
of  two  vowels,  synaresis.  3.  Immutation,  anti- 
thesiSy  signifying  the  change  of  one  letter  for 
another ;  metathesis^  transposition  of  the  order 
of  letters.     [See  those  heads.] 

aCetapoplljrsis  (Gr.  iirrd, ;  ktS^writ^  a 
process).  In  Anatomy,  the  exogenous  process 
commonly  situated  between  the  diapophysis  and 
anterior  zygapophyses :  in  the  human  skeleton 
it  is  best  developed  in  the  last  dorsal  and  first 
lumbar  vertebree ;  the  metapophyses  are  deve- 
loped more,  and  from  more  numerous  vertebrae, 
in  most  of  the  inferior  mammalia,  arriving  at 
their  maximum  of  length  in  the  armadillos,  in 
which  they  equal  the  neural  spines  in  length 
in  the  posterior  dorsal  and  the  lumbar  vertebrae. 
They  relate  in  these  quadrupeds  to  the  support 
of  the  carapace,  the  neural  spines  representing 
the  king-posts,  and  the  metapophyses  the  tie 
beams,  in  the  architecture  of  a  roof. 

Ketastannto  Add.    [Tin.] 


(Gr.  change  of  position).  The 
transference  or  translation  of  a  disease  from  one 
port  of  the  body  to  another. 

Metatamiui  (Gr.  /itr^  and  rdp^os,  sc.  iroS^s, 
heel).    The  instep  is  so  called  by  anatomists. 

IKetatartailo  Aold.  A  modification  of 
tartaric  add  produced  when  the  latter  is  heated 
to  340^  Fahr.  Its  salts  are  more  soluble  than 
those  of  ordinary  tartaric  acid.  [Tabtajuo 
Acid.] 

Metatbeslfl  (Gr.).  In  Grammar,  the  trans- 
position of  the  letters  of  s  word,  a  process 
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not  unfreqneotly  exhibited  in  the  words  oif> 
kindred  languages,  as  in  the  German  roee, 
English  horse,     [MbtafulsicJ 

aCetajdte*  A  fibrous  variety  of  Serpentines 
The  same  name  is  given  by  Delesse  to  Chry- 
sotile. 

Ketayer  (Fr. ;  Lat  medietarius).  A  form  of 
tenure  peculiar  to  the  south-western  countries 
of  Europe,  in  which  the  tenant  pays  a  portion 
of  the  produce  to  the  landlord,  from  whom  he 
receives  tools,  stock,  and  seed.  As  the  pro- 
portion paid  was  generally  one-half  of  the  pro- 
duce, the  name  metayer  was  given  to  this  kind 
of  tenure,  although  the  amount  varies  with  the 
goodness  of  the  soil  and  the  quantity  of  stock 
supplied. 

A  kind  of  tenure  closely  analogous  to  metairio 
prevailed  for  a  short  time  in  this  country  during 
the  latter  part  of  the  fourteenth  and  the  begin- 
ning of  the  fifteenth  centuries.  Before  this 
time,  the  lord  almost  invariably  cultivated  his 
estate  by  a  bailiff,  and  the  tenant  fiirmer  was 
practically  unknown.  After  the  great  pestilence 
of  1348,  the  wages  of  labour  increased  so  much, 
despite  the  various  enactments  made  to  check 
the  rise,  that  it  became  generally  no  longer  pro- 
fitable to  cultivate  land  by  hired  labour,  and 
the  estates  were  let  in  greater  or  smaller  parcels 
to  tenants  on  lease.  As,  however,  the  loras  had 
stocks  on  hand,  these  stocks,  with  a  certain 
amount  of  seed,  were  leased  with  the  land  to 
the  tenant,  the  tenant  covenanting  to  replace 
the  stock  at  the  expiry  of  his  lease,  or  to  pay 
a  fixed  sum  in  compensation  for  them.  From 
obvious  causes  this  temporary  expedient  in  the 
history  of  English  agriculture  was  soon  aban- 
doned, m^tairie  was  succeeded  by  farmers'  rents, 
and  finally  by  the  yeomanry  tenure  of  small 
proprietors;  the  wars  of  the  Boses,  and  the 
gradual  impoverishment  of  many  among  the 
ancient  nobility,  having  contributed  powerfully 
to  the  change,  by  breaking  up  the  great,  but 
generally  scattered,  estates  of  the  chief  pro- 
prietors. 

Considerable  difference  of  opinion  has  pre- 
vailed as  to  the  economical  effect  of  metayer 
tenancy.  Arthur  Youn^,  who  visited  great 
part  of  France  and  Italyjust  before  the  French 
Kevolution,  speaks  generally  in  disparaging 
terms  of  this  form  of  tenure.  On  the  other 
hand,  Jones,  Sismondi,  and  Mr.  Mill  have  ex- 
pressed themselves  fSEivourabl^  of  the  results  of 
this  holding.  In  all  probability,  all  are  in  the 
right.  Before  the  era  of  the  Kevolution,  the 
rights  of  the  seigniors  were  far  less  defined, 
and  their  tenante  were  more  liable  to  oppression. 
At  present,  however,  it  appears  that  the  balance 
of  advantfl^e  is  on  the  side  of  the  tenant^  who 
holds  in  ejfect  his  lands  in  perpetuity,  subject 
to  the  payment  of  a  tax,  analogous  to  a  tithe, 
and  like  a  tithe  easily  convertible  into  a  money 
payment. 

Mete-ctlek.  On  Shipboard,  a  measure 
used  in.  stowing  the  cargo,  in  order  to  preserve 
proper  levels. 

Metempsyol&oflle  (Gr.  furttv^^w^is).  A 
Gr^k  word  denoting  the  migrations  of  tht 
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Boul  through  different  fluocessive  bodies.  The 
doctrine  of  the  transmigration  of  souls  has 
existed  in  the  belief  of  Yarious  religious  and 
philosophical  sects  from  the  remotest  antiquity. 
it  formed  the  leading  doctrine  of  one  of  the 
most  celebrated  schools  of  philosophy  in  the 
whole  heathen  world  [Pttsaoobban  Philo- 
sofht];  it  was  said  to  have  found  many 
adherents  in  Egypt;  but  it  is  chiefly  among 
the  Indians  that  this  doctrine  nas  taken  deep 
and  permanent  root.  The  Indian  doctrine  of 
metempsychoni  rests  en  the  supposition  that 
all  beings  derive  their  origin  from  Gkxl,  and 
are  placed  in  this  world  in  an  altogether 
degraded  condition,  from  which  they  all, 
but  more  particularly  the  human  race,  must 
either  decline  into  still  lower  degradation, 
or  rise  gradually  to  a  higher  state,  as  they 
give  ear  to  the  Ticious  or  the  virtuous  sugges- 
tions of  their  nature.  It  must  be  remarked, 
however,  that  the  Indians  make  a  wide  dis- 
tinction between  the  future  destiny  of  those 
who  have  passed  through  life  tainted  by  the 
usual  vices  and  infirmities  of  human  nature, 
and  those  whose  lives  have  been  spent  in  the 
constant  discharge  of  religious  duties.  In 
the  latter  case,  the  soul  does  not  pass  through 
different  stages  of  existence ;  '  but  proceeds 
directly  to  reunion  with  the  Supreme  Being, 
with  which  it  is  identified,  as  a  river  at  its 
confluence  with  the  sea  merges  therein  al- 
together. His  vital  faculties,  and  the  elements 
of  which  his  bodv  consists,  are  absorbed  com- 
pletely and  absolutely;  both  name  and  form 
cease;  and  he  becomes  immortal,  without 
parts  or  members.'  (Colebrooke's  translation 
of  extracts  from  the  Brama- Sutras^  in  the 
TramacHonB  of  the  Roycd  Astronomieal  Society, 
vol.  ix.) 

asetemptoslfl.    [Probmptosis.] 

MeteoroUte.    [Aeroutb.] 

aSeteorolonr  (6r.  furtvpoXoyta).  The 
science  of  meteors,  or  the  science  which 
explains  the  various  phenomena  which  have 
their  origin  in  the  atmosphere.  Under  the 
term  meteorology  it  is  now  usual  to  include 
not  merely  the  observation  of  the  accidenfal 
phenomena  to  which  the  name  of  meteor  is 
applied,  but  every  terrestrial  as  weU  as  atmo- 
spherical phenomenon,  whether  accidental  or 
permanent,  depending  on  the  action  of  heat» 
light,  electricity,  and  magnetism.  In  this  ex- 
tended signiflcation,  meteorology  comprehends 
climatology,  and  part  of  physical  geography ; 
and  its  object  is  to  determine  the  diversified 
and  incessantly  changing  influences  of  the  four 
sreat  forms  of  natural  force  now  named,  on 
land,  in  the  sea,  and  in  the  atmosphere.  [See 
AncosPHEBB ;  Clihatb  ;  and  the  various  terms 
referred  to  under  Metbobs.] 

Meteors  (Gr.  /icr^wpa).  A  name  given  to 
any  phenomena  of  a  transitory  nature  which 
have  their  origin  in  the  atmosphere.  Meteors 
are  of  various  kinds.  Some  are  produced 
■imply  by  a  disturbance  of  the  equilibrium  of 
file  atmospheric  fluid,  and  are  called  aSriai 
meUor$,    [Wnros;  Whxblwdvds.]    A  leoond 
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class  arise  from  the  deposition  of  the  aqueous 
particles  which  the  atmosphere  holds  in  a  state 
of  invisible  vapour,  and  which  are  precipitated 
in  consequence  of  a  diminution  of  tempera- 
tare,  sometimes  in  a  liquid  and  sometimes  in  a 
solid  form.  These  are  called  aqueotts  meteore, 
[Dbw;  Fogs;  Hail;  Rain;  Snow;  Vapours, 
&c]  A  third  class  of  meteors,  or  atmospherical 
phenomena,  are  caused  either  by  the  action  of  * 
the  precipitated  aqueous  particles  dispersed  in 
the  atmosphere  on  the  ravs  of  light,  or  bv  the 
unequal  heating  of  the  air  owing  to  which  the 
rays  of  light  are  under  certain  circumstances 
reflected.  [Fata  Morgana  ;  Halo  ;  Miraob  ; 
Parhelia;  Eainbow.]  A  fourth  class  com- 
prehends those  which  present  the  phenomena 
distinctive  of  combustion  or  incandescence. 
[AJEBOLrTE;  Aurora  Boreaus;  Fire  Bali^s; 
LiOHTNiNO ;  Shooting  Stabs,  &c] 

MeteorSf  &iimlnoae«  The  generic  name 
now  given  to  those  phenomena  which  result 
from  the  entrance  into  and  combustion  in  our 
atmosphere  of  bodies  known  as  falling  or 
shooting  stars,  bolides,  meteors,  aerolites,  and 
m^eortc  stones. 

Recent  investigations  have  shown  that  these 

Shenomena  are  to  be  classed  no  longer  in  the 
omain  of  meteorology,  as  was  so  long  sup- 
posed, but  in  that  of  astronomy,  as  they  result 
from  the  entrance  into  our  atmosphere  of  small 
bodies  revolving  round  the  sun  like  our  earth, 
with  this  difference,  that  they  do  not  travel 
singly,  but  are  congregated  in  several  rings— 
tangible  orbits,  as  it  were.  The  falls  of 
shooting  stars  are  due  to  the  passage  of  our 
planet  through  one  of  these  rings ;  whereas  the 
meteors  which  appear  from  time  to  time,  termed 
sporadic  meteors^  are  bodies  which,  according  to 
M.  Faye,  have  not  accomplished  the  immediate 
down-rush  into  our  atmosphere,  but  have  for 
a  time  been  satellites  to  our  earth  until  at 
length  its  attraction  has  proved  too  powerful 
for  them. 

Much  of  the  recent  progress  is  due  to  the 
labours  of  Mr.  Alexander  Herschel  in  this 
country,  and  Mr.  Newton  in  America.  Their 
cosmical  origin  has  been  placed  bevond  all  doubt 
by  the  fact,  among  other  considerations,  that 
the  star-falls  observed  from  the  earliest  times 
and  recorded  in  the  Chinese  annals  have 
always  occurred  at  the  same  day  or  nearly  so 
of  the  tropical  year,  i.  e.  they  have  always  hap- 
pened in  tne  same  part  of  the  earth's  orbit.  The 
dates  at  which  at  the  present  epoch  star  showers 
arc  expected  are  August  10  and  November  11. 
In  1799  and  1833  the  meteors  were  so  nume- 
rous that  it  has  been  estimated  that  34,000  fell 
per  hour.  Much  alarm  was  caused  among 
uncivilised  people  i  n  consequence.  Mr.  Newton 
has  estimated  that  the  average  number  of  me- 
teors which  traverse  the  atmosphere  daily  is 
7,500,000.  The  meteors  observed  on  the  same 
date  are  generally  found  to  issue  from  one 
point  in  the  sky,  called  the  radiant  pointy  and 
astronomers  have  therefore  concluded  that  the 
appearances  are  due  to  several  of  the  rings  to 
which  we  have  before  ntfeired.    We  have  one 
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ling  which  farniBhes  the  AngoBt  meteors,  and 
another  the  November  meteors,  and  the  position 
of  these  rings  in  space  is  Teiy  different,  for 
while  one  lies  nearly  in  the  plane  of  the  earth's 
orbit^  the  other  is  inclined  to  it  at  a  considerable 
angle. 

The  heiffhts  of  shooting  stars  at  their  en- 
trance and  extinction  are  on  the  average 
•eventj-three  and  fifbr-two  miles,  with  a  pro- 
bable error  of  three  miles  only.  Their  velod^ 
is  Mnerallj  thirty-flve  miles  a  second.  The 
weight  of  some  of  them  has  been  estimated : 
shooting  stars  have  been  observed  weighing 
two  ounces,  large  meteors  weighing  two  hun- 
dredweight. Thus  the  motion  of  Uie  smaller 
messes  is  soon  converted  into  heat  sufficient 
to  raise  them  to  a  state  of  incandescence,  and 
we  see  them  as  shooting  or  falling  stars.  The 
larger  ones  can  resist  this  vapourising  action 
longer,  as  they  approach  the  surface  of  the 
earUi,  and  we  see  them  as  glowing  coloured 
meteors;  while  the  largest  masses  resist  the 
action  longer  still — they  complete  their  fall, 
perhaps  burst,  and  spread  masses  of  meteoric 
iron  over  large  areas.  The  composition  of 
aerolites  is  very  constant,  and  their  study 
has  given  rise  to  the  most  interesting  specu- 
lations.    [Suif.] 

MettoeffUa  (Ger.  meth,  mead).  A  beverase 
made  of  honey  and  water,  fermented  by  toe 
addition  of  yeast 

aCetliioiiic  Aoid  (G^.  fJitrd  and  Oclor, 
suipkur).  An  acid  obtained  by  the  action  of 
sulphuric  anhydride  on  ether ;  identical  with 
disulphomethylic  acid. 

Metliodc  This  word,  from  the  Greek  fi4- 
$odo$f  which  signifies  a  journey  undertaken  in 
quest  of  any  object,  or  a  way  of  attaining  any 
end,  denotes  any  mode  of  investigating  truth. 
Thus  we  have  the  dialectic  method,  the  in- 
ductive method,  the  analytical  method,  &c. 
[DiAUBcncs;  Iitduction;  Akaltsis.] 

Metbodlo  ICediolBe.  Medicine  as  prac- 
tised by  the  methodic  sect  of  physicians,  of 
which  Themison  was  the  head.  They  endea- 
voured to  reduce  medicine  to  exact  rules,  and 
assumed  that  all  diseases  arose  from  constricted 
fibre. 

Ketliodlats.  The  body  of  Christians  to 
whom  this  name  is  chiefly  applied  are  the 
followers  of  John  Wesley,  tne  founder  of  this 
sect:  hence  called  Wesleyan  Methodists.  But 
the  term  bears  a  more  extensive  meaning, 
being  applied  also  to  several  bodies  or  sections 
of  Christians  who  have  seceded  or  withdrawn 
from  the  Wesleyan  denomination. 

The  origin  of  the  Methodist  society  took 
place  at  Oxford  in  1729.  After  the  Kevoln- 
tion,  when  the  principles  of  religious  toleration 
were  recognised,  the  clergy  of  the  Established 
Church  were  thought  by  some  to  have  sunk  into 
a  state  of  lukewarmness  and  indifference.  This 
alleged  degeneracy  was  observed  with  pain  by 
Jolm  Wesley  and  his  brother  Charles,  while 
students  at  Oxford :  and  being  joined  by  a 
few  of  their  fellow-students,  Uiey  formed 
rigid  and  severe  rules  for  the  regulation  of 

609 


METHODISTS 

their  tf&ie  and  studies,  for  readinff  the  Scrip- 
tures, for  self-examination,  and  other  religious 
exercises.  This  observance  of  system  in  every- 
thing connected  with  the  new  opinions,  as 
well  as  in  their  college  studies,  gained  for 
them  the  appellation  of  Methodists ;  in  allu- 
sion to  the  metkodicif  a  class  of  physicians  at 
Bome  who  practised  only  by  theory.  (Celsus» 
Ik  Medieina.) 

In  the  mean  time  Wealey  took  orders  in  the 
Established  Church,  and  acted  for  a  few  months 
as  assistant  to  his  father,  who  was  rector  of 
Epworth,  in  Lincolnshire.  After  the  death  of 
the  latter  he  was  induced  (1786),  in  company 
with  his  brother  Charles  and  two  other  friends^ 
to  accept  an  offer  to  go  to  Georgia,  in  North 
America,  to  preach  the  Gospel  to  the  Indians. 
On  his  return  to  England  in  1737,  Wesley 
officiated  in  several  churches  of  the  Establish- 
ment. But  the  higher  ranks  were  offended  at 
his  declamatory  mode  of  preaching;  and  tha 
churches  in  general  were  soon  shut  against 
him.  It  was  his  desire  to  be  allowed  to 
officiate  in  the  pulpit  of  his  native  church. 
But  the  circumstances  to  which  we  have  re- 
ferred threw  his  labours  into  a  different,  and 
ultimately  an  opposite,  channel ;  and  in  shorty 
without  having  at  first  intended  it,  he  became 
the  founder  of  the  most  numerous  class  of 
Dissenters  in  Great  Britain. 

Beixig  thus  virtually  enelled  from  the 
Established  Church,  he  preached  in  Dissenting 
chapels  in  London  and  other  places  where  he 
could  obtain  admission.  In  course  of  time, 
and  owing  to  the  vast  multitudes  that  crowded 
to  listen  to  his  ministrations,  he  adopted  the 
expedient  of  preaching  in  the  open  air.  He 
fijrst  formed  his  followers  into  a  separate  so- 
ciety in  1738,  the  vear  after  his  return  from 
America,  though  he  referred  the  establish- 
ment of  Methodism  to  a  prior  date.  Wesley, 
from  this  date,  devoted  his  time  and  talents 
exclusively  to  the  propagation  of  what  he 
regarded  the  doctrines  of  the  Gk)SDeL  His 
labours  were  chiefly  confined  to  En^^and ;  but 
he  also  paid  visits  to  Scotland  and  Ireland, 
in  the  former  of  which  his  success  was  incon- 
siderable. But  while  he  confined  his  own 
labours  to  Ghreat  Britain  and  Ireland,  he  was 
not  inattentive  to  the  ^iritual  necessities  of 
other  countries,  and,  by  means  of  a  succes- 
sion of  missionaries,  propagated  his  doctrines 
in  America  and  many  of  the  West  Indian 
islands. 

The  success  which  attended  his  missionary 
exertions  was  notgained  without  obloquy,  par- 
ticularly in  the  tmited  Einffdom.  Owing  to 
the  liberality  of  the  age,  neither  himself  nor 
any  of  his  missionaries  were  exposed  to  stri^ 
and  imprisonment;  but  all  of  them  met  with 
great  opposition,  and  some  of  them  were  beset 
with  mobs,  and  sometimes  dragged  through  the 
streets  as  raving  enthusiasts  and  disturbers  of 
the  public  peace. 

Finding  nis  societies  rapidly  increasing^  and 
having  been  reAised  assistance  from  the  Esta- 
blished clergy,  Wesley  was  induced  to  havs 
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recourse  to  lay  preachers ,  an  expedient  wliich 
he  vas  at  first  exceedingly  averse  to  adopt, 
but  which  he  afterwards  found  most  efficient 
in  promoting  the  triumph  of  his  views.  He 
was  thus  enabled  to  exercise  superintendence 
over  all  his  followers,  and  greatly  to  extend  his 
sphere  of  action. 

Wesley  denied  the  doctrine  of  electaon, 
though  he  admitted  that  certain  persons  and 
churches  have  been  elected,  and  that  great 
events  have  been  foreordained;  and  differed 
from  the  system  of  Calvin  in  regard  to  the 
extent  of  the  Atonemient,  whid^  he  main- 
tained was  for  all  men ;  and  held  that  repent- 
ance pi^eceded  faith.  (In  addition  to  Wesley's 
works,  particularly  his  Sermona,  see  Benson's 
Agoiogy  for  the  Methodists;  and  Myles's 
Ckronologioal  History  of  the  Methoaists,) 
WeAej  and  his  followers  continued  long  after 
their  separation  from  the  EstabHshed  Church 
to  read  the  service  of  that  church;  nay,  the 
practice  was  continued,  in  a  few  instances,  after 
his  death. 

The  Methodists  have  ado^ited  a  system  of 
discipline  and  government  which  seems  to  par- 
take as  much  of  presbytery  as  of  any  other 
polity.  Of  this  system,  which  is  very  com- 
plicated, the  following  are  the  leading  fea- 
tures :  Each  society  or  congregation  is  divided 
into  smaller  bodies,  called  classes^  each  class 
embracing  from  twelve  to  twenty  persons,  one 
of  whom  is  styled  the  leader.  Each  society 
has  also  a  bodv  of  men  called  stewards,  whose 
office  is  similar  to  that  of  deacon  in  the 
Established  Church.  The  duties  of  leaders — 
namely,  visiting  the  sick  and  holding  religious 
intercourse  with  the  members  belonging  to 
their  class — are,  in  many  respects,  akin  to 
those  of  lav-elders  in  the  Presbyterian  Church 
of  SootlancL  The  leaders,  stewards,  and  mini- 
ster meet  once  a  week  (and  this  is  called  a 
leadertf  meeting),  on  the  religious  business  of 
the  society;  and  to  account  for  the  funds 
received  from  the  members. 

A  number  of  these  societies  united  consti- 
,tutes  a  circuit,  while  one  of  the  ministers 
within  the  district  is  termed  the  superintendent. 
The  ministers  officiating  in  the  circuit  meet 
all  the  classes  quarterly,  and  speak  personally 
to  each  member.  Those  whose  conduct  is 
devoid  of  reproach  receive  a  ticket,  the  chief 
use  of  which  is  to  prevent  imposture.  After 
the  conference  with  the  classes  another  meet- 
ing (called  a  quarterly  meeting)  is  held,  con- 
sisting of  all  the  ministers,  leaders,  and 
stewards  in  the  circuit.  On  this  occasion  the 
stewards  deliver  their  collections  to  a  circuit 
steward;  and  everything  relating  to  secular 
matters  is  publicly  settied.  At  this  meeting, 
also,  the  candidates  for  the  ministry  are  pro- 
posed; and  the  stewards,  after  a  defiiiite 
period  of  service,  are  changed. 

From  five  to  ten  or  fifteen  of  the  circuits, 
according  to  their  extent,  form  a  district,  the 
ministers  in  which  meet  annually;  the  meeting 
being  termed  a  district  meeting.  This  as- 
sembly has  authority   'to  tiy  and  suspend 
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ministers  who  are  found  immoral,  erroneous 
in  doctrine,  or  deficient  in  ability;  to  decide 
concerning  the  building  of  chapels ;  to  examine 
the  demands  from  the  circuits  respecting  the 
support  of  cler^men ;  and  to  elect  a  represen- 
tative to  attend  and  form  a  committee,  four 
days  before  the  meeting  of  the  annual  confer- 
ence, in  order  to  prepare  a  draught  of  the 
stations  for  the  ensuing  year.  The  circuit 
stewards  are  present  at  this  meeting  during  the 
settlement  of  all  financial  matters.  The  judg- 
ment of  the  assembly  is  conclusive  untU  the 
meeting  of  the  conference,  to  which  an  appeal 
is  allowed  in  all  cases. 

The  cwnferefnce,  which  is  the  supreme  judica- 
tory, and  whose  decisions  are  final,  consists, 
stnctly  speaking,  only  of  a  hundred  of  the 
senior  itinerant  preachers,  in  terms  of  a  deed 
of  declaration  executed  by  Wesley  and  enrolled 
in  chanceiy.  In  this  deed  the  meeting  is 
termed  'the  Conference  of  the  people  called 
Methodists.'  But  the  conference  is  generally 
composed  of  the  preachers  elected  at  the  pre- 
vious district  meetings  to  be  their  representa- 
tives, of  the  superintendents  of  the  circuits, 
and  of  every  minister  who  chooses  to  attend ; 
all  of  them  being  allowed  the  same  right  of 
voting  as  the  hundred,  or  legal  conference. 
From  this  body  all  authority  emanates ;  and  by 
them  all  regulations  to  be  observed  throughout 
the  whole  Methodist  connection  are  framed. 
They  appoint  ministers  to  their  respective 
stations.  The  results  of  their  discussions  are 
annually  published  after  each  meeting,  under 
the  title  of  Minutes  of  Conference,  which  em- 
body the  laws  of  the  society.  (  General  Rules 
of  the  Methodist  Society;  Adam's  Religious 
World,  voL  ill.  pp.  118-119.) 

At  Uie  death  of  Wesley,  in  1791,  there  were, 
in  Great  Britain  and  Ireland,  about  300  iti- 
nerant preachers  in  connection  with  the  new 
sect,  and  1,000  local  preachers — some  of  them, 
however,  having  very  small  congregations — and 
80, 000  members.  But  the  Wesleyan  Methodists 
have  established  foreign  stations  in  Australia, 
Van  Biemen's  Land,  &c. ;  and  so  rapidly  have 
they  increased,  that  the  number  of  W«ileyan 
Methodists  in  1850,  both  at  home  and  abroad, 
amounted  to  upwards  of  two  millions ;  and  the 
total  number  of  preachers,  regular  and  super- 
numerary, was  6,000. 

Various  offshoots  have  taken  place  from 
the  Wesleyan  Methodists  at  various  times ; 
among  the  most  important  of  which  may  be 
reckoned  the  followers  of  Whitfield,  once  the 
coadjutor,  and  afterwards  the  most  powerful 
and  eloquent  opponent  of  Wesley,  and  sup- 
porter of  Calvimsm  ;  the  Methodists  of  Lady 
Huntingdon's  connection,  in  whose  chapels  ser- 
vice is  performed  according  to  the  ritual  of  the 
church  of  England ;  the  V^lsh  Calvinistic  Me- 
thodists ;  the  Primitive  Methodists  [Kantebs]  ; 
the  New  Connexion  Methodists;  the  Inde- 
pendent Methodists  [Indbfekdemts],  &c. 
Some  of  these  sects,  particularly  the  Whit- 
fieldians,  are'  nearly  allied  in  government  and 
discipline  to  the  Independents.     (In  addition 
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to  the  works  already  quoted,  see  Journal 
rf  John  Wesley ;  lAvet  of  Wesley,  by  Coke, 
Hoore,  and  Southey ;  Nightingale's  Portraiture 
of  Methodism,) 

The  total  number  of  places  of  worship  be- 
longing to  the  Methodists  of  every  class,  and 
to  isolated  congregations  of  similar  tenets,  in 
England  and  Wales,  amounted  in  1851  to 
about  12,600.     (CensiLs.) 

ICetlijrl*  The  hydrocarbon  radicle  of  me- 
thylic  alcohol  It  is  a  colourless  inflammable 
gas  burning  with  a  luminous  flame,  and  is  ob- 
tained from  its  iodide  by  the  action  of  zinc  at 
a  high  temperature  under  pressure,  as  also  by 
the  electrolysis  of  acetate  of  potash.  Its  hy- 
dride is  Mabsh  Qtia.  Its  oxidt  or  methylic  ether 
IB  gaseous  at  ordinary  temperatures,  but  like 
its  homologue,  vinic  or  ethylic  ether,  it  forms 
definite  compounds  with  aads.  The  hvdraied 
oxide  of  methyl,  methylic  alcohol,  wooa  spirit, 
ot  pyroxylic  spirit,  is  one  of  the  products 
of  the  destructive  distillation  of  wood :  after 
rectification  it  is  sent  into  conunerce  in  a 
very  impure  state  under  the  name  of  wood- 
naphtha. 

BEetbjrlamlne.  Ammonia  in  which  one 
atom  of  hydrogen  is  repkced  by  methyL  It 
ia  an  inflammable  ffas  greatly  resembling  am- 
monia in  its  chemical  character.  It  may  be 
formed  by  the  action  of  iodide  of  methyl  upon 
ammonia,  and  subsequent  distillation  with  pot- 
ash. 

Metlijlat«d  Spirit.  Alcohol  mixed  with 
one-tenth  of  its  volume  of  wood  spirit.  By 
this  admixture  its  solvent  powers  are  not  de- 
teriorated, and  it  may  be  used  in  the  manu- 
facture of  varnishes,  and  for  many  other 
applications  in  the  arts,  while  the  disagreeable 
flavour  communicated  by  the  wood  spirit  pre- 
vents its  being  employed  as  a  substitute  for 
gin,  or  other  intoxicating  liquors.  The  excise 
regulations  permit  the  sale  of  this  article  free 
of  duty,  which  is  a  great  boon  to  many  of  the 
arts  and  manufactures. 

Metlijrlene.  A  hydrocarbon  composed  of 
one  atom  of  carbon  and  two  of  hydrogen 
(CH,). 

Metis  (Gr.).  One  of  the  small  planets 
belonging  to  the  group  between  Mars  and 
Jupiter.     [Asteroid.] 

MetOBci  (Gr.  niroiKoi,  sojourners).  The 
resident  aliens,  who  formed  a  large  class  of 
the  inhabitants  of  Athens.  They  were  dis- 
tinguished from  the  few  full  citizens  by  many 
disabilities  and  burdens.  They  had  no  share 
in  the  administration  of  the  state,  and  were 
precluded  from  the  power  of  possessing  landed 
estates.  Each  was  compelled  to  purchase  the 
protection  which  he  received  from  the  state  by 
the  payment  of  a  small  annual  sum  (/irrodciov]^ 
and  to  place  himself  under  the  guardianship 
of  a  citizen  (irpo<rT(£n75),  who  was  his  formal 
representative  in  the  courts  of  law.  They 
were  generally  engaged  in  mercantile  and  me- 
chanical business. 

aCetonic  Cjrole  (so  called  from  Meton,  its 
inventor,  b.  c.  432).    A  cycle  of  nineteen  years, 
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or,  more  accurately,  of  6,940  days ;  at  the  end 
of  which  time  the  new  moons  fall  on  the  same 
days  of  the  year,  and  the  eclipses  return  in 
nearly  the  same  order.  The  reason  of  this  is, 
that  in  nineteen  solar  years  there  are  235 
lunations  (with  a  difiference  of  a  few  hours), 
and  very  nearly  one  complete  revolution  of 
the  moon's  nodes.  The  cycle  was  corrected 
by  Calippus.    [Calippic  Pb&iod  ;  Cycle.] 

BCetonjmy  (Gr.  fiert§yvfda,  change  ofnams\ 
In  Bhetoric  and  Composition,  a  flgure  by  whicu 
the  name  of  an  idea  or  thing  is  substituted 
for  that  of  another,  to  which  it  has  a  certain 
relation.  Thus,  the  effect  is  firequently  sub- 
stituted for  the  cause — grey  hairs  stands  for 
old  age :  the  abstract  for  the  concrete — '  What 
doth  gravity  *  (i.e.  the  grave  person)  '  out  of 
his  bed  at  midnight?' — substance  for  quality, 
precedent  for  subsequent^  &c. 

Ketoiie  (Gr.  fitrSni),  In  Architecture;, 
the  square  roace  in  the  frieze  between  the 
triglyphs  in  the  Doric  order.  It  is  either  left 
plain  or  decorated,  according  to  the  taste  of 
the  architect.  In  the  most  ancient  examples  of 
this  order,  the  metopes  were  left  quite  open. 
[AbcbitbctubbJ 

Metopion  ( Gr . ).  An  ancient  ointment  con- 
taining galbanuni,  which  was  formerly  called 
Meiopium. 

Metopoaoopjr  (Gr.  fUrvwov,  a  forehead, 
and  tncoviw,  I  view).  The  art  of  divination  by 
inspecting  the  forehead,  treated  of  especially 
by  the  famous  Cardanus.  The  signs  of  the 
forehead  are  chiefly  its  lines;  but  moles  and 
spots  are  also  supposed  to  have  their  particular 
meaning.  The  lines  are  under  the  dominio^ 
of  their  several  planets. 

Metre  (Gr.  yikrpov,  measure).  In  the 
classical  sense  of  the  word,  a  subdivision  of  a 
verse.  The  Ghreeks  measured  some  species  of 
verses  (the  dactylic,  choriambic,  antispastic, 
Ionic,  &c)  by  oensidering  each  foot  as  a 
metre;  in  others  (the  iambic,  trochaic,  and 
anapestic)  each  dipodia,  or  two  feet»  formed 
a  metre.  Thus,  the  dactylic  hexameter  (the 
heroic  verse)  contained  six  dactyls  or  spondees : 
the  iambic,  anapaestic,  and  trochaic  trimeter,  six 
of  those  feet  respectively.  A  line  is  said  to  be 
aeataUctic  when  the  last  syllable  of  the  last 
foot  is  wanting;  hrachycataleetie,  when  two 
syllables  are  cut  off  in  the  fame  way ;  hyper^ 
catalectic,  when  there  is  one  superfluous  syllable. 
[Foot,  in  Prosody.] 

M^TBB.  The  French  unit  of  length. 
[Measxjbbs.]  It  is  somewhat  longer  t£an 
an  English  vard,  being,  in  fact»  equal  to 
39-37079  EngUsh  inches.  By  an  Act  of  Par- 
liament passed  in  1864,  the  m^tre  was  ren- 
dered a  legally  valid  measure  throughout 
Ghreat  Britain  and  Ireland. 

Metric  Bjrstem.  A  system  of  weights 
and  measures  adopted  first  in  France,  and  now 
slowly  superseding  the  systems  in  use  in  other 
oonntriea. 

The  two  most  important  points  of  this  sys- 
tem are  :  firstly,  that  it  is  a  decimal  system,  and 
secondly,  that  the  units  of  length,  superficief, 
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solidity,  and  weight,  are  all  correlated,  two 
data  only  being  used,  the  metre  and  the  weight 
of  s  cube  of  water  the  aide  of  which  is  the 
fixth  part  of  a  m&tre. 

The  system  was  suggested  as  long  ago  as 
1628  by  Jean  Femal,  a  physician  of  Henry  II. 
of  France ;  but  the  suggestion  took  a  practical 
torn  in  1790,  when  Prince  Talleyrand  distri- 
buted among  the  members  of  the  Constituent 
Assembly  of  France  a  proposal,  founded  upon 
the  excessive  diyersity  and  confusion  of  the 
weights  and  measures  then  prevailing  all  over 
that  country  as  now  over  our  own,  for  the 
foundation  of  a  new  system  upon  the  prin- 
ciple of  a  single  and  universal  standard. 
(Report  on  Weights  and  Measures  by  John 
Quincy  Adams,  p.  49,  Washington  1821.) 

A  committee  of  the  Academy  of  Sciences, 
consisting  of  five  of  the  most  eminent  ma- 
thematicians of  Europe  —  Borda,  Lagrange, 
Laplace,  Monge,  and  Condorcet — ^were  sub- 
sequently appointed,  imder  a  decree  of  the 
Constituent  Assembly,  to  report  upon  the 
selection  of  a  natural  standard;  and  the 
committee  proposed  in  their  report  that  the 
ten-millionta  part  of  the  quarter  of  the  me- 
ridian of  Paris  should  be  taken  as  the  standard 
imit  of  lineal  measure. 

Belambre  and  M^hain  were  appointed  to 
measure  an  arc  of  the  meridian  between 
Dunkirk  and  Barcelona,  as  Cassini  had  been 
Appointed  in  1669.  They  commenced  their 
labours  at  the  most  agitated  period  of  the 
French  Revolution.  At  every  station  of 
their  progress  in  the  field-survey  they  were 
arrested  by  the  suspicions  and  alarms  of  the 
people,  who  took  them  for  spies  or  engineers 
of  the  invading  enemies  of  France.  The 
result  was  a  wonderful  approximation  to  the 
true  length,  and  one  in  the  highest  degree 
'creditable  to  the  French  astronomers  and 
geometricians,  who  carried  on  their  opera- 
tions, under  every  difficulty,  and  at  the  hazard 
of  their  lives,  in  the  midst  of  the  greatest 
political  convulsion  of  modem  times.'  {Essay 
on  the  Yardf  ike  Pendtdum^  and  the  Mitre^ 
by  Sir  John  F.  W.  Herschel,  p.  19,  London 
1863.) 

By  means  of  the  arc  of  the  meridian  measured 
between  Dunkirk  and  Barcelona,  and  of  the  arc 
measured  in  Peru,  in  1736,byBouguer  and  La 
Condamine,  the  length  of  the  quarter  of  the 
meridian,  or  the  distance  from  the  pole  to  the 
equator,  was  calculated.  This  lengm  was  par- 
titioned into  ten  milUons  of  equal  parts,  and 
one  of  these  parts  was  taken  for  the  unit  of 
length,  and  called  a  m&tre,  from  the  Greek 
wovl  fiirpor  {a  measure).  (Briot's  Arithmetic^ 
translated  by  J.  Spear,  p.  162:  Hardwicke, 
London  1863.) 

If  the  arc  of  the  meridian  be  calculated  from 
the  result  of  French  researches,  the  m^tre  itself 
is  equal,  in  English  measurement,  to  39*37079 
inches;  and,  multiplying  this  length  by  ten 
million,  the  length  of  the  quadrant  of  the 
meridian,  when  converted  into  feet,  will  be 
S2,808,992  feet    Sir  John  Henchel  estimates 
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the  length  of  the  quadrant  of  the  meridian  at 
32,813,000  feet;  so  that,  according  to  his  cal* 
culation,  there  is  a  difference  between  the 
French  and  the  new  estimate  of  the  qua- 
drant of  4,008  feet,  and  therefore  the  French 
length  of  the  quadrant  is  ^^th  too  short 
and  the  m&tre  is  ^th  of  an  inch  less  than 
the  length  of  the  ten-millionth  part  of  the 
quadrant. 

This  error  of  ^th  of  an  inch  in  the  deter- 
mination of  the  mdtre,  however,  supposing  it 
possible  to  establish  it  absolutely,  does  not 
make  the  metric  system  less  complete  or  con- 
venient; it  is  more  than  counterbalanced  by 
the  extreme  simplicity,  symmetry,  and  con- 
venience of  the  system.  Professor  Bessel 
observed  with  respect  to  the  m^tre,  that,  in 
the  measurement  of  a  length  between  two 
points  on  the  surface  of  the  earth,  there  is 
no  advantage  at  all  in  proving  the  relation  of 
the  measured  distance  to  a  quadrant  of  the 
meridian.  (Report  of  a  Committee  of  the  House 
of  Commons  on  Weights  and  Measures^  p.  109, 
1862.)  Professor  Miller  of  Cambridge,  who 
quotes  this  remark,  deems  the  error  in  the 
relation  of  the  m^tre  to  the  quadrant  of  the 
meridian  to  be  of  no  consequence;  and  he 
mentions  another  slight  error  in  the  metric 
system,  discovered  by  recent  research,  rela- 
tij^  to  the  density  of  water,  which  he  gives 
in  the  following  words  of  Bessel  (from  the 
Popiddre  Vorlesungenf  .by  Professor  Bessel, 
published  in  1848,  soon  after  his  death): — 

*The  kilogramme  (1,000  grammes)  is  not 
exactly  the  weight  of  a  cubic  decimetre  of 
water.  Many  of  the  late  weighings  show 
that  water  at  its  maximum  density  has  a 
different  density  from  that  which  was  assumed 
by  the  French  philosophers  who  prepared  the 
original  standard  of  the  kilogramme ;  but  no- 
body wishes  to  alter  the  value  of  the  gramme 
on  that  account.' 

Two  important  principles  form  the  basis  of 
the  metric  system :  1 .  That  the  unit  of  linear 
measure,  applied  to  matter,  in  its  three  forms 
of  extension — viz.  length,  breadth,  and  thickness 
— should  be  the  standard  of  all  measures  of 
length,  surface,  and  solidity.  2.  That  the  cubic 
contents  of  the  linear  measure,  in  distilled 
w&ter,  at  a  temperature  of  great  contraction, 
should  furnish  at  once  the  standard  weight  and 
measure  of  capacity. 

Thus :  1.  The  unit  of  length  was  the  mitre^ 
as  we  have  seen,  the  10,000,000th  part  of  a 
quadrant  of  the  earth's  surface. 

From  this  we  derive :  2.  The  unit  of  super" 
fides — the  are,  a  square  d^camitre.  3,  The 
unit  of  capacity — the  litre,  a  cubic  d^cim&tre. 
4.  The  unit  of  weight — the  gramme,  the  weight 
of  a  cubic  d^m^tre  of  water. 

The  following  tables,  compiled  by  Mr. 
Warren  de  la  Rue,  will  show  the  beautiful 
simplicity  of  this  system — a  simplicity  arising 
from  tile  decimal  system,  the  correlation  of  the 
different  units,  and  the  uniform  nomendatore 
adopted  for  the  subdivisions  and  multiplet  of 
theunita. 
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Qmparison  of  French  and  Bngliah  Measures, 


Lemgth, 


ICOIimMre. 
OflntiiDdtn 
Dteixndtra  • 

DteftOUdtTBa 

HdctomMro 
Kilonriitre  • 
Myxioindtro 


In  EngUth 
JncMM 


InBogHsh 
a>13  Joe 


FMt 


0*039S7 

0>89871 

8-93708 

89-87079 

893*70790 

8987*07900 

89370*79000 

893707*90000 


0*0082809 

0*0828090 

0-8280899 

8*2808992 

82*8089920 

828*0899800 

8280-8992000 

82808-9920000 


Ib  EnffllBh  Tardi 
aSVWt 


0*0010986 

0*0109863 

0*1093688 

1*0936331 

10*9863310 

109*3633100 

1093*6331000 

10936*8310000 


la  Eoffllah  PatbofM 
ssSFmC 


0-O0OM68 

0*0054682 

0*0546816 

0-5468165 

5*4681655 

54-6816550 

546-8165500 

54C8-1055000 


Ib  Siif lUh  warn 
B  1,740  Twda 


0-0000006 
0*0000069 
0-0000621 
0*0006214 
00062188 
0-0621382 
0-6213824 
6-2138244 


lInoh=2*5S9954   Centimdtrea. 
1  Foota8*0479449  Dteimdtret. 


1  YardBO-91488848  Mdtre. 
1  Mile  » 1-6093149   Kilomdtre. 


Surfacn, 


CentUre  or  ■qnare  mdtre  . 

Axe,  or  100  aqnare  mdtrei. 

Hectare,  or  10,000  equare 

indtiee  •       •       •       • 


In  Enfllah 
8qnar«  Fm« 


10-7642993 
1076-4299342 

107642-9934188 


In  Eof  liah  Sqnara 

Tarda  s9  Squaro 

F«« 


1*1960888 
119-6033260 

11960*8826020 


In  Knftlih  PoIm 
SS373-9&  iquaro  FMt 


0*0895883 
3-9538290 

895*8828959 


In  BaglUh  Rood* 
bK^iSo  8q.  FMt 


0*000988457 
0-098845724 

9*884572398 


Ib  Rnflith  Aem 
b4S.5«0  8q.Faal 


0*0002471148 
0*02471148101 

2-4711480996 


1  Square  Inch  s  6-451 3669  Square  Centimdtres. 
1  Square  Foot =9-2899683  Square  D6dm6tree. 


1  Square  YardsO-83609715  Square  Mdtre  or  Centiare. 
1  Acre    .    .    =0-404671021  Hectare. 


CapoeOy. 


MilUlitre,  or  cubic  oentimdtre 
CentUitre,  or  10  cubic  centimdtrca 
Bfcllltre,  or  100  cubic  centimetres 
Litre,  or  cubic  dteimdtre 
Dfcalitre,  or  centistdre  . 
Hectolitre,  or  d^cistdre . 
Kilolitre,  or  stdre,  or  cubic  mdtre 
MyrioUtre,  or  d6castdre . 


In  CubU 
lochM 


0-061027 

0-610271 

6-102705 

61027052 

610-270515 

6102-705152 

61027*051519 

610270-515194 


In  Cabia  Faai 

ml -738 
ColtlalocliM 


0-0000858 
0-0008582 
0*0085317 
0*0358166 
0-8581658 
8-5816581 
85-8165807 
853-1658074 


In  Plnu 

sM-esoas 

Cabia  laehrt 


0*001761 

0*017608 

0*176077 

1*760778 

17*607734 

176-077841 

1760*773414 

17607*734140 


In 

8PUittB377-S7S84 
Cabia  InabM 


0*00022010 

0*002*i0097 

0-02200967 

0-22009668 

2*20096677 

92-00966797 

220-09667675 

2200-96676750 


In  B:i«beb  a 

8GlU.'s)218*19075 

Cable  Inebw 


0-000027512 
0000275121 
0-002751208 
0-027512085 
0*275120846 
2*751208459 
97-512084594 
975*120845937 


1  Cubic  Inchs  16-3861759  Cubic  Centimdtres. 

lOaUoni 


1  Cubic  Footi 
14-548457969  Litres. 


'28*8158119  Cubic  Ddcimfttrce. 


FU^rM. 


Milligramme  . 
Centigramme. 
Decigramme  • 
Gramme.  • 
Decagramme  . 
Hectogramme 
Kilogramme  . 
Myriogramme 


InCsalbh 
GraiM 


0*016489 

0*154328 

1-648285 

15*432849 

154-828488 

1548*284880 

15482*848800 

1548-23-4880001 


In  Tim  On. 
B480  0ralaa 


0-000082 
0*000899 
0-008916 
0-082161 
0-891507 
8-915078 
89*150797 
891-507967 


lBAvd.Lba. 
H7.000GraJiia 


0*0000099 
0*0000990 
0*0009906 
0*009904« 
0*0920469 
0*2204691 
9*9046918 
99*0469196 


IoCwta.8113  Lbt 
B784.000Gralai 


0*00000009 
0-00010020 
0-00000197 
0*00001968 
0-00019684 
0*00190841 
0*01968419 
0*19684118 


Tom  ssVO  Cwta. 
BieeO^OSO  Gralaa 


0*000000001 
0-000000070 
0*000000008 
6*000000984 
0*000009849 
0HXK)098421 
0*000984206 
0*009849059 


1  Grain =0*064798950  Gramme. 

1  Pound  AToirdnpoitB  0*45859266  Kilogramme. 


1  Tro7  Onnce381*108496  Grammea. 
1  Cwt.B  60*80287689  KUogrammea. 


Such  is  the  system  which  after  much  oppo- 
sition was  finally  introduced  into  France  by 
King  Louis  Philippe,  and  which  sooner  or  later 
must  probably  become  universal.  In  England 
it  is  already  eztensiyely  used  by  scientific  men, 
and  in  1864  an  Act  waspassed  legalising  its 
oae  in  this  country.  The  Act,  howerer,  is 
merely  a  permiflsive  one. 

The  metric  system  of  weights  and  measures 
has  been  adopted,  not  only  by  France,  but 
in  Italy,  Spain,  Portugal,  Greece,  Belgium,  and 
HolUnd;  esA  in  Prussia,  for  pharmaoeotica] 
purposes.  It  has  been  partiaUy  received  in 
bennark  and  SwitMriaod,  which  adopts  the 
haif-kilqaamme  m  the  poond.    The  minority 
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of  the  states  composing  the  Zo//veretn,  or 
Customs  League,  in  Germany,  have  expressed 
their  approval  of  the  metric  system.  The  half- 
kilogramme  has  been  introduced  into  all  great 
mercantile  operations  in  Austria. 

At  the  International  Statistical  Congress, 
held  at  Berlin  in  September  1863,  thirty- 
three  nations  of  Europe  and  America  were 
represented  by  statistical  delegates,  and  the 
congress  agreed  to  the  following  fundamental 
resolution  on  weights  and  measures:  *Tlie 
adoption  of  the  same  measure  in  international 
oommerce  is  of  the  highest  importance.  The 
metric  system  appears  to  the  congress  to 
be  the  most  convenient  of  all  the  meaiaret 
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tibat  could  be  recommended  for  international 
measures.' 

A  commission  of  the  Imperial  Academy  of 
Sciences  in  St.  Petersburg  has  recommended 
that  such  alterations  should  be  made  in  Russian 
weights  and  measures  as  would  put  them  in 
ccmformity  with  the  metric  system  of  France. 
Dr.  Kupffer,  a  delegate  from  the  Russian 
goremment,  has  dedb&red  that  Russia  would 
recommend  the  adoption  of  the  pure  metric 
system  if  Great  Britain  would  take  the  lead. 
*  We  wish  England/  said  Br.  Kupffer,  '  to 
take  the  lead.  England  is  a  country  of  prior 
ci^sation.  Let  !&igland  do  it,  and  we  are 
sure  to  follow.* 

In  the  United  States  of  America  a  committee 
has  been  appointed  by  congress  to  consider  the 
salject  of  metric  weights  and  measures ;  and 
the  system  has  been  adopted  in  Mexico,  Chili, 
Peru,  New  Granada,  Ecuador  ^to  commence 
in  1866),  Boliyia,  Venezuela,  ana  French  and 
Dutch  Guiana.  For  more  information  on  this 
mtem,  Mr.  Dowling's  Tables  (Lockwood  &  Co.) 
should  be  consulted :  the  prefaces  contain  much 
valuable  information. 

aSetronome.  In  Music,  an  instrument 
inyented  by  Maelzel,  and  used  to  measure  time, 
and  to  indicate  the  velocity  with  which  a  com- 
position ought  to  be  played.  It  has  a  small 
pendulum,  which,  being  set  in  motion  by  clock- 
work, beats,  audibly,  a  certain  number  of  Idmes 
in  a  minute ;  and  tms  number  may  be  altered 
by  moving  a  sliding  weight,  and  adjusted  to 
varying  degrees  of  quidkness  or  slowness  as 
required  It  is  now  customary  to  mark,  at  the 
beginning  of  a  piece  of  music,  the  number  of 
beats  per  minute  intended  by  the  composer; 

thus  ^  60  means  that  when  the  metronome  is 

adjusted  to  60  it  will  beat  the  time  of  minims 
for  that  piece,  giving  60  minims  in  a  minute. 

Metropolis  (Gr.  the  mother  city).  1.  A 
parent  state  from  which  colonies  have  sprung ; 
m  which  sense  the  word  is  uniformly  employed 
by  ancient  Greek  writers.  2.  The  chief  city 
of  a  province  in  the  later  ages  of  the  Roman 
empire.  The  Christian  church  having  adopted 
the  secular  division  of  the  Roman  empire  mto 
provinces,  the  episcopal  seat  established  in 
every  sudi  city,  and  the  bishop  of  it  himself, 
were  termed  metropolitan.  In  modern  usage, 
the  word  is  applied  to  denote  the  chief  or 
capital  city  of  an  independent  state. 

BBetropoUtan.  Id.  Ecclesiastical  History, 
a  title  applied  to  the  prelate  who  presides 
over  the  other  bishops  in  a  province.  The 
establiflAiment  of  metropolitans  took  place  at 
the  end  of  the  third  century,  -and  was  con- 
firmsd  by  the  council  of  Nice.    >   •. 

Xetrosidoros  (Gbr.  A«^fMi  'i^^  J^^^t  of  a 
ttee,  sad  ai^ripos,  iron).  Of  this  extensive 
Mjrrtaceoas  genus,  one  or  two*  New  Zealand 
Bpeoies  are  remarkable  for  thetr  hard  doia- 
mined  timber.  That  of  the  Bat%  M.  robuatot 
18  ^ised  for  shipbuilding,  and  by  the  natives 
fOF-makiiig  war  clubi,  paddles,  &c.;  that  of 
the  KawSy  Hi,  tomentoia,  ealled  Firetree  by  the 
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colonists  on  account  of  the  brilliancy  of  its 
flowers,  is  used  for  similar  purposes ;  and  that 
of  the  Aka,  M.  scandenSj  is  called  New  Zealand 
Lignum  Yitse,  on  account  of  its  hardness. 

Morican  Oalf.  A  remarkable  expanse  of 
nearly  enclosed  ocean,  which  occupies,  with  the 
Caribbean  Sea  and  the  West  Indian  Island8> 
an  area  of  more  than  two  millions  of  square 
miles,  shut  in  by  the  two  Americas  to  the  north 
and  south,  by  Central  America  to  the  west,  and 
almost  enclosed  by  the  long  range  of  the  Antilles 
towards  the  Atlantic  Its  waters,  which  vaiy 
in  depth  from  500  to  1,000  fathoms,  are  very 
warm ;  and  from  it  issues  a  remarkably  warm, 
rapid,  and  important  marine  current,  whose 
exact  cause  and  origin  cannot  easily  be  traced. 

The  gulf  of  Mexico  is  the  northernmost  and 
innermost  portion  of  this  great  sea.  Enclosed 
on  the  north  and  west  from  the  southern 
extremity  of  the  peninsula  of  Florida  to  the 
extremity  of  the  remarkable  peninsula  of 
Yucatan,  and  partly^  shut  in  by  the  western 
extremity  of  Cuba,  it  is  reached  by  only  two 
narrow  openings,  one  communicating  wiUi  the 
Caribbean  Sea  and  the  other  with  the  Atlantic. 
The  Bahama  banks  almost  prevent  access  in 
the  latter  direction. 

Although  this  gulf  lies  between  20^  and  30^ 
north  of  the  equator,  the  oceanic  warmth  equator 
not  only  passes  through  it,  but  there  attams  its 
maiimnm  temperature,  the  heat  of  the  water 
being  there  estimated  at  88^^,  although  it  is  not 
more  than  80^  at  the  equator,  off  the  coast  of 
Africa,  near  the  hottest  parts  of  that  continent, 
and  nowhere  across  the  Atlantic  rises  above 
84^.  The  hottest  water  of  the  Atlantic  is, 
therefore,  always  in  this  sea— a  fact  which 
greatly  influences  the  climate  of  America,  and 
ultimately  that  of  England.     [Gulf  Stream.] 

Mexoroon  (Pers.  Madzaryoun).  The  com- 
mon name  of  the  Daphne  Mezereum. 

Kezzanine  (Ital.  mezzano,  middle).  In 
Architecture,  a  stor^  of  smjall  height  intro- 
duced  between  two  higher  ones. 

Mezzo  RIUsTO  (Ital.).  A  term  applied 
in  Sculpture  to  the  decoration  executea  in  a 
middle  style  of  relief^  i.e.  distinct  from  either 
the  basso  rilievo  or  the  alto  rilievo.  The 
figures  on  the  shaft  of  the  Tn^'an's  column, 
or  on  the  column  of  the  Place  Venddme,  are 
examples  of  this  style  of  sculpture.     [RBtiEF.] 

Kezzo  Bopraao  (ItaL).  In  Music,  a 
low  soprano. 

aCezsotliito  (Ital.  half-tinted).  A  method 
of  engraving  on  copper  in  which  a  burr  is 
raised  all  over  the  plate,  and  subsequently 
scraped  away  in  the  parts  that  are  intended  to 
be  left  light  The  modem  engravers  usually 
etch  their  plates  before  raising  this  kind  of 
burr,  which  enables  them  to  execute  the 
work  more  rapidly,  but  less  picturesquely, 
than,  in  the  old  style.* . 

This  method  at  mesBotinto^;  engraving  mun 
inyented  by  laAwig  vosi  Siegea  in  1642% 
[EirasA.'vara.l  i.: 

BKL  The  French  8nd.ItsUan  dsxdsM  tiM 
note  corresponding  to -our  E. 
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A  sulphide  of  antimony  and 
fdlrer  found  at  Braiinsdorf  in  Saxony. 

BKiaama  (Gr.  from  fuedim,  I  infect).  In- 
fectious or  contagious  matter.  The  tennis  gene- 
rally applied,  under  the  name  of  marsh  miasma 
(malaria  of  the  Italians),  to  the  infectious 
emanations  from  marshy  lands  and  stagnant 
'waters,  which  are  peculiarly  characterised  by 
producing  various  forms  of  intermittent  and 
remittent  fevers.     [Halabia.] 

Mioa  (Lat.)^  A  term  under  which  are  com- 
prised several  varieties  of  a  mineral  generally 
foimd  in  thin  elastic  laminse,  with  a  glistening 
lustre,  and  of  various  colours  and  degrees  of 
transparency.  It  is  one  of  the  constituents  of 
granite. 

The  micas  have  been  divided  into  three 
groups:  viz. Muscovite,  Phlogopite,  and  Biotite. 
The  Muscovites^  which  are  confined  to  eranite 
and  other  igneous  rocks,  are  biaxial,  and  gene- 
rally contain  potash  or  lithia,  and  a  small 
quantity  of  magnesia.  The  Phlogopites  are 
also  biaxial,  though  in  a  less  degree  than  the 
Muscovites:  they  are  found  only  in  granular 
limestone  and  serpentine,  and  contain  magnesia, 
and  often  only  a  small  quantity  of  alkali.  Bio- 
tiie  or  Magnesia  Mica  is  uniaxial,  and  contains 
large  quantities  of  oxide  of  iron,  magnesia,  and 
poteslL 

The  Micas  are  chiefly  composed  of  silica, 
alumina,  magnesia,  potash,  lithia,  and  some 
other  bases. 

In  some  parts  of  Siberia  and  elsewhere. 
Mica  forms  an  article  of  trade,  often  known 
under  the  name  of  Muscovy  glass, 

Mloa  SlAte  or  BUoa  Solilat.  A  very 
abundant  metamorphic  rock — slaty,  and  essen- 
tially composed  of  mica  and  quartz.  Mica 
sometimes  forms  the  whole  mass.  Garnets 
are  sometimes  embedded  as  crystals  in  it,  and 
form  an  integral  part  of  the  rock,  which  is 
then  called  garnet  schist.  Argillaceous  matter 
is  occasionally  mixed  with  Uie  mass,  which 
thus  assumes  a  slaty  appearance. 

Mica  slate,  abounding  in  garnets,  and  often 
sprinkled  with  red  patches  produced  by  de- 
composition, and  becoming  syenitic  from  the 
interspersion  of  hornblende,  is  prevalent  upon 
the  banks  of  the  Tay  and  about  I>unkela  in 
Scotland  ;  but  it  is  in  Glen  Tilt  that  the  geo- 
logist, both  practical  and  theoretical,  will  find 
the  most  ample  materials  for  the  study  of  the 
association  and  junctions  of  this  series  of  rocks. 

In  the  immediate  neighbourhood  of  Blair, 
the  Tilt  exhibits  upon  its  banks  a  section  of 
the  rocks  forming  its  b^ ;  and  the  micaceous 
strata  here  and  at  the  falls  of  the  Bruar  in- 
cline nearly  at  the  same  angle  to  several  points 
of  the  compass,  giving  a  curious  confosion  and 
interweavement  to  their  assemblage. 

The  group  of  schistose  rocks  containing  mica 
is  large,  and  widely  distributed  wherever  me- 
tamorphic rocks  are  found.  Such  rocks  may 
belong  to  any  geological  period,  but  they  have 
been  formed  at  a  great  depth  beneath  the  but- 
fate^  and  imder  enormous  pressure.  They  are 
most  usual  in  mountain  districts,  but  abound 
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also  in  all  places  where  an  axis  of  elevation 
has  brought  up  granite  or  porph^tic  xodc 
The  western  extremi^  of  all  the  British  Islands^ 
the  western  coast  of  France,  and  of  the  Iberian 
peninsula,  and  the  flanks  of  the  principal 
mountain  chains,  are  the  chief  localities  of 
these  rocks  in  Europe.     [Gneiss.] 

Mleaoeooa  Xron-ore.  The  name  given 
to  those  kinds  of  Haematite  or  Red  Iron-ore 
which  possess  a  micaceous  structure. 

lUoado.    [Tycoon.] 

lCiolUMl«  8t.f  Order  of;  A  French  order 
of  knighthood,  instituted  by  Louis  XI.  in  1409, 
in  honour  of  St  Michael,  the  supposed  ancient 
protector  of  France.  It  was  for  some  tima 
aft^^r  its  institution  in  high  repute ;  but  under 
Catherine  of  Medicis,  who  lavished  it  indiscri- 
minately, it  came  to  be  held  of  no  account. 

Mtehaclitc.  A  white,  fibrous,  and  pearly 
variety  of  Opal  found  in  the  island  of  St. 
Michael,  in  the  Azores. 

Miobaelmaa.  The  feast  of  St  Michael 
the  Archangel.  It  falls  on  the  29th  of  Sep- 
tember, and  is  supposed  to  have  been  esta- 
blished towards  the  close  of  the  fifth  century ; 
Brady  says  in  487.  In  England,  Michaelmas 
is  one  of  the  regular  periods  for  settling  rents. 

Mlcliella  (after  Pietro  Antonio  Micheli, 
a  Florentine  botanist  of  the  eighteenth  cen- 
tury). A  genus  of  MagncUaoe<B,  consisting  of 
large  trees  belonging  to  India  and  tlie  Eastern 
Ardiipelago,  distinguished  from  Magnolia  by 
its  axillary  flowers,  and  other  peculiaritiee.  M. 
Champaca,  the  Chumpaka  of  the  Hindus,  and 
sacred  to  Vishnu,  is  commonly  cultivated  in 
India  for  the  powerful  fragrance  of  its  flowers.. 
The  root  is  bitter,  and  used  medicinally. 

aUerooUiie  (Gr.  fuKp&t,  small,  and  fcAtiw,  to- 
incline).  A  green  and  blue  variety  of  Felspar^ 
containing  nearly  equal  quantities  of  potash, 
and  soda. 

ICiorooosin  (G^.  lUK^KoiriMs^  a  little  world), 
Man  has  been  called  so  by  some  fanciful  writers- 
on  natural  philosophy  and  metaphysics,  by 
reason  of  a  supposed  correspondence  between 
the  different  parts  and  qualities  of  his  nature- 
and  those  of  the  universe. 

Mtorooosmio  Salt.    The  ammonio-phos- 

Shate  of  sodium ;  it  is  obtained  among  the  pro- 
ucts  of  the  evaporation  of  urine,  and  is  used 
as  a  blowpipe  flux. 

aUorodaotyloa  (Gr.  iMtp6i,  and  SdUrruXef^ 
a  digit).  A  name  proposed  by  M.  QeaHroy  foC 
the  short^toed  genus  of  wading  birds  called  by 
Hliger  Dioholophus  [which  see]. 

morodon  (Gr.  i»JMp6s,  and  o^^^  a  tooth). 
The  name  of  a  genus  of  extinct  fishes,  belong- 
ing to  the  thick-toothed  or  Pjrcnodont  family,  m 
the  Ichthyologies!  system  of  Agasos. 

MIoroleatea  (Gr.  twcpdt,  and  Xi}tfTiff ,  thi^ 
A  genus  of  marsupial  mammalia,  found  in  the 
upper  triasBic  bone  bed  at  Stuttgardt,  in  Wujv 
temburg,  and  near  Aust>  in  Gloucestershire, 
The  minute  crescent-shaped  teeth  of  this  animal 
exhibit  the  nearest  amnity  to  those  of  the 
fossil  flagiauiax  of  the  Purbeck  strata,  whieh 
was  a  small  camivonms  marsupial,  allisd  lo 
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Oniylacolea.  As  far  as  present  knowledge 
i^rds  data,  the  microlestea  is  the  earliest  re- 
presentatiye  of  the  mammalian  class  in  this 
planet 

morolite  (6r.  tuitp6st  amaU^  and  .\l^s, 
9Um$),  A  name  for  the  columbate  of  lime 
Ibimd  at  Chesterfield  in  Massachusetts. 

morometer  (Ghr.  iump6Sf  and  M^pov,  mea- 
$uft).  An  instrument  applied  to  telescopes 
and  microscopes  for  measuring  very  small 
distances,  or  the  diameters  of  objects  which 
subtend  yery  small  angles.  A  great  number 
of  contriyances  of  yarious  kinds,  and  depend- 
ing on  different  principles,  haye  been  em- 
plq]red  for  this  purpose;  but  it  will  be  8u£^- 
cient  to  giye  a  general  description  of  some  of 
the  most  useful  or  remarkable  ones. 

Wire  Micrometer. — This  instrument^  when 
placed  in  the  tube  of  a  telescope,  at  the  focus 
of  the  object-glass,  presents  the  appearance 
represented  in  the  annexed  figure  (fig.  1).  A  a 
b  a  spider's  web  line,  or  yeiy  fine  wire  fixed 


Fig.l. 


to  the  diaphragm ;  and  B  h 
and  0  c  are  similar  wires 
stretched  across  two  forks, 
each  connected  with  a  miUed- 
head  screw.  Bj  means  of 
these  screws  the  two  wires, 
B  b  and  G  c,  which  are  ex- 
actly parallel  to  each  other, 
are  moyable  in  the  direction 
perpendicular  to  A  a ;  and,  in  order  that  the 
wire  A  a  may  be  placed  in  anjr  direction  rela- 
tiyely  to  the  meridian,  there  is  an  adjusting 
■crew,  which  works  into  an  interior  toothed 
wheel,  and  turns  the  apparatus  roimd  in  its  own 
plane  perpendicular  to  the  axis  of  the  telescope. 
The  method  of  using  the  micrometer  is  as 
followB :  Suppose  the  object  to  be  accomplished 
to  be  the  measurement  of  the  angU  of  posiiion 
and  distance  of  two  yeiy  dose  stars ;  the  tele- 
scope being  set  and  kept  on  the  objects,  the 
micrometer  is  turned  by  its  a<^'ustmg  screw 
until  the  spider  line  A  a  coincides  witli  the 
line  joining  the  two  stars,  or  threads  them  both 
at  the  same  moment.  The  milled  heads  of  the 
screws,  which  carry  the  two  moyable  wires, 
are  tlien  turned  until  B  b  bisects  one  of  the 
two  stars,  and  C  c  bisects  the  other.  The 
obteryataon  is  now  completed,  and  it  only  re- 
mains to  ascertain  the  position  and  distance 
indicated  by  the  micrometer.  For  the  first  of 
these  purposes,  the  circumference  of  the  mi- 
crometer is  diyided  into  degrees  and  minutes, 
and  read  by  two  yemiers :  this  reading  giyes 
the  position  of  A  a  in  respect  of  the  horizontal 
and  yertical  planes,  and  consequently  the  angle 
of  position  of  the  two  stars.  To  find  their 
distance,  the  head  of  the  screw  which  carries 
one  of  the  moyable  wires,  for  instance  C  e,  is 
turned  until  0  e  coincides  with  B  b ;  and  the 
number  of  reyolutions,  and  parts  of  a  revolution 
required  to  effect  the  coincidence,  giyes  the 
distance  of  the  stars  when  the  yalue  of  the 
saaie  oi  the  micrometer  is  known :  that  is  to 
waj,  when  the  number  of  seconds  of  space 
vmch  correspond  to  one  reyolntion  of   the 
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screw  is  known.  The  screws  must  be  made 
with  great  accuracy,  and  their  heads  are  usually 
diyided  into  sixty  equal  purts,  representing 
seconds. 

The  yalue  of  the  scale,  or  of  a  reyolution  of 
the  screw,  is  obtained  in  the  following  manner; 
Set  the  two  wires,  B  b  and  G  c,  apart  to  a 
certain  number  of  reyolutions,  and  place  them 
in  the  direction  of  the  meridian.  Observe  the 
transits  of  seyeral  stars  of  known  declination 
oyer  the  wires;  then  multiply  each  interval  of 
seconds  by  15,  and  by  the  cosine  of  the  star's 
declination;  and,  talung  the  mean,  you  haye 
the  seconds  of  space  which  correspond  to  a 
known  number  of  reyolutions  of  the  screw. 
(See  Appendix,  by  the  Key.  B.  Sheepshanks, 
to  Professor  de  Morgan's  Expianatum  of  the 
Gnomonie  Projection  of  the  Sphere,) 

Circular  Aficrometer,  —  This  instrument^ 
which  differs  entirely  from  the  aboye,  was  first 
suggested  by  Boscoyich,  in  the  Leipeic  Acts  for 
1740,  and  used  by  Lacaille  in  observing  a 
comet  in  1742 ;  but  seems  afterwards  to  haye 
fallen  into  disuse,  until  it  was  reyived  by  Dr. 
Olbers,  about  1798.  The  principle  may  be 
explained  as  follows :  If  the  field  of  a  telescope 
be  perfectly  circular  (which  may  be  effected  by 
means  of  a  diaphragm  turned  in  a  lathe),  and 
if  its  diameter  be  determined  from  observation, 
the  paths  of  two  celestial  bodies  across  the 
field  may  be  considered  as  two  parallel  chords, 
which  are  giyen  in  terms  of  a  circle  of  known 
diameter.  The  differences  of  the  times  at 
which  two  stars  arriye  at  the  middle  of  their 
paths  will  be  their  ascensional  differences; 
and  the  distance  between  the  chords,  which  is 
readily  computed  from  their  lengths,  giyes  the 
difference  of  the  declinations  of  the  two  bodies. 

The  most  approved  construction  of  the 
annular  micrometer  is  that  of  Fraunhofer. 
It  consists  of  a  disc  of  parallel  plate  glass 
(fig.  2),  haying  in  its  centre  a  round  hole 
of  about  half  an  inch  in  dia-  p|    ^ 

meter,  to  the  edges  of  which  a 
ring  of  steel  is  cemented  and 
afterwards  truly  turned  in  a 
lathe.  The  disc  being  mounted 
in  a  brass  tube,  so  that  it  may 
be  accurately  a^usted  in  the 
focus  of  the  eye-piece,  and 
applied  to  a  telescope,  the  steel  ring  is  alone 
yisible,  and  appears  as  if  suspended  in  tbe 
atmosphere,  whence  the  instnunent  is  called 
the  suspended  annular  micrometer.  The  ad- 
yantage  of  this  construction  consists  in  the 
accuracy  with  which  the  moment  of  ingress  or 
egress  is  determined,  from  the  body  being  seen 
in  the  field  of  yiew  before  it  comes  up  to  the 
edge  of  the  steel  ring.  The  annular  micro- 
meter is  conyeniently  used  for  comparing  the 
place  of  a  small  star  or  a  comet  with  that  of 
a  known  star  in  nearly  the  same  parallel  of 
declination.  {AstronomischeNaehrioMen,  b.  iy.) 

Divided  Ob;ect'^lass  or  Douhle  Imaae 
Micrometer, — ^This  instrument  is  formed  oy 
diyiding  the  object-glass  of  a  telescope  or 
microscope  into  two  halyei,  the  straight  edget 
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being  ground  Bmcoth,  lo  that  they  may  easily 
slide  by  one  another.  A  double  imi^  of  an 
object  m  the  field  of  yiew  is  produced  by  the 
separation  of  the  segments ;  and;  by  bringing 
the  oppofldta  edges  of  the  two  images  into 
contact,  a  measure  of  the  diameter  of  the 
object  is  obtained  in  terms  of  the  extent  of  the 
separation.  From  its  being  used  to  measure 
the  diameter  of  the  sun,  this  is  usually  called 
the  htliometer.  [Hkuombtkb.]  Instead  of  a 
divided  object-glass,  Ramsden  preferred  a  di- 
vided lens  in  the  eye-tube,  which  form  of  the 
instrument  is  called  the  dioptric  7nicrometer. 
The  double  image  micrometer  was  suggested 
by  Roemer,  about  1678 ;  but  first  brought  into 
use  by  Bouguer,  about  1748. 

Micrometer  by  Double  Refraction, — The 
Abbe  Rochon  conceived  the  ingenious  idea 
of  applying  the  principle  of  double  refrac- 
tion to  micrometrical  measurement.  Con- 
ceive two  prisms,  ABC  and  BCD  (fig.  3), 

formed  of  the  same  crystal, 
and  so  disposed  that  the 
face  A  B  of  the  first  is  per- 
pendicular to  the  axis  of 
the  crystal,  while,  in  the 
second,  the  axis  is  parallel  to 
the  line  of  the  intersection 
of  the  two  faces  CB  and  C  D, 
so  that  the  axes  of  crystal- 
lisation of  the  two  prisms  are 
at  right  angles  to  each  other. 
The  prisms  are  placed  in 
perfect  contact,  and  cemented  by  mastic ;  and 
together  form  a  plate  of  which  the  opposite 
sides  are  parallel.  Now,  suppose  a  ray  of 
light  M I  to  fall  perpendicuhirly  on  the  face 
A  B ;  it  will  proceed  tnrough  the  prism  A  0  B, 
in  the  same  straight  line  I O,  without  being 
separated,  because  I O  is  parallel  to  the  axis 
of  the  czystaL  But  when  it  arrives  at  O,  and 
enters  the  second  prism  BCD,  it  will  be 
separated  into  two:  the  ordinary  ray  will 
continue  to  follow  the  same  direction  I  ON  P, 
because  the  refracting  powers  of  the  two 
prisms  are  the  same;  but  the  extraordinary 
ray  will  take  a  dilSerent  direction  0  R  (towards 
B  D,  if  the  crystal  is  attractive,  as  rock  crystal ; 
but  towards  A  C,  if  the  crystal  is  repulsive,  as 
Iceland  spar),  and,  on  emei^ng  from  the 
prism  at  R,  will  be  refracted  in  the  line  R  S. 
The  angle  P  T  S  of  the  inclination  of  the  two 
rays  after  their  emergence  from  the  prism  is 
constant  for  the  same  crystal,  and  must  be 
determined  by  experiment. 

Let  us  now  conceive  this  apparatus  to  be 
placed  in  the  tube  of  a  telescope,  of  which  0 
(fig.  4)  is  the  object-glass  and  F  the  focus, 


Fig.  4. 


';^'::::::-'4)o  Bf^m^^- 


and  the  telescope 
directed  upon  a 
distant  object  at 
D  (as  a  planet), 
the  diameter  of 
which,  m  n,  is  to  be  measured.  Suppose  the 
double  prism  at  T' :  two  images wiU  be  formed; 
the  oidmary  image  at  a,  andthe extraordinary 
image  at  ^.    By  sliding  the  prima  along  the 
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tube  towards  0,  the  distance  between  the 
images  will  be  increased;  by  sliding  them 
towards  the  focus  F,  it  will  be  diminished ; 
and  if  placed  exactly  in  the  focus,  the  two 
images  will  coincide.  Let  V  denote  the  visual 
angle  or  apparent  magnitude  of  the  object,  / 
the  focal  mstance  F  O  of  the  telescope,  U  the 
constant  ansle  a  T  b  depending  on  the  prism, 
and  D  the  mstance  F  T :  we  snail  then  have 
the  diameter  of  the  image  »/  tan  V,  and  the 
distance  ab^D  tan  U.  Now,  if  the  appa- 
ratus be  slid  along  the  tube  from  T"  to  T, 
where  the  two  images  are  in  contact,  then 
the  diameter  of  the  image  will  be  equal  to  the 
distance  a  b ;  and  we  have,  consequently,  /tan 
V»  D  tan  U.  Here  the  quantities/ and  U  are 
found  by  experiment ;  whence  V,  the  angular 
magnitude  of  the  object^  becomes  known  in 
terms  of  D. 

The  prism  micrometer,  when  constructed  in 
the  manner  now  described,  has  this  important 
defect,  that  the  extraordinary  image  is  aooom* 
panied  by  the  prismatic  colours,  especially  if  the 
auffle  to  be  measured  exceeds  a  few  mmutes ; 
and  hence  Rochon  found  that  he  could  not 
use  it  for  measuring  the  diameters  of  the  son 
and  moon.  But  this  defect  has  been  ingeniously 
remedied  by  M.  Arago,  by  simply  altering  the 
arrangement  of  the  apparatus,  and  giving  the 
double  prism  a  fixed  position  out  of  the  tube 
and  before  the  eye-glass.*  By  this  disposition 
two  images  are  formed  at  the  focus,  the  centres 
of  which  are  fibced  points,  whose  distance  de* 
pends  on  the  re&amng  power  of  the  crystal ; 
and  the  contact  of  the  images  is  produced  by  in- 
creasing or  diminishing  the  magnifying  power 
of  the  eye-glass,  instead  of  altering  the  posi- 
tion of  the  prism.  The  magnifying  power  thus 
becomes  the  measure  of  the  visual  angle  sub- 
tended by  the  diameter  of  the  observed  olgect 

Various  modifications  of  the  three  prindplee 
now  explained  have  been  proposed;  for  de- 
tails respecting  which  we  refer  to  Brewster^B 
Dreatue  on  New  PhUosopkieal  Imtruments;  to 
the  article  *  Micrometer,'  in  the  Ehieydoprndia 
BritannicOf  by  the  same  author;  and  to  Dr. 
Pearson's  Introduction  to  Practical  Astronomy. 
Other  plans  will  be  found  described  in  Her- 
schel's  Outlines  of  Astronomy. 

The  micrometer  is  an  instrument  of  the 
utmost  importance  in  astronomy,  and  one,  in 
facty  to  which  that  science  is  as  much  indebted 
as  to  the  telescope  itself.  From  a  paper  by 
Mr.  Townley,  in  tne  PhUoiophical  IVansactions 
for  1667,  it  appears  certain  that  a  micrometer 
with  a  movable  wire  was  first  constructed  by 
our  countryman  Gascoigne  about  the  year 
1640,  and  used  by  him  for  measuring  the  dia- 
meters of  the  moon  and  some  of  the  planets ; 
but  as  Qascoigne,  who  was  killed  in  the  etvil 
wars  in  1644,  published  no  account  of  his  in- 
vention, the  instrument  was  entirely  forgotten, 
and  the  merit  of  reinventing  it,  and  bringinff 
it  into  general  use,  belong  to  the  From 
astronomer  Azout,  who  published  a  description 
of  it  in  1667.  Huygens,  a  few  years  previonslyt 
had  contrived  to  measure  the  diameter  of  » 
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planet  by  inserting  in  the  tube  of  a  telescope, 
at  the  focus  of  the  object-glass  and  eye-glass, 
a  slip  of  metal  which  covered  exactly  the  image 
of  the  planet^  and  then  deducing  the  diameter 
&om  the  breadth  of  the  slip,  compared  with 
the  diameter  of  tb<i  field;  and  M^vaaia  had 
employed  for  the  same  purpose  a  reticle  or  net- 
work of  fine  silver  wires,  crossing  each  other 
at  right  angles,  and  dividing  the  field  of  the 
telescope  into  a  number  of  equal  squares. 
(For  the  history  of  the  invention  and  succes- 
sive improvements  of  the  micrometer,  see  the 
notes  by  Mathieu  to  Delambre's  Histoire  de 
FA^ronoTnie  au  \^m$  SiicU,  pp.  616  and  645.) 

Micnymeter  for  the  Microscope,  and  Methods 
of  Measuring. — The  microscope  micrometer 
may  be  made  upon  the  same  prmciples  as  the 
telescope  micrometer.  The  instruments  in 
use  among  microscopists  are  Jackson^ s  mioro' 
meter  and  the  cobweb  microTneter.  The  first 
<xmsists  of  a  small  glass  plate,  upon  which 
lines  are  drawn  equidistant  from  one  another. 
This  is  inserted  in  the  eye-piece,  and  so  ar- 
ranged that  it  may  be  moved  across  the  field 
of  vision  by  the  aid  of  a  screw.  The  value  of 
each  division  being  ascertained  by  placing 
•oljects  of  known  dimensions,  or  lines  drawn  at 
known  distances  apart,  in  the  field,  the  object 
to  be  measured  is  carefully  placed  against  the 
first  division,  and  the  position  accurately  ad- 
Justed  by  the  screw.  The  niunber  of  divisions 
■corresponding  to  the  width  of  the  object  may 
then  be  carefully  read  off. 

The  cobweb  micrometer  was  invented  by 
Bamsden,  and  the  principle  of  its  action  is  pre- 
'Cisely  the  same  as  that  of  the  wire  micrometer. 
By  turning  the  screw  which  approximates  or 
^separates  the  frames  across  which  the  cobweb 
threads  are  stretched,  the  slightest  alteration  of 
the  lines  can  be  estimated,  and  a  difference  even 
of  lAjj^^A  of  an  inch  rendered  appreciable. 

Practically,  however,  there  is  some  difficulty 
in  obtaining  measurements  of  very  minute 
olgects,  by  the  use  of  micrometers  of  any  kind, 
adapted  to  the  eye-piece ;  -for  unless  the  body 
of  the  microscope  be  very  firm,  in  which  case 
it  will  be  inconveniently  heavy,  it  is  almost 
impossible  to  ac^ust  the  micrometer  without  a 
slight  disturbance  of  the  body,  and  this  slight 
movement  may  cause  a  measurement  very 
wide  of  the  truth ;  especially  when  the  highest 
powers  are  used,  for  the  value  of  each  division 
of  the  micrometer  becomes  altered  according  to 
the  power  of  the  object-glass  employed,  and  in 
the  case  of  the  high  powers  Uiis  value  becomes 
enormously  increased,  and  of  course  any  error  in 
the  determination  is  increased  in  a  correspond- 
ing degree. 

In  practice,  the  following  will  be  found  the 
most  successfHil  method  of  measuring  objects 
in  the  microscope.  It  was  first  proposed  by 
Mr.  Lister.  The  stage  micrometer  r^erred  to 
is  simply  a  slip  of  glass,  upon  which  lines  have 
beon  ruled  at  the  distance  of  ^^J^*  itSjS'  ^^^ 
y/^  of  an  inch  apart.  These  stage  mierometers 
ue  to  be  obtained  of  the  opticians.  The  lines 
scratched  by  a  diamond  pointy  attachi  .  to 
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a  beautiful  instrument,  by  which  lines  can  be 
drawn  at  any  distances  apart  with  the  greatest 
precision.  M.  Nobert  has  succeeded  in  draw- 
mg  these  lines  so  close  to  one  another,  that 
more  than  100,000  would  go  in  the  space  of 
a  single  inch;  and  the  beautiful  mechanism 
used  for  drawing  these  lines  is  so  true,  and 
the  lines  so  clear,  that  they  may  be  used  as 
test  objects  for  ascertaining  the  defining  power 
of  object-glasses. 

In  Mr.  Lister's  method  of  measuring,  a 
camera  lucida,  or  a  neutral  tint  glass  reflector, 
or  a  steel  disc  placed  at  an  angle  of  45^,  must 
be  adapted  to  the  eye-piece,  and  the  microscope 
placed  horizontally,  as  in  the  position  for  draw- 
ing objects  with  the  aid  of  Uie  above  instru- 
ments. In  the  field  of  the  microscope  is  placed 
an  ordinary  stage  micrometer,  with  the  lines 
separated  by  thousandths  of  an  inch,  care  being 
taken  that  the  instrument  is  arranged  at  about 
ten  inches  from  the  paper;  the  lines,  magni- 
fied by  a  quarter-inch  object-glass,  are  care- 
fully traced  with  a  sharp-pointed  pencil ;  the 
micrometer  is  then  removed,  and  replaced  by 
the  object  whose  diameter  is  to  be  ascertainea. 
The  object  is  traced  over  the  lines  or  upon 
another  piece  of  paper,  and  compared  with  the 
scale  by  the  aid  of  compasses.  The  lines  may 
be  engraved  upon  a  slate,  and  their  value,  af- 
fixed, so  that  any  object  may  be  at  once 
measured.  Of  course  a  different  scale  is  re- 
quired for  each  power.  Such  scales  may  be 
made  upon  pieces  of  gummed  paper,  and  one 
of  them  should  be  affixed  to  every  microscopical 
drawing.  In  comparing  the  representation  of 
the  same  object  dehneated  by  different  observers, 
it  will  often  be  found  that  great  confusion  has 
arisen  in  consequence  of  the  magnifying  power 
of  the  object-glass  not  having  been  accurately  as- 
certained ;  and  an  object  stated  by  two  different 
authorities  to  be  magnified  the  same  num- 
ber of  times,  is  nevertheless  represented  much 
larger  by  one  than  by  the  other.  This  discre- 
pant in  most  cases  arises  from  the  magnifying 
power  of  the  glasses  not  having  been  accurately 
ascertained  in  the  first  instance.  For  further 
information  on  measuring  objects  in  the  mi- 
croscope, the  reader  is  referred  to  the  works  of 
Quekett,  Carpenter,  or  Beale. 

SKioroplione  (Gr.  iuKp6s,  and  ^wr^,  a  voice). 
An  instrument  for  increasing  the  intensity  of 
low  sounds,  by  communicating  their  vibrations 
to  a  more  sonorous  body,  the  sounds  emitted 
by  which  are  thus  rendered  more  audible. 

BKioropyle  (Gr.  t*'iKp6s,  and  ir^Xiy,  a  gate). 
In  Botany,  a  perforation  through  the  skin  of  a 
seed,  over  agamst  the  apex  of  the  nucleus. 

The  hard  envelopes  of  the  ova  of  insects 
(Meissner)  and  many  other  animals  also  ex- 
hibit one  or  more  openings  or  micropyles, 
through  which  the  spermatozoa  pass,  and  thus 
obtain  access  to  the  ovum.  The  micropyle  is 
usually  a  funnel-shaped  opening,  exhibiting  a 
great  variety  of  markings  in  different  species. 
(Allen  Thompson's  article  '  Ovum '  in  Todd's 
Cydopadia  of  Anatomy  and  Physiology,  Sup- 
plement, p.  111.) 
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Microscope  (Gr.  tuttpis,  and  vKowiv,  I 
view).  An  optical  instruinent  vliich  enables 
us  to  see  and  examine  objects  which  are  too 
minnte  to  be  seen  by  the  naked  eye.  Micro- 
scopes arc  single  or  compound,  according  to 
the  nature  of  their  construction;  a  single 
microscope  being  one  through  which,  whether 
it  consists  of  a  single  lens  or  a  combination  of 
lenses,  the  object  is  viewed  directly ;  while  a 
compound  microscope  is  one  in  wmdi  two  or 
more  lenses  are  so  arranged  that  an  enlarged 
image  of  the  object  formed  by  one  of  them  is 
magnified  by  the  second,  or  by  the  others,  if 
there  are  more  than  two,  and  seen  as  if  it  were 
the  object  itself. 

Single  or  Simple  Microscope. — This  instru- 
ment is,  for  the  most  part,  simply  a  lens  or 
sphere  of  any  transparent  substance,  which 
re&acts  the  rays  of  light  issuing  from  a  small 
body  placed  in  its  focus,  and  gives  them  such 
a  degree  of  convergency  as  is  necessary  for 
distinct  vision.  In  order  that  the  rays  of  light 
issuing  from  the  several  points  of  a  very  small 
body  may  produce  a  sensible  impression  on  the 
retina  of  the  eye,  it  is  necessary  that  the  object 
be  brought  very  near  the  eye ;  but  when  this 
is  done,  the  rays  coming  from  its  different 
points  are  so  divergent  as  to  produce  only  a 
confused  image.  Now,  if  a  convex  lens  be  inter- 
posed between  the  object  and  the  eye,  and  so 
placed  that  its  distance  from  the  object  may  be 
a  little  less  than  its  focal  distance,  the  diverging 
rays  issuing  from  the  object  are  refracted  by 
the  lens,  and  enter  the  eye  placed  behind  it, 
either  parallel,  or  so  nearly  parallel  as  to  afford 
distinct  vision.  The  object  is  then  seen  in  the 
direction  of  the  refracted  rays,  and  at  the 
distance  at  which  it  could  be  distinctly  seen  by 
the  naked  eye ;  and  consequently  magnified  in 
the  ratio  of  the  distance  c^  distinct  vision  to 
the  focal  distance  of  the  lens.  This  ratio  is 
called  the  ma^ifi/ing  power  of  the  lens ;  hence, 
for  single  microscopes,  the  magnifying  power 
is  equ^  to  the  distance  at  which  a  small  object 
can  be  seen  distinctly  by  the  naked  eye,  divided 
bv  the  focal  distance  of  the  lens ;  and,  as  the 
distance  of  distinct  vision  is  constant  (at  least 
for  the  same  individual),  the  magnifyingpower 
is  inversely  as  the  focal  distance.  If  we 
suppose  the  distance  which  limits  distinct 
vision,  in  resjpect  of  minute  objects,  to  be  five 
inches  (which  is  about  the  average  for  good 
eyes),  and  the  focal  distance  of  the  lens  to  be 
one  inch,  the  object  will  be  magnified  five  times 
in  linear  dimensions,  and  twenty -five  times  in 
superficial.  If  the  focal  distance  is  one-tenth 
of  an  inch,  the  magnifying  power  will  be  fifty 
in  linear  ext«>nt,  and  2,600  in  superficial 

A  single  microscope  may  be  obtained  very 
easily  by  piercins^  a  small  circular  hole  in  a 
slip  of  metal,  and  introducing  into  it  a  drop  of 
water,  which  will  assume  a  spherical  form  on 
each  side  of  the  metal.  Or  a  small  piece  of 
glass  may  be  placed  upon  a  small  circle  of  fine 
platinum  iMre,  from  wnidi  a  piece  prqjects  as  a 
sort  of  handle,  and  melted  in  the  flameof  a  spirit 
Ittnp,  when  a  minute  bead  will  be  obtained; 
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some  of  these  are  so  uniform  as  to  make  ex- 
cellent simple  lenses.  The  substance  commonly 
used  for  microscopic  lenses  is  plate  glass ;  but 
the^  are  sometimes  formed  of  rock  czystal, 
which  is  better.  Flint  glass,  by  reason  of  its 
great  dispersive  power,  is  unfitted  for  the 
purpose.  The  precious  stones,  as  the  garnet, 
ruby,  sapphire,  and  diamon4,  have  been  pro- 
posed ;  but  the  numerous  and  skilful  attempts 
of  Mr.  Varley  and  Mr.  Pritchard  have  proved 
that  the  advantages  arising  from  the  greater 
refractive  power  of  those  substances  are  more 
than  counterbalanced  by  their  colour,  reflective 
power,  double  refraction,  and  heterogeneous 
structure.  The  crystalline  lenses  of  minnows 
and  other  small  fishes  give  a  very  perfect 
image  of  minute  objects. 

When  the  object  to  be  examined  is  of  such 
magnitude  as  to  subtend  an  angle  of  some 
degrees,  the  requisite  distinctness  cannot  be 
given  to  its  whole  surface  by  an  ordinary  lens, 
in  consequence  of  the  confusion  occasioned  by 
the  lateral  rays ;  unless,  indeed,  the  rays  are 
only  permitted  to  enter  the  lens  through  a  very 
small  aperture,  whereby  the  quantity  of  light 
is  greaUy  diminished.  In  order  to  remedy 
this  inconvenience.  Dr.  Wollaston  contrived  a 
form  of  lens,  to  which  he  gave  the  name  of 
periscopic  lens.  Its  construction  is  as  follows: 
two  plano-convex  lenses  or  hemispheres  are 
ground  to  the  same  radius,  and  between  their 
plane  surfaces  a  thin  plate  of  metal,  with  a 
circular  aperture,  is  introduced.  The  aperture 
which  appeared  to  give  the  most  distinct  image 
was  about  one-fifth  of  the  focal  length  m 
diameter;  and,  when  the  aperture  was  well 
centred,  the  visible  field  was  as  much  as  20^ 
in  diameter.  A  lens  of  this  kind  possesses  the 
double  advantage  of  having  a  very  short  focal 
distance,  and  very  little  spherical  aberration. 
Dr.  WoUaston's  contrivance  may,  however,  be 
improved  upon  in  various  ways ;  for  example, 
by  filling  up  the  central  aperture  with  a  cement 
of  the  same  refractive  power  as  the  lenses, 
whereby  the  loss  of  light  from  the  double 
number  of  surfaces  is  avoided ;  or  by  grinding 
away  the  equatorial  parts  of  a  sphere  of  ^l&Mf 
so  a§  to  leave  a  deep  groove  all  round  it,  in 
the  plane  of  a  great  circle  perpendicular  to  the 
axis  of  vision,  and  filling  the  groove  with  opaque 
matter.  This  last  construction  is  called  ue 
Coddington  lens  (from  the  name  of  its  pro- 
poser) ;  and  when  executed  in  garnet,  and  used 
in  homogeneous  light,  it  is  considered  by  Sir 
David  Brewster  to  be  the  most  perfect  of  all 
lenses,  either  for  single  microscopes,  or  the 
object-lenses  of  compound  ones. 

In  using  a  single  lens  as  a  magnifier,  it  is 
always  necessary  that  the  light  be  made  to 
pass  through  a  very  small  aperture,  in  order 
that  the  object  may  be  seen  distinctly  and 
without  distortion.  This  necessity  arises  both 
from  the  spherical  aberration  and  the  chromatio 
dispersion  of  the  light  falling  on  the  surface  of 
the  lens  under  an  angle  of  considerable  obli- 
quitv ;  and  the  consequence  is  that  the  quantitf 
of  light  admitted  to  the  eye  is  so  onioii  diniH 
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nuhed  that  the  object  cannot  be  clearly  seen. 
To  remedy  this  inconyenience,  Dr.  Wollanton 
poropofled  a  combmation  of  two  lenses,  called,  in 
oonaequence,  a  microaeopie  doublet,  the  optical 
part  of  which  may  be  described  as  follows : 
Fig.  1.  M  and  N  (fig.  1)  are  two 
plano-oonyex  lenses,  whose 
focal  lengths  are  in  the  ratio 
of  8  to  1,  or  nearly  so,  and 
placed  one  over  the  other,  so 
that  their  plane  sides  are 
towards  the  object  The 
adjustment  of  the  distance 
between  the  lenses  is  best 
aooomplished  by  trial ;  and  they  must,  accord- 
ingly, be  mounted  so  that  the  distance  can  be 
Taried  at  pleasure.  AB  is  a  diaphra^  or 
■top  for  limiting  the  aperture.  Though  it  does 
not  appear  that  the  stop  was  contemplated  by 
Dr.  WoUaston,  who  makes  no  mention  of  it»  the 
performance  of  the  microscope  depends  much 
on  its  nice  ac^ustment.  It  is  obnous  that  as 
each  of  the  pencils  of  light  from  the  extremities 
of  the  object  is  rendered  eccentric  by  the  stop, 
and  made  to  pass  through  the  two  lenses  on 
opposite  sides  of  the  common  axis,  they  are 
aifocted  by  opposite  errors,  which,  in  some 
degree,  senre  to  counteract  each  other.  This 
doublet,  when  correctly  made,  is  infinitely 
tm^enov  to  any  single  lens,  and  will  transmit 
a  pencil  of  from  86*^  to  60°  without  any  very 
sensible  errors.  The  original  description,  by 
Dr.  Wollaston,  is  given  in  the  Phil,  7ran«.  for 
1829. 

The  above  construction  has  been  improved 
upon  by  substituting  two  plano-convex  lenses 
for  N  in  the  doublet^  the  plane  side  of  the  one 
being  in  contact  with  the  convex  side  of  the 
odier,  and  the  stop  being  retained  between 
them  and  the  third.  This  combination  is  called 
a  triplet ;  and  its  advantage  is,  that  the  errors 
of  the  doublet  are  still  further  reduced  by  the 
greater  approximation  to  the  object,  in  con- 
sequence of  which  the  refractions  take  place 
nearer  the  axis. 

Another  form  of  doublet^  proposed  by  Sir 
John  Herschel,  is  represented  in  the  annexed 
figure  (2).  It  consists  of  a 
double  convex  lens,  whose  radii 
of  curvature  are  as  1  to  6 ;  and 
of  a  plano-concave,  whoso  focal 
lengUi  is  to  that  of  the  other 
as  13  to  5,  placed  in  contact 
with  the  flatter  surface  of  the 
former,  and  having  its  concavity  turned  towards 
the  object.  Many  other  combinations  have 
been  proposed,  but  those  which  have  now  been 
described  appear  to  be  the  most  useful* 

When  the  magnifying  power  of  the  lens  is 
considerable,  and  consequently  its  focal  dis- 
tance very  small,  it  requires  to^  be  placed  at 
the  proper  distance  from  the  olject  with  great 
precision;  and,  as  it  cannot  be  held  in  the 
hand  with  sufficient  steadiness  for  any  length 
of  time,  it  requires  to  be  mounted  in  a  frame 
hvriing  a  rack  and  screw,  by  means  of  which 
its  distance  from  the  ol^ect  can  be  ac^justed 
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with  accuracy.  Mirrors  for  collecting  the 
light  and  tluowing  it  upon  the  object  are 
also  necessary  for  many  purposes. 

Compound  Microscope.—the  simplest  kind 
of  compound  microscope  is  formed  by  the  com- 
bination of  two  converging  lenses,  whose  axes 


Fig.  s. 


are  placed  in  the 
same  straight 
line.  The  ar- 
rangement of  the 
lenses,  and  the 
path  of  the  rays, 
will  be  readily 
understood  from  ' 

the  annexed  diagram  (fig.  3).  M  N  is  the  object- 
glass,  which  has  a  very  short  focal  distance, 
and  PQ  the  eye-glass.  A  small  object  ab 
being  placed  Ix^re  the  object-glass,  a  little 
farther  from  it  than  the  focus  of  parallel  rays, 
a  reversed  and  enlarged  image  afV  will  be 
formed  at  some  distance  behind  MN.  The 
lens  P  Q  is  placed  at  such  a  distance  from  M  N 
that  its  principal  focus  is  in  the  line  at  a^V ; 
consequently  the  rays  of  light  from  every  point 
of  the  image  a^b^  emerge  nearly  parallel  from 
PQ,  and  to  the  eye  at  E  the  image  afV\M 
maffnified,  as  if  it  were  a  real  object,  into  af'hf*, 
and  appears  at  a  distance  equal  to  the  limits  of 
distinct  vision,  which,  as  stated  above,  is  about 
five  inches. 

The  magnifying  power  of  this  microscope,  or 
the  ratio  of  of'  hr  to  a  b,  is  found  as  follows : 
In  the  first  place,  if  we  assume  d  to  denote  the 
distance  of  the  first  image  of  V  from  M  N,  and 
/  the  distance  of  a  6  from  M  N,  or  the  focal 
distance  of  MN,  we  have  this  proportion, 
ofl/  :  ablld  \f.  In  the  second  place,  if  I  denote 
the  limit  of  distinct  vision,  or  distance  of  the 
second  image  cf'b^'  from  PQ,  and/*  the  focal 
distance  of  P  Q  (or  distance  of  a'  ^  from  P  Q,\ 
we  shaU  also  have  nThr  :  ifbf\:l  if.  These 
two  proportions,  being  multiplied  together,  give 


which,  therefore,  is  the  magnifying  power  of 
the  microscope.  It  thus  appears  that  the 
magnifying  power  is  inversely  as  the  product 
of  the  focal  distances  of  the  two  lenses,  and 
directly  as  the  distance  between  them.  The 
magnifying  power  will  therefore  be  increased 
bv  mcreasing  the  distance  between  the  object- 
glass  and  eye-glass ;  but  a  limit  is  soon  placed 
to  this  increase  by  the  indistinctness  of  the 
image,  and,  in  practice,  it  is  not  advisable  to 
make  the  distance  ofafl/  from  M  N  more  than 
from  five  to  ten  inches.  Some  of  the  best 
modem  object-fflasses,  however,  bear  a  tube 
of  very  great  length  without  much  loss  of 
definition.  The  object-glass  may  be  separated 
from  the  eye-piece  by  twenty  inches  or  more. 
Suppose  the  focal  distance  of  M  N  to  be  1th  of 
an  inch,  and  the  distance  of  a'  //  from  M  N  to 
be  five  inches,  then  a'  ^  will  be  twity  times 
neater  than  ab;  and  if  the  focal  Vstance  of 
P  Q  be  half  an  inch,  and  the  distance  oiafV 
from  PQ  be  five  inches,  then  (^' b"  will  ba 
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ten  times  greater  than  a*  hf^  and,  consequently, 
200  times  greater  than  a  6 ;  or  the  magnifying 
power  is  200. 

The  great  defects  of  the  microscope,  when 
constmcted  in  the  manner  now  described,  con- 
sist in  the  smallness  of  the  field  of  yiew,  and 
want  of  achromatism  in  the  object-glass,  in 
conse^nence  of  which  the  images  a!  h'  and  a''  W 
are  frmged  with  the  prismatic  colours.  For 
the  sake  of  enlarging  the  field  of  yiew,  a  third 
lens,  larger  than  either  of  the  others,  and 
called  the  field-glass,  is  usually  interposed 
between  the  image  a!  V  and  the  object-glass. 

Of  late  years  the  compound  microscope  has 
been  Tery  much  improved,  and  is  now  a  most 
valuable  form  of  instrument.  It  consists  essen- 
tially of  a  tube  about  ten  inches  in  length,  at 
the  upper  end  of  which  is  placed  the  eye-piecef 

while  to  the  lower  the 
object-glass  is  fitted.  The 
negative  eye-piece  in- 
vented by  Huygens  for 
telescopes  is  the  only 
one  in  use  for  the  micro- 
scope, and  is  composed 
of  two  plano-convex 
lenses  arranged  as  in 
Negative  or  Haygenian  the  figure.     By  this  eye- 

crofloope.  duced  by  the  object-glass, 

brought  to  a  focus  in  the  tube  of  the  micro- 
scope, is  remagnified  and  corrected  before  it 
reaches  the  eye  of  the  observer. 

I%e  object-glass  is  the  most  important  portion 
of  the  compound  microscope ;  and  as  its  errors 
are  multipued  by  the  magnifying  power  of  the 
eye-pieoe,  it  is  most  important  it  should  be 
made  as  perfect  as  possible.  The  principles 
adopted  in  making  object-glasses  were  dis- 
corei«d  by  Mr.  Lister,  and  nilly  described  by 
him  in  the  Philosophical  Traruactiims  for  1829. 
By  the  new  process  he  was  enabled  to  obtain  a 
large  and  perfectly  fiat  field,  by  which  more 
light  was  admitted  without  sacrificing  distinct- 
ness of  definition. 

The  magnifying  power  of  the  object-glasses 
may  be  made  to  vary  by  altering  that  of  the 
eye-piece,  or  by  increasing  or  diminishing  the 
distance  between  the  eye-piece  and  object-glass. 
Object-glasses  are  spoken  of  according  to  their 
Fig.  0.  ^^^^  leneth,  as  the  inch,  gtMr- 
icTy  eighth,  tweffth,  &c ;  but  the 
glasses  of  the  same  reputed  focus 
of  different  makers  vary  much  in 
magnifying  power.  The  inch  with 
the  low  eye-piece  should  magnify 
about  forty  diameters,  the  quarter 
about  200,  and  so  on.  The  best 
achromatic  object-glasses  consist 
of  three  lenses,  each  of  which 
Arrangement  »»  composed  of  a  bi-convex  and 
of  Lenses  In  a  plano-concave  lens,  made  of 
Achromatic  glass  of  different  degrees  of  re- 
O^ect-glaM.  f^tinff  power.  The  arrange- 
ment is  represented  in  the  figure.  Mr.  Wen- 
ham  makes  the  third  or  lowest  glass  single, 
and  finds  that  upon  this  plan  excellent  demii- 
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tion  is  obtained  in  glasses  of  very  high  magni* 
^inff  power  (^),  wUle  the  operation  of  making 
the  lens  is  mudi  simplified. 

During  the  last  few  years  lenses  of  very 
high  power  have  been  produced.  In  1840 
Messrs.  Powell  and  Inland  succeeded  in 
making  a  ^th,  magnifying  about  1,000  dia- 
meters; in  1860,  a^th,  magnifying  more  than 
1,600  diameters ;  and  in  October  1864,  a  ^^^th, 
magnifying  between  2,000  and  3,000  diameters. 
Mr.  Wenham,  however,  oompleted  a  J^th,  which 
defined  excellently,  as  early  as  June  1866. 
These  very  high  powers  are  all  excellent  work- 
ing glasses,  and  by  their  use  important  facts 
have  been  disoovei^d.  The  difficultv  of  mani" 
pulation,  preparing  specimens,  and  covering 
them  with  tlun  glass,  &C.,  is  of  course  much 
increased,  and  no  one  should  attempt  to  employ 
these  very  high  powers  until  he  is  quite  familiar 
with  the  use  of  lower  ones. 

Farm  of  the  Compound  Microscope. — Tha 
forms  of  the  compound  microscope  now  in  uss 
are  very  numerous.  Almost  every  maker  modi- 
fies the  general  shape  of  the  instrument  and  the 
arrangement  of  the  adjusting  apparatus  in  some 
particular.  It  is,  therefore,  impossible  to  describe 
the  instruments  even  of  the  principal  London 
makers,  but  it  may  be  practi(»dly  useful  if  the 
most  important  requisites  of  a  good  instrument 
are  briefly  enumerated.  With  reference  to  the 
optical  part,  the  inch  object-^lass  should  mag- 
nify not  less  than  thirty  diameters,  and  the 
quarter  not  less  than  200,  when  the  lowest  or 
shallow  eye-piece  is  applied.  The  field  should 
be  well  l^hted,  and  the  lines  of  delicate  objects 
submitted  to  examination  should  be  sharp  and 
well  defined;  without  coloured  fringes  when 
placed  in  the  centre  or  at  the  circmnferenoe 
of  the  field.  The  mirror  should  be  large 
(at  least  two  inches  in  diameter),  one  side 
plane,  the  other  concave;  and  it  should  be 
adapted  to  the  body  of  the  microscope  in 
such  a  manner,  that  the  distance  from  th» 
object  may  be  increased  or  diminished,  while 
it  is  also  necessaiy  that  it  should  possesa 
lateral  movement,  in  order  that  very  oblique 
rays  of  light  may  be  mad^  to  impinge  upon 
the  obiect. 

Witn  regard  to  the  mechanical  portion  of 
the  microscope,  the  adjustments  should  work 
smoothly,  and  an  object  placed  in  the  field  for 
examination  should  not  appear  to  move  or 
vibrate  when  the  screws  are  turned.  The  body 
should  be  provided  with  a  joint,  so  that  it  may 
be  indined  or  placed  quite  horisontally.  The 
stage  should  be  at  least  tkree  ineAe$  in  length 
by  two  and  a  haff  in  width,  and  there  should 
be  a  distance  of  at  least  an  inch  and  a  half 
£rom  the  centre  of  the  opening  in  the  stage, 
over  which  the  slide  is  puused,  to  the  uprignt 
body.  The  motion  of  the  slide  upon  the  stage,, 
and  all  other  movements  and  a^justmenta, 
should  be  smooth  and  even,  without  any  ten- 
denqr  to  a  jerkins;  or  irregular  action.  (Beale'a 
How  to  work  with  the  Microscope,  8rd  edition.) 
For  cheap  microscopes,  perhaps  the  best  mode 
of  a^'nstment  is  that  introduced  by  Mr.  Ladd» 
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who  emploTB  a  chain  moTement  instead  of  the 
rack  and  pinion  usually  adopted. 

The  only  other  form  of  compound  microscope 
which  caUs  for  notice  here,  is  the  hand  or 
pocket  microscope,  which  consists  merely  of 
the  tube  of  the  instrument  with  the  eye-piece 
and  object-glass.  To  the  lower  extremity  of 
the  telescope  tube  is  attached  a  Tery  simple 
fonn  of  stage,  permitting  the  specimen  to  be 
examined  in  every  part  The  necessary  focus- 
sing  is  performea  lys  ■ciewii.g  moyement  of 
the  tubes  which  slide  one  within  the  oiher.  The 
instrument  is  used  like  a  telescope,  and  is  most 
useful  for  field  work.  This  microscope  can  be 
packed  in  a  small  case  with  all  the  necessary 
pipettes,  glass  slides,  thin  glasa,  &c  required 
ibr  instituting  microsoopical  examinations.  It 
oan  be  made  very  cheaply,  and  is  particularly 
adapted  for  general  use  in  schools. 

Necessary  Apparatus. — Eyery  microscope 
should  be  furnished  with  certain  pieces  of  appa- 
ratus ;  in  the  larger  microscopes  many  elabo- 
rate instruments  are  usually  added,  which,  not 
b^ng  absolutely  necessaiy  for  all  work,  are  not 
enumerated  here.  The  essential  things  are 
as  follows:  A  neutral  tint  glass  reflector  for 
drawing  and  measurina  objects ;  a  diaphragm, 
to  the  under  part  of  which  is  fitted  a  tube  to 
receive  an  achromatic  condenser  or  polarising 
apparatus;  a  btUPs-et/e  condenser;  one  shallow 
eyS'piece  and  two  object-glasses,  a  low  one 
maqnifying  from  twenty  to  forty  diameters, 
and  a  quarUr  of  an,  inch  which  magnifies  at 
least  180  diameters ;  a  stage  micrometer^  a 
Maltwoods  finder,  and  an  anijnalcule  cage 
should  also  be  supplied. 

These  instruments  should  be  conveniently 
packed  in  the  case  with  the  microscope.    The 

Solarising  apparatus  and  the  achromatic  con- 
enser  are  not  absolutely  necessary  for  a 
beginner,  and  can  be  purchased  afterwards. 
The  cost  of  a  students  microscope  without 
these  last  instruments,  but  including  the  other 
apparatus  mentioned,  in  a  well-made  case, 
anould  not  be  more  than  six  pounds ;  and  if 
the  microscope  be  mounted  upon  a  cast-iron 
fbot,  instead  of  a  brass  one,  it  may  be  obtained 
for  about  a  pound  less,  without  its  practical 
utility  being  in  any  way  impaired. 

Of  examining  and  preparing  Microscopical 
Specimens. — This  is  one  of  the  most  important 
matters  connected  with  microscopical  enquiry, 
for  the  appearances  of  an  object  vary  greatly  ac- 
cording to  the  manner  in  which  it  is  illuminated 
and  the  refractive  power  of  the  medium  in 
which  it  is  immersed. 

If  peculiarities  in  the  surface  of  an  object 
only  are  to  be  examined,  the  light  may  be 
thrown  down  upon  it  by  the  aid  of  an  ordinary 
condensing  lens,  or  perhaps  the  ordinary  dif- 
fused daylight  or  lamplight  may  be  sufficient. 
An  object  looked  at  in  uiis  way  is  said  to  be 
e:(amined  hj  reflected  light.  Objects  examined 
by  reflected  light  may  be  opaque  or  trans- 
ient ;  but  if  we  desire  to  ascertain  the  in- 
ternal arrangement  of  a  texture,  the  object  is  so 
arranged  th^  light  may  pass  through  it    The 
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direct  rays  of  a  lamp  or  ordinary  daylight  may 
be  employed,  or  if  a  stronger  li^t  be  required, 
it  may  be  obtained  by  brmging  the  rays  to  a 
focus  upon  the  object  by  the  aid  of  a  concave 
mirror,  or  by  a  lens  or  system  of  lenses,  as  in 
the  various  forms  of  condensers  fitted  on  to 
the  microscope  beneath  the  stage. 

With  regfu^  to  the  media  in  which  micro- 
scopic objects  may  be  examined.  The  object 
may  be  momnted  ory,  being  surrounded  by  air 
alone,  or  it  may  be  immersed  in  water,  serum, 
the  ^sh  vitreous  humour  from  the  eye  of  an 
ox  or  sheep,  or  in  media  which  refiract  the 
light  more  highly,  such  as  ayrvLp  or  glycerine, 
ou,  turpentine,  or  Canada  balsam.  Glycerine 
and  syrup  have  the  advantage  over  the  latter 
fluids,  because,  being  miscilue  with  water  in 
all  proportions,  moist  specimens  may  be  im- 
mersed at  once,  and  after  time  has  been  allowed 
for  them  to  become  fully  saturated,  they  are 
ready  for  examination.  All  fruits  and  vege- 
tables preserved  in  syrup  will  furnish  the 
student  with  beautiful  microscopic  specimens. 
Objects  to  be  mounted  in  turpentine,  oil,  or  bal- 
sam must  be  dried  first,  or  if  moist  subjected  to 
a  long  and  somewhat  difficult  process,  by  which 
the  water  is  first  expelled,  and  its  place  at  l^t 
taken  by  the  highly  refracting^  fluid.  Hard  dry 
objects,  such  as  hair,  horn,  nails,  shells,  bone, 
the  hard  coriaceous  coverings  of  insects,  and 
the  dry  parts  of  vegetables,  may  be  mounted  in 
these  highly  refracting  fluids.  Dr.  Beale  has 
recently  introduced  a  new  and  uniform  me- 
thod of  preparation  adapted  to  objects  of 
every  kind.  The  preservative  medium  which 
he  usually  employs  is  the  strongest  glycerine 
made  by  Price  and  Company.  {How  to  work 
with  the  Microscope.) 

Reflecting  Microscope. — The  principle  of  the 
reflecting  microscope 
is  very  simple,  and 
easily  conceived.  Sup- 
pose M  N  (fig.  6)  to 
be  a  concave  specu- 
lum, and  a  small  ob-  ^ 
ject  to  be  placed  before  it  at/.  A  refiected 
image  of  the  object  will  be  formed  at  F,  where 
the  rays  issuing  from  each  point  of  the  object 
intersect  each  other,  and  magnified  in  the  pro- 
portion of  FM  to/M.  K  the  image  at  F  is 
viewed  with  the  naked  eye,  the  instrument  is  a 
single  refiecting  microscope ;  but  if  the  image 
is  viewed  through  a  refracting  lens  P  Q  (or  a 
combination  of  lenses  forming  an  eye-piece),  by 
which  the  rays  are  made  to  conveive  towards 
the  eye  at  £,  it  becomes  a  compound  refiecting 
microscope. 

The  r^ecting  microscope  was  first  proposed 
by  Sir  Isaac  Newton  in  the  form  now  described ; 
but,  on  account  of  the  impracticability  of  illumi- 
nating the  object,  it  was  long  disused.  It  haa, 
however,  been  recently  revived,  under  a  modi- 
fied form,  by  Professor  Amici  of  Modena,  who 
places  the  object  outside  the  tube  of  the  micro- 
scope, below  the  line  N  F ;  and,  in  order  that 
an  image  may  be  formed  in  the  speculum,  the 
rays  issuing  from  the  object  fall  upon  a  small 
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plane  mirior  placed  mt /,  inclined  to  the  axis  of 
tlie  apeculnm  in  an  angle  of  45^,  whereby  thej 
are  tkroim  upon  the  specnlnm  in  the  same 
manner  as  if  tne  object  itself  were  placed  at/. 
3j  this  means  the  object  can  be  lUnminated 
vith  perfect  facility.  The  concaye  specolnm 
M  N  is  ground  into  an  ellipsoidal  surface ;  the 
diagonal  mirror  is  placed  at  the  nearest  focus 
/,  and  the  image  is  consequently  formed  at  the 
other  focus  F.  The  image  at  F  is  viewed  with 
a  single  or  double  eye-piece,  as  in  other  micro- 
scopes. 

Solar  and  Oxyhydrogen  Microacopes. — The 
solar  microscope  is  composed  essentially  of  a 
miTfor  and  two  converging  lenses.  The  plane 
metallic  mirror,  CD  (&.  7),  reflects  the  sim's 
rays  upon  the  lens  MN,  by  which  they  are 
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concentrated  upon  the  object  a  b  placed  in  its 
foens.  The  object,  being  thus  strongly  illumi- 
nated, is  placed  before  a  second  lens  P  Q  (a 
little  before  the  principal  focus),  by  which  the 
rays  are  rendered  still  more  conrera^ent,  and 
produce  a  magnified  image  of  the  object  upon 
a  screen  suitably  placed  at  a  distance  of  some 
feet  behind  the  lens.  The  object  is  here  sup- 
posed to  be  transparent ;  if  opaque,  the  light 
must  be  thrown  upon  it  in  such  a  manner  as 
to  be  reflected  by  it  to  P  Q.  The  mirror  and 
lens  M  N  are  placed  in  the  hole  of  a  window 
shutter  in  a  darkened  room ;  and  the  mirror 
must  be  movable,  in  order  that  the  sun's  rays 
may  slways  fall  upon  it  under  a  proper  anffle 
to  be  reflected  to  the  lenses.  But  the  soUr 
microscope  is  now  almost  entirely  superseded 
by  the  oxyhydrootn  mierosoope ;  so  called  be- 
cause the  iilmninalaoH|  instead  of  being  pto- 
dueed  by  the  sun's  rays,  is  produced  by 
ignitine  a  small  piece  of  lime  in  a  stream 
of  oxynydrogen  gas.  In  this  case  the  piano 
mirror  C  D  becomes  unnecessary ;  and  instead 
of  the  lens  M  N  a  concave  speculum  is  em- 
ployed, in  front  of  which  the  ball  of  lime  is 
placed,  and  an  intense  light  thus  thrown  upon 
the  object  a  b,  the  rays  from  which  are  brought 
to  foci  upon  the  screen  by  the  lens  P  Q.  For 
full  detaib  respecting  the  management  of  this 
apparatus,  which  forms  a  very  popular  exhi- 
bition, the  reader  is  referred  to  Uoring  and 
Pritchard's  Micrographia,  Very  perfect  oxyhy- 
droffen  lanterns  with  achromatic  lenses  are  now 
made,  which  are  exceedingly  valuable  for  class 
teaching.  Photo^phs  may  be  taken  of  the 
most  delicate  objects,  aiid  the  negatives  thus 
obtained  remagnified  in  this  instrument  with 
the  best  results.  In  this  way  the  structure  of 
the  most  beautiful  and  minute  objects  may  be 
rendered  evident  to  a  large  number  of  people. 
Tib.  How,  of  Foster  Lane,  and  Mr.  Hignley,  of 
€bsen  Street,  Leicester  Square,  hate  onAight 
thia  plan  of  illustration  to  grelit  poftotioii. 
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For  descriptions  of  the  various  kinds  of 
microscopes,  see  Brewster's  Treatm  en  New 
Philotopkicai  Instruments;  Encychpisdia  Brp> 
tannica,  art.  *  Microscope ;'  Todd's  Oyehpmdia, 
art.  'Microscope;'  Miorographic  JDietionary; 
Quekett  On  Me  Mieroseope;  Carpenter,  las 
Microscope  and  its  Revdaticns ;  Beale,  How  to 
work  with  the  Microscope,  and  The  Microscope 
in  Medicine, 

Middle  Ayes.  A  term  usually  employed 
to  denote,  somewhat  vaguely,  a  space  of  several 
centuries  in  European  annals,  intervening  be- 
tween what  are  called  the  ancient  and  modem 
periods  of  history.  The  centuries  between 
the  ninth  or  tenth  and  the  end  of  the  fif- 
teenth after  Christ  are  generally  comptrehended 
under  this  loose  denomination.  In  his  work 
on  the  Middle  Ages,  Hallam  has  assumed  at 
his  period  of  commencement  the  conquest  of 
Gaul  by  the  Franks,  about  a.d.  500;  and, 
for  his  conclusion,  tiie  invasion  of  Italy  by 
Charles  VIII.,  about  1500.  VTith  reference  to 
t^e  affidrs  of  the  Greeks  and  their  Oriental 
neighbours,  he  places,  as  the  most  convenient 
limit  between  ancient  and  modem  history,  the 
era  of  Mohammed. 

Middle  Xooene.  The  subdivisions  of  the 
middle  Eocene  in  the  Enslish  series  are  al- 
together different  from  those  met  with  in 
France,  where  the  deposits  are  richest  in  fossils 
and  most  characteristic.  The  following  sub- 
division will  enable  the  reader  to  understand 
this.  The  details  will  be  found  imder  various 
headings. 

London  and  H€anpMrt  Paris  Basin 

Bonn* 

Sablw 

Moyens      /  Freshwater 
maxlB 
Calcaire 

groesier  and  J  Upper  flags 
glaaconie 
giiMsidrs 


Barton  days 
Braoklesham  nods 


Lower  Bagsbot  Mods 


Freestone 
V  Greenish  sands 


Lits  coqnilliers  and  glanoonie 
mojenoa. 

It  is  chiefly  if  not  entirely  the  middle 
and  lower  part  of  the  great  Eocene  series 
that  contains  the  Nummvutic  Foricationb, 
spread  over  a  large  part  of  the  western  world ; 
and  perhaps  the  most  distinct  and  important 
of  any  beds  of  the  Tkbtiabt  Pbbiod.  The  Clai- 
borne beds  of  the  state  of  Alabama  in  North 
America  are  also  the  equivalents  of  our  Brac);- 
lesham  beds,  and  contain  many  interesting 
fosnls.  Pdrt  of  the  basin  of  the  luanube,  with 
the  lignite  of  Hungary  and  beds  of  tme  coal, 
occupy  a  similar  position,  although  the  Vienna 
basin  is,  in  fact,  of  the  midcQe  tertiary  or 
miocene  period.  Much  of  the  brown  coal  of 
other  parts  of  Germany  belongs  to  this  or 
the  immediately  overlying  division  of' the  ter- 
tiaries.     [Eocsns.] 

BUddle  &atltade  0«iliar.  In  Naviga- 
tion, a  method  of  converting  the  departure 
(or  distance  on  the  parallel)  into  diffbrence  of 
longitude,  and  the  mfierence  of  long^tade  infto 
depaxtnre^  when  the  ship's  eonne  is  d>fiqiis  to 


MIDDLE  RAIL 

the  meridian.  It  ia  founded  on  this  principle, 
which,  however,  is  only  approximately  true  in 
any  case,  and  not  even  approximately  in  hi^h 
latitudes,  when  there  is  also  considerable  dif- 
ference between  the  latitudes  left  and  arrived 
at ;  namely,  that  the  departure  ma^  be  accounted 
an  arc  of  a  parallel  of  latitude  midway  between 
the  two  extreme  latitudes.    Hence  this  rule  :^- 


cos  mid.  lat 


departure 
di£  long. 


(Jeans'  Navigation,  part  ii.) 

BKlddle  BalL  In  Architecture,  the  rail  of 
a  door  level  with  the  hand,  on  which  the  lock 
is  generally  fixed. 

BUddle  Term  of  a  Catoffoiioal  Sjrllo- 
fism.  In  Logic,  that  term  with  which  the 
two  extremes  of  the  conclusion  are  separately 
compared.    [Stllooism.] 

Mlddletonite.  A  fossil  resin  found  at  the 
Middleton  collieries  near  Leeds. 

Mldalilpiiuui*  In  the  Navy,  the  step  next 
above  naval  cadet.  At  nineteen  years  of  age, 
if  he  have  served  five  years,  the  midshipman 
passes  an  examination  in  seamanship,  and 
another  in  navigation,  when  he  becomes  eli- 

fible  for  a  lieutenant's  commission,  although 
e  usually  has  to  serve  for  some  time  as  sub- 
lieutenant before  obtaining  it. 

Mldsliips*  The  middle  of  the  ship,  with 
reference  to  length  or  breadth.  It  is  more 
commonly  written  amidskips, 

Mlemlte.  A  variety  of  Rhomb  Spar  of  a 
green  colour,  from  Miemo,  in  Tuscany. 

Mlestte*  A  brown  variety  of  Pyromor- 
phite,  from  Mies  in  Bohemia. 

aUffBoaette  (Fr.).  A  favourite  garden 
flower,  belonging  to  the  same  family  as  the 
Weld,  and  known  in  science  under  the  name  of 
Reseda  odorata. 

MUffratton  (Lat.  migratio).  This  word  is 
used  in  Zoology  to  signify  the  transit  of  a 
species  of  animals  from  one  locality  or  latitude 
to  another.  The  passage  is  usually  to  and  fro 
between  a  temperate  and  a  cold  climate,  or  a 
temperate  and  a  warm  climate ;  and  this  perio- 
fUcal  change  of  abode  is  most  general  m  the 
arctic  species  of  animals,  and  least  prevalent  in 
the  tropical  species.  The  most  remariuble, 
rapid,  and  extensive  migrations  are  performed 
by  birds,  owing  to  their  ability  to  maintain 
a  long  and  rapid  flight  through  a  medium  which 
offers  the  least  opposition  to  their  proeress. 
The  inequaUties  and  alternations  of  land  and 
I  water  upon  the  surfEice  of  the  earth,  and  the 
presence  of  enemies  and  other  dangers,  would 
appear  to  form  insurmountable  obstacles  to  any 
general  or  extensive  migration  of  quadrupeds ; 
yet  the  musk-ox,  the  rein-deer,  the  arctic  fox, 
&c.,  are  driven  southward  by  the  rigours  of  the 
polar  winter,  and  return  to  the  extreme  latitudes 
in  the  summer  season.  Less  regular,  but  not 
less  general  migrations,  take  pl^e  among  the 
qua£upeds  which  range  the  tropical  continents 
in  seasons  of  unusual  droughts  Vast  herds  of 
oxen,  goaded  by  thirsty  are  thus  impelled  over 
the  South  American  Pampas  in  quest  of  water. 

624 


MILDEW 

The  vallevs  of  the  warmer  parts  of  Africa  are 
occasionally  traversed  by  hosts  of  quadrupeds, 
migrating  under  the  same  stimulus.  Lions  and 
other  camivora  have  on  these  occasions  been 
seen  absolutelv  hemmed  in  by  antelopes,  gnus, 
and  other  herbivorous  species  which  constitute 
their  prev.  The  Scandinavian  Lbkhixo,  how- 
ever, is  tiie  species  of  quadruped  most  remaric- 
able  for  its  migration.  But  the  migratory  periods 
are  not  regular ;  nor  are  the  immense  bodies 
that  travel  in  a  given  direction  ever  known 
to  return.  In  this  respect  their  migration 
resembles  rather  that  of  the  locusts  among 
insects  than  the  true  and  regular  migration 
of  birds,  which  appears  to  be  influenced 
mainly  by  the  necessity  of  providing  suflldent 
food  for  their  young,  and  by  the  temporaiy 
continuance  of  such  food  in  the  climates  best 
suited  for  propagation. 

The  arctic  and  northern  seas,  which  teem 
with  life  during  the  long  unbroken  day  that 
constitutes  the  summer  season  of  such  lati- 
tudes, are  resorted  to  by  numerous  aquatic 
birds  during  the  breeding  season ;  and  these 
birds  regularly  migrate  southward  when  the 
severities  of  winter  set  in.  Li  temperate  lati- 
tudes, as  those  of  England,  certain  spring  and 
summer  months  are  peculiarly  favourable  to  the 
production  of  insects  in  their  different  stages ; 
and  our  island  is  accordingly  frequented  by 
many  insectivorous  birds,  which  leave  warmer 
latitudes  during  these  months  to  breed  and 
rear  their  young  with  us.  As  a  general  rule, 
it  may  be  stated  that  birds  migrate  south- 
ward in  the  northern  hemisphere  for  food 
principally;  but  that  they  migrate  northward 
both  to  feed  and  breed.  The  most  remaritable 
summer  immimnts  that  visit  England  from 
the  south,  and  breed  in  this  island,  are  the 
swifts,  swallows,  cuckoo,  nightingale,  and  many 
other  insectivorous  Passerine  birds  ;  and  it  is 
remarkable  that  the  males  of  the  song  birds 
always  precede  the  other  sex  in  their  vernal 
flight. 

•nkado.    [Ttcook.1 

BKildaw  ([in  G^r.  menlthau,  nut  on  corny 
This  term  is  generally  applied  to  a  parti- 
cular mouldv  appearance  on  the  leaves  of 
plants,  produced  by  innumerable  minute 
nmgi,  which,  if  not  chedced  in  their  growth, 
occasion  the  decay  and  death  of  the  parts 
I  on  which  they  ^w,  and  sometimes  of  the 
I  entire  plant.  It  is  common  on  wheat,  and  on 
the  hop ;  and  in  gardens  on  the  leaves  of  the 
peach,  the  nectanne,  and  other  firuit  trees. 
The  causes  favourable  to  the  production  of 
mildew  are  a  rich  soil  and  a  moist  atmosphere, 
without  a  free  circulation  of  air  or  sunshine ; 
or  sometimes  an  excessive  dryness,  which 
checks  the  action  of  the  natural  functions 
of  the  vegetable  organs.  In  agriculture,  this 
parasitical  disease  is  gener^fy^  considered 
irremediable;  but  in  gardening,  it  may  be 
checked  by  the  application  of  sulphur  in  the 
f onn  of  powder  to  the  leaves  covered  by  the 
'  fungi,  this  being  found  to  destroy  them  without 
greatly  ii\juring  the  leaf. 
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SKIle  (Lat.  mille  passnum,  a  thousand 
paces).  The  Homaii  pace  being  6  feet,  and 
m  Roman  foot  being  equal  to  11*62  modem 
English  inchea,  it  follows  that  the  ancient 
Boman  mile  was  equivalent  to  1,614  English 
yards,  or  veiy  nearly  ll*12ths  of  an  English 
statute  mile. 

The  English  statute  mile  was  defined  (inci- 
dentally, it  would  seem)  by  an  Act  passed  in 
the  35Ui  year  of  the  reign  of  Queen  Elizabeth, 
by  which  persons  were  forbidden  to  build 
within  three  miles  of  London ;  and  the  mile 
was  declared  to  be  8  furlongs  of  40  perches  of 
16|  feet  each.'  The  statute  mile  is,  therefore, 
1,760  yards,  or  6,280  feet.   piKA-suBSS.] 

The  mile  is  used  as  an  itinerary  measure  in 
almost  all  countries  of  Europe,  particularly 
those  which  were  formerly  under  the  sway  of 
the  Romans;  but  it  is  very  difficult  to  con- 
jecture  the  causes  which  have  given  rise  to 
great  diversity  of  its  values.  It  has  been 
supposed  that  in  some  countries  the  Roman 
mile  WAS  confounded  with  the  ancient  Celtic 
Inague. 

The  following  table,  given  on  the  authority 
of  Kelly's  Cambist,  shows  the  length  of  the 
modem  mile,  and  also  the  league,  of  various 
countries,  and  their  relation  to  the  English 
statute  mile : — 


Yaxds 

Stat,  miles 

Modem  Roman  mile 

.     1,628 

•925 

English  statute  mile 

.     1,760 

1000 

Tuscan  mile    . 

.     1,808 

1-027 

Ancient  Scottish  mile 

.     1,984 

1127 

Irish  mile 

.     2,240 

1-273 

French  posting  league 

.     4,263 

2-422 

Spanish  judicial  league 
Portugal  league 

.     4,635 

2-634 

.     6,760 

3-841 

German  short  mile  . 

.     6,859 

3-897 

Flanders  league 

.     6,864 

3-900 

Spanish  common  league 

.     7,416 

4-214 

Prussian  mile 

.     8,237 

4-680 

Danish  mile 

.     8,244 

4-684 

Dantzic  mile 

.     8,476 

4-816 

Hunganan  mile 

.     9,113 

6-178 

Swiss  mile 

.     9,163 

6-201 

German  long  mUe   . 

.  10,126 

6-763 

Hanoverian  mile     . 

.  11,659 

6-568 

Swedish  mile  . 

.  11,700 

6-648 

According  to  the  same  authority,  the  Arabian 
mile  is  2,148  yards,  the  Persian  parasang  6,086 
yards,  the  Russian  verst  1,167  yards,  and  the 
Turkish  berri  1,826  yaids.  The  English  geo- 
graphical mile  is  l-60th  of  a  degree  of  latitude, 
or  about  2,025  yards ;  the  geograj^hical  league 
of  England  and  France  is  3  such  miles,  or  6,076 
yards;  and  the  German  geographical  mile  is 
equal  to  4  English  geographioil  miles,  or  8,100 
yards.  See  a  disquisition  on  the  history  of 
the  English  mile  in  the  English  Cydopadia, 

mifbik  One  of  the  English  names  of 
the  Yarrow,  Achillea  MiUe/olium,  a  bitter  native 
herb,  whose  leaves  have  been  used  medicinally. 

BKUiaiia  (Lat.  from  milium,  millet  9eea), 
A  disease  attended  by  an  eruption  zvfembling 
toillet  teed.    Miliary  fever. 
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auiiola.  The  generic  name  applied  by 
Lamarck  to  an  extinct  mollusc,  or  zoophyte, 
which  has  left  its  small  foraminiferous  multi- 
locular  shell  in  great  numbers  in  the  strata 
of  many  quarries  in  the  neighbourhood  of 
Paris. 

Bftlltary  Train.  A  regiment  organised 
after  the  Crimean  war,  for  the  purpose  of 
performing  the  transport  duties  of  the  army 
on  a  campaign.  Its  total  strength  of  all  ranks 
for  1865  is  upwards  of  1,800.  The  regiment 
ranks  before  tiie  foot  guards,  and  immediately 
j  after  the  royal  engineers. 
I  Militia  (Lat.  military  service).  A  body  ol 
citizens  regularly  enrolled,  and  trained  to  the 
exercises  of  war;  but  in  this  kingdom  not 
liable  to  serve  out  of  the  limits  of  Great 
Britain  and  Ireland,  except  by  the  voluntaiy  act 
of  any  particular  regiment.  The  militia  is  now 
placed  under  the  lords-lieutenant  of  counties, 
appointed  by  the  sovereign,  who  have  power  to 
call  them  out  and  train  them  annually.  It  is 
subject  to  the  provisions  of  the  Mutiny  Act 
and  Articles  of  War.  When  called  into  active 
service,  the  officers  rank  with  those  of  the 
regular  army,  but  as  juniors  of  each  grade. 
All  persons  not  labouring  under  bodily  in- 
firmity, or  specially  excepted,  are  liable  to 
be  chosen  for  private  militiamen,  by  ballot,  in 
each  parish,  and  are  compelled  under  a  penalty 
of  107.  to  serve  either  personally  or  by  sub- 
stitute. Volunteers  paid  by  consent  of  the 
inhabitants,  by  parish  assessments,  may,  how- 
ever, be  substituted  for  balloted  men.  The 
militia  is  trained  and  exercised  by  battalions 
or  regiments  twice  in  a  year,  for  fourteen  days 
at  a  time,  or  once  in  a  year  for  twenty-eight 
days,  as  the  lords-lieutenant  may  decide. 

The  national  guard  may  be  said  now  to  con- 
stitute the  militia  of  France.  [Guabd,  Na- 
tional.] In  Austria  and  Prussia  it  is  called 
landwehr]  and  in  the  latter  country  receives 
full  pay  during  a  certain  part  of  every  year 
when  it  is  in  exercise.  Many  unsuccessful 
efforts  were  made  by  German  sovereigns, 
during  the  wars  of  the  last  century,  to  organise 
bodies  of  troops  which  should  be  as  cheaply 
raised  as  mihtia,  and  yet  be  serviceable  in 
foreign  war.  Frederick  the  Gbeat  used  such 
troope  for  garriaon  Bcrrice.  In  PruMm  every 
man  who  has  served  his  three  years,  or  a 
single  year  in  certain  cases,  of  lawful  service 
in  Uie  standing  army,  belongs  to  the  first  class 
of  the  landw^r  tmtil  his  uiirtieth  year ;  and 
from  that  time  until  his  fortieth  to  the  second 
class. 

mik (Ger.  milch,  Lat.  mulgere,  Gr.  hiilXytiv, 
to  milk).  This  important  fluid,  which  is  secreted 
by  appropriate  glands  in  the  breasts  of  the 
Mammalia,  constitutes  the  entire  food  of  the 
young  animal  for  many  months  after  birth.  Its 
composition,  therefore,  is  pf  great  interest  in  a 
physiological  and  chemicA  point  of  view,  inas* 
much  as  it  must  contain  within  itself  all  tho0ei 
ultimate  and  proximate  constitmeiits  which 
are  required  for  the  support  ol  hie  and  th# 
growth  of  the  body,  both  m  fBpk^  to  the 
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herlnvoTOTUi  and  camiyorous  tribes.  We  may, 
therefore,  take  coufa  fiUlk  as  the  type  of  this 
secretion ;  for  aldioogh  the  relative  proportions 
of  the  constituents  may  vary  in  other  animals, 
and  indeed  in  the  same  animal  under  different 
conditions  of  health  and  diet,  their  leading 
characters  are  retained  throughout.  The  com- 
position and  sources  of  these  proximate  ele> 
ments  are  stated  under  their  respective  heads, 
so  that  it  will  only  be  necessary  here  to  refer 
to  their  relative  proportions  as  existing  in 
milk,  and  to  the  manner  in  which  they  t^&ct 
its  general  properties. 

The  specific  gravity  of  milk  varies  from  1*018 
to  1045 ;  its  density  being  diminished  in  pro- 
portion to  the  quantity  of  butter,  and  increas- 
mg  in  proportion  to  the  casein.  In  its  healthy 
state,  milk  is  almost  neutral,  especially  under 
the  influence  of  mixed  food ;  but  it  has  been 
observed,  that  in  herbivorous  animals  it  is 
sometimes  slightly  alkaline,  and  slightly  acid 
in  the  camivora.  Its  averajge  composition  may 
be  inferred  from  the  following  table : — 


MILLEPORES 


Water  .... 
Casein  .... 
Sugar  .... 
Butter  .... 
Phosphate  of  calcium  . 
Phosphate  of  magnesium 
Phosphate  of  iron . 
Chloride  of  potassium  . 
Chloride  of  sodium 


.  87300 
.  48*62 
.  43-90 
,  3000 
2*81 
0*42 

0-07 

1-44 

.      0-24 

100000 


The  yellowish  translucency  of  milk  depeads 
upon  its  butyraoeous  particles.  When  examined 
imder  the  microscope,  it  presents  die  appearance 
of  transparent  globules  floating  in  a  transparent 
fluid;  and  the  globules  seem  to  consist  of 
butter  contained  in  a  very  thin  investing  mem- 
brane, which  may  be  broken  mechaniodly,  as 
in  the  act  of  churning,  or  dissolved  by  adding 
a  few  drops  of  a  solution  of  caustic  potash 
to  the  milk,  which  in  either  case  sets  the 
oil  free.  When  allowed  to  remain  for  some 
hours  at  rest,  these  globules  collect  upon  the 
surface,  in  the  well-known  form  of  cream, 
[BnTTEB;  Cbeah.]  But  in  addition  to  the 
butter  thus  suspended  in  or  difiused  through 
the  milk,  it  holds  two  important  principles  in 
aqueous  solution ;  namely,  milk-sugar,  and  curd 
or  casein :  the  former,  like  butter,  a  well-defined 
non-azotised  substance  nLAonriNB];  the  latter 
an  azotised  principle,  of  the  albiuninoid  type 
[Caskin  ;  Cioebsb],  and  entirely  replacing  the 
albumin  (or  lacto-protein  ?)  which  is  contained 
in  the  so-called  colostrum,  or  the  milk  first 
formed  immediately  after  the  birth  of  the 
young  animals  In  reference  to  the  s^ine  eon^' 
stituents  of  milk,  it  may  be  observeid,  that  in 
addition  to  the  phosphates,  which  are  essential 
to  the  formation  of  bone,  there  ai«  the  chlorides 
of  potassium  and  sodium,  and- a  triice  of  oxide 
of  mm.  Some  notion  of  the  Variable  €6m|>0ld-^ 
tfon  of  the  nulk  of  diffiacept' animals  may  be 
fanned  £r<Hn  the  followin^^  slatemeiit  igiven  by 
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The  roontaneous  souring  of  milk  and  the 
action  of  the  gastric  juice  upon  it  have  been 
elsewhere  noti<^  For  the  oetails  of  its  plrf- 
siological  and  chemical  history,  we  must  refer 
to  other  authorities,  more  especially  to  Pdlouze 
and  Fr^my  (Traiii  de  Chmie  Orgtinigue  iii. 
616),  and  Watts's  DictUmary,  art.  *  Milk.' 

mUC'Vewer.    [Pubbferal  Fsveb.] 

MUk  Quarts.  A  variety  of  Quartz  of  a 
milk  white  colour,  chiefiy  occurringin  Qreenland. 

mikVeaaela*  In  Plants,  the  anastomosing 
tubes  lyisg  in  the  bark,  or  neal:  the  surface  of 
plants,  in  which  a  white  turbid  fiuid  is  secreted. 

mik^tree.  A  term  sometimes  applied  to 
certain  trees,  whose  tnmks  yield  a  milky  fiuid 
when  wounded.  The  name  is  applied  more 
particularly  to  those  species  in  wluch  the  fluid 
is  harmless  and  fit  for  food — an  uncommon 
circumstance  among  lactescent  plants,  whose 
secretions  are  generally  dangerous.  In  the 
Caraccas  there  is  one  sort,  the  Palo  de  Vaca,  or 
Cow-tree  of  Humboldt,  whose  milk  is  a  com- 
mon article  of  diet  among  the  natives ;  this  is 
the  Bronmwn  Galactodrndron,  formerly  called 
Galactodendnm  utile,  one  of  the  Arioearpacea. 
The  Kiriaguma  of  Ceylon,  Gymnema  taettfe- 
rum^  is  ano^er  milk-tree ;  its  milk  is  pleasant 
to  the  taste,  and  used  for  domestic  purposes. 
In  the  Canaries,  the  Tabayba  dolce,  Eupkorbia 
haisamifera,  yields  a  juice  which  is  similar  to 
sweet  milk,  and  when  thickened  into  jelly  is 
eaten  as  a  delicacy,  though  the  Euphormas  are 
generally  an  acrid  poisonous  race. 

mik-ireedi  In  Botany,  the  common 
name  for  the  genus  Asclepias. 

BKllkwort*  The  common  name  applied  to 
Pclygafe  vidgariSt  a  native  plant,  possessing 
bitter  qualities. 

BEUkj  'Way  or  Via  ZACtea.    rGALAxr.] 

Blill  Board.  A  paper  employea  to  make 
the  joints  of  some  kmds  of  pipes.  The  mill 
board  is  cut  to  the  size  of  the  pipe,  and  then 
smeared  over  with  white  lead,  and  pressed 
up  to  its  work  by  means  of  bolts.  I9  order  to 
make  it  resist  the  action  of  moist  heat^  the  mill 
board  is  sometimes  baked  in  boiled  oil,  and 
again  covered  with  this  oil  laid  on  with  a  brush 
before  being  applied. 

aEI]iemilom'(Lat.  mille  anni,  a  thoueamd 
years).  The  reign  of  Christ  witih  His  saints 
upon  earth  for  the  space  of  a  thousapd  years ; 
anideaderived  from  a  passage  in  the  Apocalypse, 
and  not  uncommonly  entertained  by.  Christians 
m  all  ages.  It  was  maintained  by  Justin  Maav 
tyr,  IrentEfus,  Tertullian,  and  othos,  sad  refuted 
by  Orifien.  (Gibbon,  ch.  xv.;  Bertholdt^  C^ridth 
logia  JwUeorum ;  Hsenmenger,  Daa  EntdBokU 
Judm^tkwm.) 

'^miUiporea  fLat  miUe,  a  Motwoiu? ;  poms, 
«  pore),    A  trioe  of  Lithophytous  Po^pea, 
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inelnding  those  in  which  Uie  caleareouB  axis 
is  perforated  by  extremely  numerous  pores. 

MBillMite*  Native  sulphide  of  nickel.  It 
occurs  in  delicate  capillary  crystals  of  a  brass- 
or  bronze-yellow  colour,  with  a  grey  or  iridescent 
tarnish  in  nodules  of  clay  iron-stones  in  the 
coal  measures  of  Glamorganshire  and  else- 
where. Named  after  Professor  W.  fl.  Miller 
of  Cambridge. 

aUUet  (Lat.  milium,  Fr.  millet).  The 
name  given  to  varions  grain-bearing  grasses, 
some  of  which  attain  a  height  of  from  sixteen 
to  twenty  feet  in  favourable  situations.  The 
principal  Millets  are  Panicum  rmUaceum,  Seta- 
ria  iUuica,  and  Sorghum  vul^are.  They  are  cul- 
tivated as  grain,  and  sometimes  employed  as  a 
substitute  for  rice  or  sago  by  the  poorer  classes, 
but  more  frequently  UMd  tor  feeding  chickens 
and  domestic  animals.  Millet  is  cultivated  to 
a  considerable  extent  in  France,  Switzerland, 
and  Southern  Germany,  but  most  extensively  in 
Egypt,  Syria,  Nubia,  China,  and  Hindustan. 
The  climate  of  England  is  not  sufficiently  dry 
and  warm  to  allow  of  its  cultivation. 

Bnilioiu    A  thousand  thousand.     [Numx- 

BATION.] 

millpedos  (Lat  millepeda,  with  a  thouMnd 
feet).  Several  insects  formerly  used  in  medicine 
were  included  under  this  name :  amongst  them 
the  ArmadUlo  vulgaris,  or  piU  mUlipede  *  the 
PoroeUio  9caher,  or  Sdater  of  the  S(x>tch ;  the 
Oniacua  Asdlusy  or  common  Woodlouse, 

llillatone  Oiit.  A  coarse  grit  stone  or 
conglomerate,  more  or  less  compact^  belonging 
to  uie  upper  or  newer  part  of  the  great  car- 
boniferous system,  and  immediately  underlying 
the  coal  measures  in  the  principal  coal  districts. 
Occasionally  coal  is  found  regularly  bedded 
with  the  gntatone,  but  the  seams  are  poor  and 
thin.  The  millstone  grit  is  for  the  most  part  a 
local  accumulation  from  150  to  180  yards  thick, 
and  it  is  widely  spread  in  the  northern  counties 
of  England  and  Wales,  its  outcrop  being  traced 
with  great  regularity.  It  yields  much  excellent 
building  material,  and  is  readily  distinguished 
frcHn  the  coal  grits.  Many  part^  of  it  consist  of 
quarteose  conglomerates,  more  or  less  coarse 
in  texture. 

Lead  veins  occur  in  millstone  grit  in  Derby- 
shire and  Yorkshire,  but  they  are  more  pro- 
ductive in  the  limestones  below.  Excellent 
millstones  have  been  obtained  from  it,  and  good 
firestone  for  the  hearths  of  iron  furnaces.  The 
upper  beds  are  thin,  and  are  used  for  paving 
stcmes,  and  occasionally  for  roofing. 
.  There  ia  no  exact  foreign  representation  of 
this  division  of.  the  carboniferous  system. 
.  miosoliine.  A  chromiferous  day  found 
in  soft  amorphous  masses  of  an  indigo-blue  or 
gseeniah  colour  at  Rudniak  in  Servia.  Named 
after  Prinee  Milosch  Obrenowitsch. 

ItUwIaea.  A  family  of  Baptorial  birds,  of 
which  t^e  kite  {MUvue)  is  the  type.    [Erra.] 

Mimp  (lAt  mimus ;  Gr.  /uftos,  «n  Mtatory 
Thi»  nuae  given  by  the  Greeks  to  a  fj^eoie^  of 
dvanatic  •  entertainment,  and  to  tlie  aeKm 
bj  whom   it  was  performed.     It  ebnsisted 
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chiefly  of  a  rude  representation  of  common 
life,  and  resembled  the  modem  farce  or 
vaudeville  in  its  character  and  accompani- 
ments. Sophron  of  Svracuse,  who  lived  about 
400  years  before  the  Christian  eta,  is  considered 
to  have  brought  this  species  of  composition  to 
perfection.  (The  Musettm  Oritieum,  No.  7,  con- 
tains several  fragments  of  mimes  by  Sophron.) 
At  what  period  it  was  first  practised  at  Home 
cannot  be  precisely  ascertained;  but  in  the 
time  of  the  emperors,  and  even  under  Augustus, 
this  species  of  entertainment  had  attained  a 
high  degree  of  popularity.  Among  the  Romans 
it  was  of  a  stul  more  farcical  character  than 
among  the  Greeks,  and  bordered  more  upon 
such  mountebank  representations  as  Punch 
and  Jiidv  among  ourselves,  and  the  Fantoccini 
of  the  Italians.  Mimes  originally  formed  a 
part  of  the  usual  theatrical  exhibitions;  but 
they  were  soon  introduced  by  the  wealthy 
Romans  into  their  private  entertainments  to 
divert  their  guests.  At  Rome  they  also  held  a 
prominent  place  at  funerals,  on  wmchoccasicns 
they  gave  a  burlesque  representation  of  the 
life  of  the  deceased.  Thus,  Suetonius  tells  us 
that  the  archmime  Favo  was  present  at  the 
funeral  of  Vespasian:  'Sedet  in  funere  Favo 
archimimus,  personam  ejus  ferens,  imitansque, 
ut  mos  est,  fficta  et  dicta  vivi.' 

SClinetfte  (Ghr.  fjufirrn/js,  an  imitator ;  from 
its  resemblance  to  Fyromorphite).  A  native 
arseniate  of  lead  mixed  with  chloride  and  phos- 
phate of  lead.  It  was  formerly  worked  as  an  ore 
of  lead  at  Drygill  in  Cumberland,  and  was  used 
in  the  manidacture  of  fiint  glass,  to  which  it 
imparted  peculiar  brilliancy. 

BKlmoaa.  A  very  extensive  genus  of 
Leguminoaa,  chiefiy  remarkable  as  containing 
some  of  the  plants  known  as  Sensitive  Plants, 
in  which  what  is  called  vegetable  irritability 
is  very  fully  displayed.  The  species  called 
M,  pudica  and  M.  sensitiva^  both  common  in 
hothouses,  afibrd  striking  illustrations  of  this 
curious  peculiarity. 

Mlmotannlo  Aeld.  The  astringent  add 
of  eateehu,  called  also  eatechu-tannio  acid, 

Mtmna  (Lat  a  mtmic),  A  genus  of  Passerine 
birds,  separated  by  Boi^  from  the  thrushes 
( Turdua  of  I^nseus)  on  account  of  the  more 
elongated  form  of  the  body,  and  particularly  of 
the  tail,  the  shorter  wings,  and  more  curved 
upper  mandible.  The  tj^e  of  this  genus  is  the 
celebrated  Mocking  Bntn. 

Bttimiaopa  (Gr.  fujuof,  a  mimic,  Sr^,  the 
face).  This  genus  of  iSbpo/ocAS  includes  severs! 
species  which  yield  hard  durable  heavy  tim- 
ber. Among  these  are  M.  hettmdra  in  Penin- 
sular India,  and  M.  Elengi  and  AT.  indica  in 
Ceylon,  where  the  wood  is  used  for  house- 
building. The  fruits  df  M,  Ekngi  are  eaten, 
its  seeds  afford  abundance  of  oil,  and,  a  per- 
fume is  distilled  fVom  its  flowers.  , 

SBhia  (Gr.  AtFa).  A  wei^t  and  coin  in  use 
among  the  Ghreeks ;  it  varied  in  different  states. 
The  Attic  mina;  which  is  morit  fi»qu^tly.nic«?Lr 
tionedj  was  heavier  iSianthe  Roman  pound  1;!^ 
about  four  drachmss.    Each  mina  contained  100 
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dnchmse,  and  was  itself  contained  60  times  in  ] 
an  Attic  talent.    The  coin  was  worth  a  little 
more  than  3/.  of  our  money. 

Minaret  (Arab,  menarah,  a  lantern).  A 
slender  and  lofty  turret  in  the  mosques  of 
Mohammedan  countries,  used  for  the  purpose  ' 
of  stmmioning  the  people  to  prayers,  and  con- 
sequently answering  the  purpose  of  the  belfry 
in  Christian  churches.  They  are  usually  sur- 
rounded with  projecting  balconies,  and  are 
downed  with  spires  surmounted  by  a  crescent. 

MlBderenui'  Spirit.  Solution  of  acetate 
of  ammonium,  first  recommended  as  a  febri- 
fuge by  Kaymond  Mindererus,  a  physician  of 
Augsburg. 

Mines  and  BUneratof  liaw  of^  By  the 
law  of  England  all  minerals  are  part  of  the 
freehold  of  the  soil  under  which  they  arc  found, 
with  the  exception  of  gold  and  silver,  which 
.are  said  to  belong  to  the  crown.  But,  by  1  Wm. 
^  Mary  c  50,  no  mine  of  copper  or  lead  is  ad- 
judged a  royal  mine,  though  silyer  be  extracted. 
Trustees  are  not  now  justified,  without  special 
authority,  in  selling  mines  apart  from  the  sur- 
face, without  the  sanction  of  the  Court  of 
Chancery  (etat.  25  &  26  Vict.  c.  108,  which 
confirmed  previous  sales).  Lessees,  tenants 
for  life,  and  other  partial  owners  of  land  cannot 
lawfully  dig  mines  unless  exempted  from  liability 
for  waste.  Mines  are  not  rateable  to  the  relief 
of  the  poor,  with  the  exception  of  coal  mines ; 
the  latter  being  expressed  m  the  statute  of  £liz., 
the  former  are  held  to  be  excluded  by  implica- 
tion. But  quarries  are  rateable ;  and  the  dis- 
tinction between  a  mine  and  a  quany  is  taken 
to  be,  not  the  nature  of  the  mineral  extracted, 
but  the  mode  of  working:  thus,  a  mine  of 
limestone  worked  by  a  shaft  is  not  rateable. 
The  law  of  mines  and  minerals  is  subject  to 
a  variety  of  local  customs,  of  which  those  of 
Devon  and  Cornwall  are  the  most  remarkable. 
{Staknabies.] 

According  to  the  law  of  France  and  most 
continental  countries,  ownership  of  the  soil 
•does  not  carry  with  it  absolute  ownership  of 
mines,  and  these  may  be  made  the  subject  of 
■concession  by  government  to  others  than  the 
•owner,  paying  Uie  latter  a  stipulated  retribution. 

MineSff  Military.  Excavations  made  in 
ihe  rampaurt  of  a  fortress,  or  lAderground,  to 
contain  gunpowder  or  gun  cotton,  which  being 
exploded  forms  a  br^ich  in  the  rampart,  or 
destroys  anv  of  the  enemy's  troops  or  works 
in  its  vicinity.  Mines  are  offeneivCt  in  which 
ease  they  are  constmcted  by  £be  besiegers  of  a 
fortified  pla(» ;  or  defeneivCt  in  which  case  they 
are  c^ed  counter-mmeSt  and  are  executed  by 
the  besieged.  The  cavity  for  the  powder  is 
called  a  chamber,  the  approach  to  this  t^gaUery, 
or  in  very  small  mines,  a  branch.  The  systems 
of  mines  and  counter-mines  are  fiiUy  explained 
in  the  article  '  Mining'  in  the  Aide  Mknoire  to 
the  Military  Sciences,  and  briefly  in  Knight's 
English  Cyclopedia, 

Mineral  Adlpeeere.  Mineral  tallow, 
BdtchetHn,  A  greasy  bitumen,  found  in  the 
sxgillaceons  ores  of  iron. 
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Mineral    Caontolioiio    or    Xlaterite. 

The  elastic  bitumen  of  Castleton,  Derbyshire. 
Mineral  Carbon  or  Mineral  Cliarooal. 

Names  given  to  the  thin  fibrous  layers  of 
nearly  pure  carbon  of  a  silky-black  colour 
which  occur  in  the  coal  measures  of  White- 
haven and  elsewhere.  By  the  miners  it  is 
called  mother  of  coal. 

Mineral  Cbainaeleon.  A  manganate 
of  potassium,  obtained  by  fusing  a  mixture  of 
nitre,  or  chlorate  of  potash,  and  black  oxide 
of  manganese.  So  called  from  the  variety  of 
colours  which  its  hot  aqueous  solution  succes- 
sively exhibits.     [Manganese.] 

Mineral  Oreen.  Carbonate  of  copper, 
obtained  by  precipitating  a  hot  solution  of 
sulphate  of  copper  by  carbonate  of  sodium. 
Mineral  OU.  [Oils.] 
Mineral  Piteb.  [Asphalt  ;  Brnnonf .] 
Mineral  Veins.  Fissures  and  crevices 
occur  in  all  rocks,  and  are  in  many  cases 
filled  up  with  ciystalline  material,  either  se- 
gregated from  the  enclosing  rock  or  brought 
in  from  a  distance.  Such  fissures  are  called 
mineral  veins.  They  are  almost  always  more 
or  less  systematic,  being  found  in  sets  parallel 
or  at  right  angles  to  each  other,  or  making 
some  definite  angle  with  the  axis  of  elevation. 
When  such  mineral  veins  occur  on  a  large 
scale  in  rocks  that  have  been  metamorphosM, 
and  in  districts  where  granite,  micaceous  schists, 
crystalline  limestone,  slate,  and  other  altered 
rocks  abound,  they  assume  an  important 
character,  and  are  often  found  to  contain  in 
some  sets  of  veins  either  native  metals,  or  the 
oxides,  carbonates,  chlorides,  or  sulphurets  of 
metals,  which  appear  to  be  present  according 
to  the  action  of  some  great  law  not  yet  clearly 
understood,  but  having  reference  to  the  history 
of  the  rock  during  or  subsequent  to  its  meta- 
morphosis. Such  veins  are  called  lodes^  or 
metalliferous  veins.     [Lodbs.] 

Veins  are  generally  limited  in  length  and 
breadth,  but  the  limits  cannot  be  easily  traced, 
as  the  vein  often  dies  away  and  reappears.  In 
depth  it  is  not  easy  to  say  how  far  they  are 
limited,  though  in  this  respect  also  there  seems 
to  be  a  practical  barrier,  and  a  check  to  their 
productive  power,  if  we  may  accept  the  gene- 
ral results  of  experience  in  deep  mines.  This 
conclusion,  however,  must  be  accepted  with 
many  reservations  and  much  caution. 

Veins  are  of  various  kinds:  1.  Simple  cre- 
vices, rake  veins,  filled  with  ore  ana  earthy 
minerals,  crossing  all  the  rocks  indefinitely, 
and  being,  in  fact,  mere  cracks  of  the  earth's 
surface.  Such  cracks  in  South  America  have 
been  followed  for  fifty  miles.  They  are  often 
accompanied  by  other  cracks  parallel  to  them 
or  nearly  so,  but  with  which  they  have  no  con- 
nection. They  are  often,  but  not  always, 
wider  at  the  surface  than  in  the  depth. 

2.  Slip  vans,  or  veins  accompanymg  a  fault. 
These  are  often  more  complicated,  as  con- 
nected with  mechanical  disturbances  and  dis- 
ruption of  the  rock.  Such  veins  often  divem 
into  strings,  and  the  metaUie  produos  is  £• 
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minilhed.  They  are  gencrallj  in  ijstemi,  am 
eroued  by  other  Ttins.  They  an  often  mncl 
lus  vertiokl  tlun  tli«  simple  creTicM.  Sucl 
Tcins  do  not  alwajs  traTerae  the  strata  in 
deflnitely;  and  Then  Ihey  do,  the  atate  □ 
the  vein  depends  mndi  on  the  nature  of  the 
■tratom  in  which  it  occurs. 

3.  Fipt   ttint   are  irregular   caTttirs  open- 
ing into   eafh  other,  and  running  down  into 
the  earth,  often  connected  with  ajstarhaaces  f 
and  faults,  but  not  necessarily  continuous  vitb  r 
them.     Pipe  veins  usuiilly  cross  the  Blratiflca-   t 
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them  by  having  a  iiianifi:st  reference  to  thi 

bedding. 

The  veins  above  described  chiefly  affect 
•(ratified  rocks  ;  but  in  granite,  porphyry,  and 
all  varieties  of  slate  and  BohisC,  there  are 
otters  on  a  larger  scale  und  i 
amuged. 

There  is  no  special  order  of  metals  in 
■niueral  veins,  although  in  every  mining  dis- 
trict there  is  a  certain  amount  of  aniforniily 
in  this  respect.    Thus  in   Curnwall  the  tin 


MINERAL  WATEBS 

1  combined  with  sulphur   in   limeflt«nea;    Uie 

1  latter,  either  orbonate  or  snlpburet,  also  in 

I  limestones.    Few  valuable  mioerals  are  found 

ID  sandstone,  though  there  are  Dot  wanting 

Cant  exceptions, 
era]  veins  crop  out  at  the  surface,  and 
B  generally  known  by  a  metalliferous  ap- 
.   pearance,  otlen  \ery  slight,  in  tJie  gusrti  of 
>  which  thej  are  formed.    The;  are  also  sought 
I  for  by  mining  operations.    Their  contsnta  are 
I  rarely  uniform,  nor  is  the  law  of  their  forma- 
tion or  suing  clearly  undeistood.    It  is  pro- 
^  bably  connected  wiUi  the  passage  and  drcula- 
i.   Ftat    vtint   are    spaces    between    beds   tion  of  magnetic  etirreots  thiongh  the  earth's 
containing  ore.     These  often  expand  into  large    crust,  and  everything  leads  to  the  conduaioa 
a  resembling  pipe  veins,  but  differ  from   tbut  the  filling  is  an  operation  constantly  and 

.      I.  _z_  __......-_.  ... .     .1     incessantly  going  on  in  all  parts  of  the  earth. 

The  selection  of  material,  no  doubt,  depends 
on  the  action  of  laws  perfectly  intelligible,  and 
these  we  may  expect  some  day  to  discover.  At 
present  they  are  very  obscurely  gueased  at 
even  by  the  most  intelligent. 

ma«T«l  "WaUrm.  This  term  is  applied 
to  certain  spring  waters  containing  so  large  a 
proportion  of  foreign  matter  as  to  be  unfit  for 

Mineral  wuters  may,  in  moat  cases,  be  artd- 
ficially  prepared  by  the  skilful  application  of 
the  ItnowlfdgB  derived  from  analyses,  wiUl 
such  precision  as  to  imitate  very  closely  Che 
native  springs.  When  the  Tarious  earthy  or 
metallic  constituents  are  held  in  solation  by  car- 
bonic nniirdridfl.  they  should  be  plooed  alone 
with  their  due  proportions  of  ««teT  in  th« 
receiver  of  the  aerating  machine,  and  then  t^e 
proper  quantity  of  gas  should  be  Injected  into 
the  water.  Sufficient  agitation  will  be  given  by 
the  action  at  the  fordng-piunp  to  promote  their 
solution.    (Uire'e  Diet,  oj  ArU,  fc.) 

The  following  table  shows  the  composition 
of  several  of  the  principal  mineni  springs  of 
Europe: — 


ilicaUy 


,  copper  V 


e  with  another, 
ant  veins  are  pretty  clearly  defined.  Iron 
is  very  generally  foimd  mixed  witli  silica 
near  tie  top  or  outcrop  of  a  vein,  forming 
what  is  called  a  gostan ;  and  gold  is  also 
common  in  such  positions.  Copper  occurs  in 
s'aty  and  schistose  districts  next  in  order  of 
depth,  copper  pyrites  mixed  with  iron  pyrites, 
dccompo^  and  convcrt«d  into  carbonate, 
showing  itself  near  the  surface.  Tin  gene- 
rally accompanies  granite,  and  appears  in 
granitic  veins.  Silver  when  unmixed  with 
lead  is  also  found  in  granite.  Lead  and  dnc, 
Ibe  former   often    with    much  silver,  occur 
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MINERAL  WATERS 
HaxOar  Vita  of  tit  OMifOtitioit  of  the  Hinc^  Mintml  Walert  of  Germany. 


A.  Mmpovmi  of  oxide  and  chloride  of  lead, 
obtained  W  digcKiDg  powdered  lithazga  in  a 
ttitatioa  of  eommoD  Mtt,  washing,  dicing,  and 
fliftng  tbe  product. 

Mln«t«lU«n.  Theaubataoces  with  wMcli 
metala  are  combined  in  tbeir  ores.  Thai,  in 
tha  native  oxidca,  oxygen  is  called  the  mine- 
laliser ;  salphni  ia  also  a  Toiy  common  mine- 
nliaer,  as  in  cappeipjritea,  galena,  && 

— M*T— **|T-  "^his  name  ia  given  to  the 
«daOM  which  teaches  na  to  distingniah  mi- 
aeiml  bodks  from  each  other,  and  makes  ns 
Mqulnted  with  thmr  mode  of  occnrrenee  in 
tliB  aaTth,  the  manner  in  which  they  have  been 
fimnedithe  changes  which  the^  have  undergone 
tinoa  tbeiF  fbimiraoa,  their  componlioii,  pn>- 
paitiaa,  ralUloni,  and  nsea ;  and,  alsts  the  mode 
(^  deaoilnng  and  arranging  them. 

It  umpriaea,  thelefore,  all  inorganic  natanl 
abjecta,  or  all  thoae  anbguucei  found  in  or  on 
the  earth  which  exiat  by  rirtne  of  chemic«l 
and  ci^icftTe  foroea,  in  coDbudiatuictioa  to  aab- 
Mancea  belonging  to  tbe  animal  and  vegetable 
kingdoma,  which  are  poeHaaed  of  a  vitalitj 
upon  ^lieh  their  eiistaioa  depanda.  This  being 


which  oceor  nstBriLllr  oa  the  anrface  or  in  the 
inteiior  of  the  earth — becauae,  although  the 
term  mineriU  may  not  be  strictly  applicable  to 
them,  thej  ore  not  the  less  nutniaf  anbatancea 
whicti  cannot  be  compiiacd  amongst  thoee  which 
are  formed  by  the  aid  of  vital  forcea 

The  study  of  mineioloey  should,  therefore, 
precede,  and  t«  a  certain  extent  form  the 
groundwork  of  the  science  of  geology,  since 
it  treats  of  and  describaa  the  iodividnal 
^nolitjea  of  the  aimplg  minerals  which  enter 
into  the  composition  of  the  matertala  form- 
bg  the  earth's  cruet;  while  geology  treats  of 
them  as  they  are  Bssociatsd  in  the  structure 
of  the  earth,  of  which  they  form  the  zocks 
and  aoila. 

•There  is  no  branch  of  aoience,'  asya  Kr  J. 
H«rschel,  'which  presents  so  many  points  of 
contact  with  other  departments  of  physical 
research,  snd  serves  as  the  connecting  liok 
between  bo  many  distant  points  of  philosophi- 
cal ipecDlation,  aa  this.  To  the  geologist,  Iha 
cbemiat,  the  optician,  the  aystaUogrsplxn',  it 
offen  especially  the  very  demenCa  of  their 
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Imowledge,  and  a  field  for  manj  of  their  most 
cnrious  and  important  enquiries ;  nor,  with  the 
exception  of  chemistrj,  is  there  any  which  has 
undergone  more  revolutions,  or  been  exhibited 
in  a  greater  variety  of  forms.  To  the  ancients 
it  could  scarcely  be  said  to  be  at  all  known ; 
and,  up  to  a  comparatively  recent  period, 
nothing  could  be  more  imperfect  than  its  de- 
scriptions, or  more  inartificial  and  unnatural 
than  its  classifications.  The  more  important 
minerals  in  the  arts,  indeed — those  used  for 
economical  purposes,  and  those  from  which 
metals  were  extracted — had  a  certain  degree 
of  attention  paid  to  them  for  the  sake  of  their 
utility  and  commercial  value,  and  the  precious 
stones  for  that  of  ornament;  but  until  their 
erystallme  forms  were  attentively  observed, 
and  shown  to  be  determinate  characters,  on 
which  dependence  could  be  placed,  no  mine- 
ralogist could  give  any  correct  account  of  the 
real  distinction  between  one  mineral  and 
another.  It  was  only,  however,  when  chemi- 
cal analysis  had  acquired  a  certain  degree  of 
precision  and  universal  applicability,  that  the 
importance  of  mineralogy  as  a  science  began 
to  be  recognised,  and  the  connection  be- 
tween the  external  characters  of  a  stone  and 
its  ingredient  constituents  brought  into  dis- 
tinct notice.' 

Mineralogy  is  chiefiy  based  upon  a  study  of 
the  external  and  physical  characters  of  minerals, 
and  upon  a  knowledge  of  their  chemical  com- 
position— ^the  characters  of  a  mineral  including 
everything  which  can  be  the  subject  of  an 
observation  by  means  of  which  it  can  be  re- 
cognised or  identified. 

nut  even  this  knowledge  is  insufficient  to 


afford  a  complete  mastery  of  the  subject,  which 
must  be  founded  on  a  knowledge  of  crystal- 
line form  and  structure  [Cbtstalloorafhy] 
as  well  as  of  chemical  composition.  Hence  the 
subject  may  be  considered  under  the  heads  of 
Physical  Characters,  Crystallographic  Charac- 
ters, and  Chemical  Composition. 

llie  general  characters  of  minerals  n^  be 
considered  under  the  following  heads :  1.  Tnose 
depending  on  light,  as  Colour,  Transparency, 
Lustre,  or  on  optical  properties,  as  Refraction, 
Polarisation,  &c.  2.  Those  dependent  onphy- 
sical  properties,  as  Specific  Gravity,  ^los- 
phorescence,  Fluorescence,  Electricity,  Mag- 
netism. 3.  Those  dependent  on  cohesion,  as 
Frangibility  or  Tenacity,  Hardness,  Toughness, 
Fracture,  &c.,  and  on  various  other  properties, 
as  Stain,  Streak,  Taste,  Odour,  Feel,  Adhesion 
to  the  tongue,  &c 

With  r^[ard  to  the  classification  of  minerals, 
although  it  is  fully  agreed  that  a  knowledge  of 
chemical  composition  must  form  the  basis  of  a 
perfect  svstem  of  classification,  it  is  found  in 
practice  that  an  arrangement  founded  solely  on 
chemistry  is  attended  with  much  inconvenience, 
and  that  for  practical  purposes  an  artificial 
system  will  prove  to  be  more  useful. 

The  most  generally  useful  system  of  classi- 
fication for  all  working  purposes  is  that  given 
below,  and  extracted  from  the  Introduction  to 
Bristow's  Glossary  of  Mineralogy.  Such  a 
mode  of  arrangement  may  be  adopted  with 
advantage,  both  for  its  simplicity  as  well  as 
its  practiod  utility,  being  based  on  chemical 
composition  with  such  modifications  only  as 
may  be  considered  likely  to  increase  its  use- 
fulness. 


CLASS  L 

CaABON  AlTD  BOBON. 

Carbok    and  its  Natural 
Compottnds, 

Diamond 
Boort. 

Graphite. 

Trwnenheerite. 

Coals. 

Non-bituminous  OoaL 
Anthracite,  or  Stone  Coal. 

Bituminous  Coal. 
Cktmmon  Coal. 
Albert  Coal,  or  Albertitc. 
CannelCoaL) 
Horn  Goal.    |> 
Torbanite.    j 

Brown  CoaL 

Lignite. 

Jet. 

SuiturbmiidL 
Dysodile. 

mineral  Oils  and  Bmns, 

Kaphtha. 
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Petroleum. 

Bitumen. 

Elaterite,  or  Elastic  Bitumen. 

Asphalt. 

Amber. 
Copaline. 

Higbgate  Besin. 
Scleretinite. 
Retinite. 
PiauzitA. 
Walchowite. 
Krantzite. 
Berengelite. 
Middletonite. 
Anthracozene. 
PVropissite. 
Phylloretine. 
Ozokerite. 
Hatchettine. 
Idrialine. 
Tekoretine. 
Scheererite. 
KOnlite. 

KOnletnita 
Baikerite. 


Fichtclite. 

Guyaquillite. 

Hartite. 

Hartino. 

IxoUte. 

BogBntter. 
Batiivillite: 

Infiammahle  Salts, 
Binite. 
Bopplerite. 
Mellite. 

BOBON. 

Sassolin,  or  Boracic  Acid. 
Larderellite,  or  Borate  of 

Ammonia. 
Borax,  or  Borate  of  Soda. 
Hayesine,  or  Borate  of  Lime. 
Bhodixite. 

Borate  of  Lime  and  Soda, 

Cryptomorphite. 
TinkaLdte. 

Boracite,   or    Borate     of 

Magnesia. 

BfeiHfiirthite* 
MM'i 


Szaibelite. 
Hjdioboracite. 
Lagonite. 
Warwickite. 

CLASS  II. 
Sulphur  and  Seusnium . 

SVLPHUB. 

Native  Sulphur. 
Selen-Sulphur. 

8ELEXIX7H. 

Clausthalite. 

Selfenbleikupfer. 

Selenkobaltblei,  or  Tilkero- 
dite. 
Onofrite. 
Lehrbachite. 
Berzelianite. 
Naumannite. 
Selenkupferblei. 
Eokairite. 

CLASS  III. 
Haloids  and  Salts. 

AMMOMA. 

Ammonia- Alum. 

Tachenuigite. 
Bicarbonate  of  Ammonia. 
Mascagniue  or  Sulphate  of 

Ammonia. 
Sal  Ammoniac  or  Muriate 

of  Ammonia. 

POTASH. 

Nitre,  or  Nitrate  of  Potash. 
Glaserite,  or  Sulphate  of 

Potash. 
Misenite. 
Sylvine,    or    Muriate    of 

Potash. 
Jarosite. 
Polyhalite. 

SODA. 

Trona,  or  Carbonate  of 

Soda. 

Urao. 
Natrolitc. 

Thermonatritd. 
Thenardite. 
Glauber  Salt  (Sulphate  of 

Soda). 

Bzanihaloae. 
Lecontite. 
Glauberite. 
Nitrate  of  Soda,  or  Nitra- 

tine. 
Lowei'te. 

Common  or  Hock  Salt. 

Hartinsite. 
Beussite. 
Stercorite. 
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BABTTA. 

Witherite. 

Baryto-calcite. 

Barjtes. 

Bolognese  Stone. 
HeiMtite. 
Allomorphite. 
Cawk. 

STROmiA. 

Strontianite. 
Emmonite. 
Barystrontianite. 
Celestine. 

LIME. 

Calc  Spar,  or  Calcite. 

Icelana  Spar. 

Madre^rite. 

Stalactite. 

Stalagmite. 

Oriental  Alabaster. 

Onyx  Marble. 

Kyo  Stone. 

Travertine. 

OstreocoUa. 

Calcareous  Tufa. 

Kunkur. 

Marble. 

Lumachello,  or  Fire 

Marble. 
Cotham,  Ruin,  or  Land- 
scape Marble. 
Stinkstone,  or  Swinestone. 
Agaric  Mineral. 
Aphrite. 

Fontainebleau  Sandstone. 
Natro-calcite. 
Plumbo-calcite. 
Strontiano-calcite. 
Conistonite. 

Whcwellitc. 
Aragonite. 

Momotite. 

Flos-ferri. 

Satin  Sfmr. 

Sprudelstonc. 

Tamow'itzitc 

Dolomite. 
Gonite. 
Broesitc. 
Rauchkalk. 
Pcnrl  Spar. 

Bitter  Spar,  or  Rhomb  Spar. 
Hiemlte. 
Predaizlte. 
Brown  Spar. 
Ankcrite. 
Pennlte. 
Qurhofite. 

Apatite. 

Asparagns  Stone. 

Lazorapatltc. 

Horoxlte. 

Phosphorite. 

Francolite. 

Odontolite. 

Osteollte. 

Talc-Apatite. 

Hcrderitc. 

Sombrcrite. 

BnuUte. 


) 


Anhydrite. 

Murlacite. 

Tripe  Stone. 

Vnlplnite. 
Selenite. 
Alabaster. 

Gjrpanm, 

Satin  SjMir. 

Sdiaumkalk. 
Dreelite. 
Polyhalite. 
Datholite. 
Nitro-calcite. 
Gay-Lussite. 
Haidingerite. 
Kiihnite. 
Bomeine. 

Scheelite. 

Perowskite. 
Rutherfordite. 

Azorite. 

Fluor  Spar. 
Blue  John. 
Antozonite,  or  Fetid  Flnor, 

MAOXESIA. 

Magnesitc. 
Giobcrtitc. 

Nitro-Magnesite. 

Magnt  sia-Alum. 

Epsomite. 

Kieserite. 

Brcunncrite. 

Tachydrite. 

Struvite. 
Wagnerite. 

Iloerncsite. 

alumina. 

DiHsporc. 

Hydrargyllite. 

Gibbsire. 

Bauxite. 
Alunogene. 

Kapnlcite. 
Keramohalite. 
Websterite. 

Hollitc. 

Paralumlnitc 

Potash  Alum. 

Alunite,  or  Alum-stoue, 

Locwigite. 

Pissophane. 

Svanbcrgite. 

Amblygonite. 

Wavellite. 

Laslonlte. 
Turquois. 
Callais. 
Fischerito. 

Pcffanltflk 
Lazulite. 


Childrenite. 
Evansite. 

TTTBIA. 

Phosphate  of  Yttria,  or 
Xeootime. 

ZIBCONU. 

Wohlerite. 
Pyrrhite. 

CEBLl. 

FeiguBonite. 


CLASS  IV. 

EARTHS. 
Silica,     ALxnaxA,     Kao- 

KKSU,     AXD     THKIR     HY- 
DRATES. 

SIUCA. 

Anhydrous  Silica,  or 
Vitreous  (Quartz, 

Rock  CrystaL 
Amethyst, 
ynlse  Topu. 
Citrine. 

Smoky  QaRrtz,or  Cairngorm. 
Morion. 

Rock  Crystal  with  included 
capillary  crystals  of — 
Ticaninm. 
Epidotc. 
Amphlbole. 
Scales  of  Mica. 
Chlorite. 
Bitamen. 

Enhydpos,  or  Rock  Cnrstals 

Containing  Water  and  other 

liquids,  also  Brewstcrline, 

Amcthystoline,      Crypto- 

lijie,  &c. 

Rose  Quartz. 

Siderite. 

Oreasy  Quartz. 

Fetid  Quartz. 

Milk  Quartz. 

Ferruginous  Quartz. 

Hacked  Quartz. 

Potato  Stone,  or  Geode. 

Fulgurite. 

Aventurine. 

Piase. 

Chalcedonic  Quarts. 

Chalcedony. 

Beekitc. 
Saphirine. 
Haytorite. 
Camel  ian. 
Stygmite. 
Sard. 
Cat*8  Eye. 
Chzysoprase. 
Agate. 
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Bibbon  Agate. 

Circle  Agate. 

Eye  Agate. 

Fortlflcation  Agate. 

Zoned  or  Banded  Agate. 

Variegated  Agate. 

Breoctated  Agate. 

Ijeonine. 

Mocha  Stone. 
Agate  Jasper. 
Plasma. 
Onyx. 
Saraonjrz. 
Silicified  Wood. 
Flint. 
Chert 
Jlomstone. 

Bombite. 

Jaspery  QuarU, 

Jasper. 

Bed  Jasper. 

Yellow  Jasper. 

Egyptian  Pebble. 

Striped  or  Banded  Jasper. 
Bloodstone,  or  Heliotrope. 
Porcellanite,  or  Porcelain 

Jasper. 
Touchstone,  Lydian  Stone, 

or  Basanite. 
Cellular  Quartz,  or  Float- 
stone. 
Silicious  Sinter. 
Pearl  Sinter,  or  Fiorite. 
Oeyserite. 
Tripoli. 
Sandstone. 

Flexible  Sandstone. 
Randanite. 


HydrouM  SUtca. 
Opal. 

Koble  or  Predotui  Opal. 
Harlequin  G^ 
Golden  Opal. 
Fire  Opal. 

Common  Opal. 

Wax  Opal. 

Menilite. 
Semi-opal. 

Hyalite,  or  Mullcr*B  Gkss. 
Hydrophane. 
Pyropnane. 
Cacholong. 
Tahasheer. 
WoodOpaL 
Hichaelite. 
Opal  Jasper. 
Ajumocaldte. 

ALuxnrA. 

Comndum. 
8a|>phire. 
Oriental  Ruby. 
Asteria,  or  Star  Stone. 

Star  Sapphire. 

Star  Ba^. 

Emeiy. 
Bnttan  Stone. 


Jluminaie  of  GlueiniL 

ChrysoberyL 

Cymophane. 

*      Alexandrite. 

Jluminate  of  Magnetia, 
Volknerite. 
Houghite. 
Spinel. 

Automollte. 

Caadite. 

C^lanite. 

DrslQite. 

ChlorcwpineL 

Oahnite. 

Herdaite. 

Zeilanlte. 
Spinel  Ruby. 
Balas  Ruby. 
Rubicelle. 

Aluminate  ofLimt 
Proaopite. 

Aluminate  of  Lime,  Magnena^ 
and  Iron, 

Tumerite. 

Aluminate  of  Zinc  and  Lron, 
Kreittonite. 

MAGNESIA. 

Periclase,  or  NatiTe  Mag- 
nesia. 

Brudte,  or  Hydrate  of 
Magnesia. 


CLASS  V. 
SILICATES. 

SXUCATBS  AND  AjLUMINATBS. 

Hydrous  Silicates  toith  Borate 

of  Lime, 
Datholite. 
Botryolite. 

Silicates  of  Lime. 

Anhydrous. 

WoUastonite,  or  Tabular 

Spar. 
Chelmsfordite. 

Hydrous. 

Plombierite. 
Okenite. 

DyKlasIte. 
JEdelforsite. 

Hydrous  SUieates  of  Lim§ 

and  Soda^ 
Pectolite. 

Soda  Table-spar. 

Batholite. 

Stellite. 

Hydrous  SiUcatss   of   Lims 
and  I\Uash, 

Apophyllita 
TeHelite. 
AlMa. 
OihaTKttSb 


AsihydrouB  Silicate  of  JJme, 
SodOf  and  Potash, 
Osmelite. 

Anhydrous  Silicate  of  Lime 
and  Iron. 

Babingtonite. 

Iron-lime  Garnet. 

Black  Garnet,  orMelanite. 

Aplome. 

Colophonite. 

Pjrrencite. 

Anhydrous  Silicates  of  Iron 
and  Soda, 

Arfvedsonite. 
Achmite. 

Silicates  of  Magnesia. 

Anhydrous. 

Chiysolite,  or  Peridot 

HontlceUitG. 

Oliyine. 

Boltonlte. 

Fonterlte* 

Hydrous. 

Hydrated  Olivine,  or  Vil- 

larsite. 
Noble  Serpentine. 
Common  Serpentine. 

Bowenite. 

Williamsite. 

Verde  di  Pnto. 

Verde  di  Bnsa. 
Bagrationite. 

Fibrous  Serpentine. 
Baltimorite. 
Chiysolite. 
Metaxiie. 
Picrolite. 

Foliated  Serpentine. 
Antigorite. 
liCarmolite. 

Steatite,  or  Soapstone. 

Potetone. 
Bensselaerite. 
Meerschaum. 

Talc. 

NeoUte. 
Deweylite. 
Hydrophite. 
Sdiiller  Spar. 

Aphrodite. 
Quinclte. 
Spadaite. 

Asbestos  of  Koruk. 
Keiolite. 
Ficrosmine. 

Anhydrous  Silicate  of  Mag- 
nesia with  Fluoride  of  Mag- 
nesium, 

Chondiodite. 

Anhydrous  Silicates  of 
Magnesia  and  lAme. 

Batradiite. 

Jade,    Nephrite,    or   Axe 
Stone. 
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Pyroxene. 

Angite. 

^gyrine. 

Azfredaonite. 

Hedenbergite. 

Polylite. 
Green  Coccolite. 

Fnnlcite. 
Diopside. 

white  CooooUte. 

Alalite. 

Fassaitc. 
Sahlite. . 

Baikallte. 

Pyrgom. 
Malacolite. 
Breislackite. 
Acanthoide. 
Jeffersonite. 
Diallage,    or    Aluminous 

Augite. 

Bronsite. 
Hypersthene. 
Sdiiller  Spar  (G.  Rose). 
Smaragdito. 

Uralite. 

Pargasite,  or  Noble  Horn- 
blende. 

Common  Hornblende. 
DiastiOite. 
Edenite. 

Gamsigradite. 
Tremolite. 

Peponite. 

Orammatite. 

Baphilite. 

Anthophyllite. 

Oedrito. 
White  or  Oriental  Jade. 
Calamite. 
Glassy  Actinolitc. 
Asbestiform  Actinolite. 
Rock  Wood. 
Mountain  Cork. 
Mountain  Leather. 
Mountain  Paper. 
Asbestos. 
Amianthus. 
Green  Biallage. 
Carinthine,  or  Ferruginous 

and  Aluminous    Horn- 
blende. 


Hydrous  Silicates  of  Mag- 
nesia and  Iron, 

Cummingtonite    (yar.    of 

Anthophyllite). 
Monradite. 
Dermatin. 
Picrbphyll. 

Hydrous  Silicate  of  Maggie- 
sia,  Ume,  and  Iron, 

Diadasite. 

Hydrous  SiUeaie  of  Soda, 
Magnesia,  and  Lron, 

Crocidolite. 


Hydrous  SilicaU  of  Oerous 
Oxide, 

Cererite. 

Anhydrous  Silicate  of 
Yttria, 
Gadolinite. 

Anhydrous  Silicate  of  Glu- 

cina, 
Phenakite. 

Anhydrous  Silicate  of  Glu» 
cina  and  Lime. 

Leuoophane. 

Silicates  of  Alumina. 

Anhydrous. 
Staurolite. 

Andalusite. 
ChiAstoUte. 

Kyanite. 

RhcBtizlte. 

Baxnlite. 
^  Monrolite. 
Sillimanite. 

Bncholzite. 

Fibrollte. 

Wbrthite. 

Xenolitc 
Talcite,  or  Nacrite. 

Hydrous. 

Scarbroite. 

Schrotterite,  or  Opal  AUo- 

Shane. 
oschine. 
Allophane. 
Porcelain  Clays. 

Kaolin  or  China  Clay. 

Smclite. 
Fire-clay. 
Pholerite. 

Lithomarge,  or  Hock  Mar- 
row. 

Camat. 

Hdopsitc 

Myelin. 
Halloysite. 

Severite. 

Smectite. 
Lenzinite. 
Bole. 
Bole  of  Sinope. 

Ochran. 
Razoumoffskin. 
Salt  Clay. 
Agulmatolite,    or    Figure 

Stone. 

Korelte. 
Catlinite. 

Larditc. 

Dysyntribite. 
Pyrophyllite. 
CoUyrite. 
Hovite. 
Dillnite. 
Cimolite. 
Tuesite. 
Montmorillonite. 


L^emnian  Earth. 
Malthadte. 
Bock  Soap. 
Fuller^s  Earth. 

Anhydrous  Silicates  of 
Lime  and  Fluorine, 

Topae. 

Tellow  Topox. 

Blue    Topax,  or  BrBsUian 

Sapphire. 
White  Topas. 
Minas  Novas. 
Pingos    d'agua,   or  Water 

Dropfl. 
Pycnlte. 
Pyrophyaalite. 

Silicates  of  Alumina  with 

Silicates  of  Potash,  Soda, 

Lithia,  Baryta,  Strontia, 

Magnesia,  Protoxide  of 

Cerium,  Yitria,  Glucina, 

Manganese,  and  Protoxide 

of  Iron. 

Anhydrous  Silicates  of 
Alumina,  Potash,  Soda, 
Linie,  ^c. 

Sodalitc. 
Lapis  Lazuli. 
Haiiyne. 
Noseane. 
Leudte. 

Nepheline. 

EbeoUte. 

Davyne. 
Cancnnite. 

FKLSPAR   SBCnON. 

Orthoclase,  or  Potash  Fel- 
spar. 

Adularia. 
Moonstone. 
Sonstone. 

Rhyacolite. 

Valeneiamte. 

Amanzite. 

Microcline. 

Hurchisonite. 

Necronite. 

Weissigite. 

Chesterlite. 

Amazon  Stone. 

Glassy  Felspar,  or  Sazudine. 

Ice  Spar. 

Perthite. 

Loxodase. 

Eiythrite. 

Variolite. 

Albite,  or  Soda  Felspar. 

Pericllne. 

Hypoederite. 

Oligoclase  Albite. 
Oli^oclase. 

Pensterite. 

HafneQordite. 
Andesine. 

Saocharite. 
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Labradorite,    or   Labrador 
Felspar. 
Paralogite. 
PanUte. 
KauiUte. 
Vosgite. 
SiUclte. 

Anorthite,  or  Lime  Felspar. 
Indianlte. 
Amphodclite. 
Biotina. 
Latrobite. 
Lepolite. 
Thlosaurite.  "> 
Bytownite.  ) 
Polyarglte. 
Rosellanc 

Hyalophane,     or     Baryta 

Felspar. 

Danburite,  or  BoronFelspar. 

Obsidian,      or     Volcanic 
Glass. 

Pitchstone. 

CanUUtc. 
Pearlstoue. 

Spluerulite. 
Pumice. 

Krablite. 
Baulite. 
{L'ud  of  Felspar  section.) 

Anhydrous  Silicates  of 
Alumina,  Lime,  ^c. 

OABNBT  8BCTX0N. 

Iron  Garnet. 
Common  Ghumet. 
Alniandine,    or    Precious 
GFamet. 

Pyrope,  or  Plre  Garnet. 

Carbuncle. 
Allochroite. 

lime  Garnet. 

Grossular. 

Cinnamon  Stone,  or  Eseonite. 

Wiluitc. 

Romanxofflte. 

Topazolite. 

Soodnito. 

Iron4ime  Garnet. 

Melanite,  or  Black  Garnet. 
Pyrenelte. 
Aplome. 
Colophonite. 

Manganese  Garnet. 
Spessartine. 
Polyadelphite. 

lAmc'chrome  Garnet, 

Uwarowite. 

(End  ttf  QamH  ieetion.) 

Meionite. 

Sarcolite. 

Scapolite,  or  Wemerite. 
Ekebergite. 
Oabronite. 
OlaoooUte. 
Nttttalite. 


Algerite. 

Palagonite. 

Paranthinc.  ^ 

Esmarkite  (Dnfrgiioy).  J 
Jad^ite,  or  Green  Jade. 
Prehnite. 

BdeUte. 

Pafflcrite. 

Konpholite. 
PorceUanite,  or  Porcelain 

Spar. 
Unionite,    or    White-lime 

Epidote. 
Zoisite. 
Bipyre. 

Hydrous  Silicates  of 
Alumina,  Potash,  Soda,  fe. 

Pollux. 

Damourite. 

Herschellite. 

ZEOLFTB  SECTION. 

Analcime. 

Bndnophlte. 

Olottalite. 

Clutbalite. 

Doranite. 
Natrolite,  or  Soda  Meso- 

type. 

Bergmannite. 

Lehontite. 

RadioUtc. 

SaTite. 

Oalactite. 

Iron  Natxoliteb 

Silicates  of  Alumina,  Lime, 

j-e, 
Okenite. 

DyKlasite. 
.X^lelforsite. 
Scoledte,  Needlestone,  or 

Lime  Mesotype. 

Stellite. 

Poonahlite. 

Soolezerose. 
Mesolite. 

AntrimoUte. 

FartJeUte. 

Harringtonlte. 
Mesole. 

Brevicite.  ^ 
Bergmannite./ 
Thomsonito. 

Picrothomeonita. 

Ohalilite. 

Soonlerite. 

OiarUte. 

CarphoetUMte. 
Stilbite,  or  Badiated  Zeo- 
lite. 

HypostObite. 
Sphiuostilbite. 
Healanditey    or    Foliated 

Zeolite. 

Beanmontite. 
Laumontite,  or  EffloreaeiDff 

ZeoHte.  * 

Gapordanite. 

Betcite. 
Ittnerite. 
Epistilbite. 

Bhrenbcrglte. 


Leonhardite. 

Faiyaiite. 

Phillipsite,  or  Lime  Har- 

motome. 
Gismondine,  or  2^gonit«. 

Pectolite. 

8oda  Table-ffpar. 

BathoUte. 

Stellite. 
Apophyllite,  or  Pyramidal 

Zeobte. 
TfMwnlltr 
Albln. 
Oxharerite. 

Chabazita. 

Acadialito. 

Haydenite. 

PhaooUte. 
Gmelinite,   or   Soda  Cha- 

bazite. 
Ledererite. 
Levyne. 

Silicaies  of  Alumina, 
Baryta,  j-c, 

Harmotome,     or     Cross- 

stone. 

Ifoxrenite. 
Brewsterite. 
Edingtonite. 

Silicaies  of  Alumina,  Lims, 
and  Magnesia, 

Sloanite. 
Pordte. 

^rrallolite. 

Silicates  of  Alumina,  Lime, 

i-c, 
Ellagite. 
Beamnontite. 
Neurolite. 
Thnlite. 
Maigante. 
Bipmuiite. 
Uigite. 
EnphjUite. 

Silicates  of  Alumina,  Imm, 
and  Iron, 

Anhydrous. 

laopyre. 

Tach^lite. 
Cjclopite. 

Hydrous. 

FliDthite. 
Melanolite. 

^drous  Silieatei  of  Alu- 
mina and  Magnssia, 

Soapstone  or  Saponite. 
Ilotlne. 
Thalito. 

I^^roeclcrite. 
Loganite. 
Ctaonikrite. 
Vermicnlite. 


Anauzite. 
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Anhydrous  Silicates  of  Alu- 
mina  and  Iron, 

Almandine,  or  Pr^dous 

Gkirnet. 
Allochroite. 
Common  Garnet. 

Silicates  of  Alumina^  Lime, 
Iron,  Cerium,  4^, 

Anhydrous. 

Cerium  Epidote. 

Allanite. 
Orthite. 

Hydrous. 

Thulite. 

Anhydrous  Silicaies  ofAlU" 
mina.  Lime,  and  Chrome, 

Uwarowite. 

Pyrope,  or  Fire  Garnet 
Garboncle. 

Silicates  of  Alumina,  Lime, 
Magnesia,  and  Alkalies, 

Anhydrous. 

Couzeranite. 

Hydrous. 

Wilsonite. 
Gieseckite. 
Pipestone. 

Silicaies  of  Alumina,  Mag- 
nesia,  and  Iron, 

Anhydrous. 
Magnesia-Gurnet. 

lolite,  or  Bichroite. 
AsptMiolite. 
B<madorfflte. 
Peliom. 
Steinhoilito. 
Fahlonite. 
Hard  Fahlnnite. 
0  Oigantolite. 
Liebenorlto. 
Finite. 
Praaeolite. 

Eonarkito  (Enlmami) 
Fyrargillite. 

Hydrous. 

Chlorite. 
Pennine. 
Clinochlora. 
Ripldolite. 
Bbodochrome. 
BhodophvUite.        ) 

PynMclerite  Tar.  I 
KlLmmenrite.    ) 

OrastlteYar.  S 
Taberfflte. 
Lopboite. 
Ogoolte. 
Aphroalderite. 
Lenchtenbeigite. 

Green  Earths 
Epichlorite. 

Schiller  Spar. 
Pimelite. 
Polychroilite. ., 
Chloritoid. 
Maaonite. 


Silicaies  of  Alumina,  lAins, 
Magnesia,  and  Iron, 

Anhydrous. 

Gehlenite. 

Ghiuconite. 

Idocraso. 

Egeran. 

Frugardlte. 

JefCreinowite. 

Protherite. 

Xanthite. 

Hydrous. 

Teratolite. 
Delessito. 

Orengosite. 
Bandite. 

Silicates  of  Alumina,  Lime, 
Magnesia,  Iron,  and  Alkalies, 

Anhydrous. 

MeUilite. 

Somervilllte. 

Zitrlite. 

HumboldtUlte. 
Wichtiaite. 

Socdawallto. 
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Biaxial  or  Potash  Mica. 
Muscovite,    or  Muscovy 

Glass. 

Margarodite. 

Adamsite. 

Ollbertite. 

Damoarlte, 

Paragonlte. 

Biotite,  or  Uniaxial  Mica. 
Meroxene. 
Rubellone. 
Voigtite. 
Lepidomelane. 
▲irtrophyllite. 

Phlogopite  (Rhombic  Mica). 

Fuchsite  (Chromium  Mioa). 

Lepidolite,  or  Lithia  Mica. 
{End  qf  Jiiea  uctkm,) 

Hydrous. 

Clintonite. 
DUterrite. 
Brandidte. 
Seybertite. 
Zanthophyllite. 

Palagonite,    or    Hydrous 

Scapolite. 

Notlte. 
Skolopsite. 
Green  Earth. 

Klrwanite. 

Anhydrous  Silicaies  ofAlu^ 

mina,  lime,  and  Yttria, 
Pistacite,  or  Lime-and-Lron 

Epidote. 

Arendalito. 

Buoklandite. 

Foachkinite. 

Achmatite. 

ThaUito. 

BoeitreToritab 

Ziygadita. 


Anhydrous  SUicatet  ofAlU' 
9/unaj  Potash^  LUkia,  j'O. 

Lithia  Mica,  or  Lepidolite. 

Zlnnwaldite. 
Weiasigite. 

Anhydrous  SiltcaU  of  Alu- 
mina and  Manganese. 

Spessartine,  or  Manganese 
Garnet. 

Hydrous  Silicate  of  Alu- 
mina, Manganese,  and  Iron, 

Carpholite. 

Anhydrous  Silicates  of  Alu- 
mina, t}r.  with  Bcracic  Acid, 

Tourmalino. 

Rabellite. 

Aphrizite. 
ScborL 
Zduxite. 

Anhydrous  Silicates  of  Alu- 
mina, Lime,  ^c,  with  Boracic 
Acid. 

Azioito. 
Danburite. 
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Anhydrous  Silieate  of  Alu- 
mina, Utanie  Acid,  itiria. 
Lime,  fe. 

Keilhaoite. 

Hydrous  Silieate  of  Alu- 
mina, Chromium,  fc. 

Chrome  Ochre. 

Anhydrous  Silicate  of  Alu- 
mina, Magnesia,  and  Alkalis. 

Pegmatollte. 

Anhydrous  SiUeates  of  Alu- 
mina and  Lithia. 

Spodumene. 

KllUnite. 
Castor. 

Anhydrous  SiHcate  of  Alu- 
mina, Lithia,  and  Soda. 

Petalite. 

Anhydrous  Silicates  of  Alu- 
mina and  Glucina. 

£meralcL 
Beryl. 

Aqaamarine. 


DaridMnito 
Oodhenico. 
Eoclase. 

Anhydrous  Silicate  of  Glu- 
cina and  Lime. 

Leuoophane. 

SUicaiiS  of  Zirconia. 

Anhydrous. 

Zircon. 
JargooB. 

Jaoynth,  or  HTiointb 
Ziroonite. 
Ottranite. 
Erdmannito. 
Malaoone. 
Tachyaphaltite. 
Calyptolite. 
Anerbachite. 

Hydrous. 

Catapleiite. 

Hydrous  Silicate  of  Thoria. 

Thorite. 

Monazite. 

Pyrochlore. 

Hydrous  Silicate  of  Cerium, 
Lanthanum,  Didymium,  ^-e. 

Mosandrite, 


CLASS  I. 
Brittle  and  Difficultly 

FUSIBLB. 

TirANTuic. 
Bntile. 

Sagenite. 
Anatase. 
Brookite. 
Kigrine. 

Gallidnlte. 
Lierine. 
Ihnenite. 
Hystatite. 
Washingtonite. 
Crichtonite. 
Ilmenomtile. 
Menaccanite. 
Mohsite. 

Warwickite. 

Perowskite. 
Polymignite. 
Polycrase. 
.£schynite. 

Sphene. 
OreenoTlte. 
Onarinite. 
Lederite. 

Spinthdre. 
Llgnrite. 


Keilhanite. 
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Oerstedite. 

Mosandrite. 

Tschewkinite, 

TANTALVIC. 

Fersusonite. 

Tynte. 

Tantalite. 

Caadterotantallte. 

Ixiolite. 

Dianite. 
Yttrotantalite. 
Enzenite. 
Pyrochlore. 

HioroUte. 

NIOBIUM. 

I     Samarskite. 
Adelpholite. 

TUKOSnif. 

Wolframine. 
Scheelite. 
Wolfram. 
Scheelitine. 

MOLlBIIJUfUM. 

Molybdine. 
Molybdenite. 

TANAMUM 

Vanadinite. 
Volboithite. 
Ensynchite. 


CHRomuiff. 

Oxide  of  Chrome,  or 

Chrome  Ochre. 

Chrome^ona. 
Wolchonskite. 
Uwarowite,    or     Chrome 
Garnet. 
Chromite,  or  Chromic  Iron. 

UBANIUIC 

Uranoehre,  or  Zippeite. 
Pitchblende. 

Coradte. 

PitUnen. 

Omnxniera. 

Uranoniobite. 

Eliasite. 

liebigite. 

Uraifalk-carbonat. 

Voglite. 

Johannite. 
Mecljidite. 
Uranite. 

AatoBite,  or  TcQow  UiaaitSb 

Chalcolite. 

Urangreen* 


Psilomelane. 

Varricite. 

Wad. 

^rioliinte, 
FoUaaite. 


Manganito. 

firaunite. 

IfwDoeline. 
Hausm&nnite. 

Baaelerite. 

Diallogite. 
Wlaerite. 
Maneanocalcite. 
Rhodonite,  or  JiCanguiese 

Spar. 

Allagite. 

Bastomite. 

Fowlerite. 

Dyasnite. 

OpsimoM. 

Paisbergite. 

Stratopdte. 
Photizite. 

Troostite. 
Tephroite,  or  Manganenan 

Chrysolite. 

Knebelite. 
Helyine. 
Carpholite. 
MAnganese  Blende. 
Hauerite. 

Manganesian  Alum. 

Tripliti^. 
Hnreanlite. 

Kaneite. 

Chreenovite. 

Crednerite. 
Pelokonite. 
Lampadite. 


CLASS  IL 

BsmXE,  KASXLT  FuSIBLB, 

AJSTD  Volatile. 

AB8SNIC. 

Natiye  Arsenic 

Arsenolite. 

Orpiment. 
Bealgar. 
Dimorphine. 

Arsenical  Pyrites,  or  Leu- 
copyrite. 

Allen:.ontite. 

Skntterodite. 

Gersdorfite. 
Amoibite. 

AjrriMONT. 
Native  Antimony. 

Senarmontite. 
Valentinite. 
Antimonphyllite. 
Antimonial  Ocfaxe. 
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Stibioonise. 
Cezrantite. 
Volgerite. 

Kermesite,  or  Bed  Anti- 
mony, 

Stibnite. 

Zinkenite. 

Jamesonite. 

Plagionite. 

Arsenical  Antimony. 

IJllmannite. 

TELLURIXnff. 

Native  Tellurium. 
Tellurite,  or  Telluric  Ochre. 

Hessite. 
Petzite. 

Sylvanite  (Miillerine),  or 
Yellow  Tellurium. 

Qraphic  Tellurium. 
Anrotdlnrlte. 

Nagyagite,  or  Black  Tel- 
lurium. 

BISMUTH. 

Native  Bismuth. 

Bismuth  Ochre. 

Agnesite. 

Bismutite. 

Euly  tine,  or  BisrauthBl  end  e. 

Karelinite. 

Bismuthine. 

Wittichite,    or    Cupreous 

Bismuth. 

Tannenite. 
Aikenite,  or  Needle-ore. 

Tetradymite,  or   Telluric 
Bismuth. 


CLASS  in. 

Mat.t.eabt.b,  not  HBDUa- 

BLB  BT  HbAT  ALOKB. 
ALUIOKUM. 

Cryolite. 
PachnoL'te. 

zmc. 

Zincite,  or  Red  Oxide  of 
Zinc. 

Calamine,  or  Zinc  Spar. 
Zinc  Bloom. 
Herrerite. 
Aurichalcite.  "1 
Buratit«.        / 


Zinc-Lxm  Spar. 
Kapnite. 

Smithsonite,  or  Zinc  Glance. 

Willemite. 

Troostite  (Shepard), 
Automolite. 
Wagite. 

Hopeite. 

Voltzite. 

Blende,  or  Zinc  Pyrites. 

Gleiophane. 

Manoatite. 

Wortsite. 
Gbslarite,  or  Sulphate  of 

Zinc. 
Almagrerite. 

CADMIUX. 

Ghreenockite. 

Przibramite  (Huot)  or  Cad- 
miferous  blende  &om 
Przibram. 

tik. 

Cassiterite,  or  Tin  Stone. 
Sparable  Tin. 
Stream  Tin.       > 
Toad'8-cyo  Tin.  i 
Rosin  Tin. 

Tin  Pyrites. 

LEAD. 

Native  Lead. 

Plumbic  Ochre. 
Minium,  or  Red  Lead-ore. 
Plattnerite. 

Cerusite,  or   White  Lead- 
ore. 

Gulena. 

Bine  Lead. 

Johnstonite. 

Bteinmannite. 

Targionite. 
Argentiferous  Galena. 

Anglesite. 

Lanarkite. 

Leadhillite. 
Snsannite. 

Cotunnite. 

Matlockite. 

Mendipite. 

Cromfordite,  or  Horn  Xjcad. 

Pyromorphite. 
PolysptaflBrite. 
Mieslte. 
Noaaierlte. 

Clausthalite. 

Rapbanoamit^ 
Tilkerodite. 

Plumbocaleite. 


Schc^letine. 

Wulf enite,  or  Yellow  Lead- 
ore. 

Vanadinite. 

Descloizite. 

Dechenite. 
Crocoisite. 
Melanochroite. 

Minietite,  or  Green  Lead- 
ore. 

Hcdyphane. 
Kampylite. 

Dufrenoysite. 

Bleinierite. 
Moffrasite. 

Kilbrickenite. 

Geocronite. 
Bchulzite. 

Boulangerite. 

Heteromorphite,   or    Fea- 
ther-ore. 
Meneghinlte. 

Jamcsonite. 

Plagionite. 

Zinkenite. 

Altaite. 

Kobellitc. 

Boumonite. 

Percylite. 

Caledonite. 

Linarite. 
Cnproplumbite. 
Wolchite. 
Vauquelinite. 

IBON. 

Native  Iron. 
Meteoric  Iron. 

Magnetite. 

Iron  Earth. 
Martite. 

Goetbite. 

Lepidokrokite. 

Onegitc. 

Przlbramitc 

RublngUmmer. 

Bammetblendc 

StilpnosidcritG. 

F^roflideritc 

limonite  or  Brown  Iron- 
ore. 

Brown  Haematite. 
Wood  Hnmatite. 
Qaellen. 

Bean-ore  or  Bohn-erx. 
Pea  Iron-ore. 
Xanthoeiderito. 
Bog  Iron-ore. 

Lake-ore.  ^  ^      , 

Brown  Ochro,  or  Ochry- wown 

Iron-ore. 
TtUov  Ochre. 
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Timber. 

Terra  di  Sienna. 

Hsematite,  or  Red  Iron-ore. 
Specolar  Iron-ore. 
Micaceous  Iron-ore. 
Red  Haematite,  or  Fibrons 

Red  Iron-ore. 

RedOchze. 

Koddle. 

Bed  Chalk. 

Scaly  Bed  Iron-ore. ) 

Red  Iron  Froth.      ) 

Turgltc? 

Chalybite,  or  Sparry  Iron- 
ore. 

Sphteroeideritc. 
Oligon  Spar. 
Junckerite. 
Clay  Iron-stone. 
Black  Band. 
Septaria. 

Vivianite. 

Hnllicitc. 

Anglarite. 

Blue  Iron-carth. 

Dnfrfinlte. 

Calciferrite. 

Delvauzene. ) 

Beratmite.     J 

Carphoaiderite. 

Zwiaelite. 
Triplite. 

Hurcaolite. 
TriphyUne. 

Hctepodte. 
Tetrapbyline. 

Alnandite. 


Pyrrhotine,   or    Magnetic 
Pyrites. 

Srrites. 
arcasite,  or  White  Iron 

Pyrites. 
Radiated  Pyrites. 
Spear  Pyrite«. 
Cockscomb  Pyrites. 
Hepatic  Pyrites. 
Waaserkies. 
Kyrosite. 
Cellular  Pyrites. 

Copperas,  or  Sulphate  of 

iron. 
Carphosiderite. 
Copiapite. 
Coqmmbite. 

Blakeite. 
Halotrichite. 
Halotri  chine. 
Jarosite. 
Botryogene. 
Voltaite. 
SiOsy. 
Diadochite. 

Zeilanite. 

Sideroachisolite. 
Hyalosiderite. 
Chlorophseite. 
Fayalite. 

Hisingerite. 
Thnnllte. 
Qillingiie. 


Nontronite. 

Halloysiteof  St  J«tfid«Oolib 

Chamoisite. 

Stilpnomelane. 

Lievrite. 

Wehrllte. 
Cronstedtite. 
Pinguite. 
Gramenite. 
Chloropal. 

Iron  Apatite. 

Mispickel,  or  Arsenical 

Iron-ore. 

Danaite. 

Piinian. 

Glancodote. 

Leuoopyrit«. 

Satersbergite. 
Symplesite. 
Pharmacosiderite,  or  Cub*- 

ore. 

Scorodite. 

Pitticite,  or  Pitchy  Iron- 
ore. 

Arsenosiderite. 

Franklinite. 

COBALT. 

Afibohin,  or  Earthy  Oobalt. 


Remingtonite. 

Syepooritc. 
Linnaeite,  or  Cobalt 

Pyrites. 
Carrollite. 

Cobaltine,  or  Cobalt 

Glunce. 
Smaltine,  or  Tin-whit« 

Cobalt. 
SoSlorito. 

Er}'thrine,  or  Cobalt 

Blooin. 
Kottigite. 
Cobalt  Coating. 
Roselite. 

Biebrite,  or  Cobalt  VitadoL 

XaOKEL. 

Annabergite^ 

Emerald  KickeL 

Zamtite. 

Millerite,  or  Capillaiy 

Pyrites. 
Plaoodine. 

Breithauptite,  or  Anti- 

moniu  KickeL 
Cloanthite,  or  Arsenical 

KickeL 
Rammelsbergjte,  or  White 

Kickel-Piprites. 
Gersdorfite,  or  Kickel 

Glance. 


Tombaiite. 

AxnolUte. 
Coiynite. 

XJUmannite. 
Copper  NickeL 

Nickel  Ochre. 

Meteoric  Iron,  or  Meteor- 
ites. 
Meteoric  Minerals,  yiz. : 

Apatoid. 

Ohantonnlte. 

Chladnite. 

Dydytite. 

lodiUte. 

Howaidite. 

OliTenoid. 

Partsohlte. 

Bohraibenlte,  or  Sbepardito. 

E^henomite. 
Iron-nickel  Pyrites,  or 

EisennickeUdes. 

Fentlandite. 

Pimelite. 

fNromeline,  or  Nickel 
Vitriol. 


COFPKB. 

Native  Copper. 

Tenorite. 

Cuprite,  or  Red  Copper-ore. 

Chalootarichite. 

Tile^xre,  or  Ziegelen. 

Melaoonite,  or  Black 
Copper-ore. 

Mysorine. 

Malachite,  or  Green 
Copper-ore. 

Chessylitis,  or  Blue  Copper- 
ore. 

Phosphorocalcite. 

Ehlite. 

libethenite. 

Thrombolite. 
TagUte. 

Copper  Glance. 

iCail-lMadod  Copper-ore. 
HaaULtit, 

Corelline. 
Ernbescite,  or  Bomite 

(Purple  CopperK)re). 
Chaloopyrite,  or  Copp«r 

'PjntM. 

Feaoook  Oopper-ora. 

Blliterid  Ooppcroie. 
Bamhardtite. 
Tetrahedrite,  Fahlen,  or 

Grer  Copper-ore. 
AmuTlte. 
MrtflUte.   ) 
FTaberglte.  / 
VonriMiita. 
SpanioUte.   *) 

Wolfiibezgite. 
Boumonite. 


Brodantite. 
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KSnigite. 

KnuiTite. 
Lan^ite. 
DeTuline. 
Cyanosite. 
Lettaomite. 
Vitriolite. 

Atacamite. 

Dioptase,  or  Emerald 

Capper, 
Chzysocolla. 

KupferpechMTZ. 
Taltalite. 
Chalkolite. 
Crednerite. 
Algodonite. 
Domeykite. 
Comwallite. 
Condurrite. 
Erinite. 
Clinodase. 
Trolite. 
Oliyenite. 

Wood  Aneniate. 
Euchroite. 
liroconite. 
Chalcophjllite. 
Lindackerite. 
Whitneyjte. 
Darwimte.  * 

Alisonite. 

Berselianite. 
Selenkupferblei. 
Selenbleikupfer. 
Vauquelinite. 


CLASS  IV. 

NOBLE  METALS. 

Rkduciblb  bt  Hxat 

IXOXE. 
KEBCUBT. 

Native  Quicksilrer. 

Native  Amalgam. 

Cinnabar. 

Hepatic  Cinnabar. 

Calomel,  or  Horn  Mercury. 

Cooeinite. 

Anuniolite. 

8ILTBB. 

Native  Silver. 
Selbita. 


Eeraigyrite,     or      Horn 
Silver-ore. 
Batter-milk  ISlTerore. 

Silver  Glance. 
BUm*  Black. 

Deleminzite. 

Jal^ite,    or    Cupriferous 
Silver  Glance. 

Stromeyerite,    or    Cupri- 
ferous Silver  Glance. 

Discrasite,  or  Antimonial 
Silver-ore. 

Stephanite,  or  Brittle 
Silver-ore. 

Polybasite. 

Psaturose. 

Fireblende. 

Sternberg!  te. 

Flexible  Sulphide  of  Silver. 

Ereieslebenite. 

Red  Silver-ore. 
Pyrargyrite,  or  Dark  Red 

Silver-ore. 
Proustite,  or  light   Red 

Silver-ore. 

Xanthoeone. 
Miaig}*rite. 

Bismuthic  Silver-orv 

Naumannite,  or   Selenide 

of  Silver. 
Riolite. 
Eucairite. 

Hessite,  or  Telluric  Silver- 
ore. 

Bromyrite,  or  Bromic  Sil- 
ver-ore. 

Embolite. 
Megabromite. 
Miluobromite. « 

lodyrite,  or  Iodic  Silver- 
ore. 

GOLD. 

Native  Gold. 
Electrum. 
Gold  Amalgam. 
Auriferous  l?jntM, 
Aurotellurite. 

PLATlllUM. 

Native  Platinum. 
Platin-iridium. 

PAIXADITTIC. 

Native  Palladium. 
Porpezite,  or  Oio  Padre. 


RHODIUM. 

Khodium  Gold. 

XBIDIX7H. 

Native  Iridium. 
Iridosmine,  or  Native  Alloy. 
Irite. 

OSKIUIC. 

Irid-osmine. 
Irite. 

LANTHAirUH. 

Lanthanite. 

Lanthanum^  Cerium,  and 

Didymium. 
Farisite. 
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Lanthanum,  Cerium,  Didy* 
mium,  and  Titanic  Acid, 

Tschewkinite. 

COLUMBIUIC 

Microlite. 

Torrelite. 

Pyrorthite. 

T^te. 

Bragite. 

Columbie  and  Titanio 
Acid,  and  Lanthanum. 

Pyrochlore. 

CEfilUM. 

Cercrite,  or  Cerite. 
Lanthanocerite. 


Alknite. 

Orthite. 

Pyrorthite. 

Cralorthite.    > 

XAnthorthite.> 

Bodenite. 

Oerino. 

Bagrationlta. 

Muromontito. 
Tritomite. 

Cryptolite. 

Pnoepho<cerite. 
Monazite. 

Edwarddte. 

Yttro-cerite. 

Fluocerine. 
Fluocerite. 


Seme  of  the  names  in  the  preceding  list  have 
been  purposely  inserted  twice.  By  that  means, 
certain  groups  (as  the  Garnets,  Felspars,  Zeo- 
lites, &c.)  can  bo  either  kept  together,  or  the 
minerals  which  compose  them  can  be  inserted 
in  the  places  which  they  would  more  pro- 
perly occupy,  if  arranged  strictly  accoraing 
to  the  chemical  composition  of  each  particular 
member. 

The  names  printed  in  a  smaller  type  are 
those  of  varieties  of  the  mineral  which  they 
immediately  follow. 

Minerva.  This  name  of  the  Latin  goddess 
who  was  identified  with  the  Greek  Athene  is, 
in  the  opinion  of  Professor  Max  Miiller, 
clearly  connected  with  mens,  the  Greek  ix4vos, 
and  the  Sanscrit  manas,  mind,  thus  express- 
ing a  purely  intellectual  idea ;  while  that  of 
Athene  denotes  the  physical  character  of  the 
dawn-goddess,  who  springs  from  the  fore- 
head of  Tjgub,  the  sky.  It  is  not,  however, 
ditficult  to  trace  the  connexion  of  the  two 
ideas.  The  kindred  Sanscrit  roots  ah  and  dah 
wliich  furnished  names  for  Ahana  and  Dahana 
(Daphne),  the  dawn,  supplied  also  the  germ  of 
Athens ;  and  the  notion  of  the  being  who 
wakes  up  the  world  after  the  darkness  of 
night  soon  passed  into  that  of  wisdom,  the 
metaphorical  connection  of  light  and  know- 
ledge (the  <pS>s  and  yvSurn  of  the  fourth  Go- 
spel) being  of  the  closest  kind.  Thus  in  one 
of  the  Vedic  hymns  it  is  said  of  the  dawn 
that  *  waking  every  mortal  to  walk  about,  she 
received  praise  from  every  thinker*  It  must 
likewise  be  remembered  that  the  Latin  name 
Minerva  is  explained  by  mane,  the  morning, 
by  manare,  a  verb  specially  applied  to  the 
rising  sun,  and  by  Matuta,  t)^  dawn.  But 
while  the  general  characteristics  of  the  god- 
dess are  for  the  most  part  faithfully  preserved, 
the  myths  which  have  clustered  round  these 
names  vary  greatly  in  form  and  incident. 
Thus  the  V^aa  mention  no  mother  of  the 
dawn,  and  the  Homeric  poems  know  of  no 
mother  of  AiYikuh,  whom  they  represent 
throughout  as  a  virgin  goddess.    As  springing 
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fromi  the  forehead  of  Zeus,  Dyu,  the  east,  she 
was  called  at  Home  Capta,  i.e.  Capita  (from 
caput,  the  head);  in  Messene,  Koryphasia 
(Kopwfrfi,  the  head) ;  in  Aigos,  Akria  {ixpos, 
topmost),  (Max  Miiller,  Lectures  on  Lan" 
ffuage,  second  series,  pp.  603  et  seq.)  But 
there  were  legends  which  made  Apollo  the 
son  of  Ath^nS,  and  these  are  at  once  ex- 
plained if  we  regard  him  as  the  sun-god 
rising  from  the  brightness  of  the  dawn,  while 
as  following  the  night  he  was  the  son  ot 
Leto  (a  name  which  reappears  in  the  words 
Latona,  Lethe,  lethum,  all  denoting  forgetful- 
ness  and  death).  In  the  Iliad  and  Odyssey, 
Athens  is  intimately  associated  with  the  solar 
heroes  Achilles  and  Odysseus ;  it  is  she  who 
restores  the  latter  to  his  pristine  beauty,  and 
imparts  vigour  to  the  failing  limbs  of  Laertes. 
In  general  she  is  represented  in  these  poems 
as  being  in  perfect  accord  with  the  will  of 
Zeus ;  but  in  one  passage  of  the  Iliad  (i.  400^ 
she  engages  in  an  abortive  conspiracy  to  bina 
Zeus,  in  which  she  is  the  accomplice  of  Hera 
and  Poseidon.  In  the  legend  of  Pandora,  at 
the  instigation  of  Zeus  she  takes  part  in  th» 
plot  which  results  in  the  increased  wickednesji 
and  misery  of  man;  while  in  contrast  with 
this  the  myth  of  Prometheus  exhibits  her  as 
aiding  in  lus  theft  of  fire  against  the  will  of 
Zeus,  and  one  version  represents  her  as  so 
acting,  not  from  feelings  of  friendship,  but 
from  the  passion  of  love.  Her  epithet  rptro- 
y4ytia  is  explained  by  M.  Br^al  (Hcrcide  et 
Cacus,  p.  17)  by  a  reference  to  the  Vedic 
Trita,  who  reigns  over  the  waters  and  the  air,, 
and  whose  name  reappears  in  the  Greek  Tritoa 
and  Amphitrite. 

At  Rome,  Minerva  had  three  temples :  one 
on  the  Capitol ;  a  second  on  the  Aventine ; 
and  a  thiid  on  the  Cslian  Mount.  There 
were  also  two  great  festivals  celebrated  an- 
nually in  her  honour;  the  one  called  Qunr- 
QUATRUs  or  QuiNQCATRiA,  the  Other  Qum- 
QUATRTA  Minora.  The  personification  of 
thought  or  judgment  in  the  Latin  Minerva 
is  shown  in  many  provefbial  phrases,  as  Sum. 


MINIATUKE 

mmertfam  (the  fool  instructs  the  wise) ;  to 
do  a  thing,  tenui,  pinaui^  or  crassd  Minervd, 
is  to  do  it  poorly,  stupidly,  or  awkwardly. 

Miniature  (Fr.  from  miniare,  to  colour 
with  minittmy  first  applied  to  the  decoration  of 
MSS.,  and  si^ifying  the  large  initial  letters 
written  in  minium  or  red  lead).  In  Faint- 
ing, a  representation  of  nature  on  a  very 
small  scale.  Miniature  painting  is  generally 
executed  on  ivoiy ;  and  is,  as  to  composition, 
drawing,  and  finishing,  subject  to  the  same  laws 
as  painting.  The  outline  is  traced  upon  the 
ivoiy  with  a  silver  point  or  pencil,  and  must 
be  extremely  light  and  delicate.  This  is  after- 
wards drawn  in  with  thin  carmine  as  correctlv 
as  possible ;  the  corrections  being  made  witn 
finely  powdered  pumice-stone,  rubbed  on  with 
a  paper  or  leather  stump.  The  dead  colouring 
then  proceeds,  wherein  the  shadows  are  left 
delicate  and  the  lights  strong,  the  full  effect 
being  afterwards  produced  by  dotting.  The 
artist  usually  beffins  the  shades  with  Termilion 
and  carmine,  giving  the  strongest  touches  to  the 
most  prominent  parts,  and  to  the  parts  where 
separations  are  marked  out  in  shades  that  are 
obscure.  Indigo  is  afterwards  used  for  the 
bluish  shades  on  such  parts  as  recede  from  the 
light.  YeUow  tints,  composed  of  ochre  and 
Tennilion,  are  usually  employed  on  the  sides  of 
HiB  nose  towards  the  bottom,  under  the  eye- 
brows, underneath  the  cheeks,  and  on  otner 
parts  rising  towards  the  light.  The  back- 
grounds, if  dark,  are  commonly  composed  of 
bistre,  umber,  or  Cologne  earth,  with  black  and 
white ;  others  of  a  yellow  cast  by  the  use  of 
ochre.  The  grey  backsroirnds  are  formed  by 
\Hack,  white,  and  a  littie  indigo.  When  of  a 
green  or  olive  hue,  Dutch  pink,  white,  and  black 
Sfe  the  ingredients.  The  backgrounds  are 
formed  in  two  coats,  first  laying  on  a  light 
thin  tint»  and  afterwards  a  darker  one  of  the 
same  colour,  evenly  and  smooth.  The  dotting 
is  performed  by  separate  dots,  or  by  short 
hatching  strokes  crossing  each  other  eveiy 
way  so  as  to  have  the  appearance  of  being 
dotted. 

Among  miniature  painters,  the  most  distin- 

Sished  are :  Attavante ;  Memling  (died  1496) ; 
uHoClovio;  Nicholas  Hillifurd ;  Isaac  Oliver 
and  Peter  Oliver;  Samuel  Cooper  (1609-72); 
Jacques  Antoine  Arlaud  (1688-1743) ;  Bosalba 
Oarriera ;  and  Jean  ^tienne  Liotard,  who  died 
in  1776  :^  the  present  century  has  also  had  many 
distinguished  artists  of  this  class,  but  the 
art  of  miniature  painting  as  applied  to  por- 
traiture has  greatly  suffered  of  late  years 
through  the  introduction  of  photography. 
BMnlin    (Lat.    minimus).      In  Music,    a 

character  N  equal  in  duration  to  two  crotchets, 

or  half  a  semibreve. 

HmDL    The  sixtieth  part  of  a  fluid  drachm. 
Iglnlma    or    Minizniy    Order    of  tbe. 

A  religions  order  instituted  by  St.  Frauds 
de  Paulo  in  the  fifteenth  century.  By  the 
name,  derived  from  Lat.  minimus,  the  least, 
the  founder  meant  to  indicate  that  humility 
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j  should  be  the  distinguishing  feature  of  the 
order.  In  conformity  with  this  design  the 
rules  he  prescribed  were  of  the  strictest  kind. 
Besides  the  three  usual  tows  of  poverty,  con- 
tinence, and  obedience,  the  most  rigid  abstinence 
was  inculcated.  Except  in  cases  of  illness, 
the  members  were  prohibited  not  only  from 
touching  animal  food,  but  even  butter,  milk, 
or  cheese,  or  indeed  an^  kind  of  sustenance  in 
the  composition  of  which  such  materials  were 
used.  Their  dress  was  of  the  coarsest  kind ; 
the  colour  being  black,  like  that  of  the  Fran- 
ciscans. Long  before  the  death  of  its  founder, 
this  order  had  attained  so  high  a  degree  of 
celebrity  for  sanctity  that  it  could  boast  of 
monasteries  in  Italy,  France,  Spain,  and  Ger- 
many ;  and  at  no  very  distant  period  it  counted 
no  fewer  than  460  religious  houses  scattered 
throughout  Europe  and  Asia. 
Mintmnm.  [Maxima  and  Minima.] 
nCinliniun  Bqaares.  In  the  theory  of 
observations  the  method  of  minimum  squares 
is  that  by  means  of  which  the  most  correct 
result  is  sought  to  be  deduced  from  a  series  of 
mutually  discordant,  but  equally  trustworthy, 
observations.  The  principles  upon  which  the 
method  is  founded  are  somewhat  obscure,  and 
differ  in  different  writers,  all  of  whom,  how- 
ever, agree  in  their  conclusions.  The  reader 
will  find  these  principles  ably  discussed  in  a 
memoir  by  Ellis  in  the  eighth  volume  of  the 
Cambridge  Transactions,  1844.  We  must  here 
confine  ourselves  to  the  briefest  possible  illus- 
tration of  the  method,  and  refer  tiie  reader  for 
principles  and  details  to  the  collected  works  of 
Gauss  and  Laplace,  the  founders  of  the  method, 
or  to  one  or  other  of  their  commentators; 
amongst  whom  may  be  mentioned:  Poisson 
{Connaissance  des  Temps,  1827);  Ellis;  Ivory 
in  TUlocKs  Magazine  and  Philosophical  Maga- 
zine ;  Airy  in  his  Theory  of  Errors  of  Observa- 
tion,  &c.  London  1861;  and  the  'Essays  on 
Probabilities '  in  the  Cabinet  Cydopadia  1838 
Encyclopedia  Metropolitana,  and  Penny  Ouclo 
padia.  Gauss'  researches  on  the  subject  havi 
been  collected  and  translated  by  Bertrand 
imder  the  tide  MHhode  des  Moindres  Carris, 
Paris  1866— a  useful  little  work. 

To  illustrate  the  method  by  an  example,  let  us 
suppose  our  object  to  be  the  detemunation  of 
the  most  probable  values  of  a  series  of  n  mac;- 
nitudes,  x,,  x,,  .  .  .  x^,  which  satisfy  a  certam 
equation  of  condition 

fl,  a:, +  a,  x,+   ...  On*,— V—0; 

of  which  the  coefficients  a,,  a,  .  .  V,  however, 
can  only  be  determined  by  observations  liable 
to  error.  By  a  series  of  m  equally  trustworthv 
observations  {m  usually  exceeds  n),  we  shall 
be  led  to  the  following  system  of  equations : — 

ai,i  a:,  +  ai.«  ar,  +   .  .  .  aLn*,— V,  —f, 


^1*1  +  <'in.»*'j  + 


tin,o< 


rr.-V, 


m' 


where  e,,  «.  .  .  .  e^  &re  unknown  quantities 
which  would  severally  vanish  if  the  observa- 
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tions  were  all  accurate.  This  not  being  the 
case,  they  represent  the  errors  of  the  oUerva- 
tiotu.  "Sow  by  the  law  of  minimum  squares 
the  most  trustworthy  values  of  x^,  jr,  .  .  x^^, 
under  the  given  circumstances^  are  those  which 
render  the  sum  of  tJie  squares  of  the  errors^  viz. 
«!*  +  «,*+  .  .  .  +<Jni*=«,  a  MiNiHUM.  Ac- 
cording to  the  principles  of  the  differential  cal- 
culus, therefore,  the  n  equations,  which  precisely 
suffice  for  the  determination  of  f  p  x , . .  x^^  arc — 

t  ds  ^ 

in-    «ai,l  «l  +  02,1  «,  +     ....   On.!^  — 0 


'Oi^«i+fl3,3«a  + 


flm.a  ^m*"0 


tl 


in,p 


fm«0. 


The  solution  of  these  equations,  after  substi- 
tuting for  <?,,  tfj  &c.  their  values  m  x,,  x^  &c., 
is  effected  in  tne  ordinary  manner.  Instead 
of  hero  exhibiting  the  genenil  formulae,  we 
prefer  to  consider  the  special  case  where  there 
is  but  one  magnitude  or,  =»  V  to  be  determined 
directly  from  observation.  We  have  here,  of 
course,  Og  =  0  for  all  values  of y  different  from 
1 ,  and  Ai,i  8 1  for  all  values  of  t.  All  the  above 
equations  vanish  except  the  first,  which  reduces 
toflMr,»V,+Vj+  .  .  .  Vn»,  and  gives  us  the 
ordinary  average  or  arithmetic  mean  of  all  the 
observations,  as  the  best  value  of  t ,.  Sup- 
pose  next  we    had   to  determine  the   most 

probable  value  of  a  certain  quotient  f,a  — 

^» 
from  m  observations  which  gave  the  dividends 

Vi,V, . .  V,,j,  and  the  corresponding  divisors 

Oi.ii  fla,!  t  •  •  Om.i.    Wo  should  have,  from  the 

fint,  and  sole  equation, 

*"     ai,i«  +  a2.i*+   .  .  .  a„,.i« 

as  the  most  trustworthy  value  of  the  unknown 

quotient  —     The  quotient  obtained  by  di- 

^» 
Tiding  the  mean   of  the  observed  dividends 

y  by  the  mean  of  the  observed  divisors  flj, 

that  is  to  say  the  quotient 

»  I  •♦•  'a  ...    Vin 

fli.i  +  Oa.1  •  •  •  ^1 

would  in  general  differ  from  the  above  and  be 
less  trustworthy. 

SUnliiff.  The  operation  of  discovering  and 
removing  from  the  bowels  of  the  earth  such 
minerals  as  are  valuable  to  man.  When  the 
minerals  in  question  occur  at  the  earth's  sur- 
face, so  that  they  can  be  removed  by  the  light 
of  day,  the  operation  is  properly  regarded  as 
QuARBTiNO  [which  see].  The  nature  of  the 
materials  removed  should  make  no  difference 
in  the  term,  as  many  earthy  minerals  are  mined 
for,  and  many  mineral  veins  quarried. 

The  first  operation  of  mining  is  the  discoveiy 
of  mineral,  and  this  depends  partly  on  the  geo- 
logical position  of  the  mineral  sought  for.  If 
a  bed  or  stratum  is  required  to  be  extracted,  and 
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this  bed  is  nearly  horizontal,  it  will  crop  out 
along  a  line,  and  levels  or  tunnels  driven  in  at 
any  part  of  this  line  or  outcrop  will  lead  to 
a  knowledge  of  the  state  of  the  deposit,  and 
surest  means  of  working  it  If  a  mineral 
vein  is  the  object,  the  outcrop  is  less  distinct, 
and  often  at  the  surface  the  discovery  indicates 
very  slightly  the  nature  and  magnitude  of  the 
deposit.  Tnese  two  great  methods  of  Tninjpg 
are  illustrated  in  England,  one  by  coal  mining, 
and  the  other  by  copper  and  lead  mining. 

In  coal  mining,  the  object  is  to  remove  as 
much  as  possible  of  a  distinct  bed  or  deposit  of 
mineral,  forming  an  integral  part  of  the  earth 
at  the  spot  where  it  occurs.  It  is  clear  that  if 
this  be  removed,  the  earth  above  must  come 
down,  the  mineral  having  been  entirely  under 
the  pressure  of  the  superincumbent  mass, 
which  increases  with  the  depth  of  extraction. 
Provision  must,  therefore,  be  made  against  the 
falling  in  of  the  roof  during  the  progress  of 
extraction.  It  is  also  clear,  that  since  mudi 
water  exists  in  the  earth,  and  moves  with  a 
certain  freedom  through  strata,  we  may  chance 
to  cut  strata  that  will,  if  passed  through, 
let  down  much  water  to  the  work  below,  even 
if  in  the  works  themselves  there  is  not  a 
natural  and  ^eat  accumulation  of  water. 
Under  any  circumstances,  extensive  woriui 
carried  on  at  any  considerable  depth  below 
the  surface  will  certainly  need  support  and 
probably  drainage. 

Lastlv,  it  will  not  be  difficult  to  understand 
that  a  free  circulation  of  air  is  necessary  for 
carrying  on  the  works,  more  especially  when 
they  are  deep  and  extensive.  Thus  the  system 
of  mining  must  have  reference  to  the  nature 
of  the  roof  and  the  depth  of  the  mine,  to  the 
drainage  of  the  mine,  and  to  the  ventilation. 
In  order  to  reach  the  mineral,  it  is  gener^y 
necessary  to  sink  a  pit  or  shaft,  an  operation 
the  expense  and  difficulty  of  which  depend  on 
local  circumstances. 

In  mining  for  ores  that  e^dst  in  mineral 
veins,  there  is  often  little  difficulty  in  regard 
to  the  roof,  as  the  ore  fills  up  a  gap  inafSb. 
has  no  tendency  to  close,  and,  shafts  being  f^- 
quent  for  the  sake  of  getting  the  ore,  there  is 
seldom  much  trouble  with  ventilation.  Drain- 
age in  such  cases  is,  however,  generally  of 
primary  importance. 

The  minmg  operations,  when  access  is  once 
obtained  to  a  deposit  of  valuable  mineral,  must 
be  regulated  by  the  hardness,  toughness,  and 
condition  of  the  mineral.  Coal  can  be  removed 
by  undermining  or  underholing,  that  is  by  cut- 
ting a  deep  groove  at  the  bottom  of  the  bed, 
and  using  wedges  to  make  it  fall.  Ores  are 
generally  obtained  by  blasting,  or  bv  pick  and 
gad — the  pick  and  small  iron  weaves  called 
gads  bein^  the  common  tools  of  t£e  miner. 
Once  obtamed,  the  produce  has  to  be  carried 
along  to  the  shaft,  and  then  lifted  to  the 
surface — operations  less  simple  than  they  at 
first  appear,  but  not  requiring  special  notice  in 
this  puu». 

The  drainage  of  mines  if  effected  generally 
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bj  a  mixed  system,  the  water  being  carried  off 
as  far  as  possible  by  natural  drains  to  as  low  ] 
a  level  as  circumstances  admit  [Adit],  and  the  ! 
rest  pumped  by  powerful  machineiy  or  lifted  , 
in  iron  buckets,  according  to  the  quantity  and 
magnitude  of  the  works.    Steam  is  largely 
employed  in  draining,  and  the  same  lifting 
power  is  made  use  of  to  remove  the  mineral 
to  the  surface. 

Ventilation  is  earned  on  in  coal  mines  by  a 
system  of  subdivision  of  the  work,  and  by 
placing  walls  and  doors  to  insure  a  current  of 
air  throughout  The  air  is  generally  drawn  into 
tkt  mine  at  one  shaft,  b^  converting  another 
into  a  chimney  and  placmg  a  furnace  at  the 
bottom  to  insure  a  draught. 

The  roof  of  a  coal  mine  always  requires 
careful  attention.  At  first  only  so  much  coal 
is  taken  as  to  leave  suffident  support.  The 
rooif  of  the  galleries  thus  made  is  propped, 
and  the  rest  of  the  coal  is  then  removed 
carefully.  Ultimately  the  roof  is  allowed  to 
faU. 

In  metal  mines  a  number  of  shafts  are  sunk, 
generally  in  or  near  the  lode,  or  through  rocks 
to  cut  it  The  shafts  are  much  more  nume- 
rous than  in  coal  mines,  and  often  pay  for  their 
cost.  The  ore  is  removed  in  successive  levels, 
beginning  from  below  wherever  it  is  found. 
The  walls  are  left. 

Minion.  In  Printing,  the  name  of  a  kind 
of  type,  one  size  smaller  than  that  used  in  this 
werk.     [Type.] 

Minister  (Lat).  In  Politics,  a  servant 
of  the  sovereign  executive  power  in  a  state : 
generally  speaking,  the  head  of  a  department 
or  branch  of  government  Usage,  in  different 
coimtries,  fixes  very  differently  the  limits  of 
that  higher  class  of  servants  to  which  the  term 
is  applied.  In  the  British  Empire,  none  but 
the  heads  of  administrative  departments  are 
termed  ministers :  part  of  whom  belong  to  the 
cabinet,  and  part  are  not  included  in  it  The 
cabinet  ministers  have  varied  under  different 
administrations ;  and  as  our  government  is  of 
mixed  organisation,  partly  to  serve  the  actual 
necessities  of  state,  and  partly  retaining  ancient 
distinctions  of  office  founded  on  usage  only, 
some  of  the  ministers  hold  merely  sinecure 
appointments.  In  France,  where  the  forms  of 
government  are  established  more  on  the  princi- 
ple of  utility,  there  were  under  the  Restoration 
eight  ministers  so  called:  1.  of  the  interior; 
2.  of  finance ;  3.  of  justice ;  4.  of  public  in- 
struction and  ecclesiastical  afl^irs ;  5.  of  com- 
merce and  public  works ;  6.  of  the  marine  and 
colonies ;  7.  of  war ;  8.  of  foreign  affiiirs ;  to 
which  the  empire  has  added  a  9th,  of  the 
Imptrial  hottsehold.  In  England,  ministers 
sit  and  vote  in  either  house  of  parliament — by 
hereditary  right,  if  peers;  as  rej)resentatives 
only,  if  commoners.  In  France,  ministers  have 
also,  by  virtue  of  their  office,  a  right  to  sit  and 
take  part  in  the  debates  in  either  chamber. 
In  the  United  States,  no  minister  (or  secretary, 
in  the  language  of  that  ^vemment)  can  be 
chosen  either  representative  or  senator.    In 
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some  European  countries  (as  Russia),  a  dis- 
tinction is  established  between  the  private 
affairs  of  the  sovereign  and  foreign  affairs,  on 
the  one  hand,  which  form  the  combined  duties 
of  the  cabinet  ministers;  and  the  affiiirs  of 
the  interior,  which  are  intrusted  to  ministers 
of  state.  There  are  also  in  some  governments 
honorary  or  conference  ministers,  without  any 
real  department  of  duty.  The  representatives 
of  minor  sovereigns  at  foreign  courts  are 
usually  styled  ministers^  instead  of  ambaS' 
Bailors.  The  term  minister  is  also  frequently 
used  in  a  sense  synonymous  with  clergyman, 
Miniom  (Lat).  Ked  Lead.  [Lbaj}.] 
BEinnehdfe  (Oer. ;  literally  courts  of  love). 
The  name  given  by  the  Germans  to  the  courts 
of  love,  famous  in  the  history  of  chivalry. 
The  subjects  brought  before  these  courts  were 
chiefly  connected  with  the  Romantic  gallantry 
of  the  period,  and  consisted  either  of  questions 
proposed  with  the  view  to  entrap  the  judges 
mto  some  awkward  decision,  or  of  serious 
complaints,  resulting  from  affairs  of  the  heart, 
which  were  discuss^  with  all  the  formality  of 
a  court  of  law.  These  minnehofe  were  for  a 
long  period  looked  upon  as  forming  an  in- 
dispensable part  in  all  chivalrous  exercises. 
Knights,  ladies,  and  poets  alike  participated 
in  their  proceedings ;  and  large  collections  of 
their  decisions  are  still  extant.  A  certain 
number  of  ladies  acted  as  judges  in  these 
courts,  and  conducted  the  proceedings  as 
counsel ;  they  were  attended  by  a  train  of 
nobles,  knights,  and  others,  who  were  invested 
by  the  court  with  gradations  of  precedency 
analogous  to  those  conferred  by  the  sovereign. 
These  courts  were  held  periodically  at  Signes, 
Avignon,  Lille,  and  Pierrefeu.  The  last  regu- 
lar court  of  this  kind  was  celebrated  by  Charles 
VI.  and  his  wife  Isabella  of  Bavaria ;  but  they 
were  now  and  then  renewed  at  irregular  inter- 
vals, and  the  last  on  record  took  place  as  late  as 
the  reign  of  Louis  XTV.  "We  subjoin  a  few  speci- 
mens of  the  questions  proposed  in  these  courts 
for  debate  and  decision.  1.  Which  is  harder  to 
bear — the  infidelity  or  the  death  of  the  beloved  ? 

2.  Whether  does  a  man  whose  wife,  or  a  lover 
whose  betrothed,  is  unfaithful,   suffer  most? 

3.  Who  is  more  culpable — the  man  who  boasts 
of  favours  from  a  lady  which  he  never  received, 
or  he  who  having  really  received  them  makes 
it  known  ? 

Minnesingers.  The  most  ancient  school 
of  German  poets,  whose  name  is  derived  from 
the  old  German  word  minne  {love).  The  songs 
and  fame  of  the  Proven9al  troubadours  appear 
to  have  penetrated  into  Germany  under  the 
first  emperors  of  the  house  of  Hohenstauffen  ; 
in  whose  time  the  crusades  and  the  frequent 
Italian  wars  combined  to  bring  their  nation, 
seated  as  it  is  in  the  centre  of  Europe,  in 
closer  communication  with  those  surrounding 
it  The  minnesingers  imitated  in  German  the 
strains  of  those  early  poets,  and,  like  them, 
made  love  their  principal  subject ;  which  was 
celebrated  with  much  of  pedantry  and  false 
conceits,  but,  at  the  ume  time,  not  without 
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generous  and  chiyalric  feeling.  The  verses 
of  the  minnesingers  ure  in  the  old  Suabian 
dialect  of  the  Hi^  German,  which,  under  the 
Hohenstauffens,  themselves  of  Suabian  race, 
was  the  court  language.  As  was  the  case  with 
the  troubadours,  the  minnesingers  belonged  to 
two  different  classes :  there  were  among  them 
many  knights,  princes,  and  even  sovereigns; 
while  there  was  also  another  class  of  moro 
professional  poets — wandering  minstrels,  who 
attached  themselves  to  the  persons  of  distin- 
guished chiefs,  or  wandered  from  court  to 
court.  The  oldest  of  the  minnesingers  known 
to  us  is  Henry  of  Veldeck,  about  1170.  During 
the  remainder  of  the  twelfth  and  first  half  of 
the  thirteenth  century  this  school  of  poets 
flourished;  afterwards  it  gradually  decHned, 
and  was  succeeded  by  the  less  chivalrous  and 
homelier  school  of  the  master-singers.  We 
possess  the  names  of  more  than  300  poets»  and 
pieces  of  the  composition  of  a  large  proportipn 
of  them,  who  sang  during  the  short  period  in 
question.  The  German  amatory  poets  had 
their  high  and  low  minne,  like  the  celestial  and 
popular  Aphrodite  of  the  ancients ;  the  former 
an  abstract  and  chivalric  devotion  to  a  be- 
loved object,  the  latter  a  less  elevated  passion. 
The  ancient  German  national  epic,  called  the 
yibilungen  Lied,  and  the  heroic  poetry  of  the 
Heldenimch,  belong  to  the  same  penod  and 
dialect,  and  were  works  of  the  same  race  of 
poets;  as  were  also  other  poetical  romances, 
founded  on  the  foreign  traditions  of  France, 
Brittany,  and  classical  antiquity.  {Edinburffh 
JievicWy  April  1862,  p.  359 ;  National  Review ^ 
July  1868,  p.  74.) 

HKinnow  or  BKlnim  (Lat.  minimus,  least). 
The  name  of  a  species  of  Cyprinoid  fish 
(lA!Uciscus  phoxinus,  Cuv.),  and  the  smallest 
of  the  British  species  of  that  family.  It  in- 
liabits  many  of  the  fresh-water  streams  and 
canals  in  England,  and  spawns  in  June,  when 
each  female  is  attended  bv  two  males. 

Minor.    In  Music.     [Major.] 

Minor  Determinants*  [Determinants.] 

Minor  Term  of  a  Caterorioal  Syllo- 
gism. In  Logic,  the  subject  of  the  conclusion. 
The  minor  premiss  is  that  which  contains  the 
minor  term.  In  hypothetical  syllogisms,  the 
categorical  premiss  is  called  the  minor. 

Minority.    In  Law.     [Aos.] 

Minority.  In  Politics,  the  period  during 
which  the  sovereign  in  an  hereditanr  monarchy 
IS  incapacitated  from  exercising  the  supreme 
authority  by  reason  of  not  having  attained  the 
Age  prescnbed  by  law ;  also  the  state  of  such 
incapacity.  The  royal  authority,  in  hereditary 
monarchies,  never  dies ;  and  when  a  sovereign 
deceases  leaving  a  successor  below  age,  it 
fkasses  immediately  to  the  person  or  persons 
whom  the  constitution  has  invested  with  the 
authority  of  regent;  as  it  also  does  when  a 
king  becomes  subject  to  any  other  incapacity. 
The  term  of  royal  minority  is  variously  regu- 
lated by  the  constitution  of  different  countries. 
The  legal  majority  of  a  king  of  France  was 
fixed  at  fourteen  by  an  ordinance  of  Charles  V., 

Vol.  IL  645 


MINSTRELS 

which  has  been  since  followed  in  that  country ; 
but,  as  a  year  commenced  is  reckoned  as 
accomplished,  the  actual  period  at  which  a 
king  of  France  begins  to  govern  is  the  age  of 
thirteen  years  and  a  day.  The  same  period  is 
fixed  by  the  laws  of  Spain  and  Portugal.  By 
the  constitution  of  Great  Britain  the  sovereign 
is  of  full  age  at  eighteen  years,  as  far  as  can 
be  collected  from  the  statutes  passed  at  several 
times  to  empower  the  king  to  name  a  regent 
whenever  it  has  been  apprehended  that  the 
crown  was  in  danger  of  devolving  on  a  prince 
under  age. 

Minos.  In  Mythology,  a  son  of  Zeus  and 
Europa,  and  king  of  Crete.  After  his  death  he 
became  judge  of  the  infernal  regions,  along 
with  JE&cas  and  Rhadamanthus.  For  the 
meaning  of  the  name,  see  Menu. 

Minotaur  (Gr.  fiiynhavpos).  In  Mytholoey, 
a  monster,  half-man  and  half-bull,  said  to  be  me 
son  of  Pasiphae,  wife  of  Minos,  king  of  Crete, 
by  a  bull  (ravpos) ;  hence  the  term  Minotaur. 
According  to  one  version  of  the  myth,  Minos 
shut  him  up  in  the  lab}Tinth  of  Dsdalus, 
feeding  him  with  criminals,  and  afterwards 
with  youths  and  maidens  sent  from  Athens. 
Theseus,  by  the  assistance  of  Ariadne,  suc- 
ceeded in  destroying  him,  and  thereby  rescued 
the  Atlienians  from  the  obligation  of  sending 
their  children  to  be  devour^.  The  bull  of 
Minos,  whose  wife  is  Pasiphae,  the  ffiver  of 
light  to  all,  is  seen  again  in  the  bull  of  Indra, 
as  well  as  in  that  which  bears  Europa  across 
the  sea.  In  some  m3rths,  as  in  that  of  the 
Marathonian  bull,  the  only  idea  attached  to  it 
is  that  of  devastation;  but  the  Marathonian 
bull,  like  the  Minotaur,  is  slain  by  Theseus^ 
who  is  also  a  solar  hero. 

Minster  (G«r.  munster,  Gr.  fioywrrfipioy). 
In  England  this  term  was  originally  applied  to 
the  outposts  of  the  Christian  Church,  main- 
tained by  bodies  of  priests  living  under  rule 
in  those  isolated  stations  which  have  ever  since 
that  time  retained  the  maternal  title  of  minster. 
These  minsters  were  not  necessarily  parish 
churches,  although  they  might  become  the 
parents  of  many  such  diurches.  Thus  every 
station,  in  the  advance  made  by  the  fellow- 
labourers  of  Augustine,  received  the  name  of 
monastery  or  minster^  and  retained  it  long 
after  the  place  of  the  monks  had  been  fillea 
up  by  secular  priests.  (Earless  'Gloucester 
Fragments,'  Edinburgh  Review^  Oct.  1862, 
p.  420,  &c) 

Minstrels  (Fr.  minestrel,  from  Old  Ger. 
minne,  love).  Minstrels  are  defined  by  Percy 
as  an  order  of  men  in  the  middle  ages  who 
subsisted  by  the  arts  of  poetry  and  music,  and 
sang  to  the  harp  verses  composed  by  them- 
selves or  others.  They  appear  to  have  been 
the  successors  of  the  minnesingers,  scalds,  and 
bards  of  different  European  nations,  who,  even 
after  the  age  of  chivaliy  had  passed,  attempted 
to  gain  a  subsistence  b^  practising  those  arts 
whidi  at  an  earlier  penoa  had  procured  fame 
and  honour  for  their  predecessors. 

In  times  of  peace  (to  follow  the  sketch  of 
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a^wri^  in  the  M^nhUrohSiview^  vol.  Ixxiii.)' 
the  ,muiatxel,  omnii,  luxuruB  interpres,  aff 
Fliny  said  of  Menander,  sang  of  mimio  war 
to  uie  diUl  I>ar6n8.  of  dungeon  castles,  who 
had  ears,  although  they  could  not  read — 
whob  steeped  in  the  weazineM.  of  wealth 
and  want  of  occupation,  listened  greedily, 
Iflie  other  great  men,  to  their  own  praises. 
IGnstrelsy  supplied  the  lack  of  a  more  re- 
fined intellectual  entertainment  and  of  ra- 
tional conversation,  as  professional  gentlemen 
do  now  at  civic  banquets:  their  harpings 
lulled ,  the  rude  Sauls  to  sleep,  which  is  now 
done  bv  quarto  epics.  The  person  of  the 
Sjupstrel  was  sacred;  his.  proiession  was  a 
pft«8port;  he  was  'high  placed  in  hall  a 
welcome  guest:'  the  assumption  of  his  cha- 
racter became  the  disguise  of  lovers  of  ad- 
venture. These  advantages  raised  pseudo- 
laureates,  idU  vagabondSf  according  to  the  Act 
of  ^ward  1.,  'who  went  about  the  country 
under  the  colour  of  minstrelsy ;  *  men  who 
car^d  more  about  the  supper  Uiun  the  song; 
who^  for  base  lucre,  divorced  the  arts  of 
wriUxtg  and  reciting,  and  stole  other  men's 
Uiunder.  Their  social  degeneracy  may  be 
traced  in  the  dictionary:  the  chanter  of  the 
^f4fs  of  kings — gesfa  ducum  regumque — 
dwindled  into  a  gestictdatar,  a  jester;  the 
honoured  jogler  of  Provence  into  the  moun- 
tebank, the  juggler,  the  jockie,  or  doggrel 
balladmonger. 

Beggar  thflj  are  by  one  oonaent, 
And  xognes  bj  Act  of  Parliament. 

They  descended  by  the  usual  stages  of  things 
of  mere  faejiion;  at  first  the  observed  of  lul 
observers,  and  therefore  imitated,  until  they 
became  common — vulgar ;  a  step  which  is 
at  once  the  test  of  merit  and  universal  ac- 
ceptance, and  the  forerunner  of  disgrace.  In 
Spfun,  particularly,  this  fall  occurred  very  soon. 
The  really  good  clergy  were  shocked  at  their 
abuses,  while  the  interested  grudged  the  monej 
earned  by  rivals  who  interfered  with  their 
monopoly  of  instructing  the  people  in  pious 
prose,  or  of  amusing  Uiem  with  alexandrine 
ugends.  Their  Latin  synonym  for  scald 
rhymers — scurra  mimuSt  &c — will  outlive 
their  sculptured  caricatures,  In  which  mendi- 
cant monks,  minstrels,  fools,  and  monkeys,  are 
pilloried  on  pinnacle  and  gurgoyle,  in  clois- 
ter and  catheoral.  The  itinerant  monks  and 
mountebanks  repaid  all  this,  like  Falstaff,  by 
showing  up  the  irregularities  of  regulars  ana 
seculars,  'in  ballads  to  be  sung  to  filthy  tunes.' 
They  undermined  their  influence.  Preachings 
and  songs  take  part  in  all  national  changes; 
for  doctrines  precede  actions.  They  were  the 
popular  press  of  the  time;  opposed  by  the 
privileged  orders,  and  watched  by  statesmen, 
as  Bur^igh  afterwards  employed  agents  to  listen 
to  street  songs — ^the  thermometer  of  the  people's 
temper.  In  all  these  alterations  for  the  worse, 
the  primitive  principle  'to  entertain'  remained 
unchanged.  To  this  the  original  ballad  was 
sacrificed ;  passing  from  one  to  another,  each 
minstrel  b^;ged,  borrowed,  or  stole  from  all 
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quarters.  .  As  late  as  the  be^nnjng  of  last  ^ett: 
turv  the  houses  of  many  leading  families,  espe- 
cially in  the  northern  parts  of  tne  empnSB,  wer^.. 


provided  with  minstrels,  who  were  employed  in 
various  duties ;  all  of  them,  howeve^,  (n  some 
degree  connected  with  their  original  occupation. 
[Bard;  Scald;  Mikioesikoebs ;  J^AiXAp.] 

nclDt  (Ger.  munze,  Dutch  munte).  Tl\e 
place  in  which  the  coin  of  the  realn[i  is  manu- 
factured. The  whole  of  the  British  coin  is  issued 
fh)m  and  manufacture  at  the  Royal  'N^nt  in 
London.  The  general  details  of  the  bunness 
of  the  Mint  are  briefly  stated  under  the  article 

CoiXAOE. 

The  Royal  Mint  received  its  constitution  of 
superior  officers  in  the  eighteenth  year  of 
the  reign  of  Edward  II.,  and  continuea  nearly 
as  then  established  to  carry  on  its  operations 
within  the  Tower  of  London. 

Between  the  years  1810  and  1815  the  present 
building  was  erected  on  Tower  Hill,  at  the 
suggestion  of  a  committee  of  the  kind's  privy 
council,  appointed  in  1798  'to  take  into  con- 
sideration the  state  of  the  coins  of  the  kingdom, 
and  the  establishment  and  constitution  of  the 
Mint;'  and  in  1815  a  new  constitution  was 
introduced,  founded  upon  a  report  drawn  up 
by  Lord  Maryborough,  who  was  then  master. 

Under  that  constitution  the  chief  officers  of 
the  Mint  were  the  master,  the  deputy  master, 
the  comptroller,  the  king's  (or  queen's)  assay 
master,  the  clerk  of  the  papers,  and  the  clerk 
of  the  irons  and  superintendent  of  machinery : 
these  constituted  inc  Mint  board,  and  met  as 
often  as  required,  to  transact  all  the  general 
business  of  the  establishment.  The  manufac- 
ture of  the  coin  was  carried  on  by  contract 
under  the  direction  of  a  distinct  branch  of 
the  establishment  known  as  the  Company 
of  Moneyers.  The  other  officers  were  the 
master's  assayer,  the  melter,  the  chief  en- 
graver, the  weigher  and  teller,  the  surveyor 
of  the  meltings,  and  the  solicitor.  The  du- 
ties of  these  officers  are  fully  set  forth  in 
the  Mint  indenture.  On  the  general  history  of 
the  coinage,  the  reader  is  referred  to  Ruding's 
Annals  of  the  Coinaae,  and  to  the  article  '  Coin- 
age' in  the  Encyctovudia  Britannica,  which 
gives  an  account,  illustrated  by  engravings, 
of  the  machinery  employed  in  the  Mint.  A 
mass  of  valuable  information,  and  details  re- 
specting the  establishment,  will  also  be  found 
in  the  Parliamentarv  Report  of  the  Select  'Com- 
mittee  on   the  Boyd  Mint,  and  its  Appendix, 

Published  by  order  of  the  House  of  Commons 
une  30,  1837.  In  consequence  of  this  report, 
important  changes  were  made  in  the  mode  of 
carrying  on  the  business  of  the  Mint,  more 
especially  affecting  the  duties  and  position  of 
the  master,  and  mvolving  the  discontinuance 
of  the  moneyers*  contracts. 

MnfT  (Lat  mentha).  A  name  given  to  se- 
veral herbaceous  aromatic  plants  ^longing  to 
the  natural  order  LabiaUg,  and  genus  Mentha. 
Spearmint,  or  Mentha  viridis,  is  that  which 
ra  generally  used  in  cookery.  Peppermint,  or 
Mentha  piperita,  yields  the  water  and  the  es- 
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■totial  oil  of  phArmaGy.  Honemint  and  others 
are  alfiO  speaes  of  the  same  genus.  [BIxntha.] 

•Kinuet  (Fr.  xnennet).  A  species  of  dance 
performed  in  slow  time  and  with  measured 
steps,  formerly  yery  popular,  bnt  now  rarely  if 
ever  met  with. 

Xtnote  (Lat.  minntum,  part,  of  minno,  1 
diminish).  In  the  measurement  of  time,  the 
sixtieth  part  of  an  hour ;  it  is  represented  by 
the  letter  m  in  modem  astronomical  works. 
In  the  measurement  of  an  angle,  a  minute, 
denoted  by  a  dash  or  acute  accent,  is  the  six- 
tieth part  of  a  degree,  and  consequently  the 
5,400Ui  part  of  a  right  angle.  It  is  the  angle 
subtended  at  the  centre  of  a  circle  by  me 
21,600th  part  of  its  circumference. 

Minute.  In  Architecture,  the  sixtieth 
part  of  the  diam«^ter  of  a  column,  by  which 
subdivision  arclutects  measure  the  smaller 
parts  of  an  order;  the  diameter  is  chosen  at 
the  lower  end  of  the  column. 

SUnutea.  Originally  the  rough  draft  of  a 
public  instrument  drawn  up  by  a  notary;  so 
termed  because  usually  written  in  a  smaller 
character  than  the  instrument  itself.  The 
term  is  now  applied  to  a  brief  report  of  the 
proceedings  of  a  societv  drawn  up  by  the 
clerk  or  secretary :  in  which  sense  it  is  nearly 
synonymous  with  Pbotocol  [which  see]. 

auooene  or  Middle  Tertiarj.  The  name 
given  to  a  large  and  important  division  of  the 
Tertiary  series  of  rocks,  almost  absent  in  the 
British  islands,  but  extensively  developed  in 
the  east  of  Europe,  and  well  shown  in  France 
and  Belgium.  The  Faluns  of  the  Loire  are 
the  typical  Miocene  beds.  The  Sewalik  beds 
of  the  north  of  India  are  partly  at  least  of 
this  period.  The  Naobl  Flues  and  Molassb 
Swiss  deposits  are  referred  to  the  same  age; 
and  several  large  and  important  portions  of 
Eastern  Europe,  especially  in  the  valley  of  the 
Danube,  consist  of  rocks  of  this  period. 

In  Western  Europe  the  Miocene  deposits  are 
not  of  much  economic  importance,  but  advancing 
eastwards,  they  are  not  only  more  extensive,  but 
contain  large  deposits  of  mineral  fuel,  chiefly 
lignite.  The  great  plains  extending  from  the 
foot  of  the  Eastern  Alps  to  the  foot  of  the  Car- 
pathians are  lacustrine  deposits  of  this  period, 
rich  in  fossils  in  some  localities. 

Miquelets.  In  Modem  History,  partisan 
troops  raised  in  the  north  of  Spam,  and 
chiefly  in  Catalonia.  The  Miquelets  became 
flrst  known  in  the  wars  between  Spain  and 
France  in  the  seventeenth  century.  At  seve- 
ral periods  (in  1689,  1789,  and  again  in  the 
wars  of  Napoleon)  the  French  have  endea- 
voured to  organise  similar  corps,  to  oppose 
to  the  Miquelets  in  the  mountam  warfare  of 
those  districts. 

BUraole.    [Sxtperkatubai;:! 

Btiraffe  (Fr.).  An  optical  illusion  very 
common  at  sea,  especially  in  high  latitudes, 
and  sometimes  also  witnessed  on  land,  parti- 
cularly in  Egypt  and  Persia,  and  on  the  margin 
of  rivers  and  fakes,  or  on  the  seashore.  It  arises 
from  the  total  reflection  of  the  rays  of  light 
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from  the  lower  surface  of  a  stratum  of  air. 
This  can  ooenr  when,  from  any  cause,  such  a 
stratum  of  air  possesses  a  h^her  refractive 
power  than  the  one  immediately  below  it.  Suck 
a  condition  of  the  atmosphere  causes  remote 
objects  to  be  seen  as  if  reflected  in  «  mirror,  or 
to  appear  as  if  suspended  in  the  air.  When 
the  effect  is  confined  to  apparent  elevation^ 
the  English  sailors  call  it  lo<mina\  when  in- 
verted miages  are  formedi  the  Italians  give  it. 
the  name  of  Fata  Moboana.  Ships  in  the 
whale-flsheries  are  often  descried,  and  some- 
times known,  by  means  of  the  mirage,  at  con- 
siderable distances.  Captain  Scoresby  recog^ 
nised  his  father's  ship  at  the  distance  of  more 
than  thirty  miles,  and  consequently  when  below 
the  horizon,  by  its  inverted  image  in  the  air, 
though  he  did  not  previously  know  that  it 
was  cruising  in  that  part  of  the  flshery.  The 
mathematical  theory  of  the  phenomenon  it 
given  by  Biot,  in  the  Memoirea  de  F  Institui  {or 
1809.  (Caddington's  Optics;  Biotas  TraiUde 
Phynqytey  tome  iii. ;  Brewster's '  Optics,'  Cabinet 
Cyclopadia.) 

Mlrmilloiies.  In  Roman  Antiquity,  ft 
species  of  gladiators,  who  fought  completely 
armed  against  the  Betiarii.  Their  arms  con- 
sisted of  a  sword,  headpiece,  and  shield.  On 
the  top  of  the  headpiece  they  wore  a  fish 
embossed,  called  fnormyr  fOr.  itopnitKos); 
whence  the  name.  The  Mirmillones  were 
also  termed  Galli,  from  their  wearing  Gallic 
armour;  and  Scutatorea^  &om  the  shield  by 
which  they  were  defended. 

MUrror  (Fr.  miroir).  A  speculum  or 
looking-glass,  or  anv  other  poushed  body 
capable  of  reflecting  tlie  ima^s  of  luminous  or 
illuminated  objects.  Silver  is  the  most  poweiv 
ful  reflector,  absorbing  only  9  per  cent  of  the 
incident  light ;  whilst  speculum  metal  reflects 
only  about  63  per  cent  of  the  incident  rays. 
In  the  very  early  ages  of  the  world,  polished 
metalhc  sp&eula,  especially  of  brass,  were  em- 
ployed as  mirrors  by  the  Jennsh  and  Egyptian 
women  ;  but  in  modem  times,  plates  of  glasa 
coated  on  one  side  with  an  amalgam  of  tin  are 
alone  used  as  mirrors  for  oidinaiy  purposes^ 
[Mebcurt;  Tnc.] 

Concave  mirrors  are  sometimes  used  to  con- 
centrate the  rays  of  the  sun  or  of  ignited 
bodies  to  a  focus,  and  therebv  produce  intense 
heat  The  surfaces  formed  by  the  revolution 
of  the  ellipse,  parabola,  and  hyperbola  are  such 
that  the  first  accurately  reflects  diverged  rays 
to  a  focus,  the  second  mraUel  rays,  and  the 
third  divergent  rays.  The  great  diflSculty  of 
constmcting  these  surfaces  has  led  to  the  em- 
ployment of  spherical  segments,  which,  though 
not  accurate,  yet  under  proper  restrictions^ 
are  approximately  so.  For  the  mathematical 
theory,  see  Refusction;  see  also  Buiumva 
Glass;  Spbculux;  Telescofb. 

Mlna  (a  corruption  of  the  Persian  title 
Emir-2iaden,  tons  of  the  prince).  The  commoa 
style  of  honour  in  Persia,  when  it  precedes  the 
surname;  when  appended  to  it,  it  signifies 
prince. 
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Mtoclina.  The  text  of  the  Jewish  Talmud, 
on  which  the  Gemara^  or  second  part,  is  a 
commentary.  It  consists  of  traditions  and 
explanations  of  Scripture.  The  former  are 
supposed  by  the  Jews  to  have  been  delivered  to 
Moses  on  the  mount,  and  from  him  to  have 
passed,  through  the  keeping  of  a  succession  of 
prophets  and  sages,  to  Kabbi  Juda  of  Tiberias, 
who  committed  them  to  writing.  Their  com- 
pilation is  supposed  by  modem  commentators 
to  have  taken  place  about  ▲.c.  150  or  190. 
(Prideaux,  Connection  ^  vol.  ii. ;  and  Lardner, 
Collection  of  Jewish  and  Heathen  Testimonies^ 
Tol.  i) 

HUdemeanoiir.  In  Law,  any  offence 
which  is  the  subject  of  indictment  and  punish- 
ment, not  of  a  felonious  character;  such  are 
seditious  acts,  perjury,  battery,  libels,  con- 
spiracies, attompts,  and  solicitations  to  commit 
felonies,  &c.  Over  these  offences  the  justices 
of  the  peace  at  quarter  sessions  have  a  general 
jurisdiction,  although  they  may  be  removed  by 
certiorari  to  the  Queen's  Bench ;  and  in  the  trial 
the  defendant  had  at  least  for  a  long  period  of 
time  one  remarkable  privilege,  Tiz.  that  his  coun- 
sel might  address  the  jury,  which  was  equally 
the  case  in  treason,  but  not  until  the  year  1837 
in  an^  sort  of  felony.  The  ordinary  puuishmen  t 
of  misdemeanours  is  by  fine  and  imprisonment. 
[La.w,  Cbiminax  ;  Mispbision  ;  Sessions.] 

IKlseiiite.  A  hydrated  sulphate  of  potash 
found  in  the  form  of  white  silky  fibres  in  a 
cavem  near  Misene  in  the  Campagna. 

lUserioordla  (Lat.  pitv),  A  dagger,  so 
termed  in  the  middle  ages  because  it  was  the 
weapon  used  by  a  knight  against  a  dismoimtcd 
adversary  when  he  enforced  him  to  cry  for 
mercy.     [Dagoeb.] 

Mttsnomer.  In  Law,  the  description  of  a 
person  by  a  wrong  name.  This  error  was  fatal 
under  the  rigour  of  ancient  English  law  in 
various  instances,  but  may  now  generally  be 
amended  in  proceedings  bodi  civil  and  crimmal. 

IKlspiolLel.  Native  arsenide  with  bisul- 
phide of  iron,  of  a  tin-white  colour,  with  a 
metallic  lustre.  It  occurs  chiefly  in  lodes  in 
crystalline  rocks,  and  was  formerly  worked  in 
Cornwall  as  an  ore  of  arsenic,  much  of  the 
white  arsenic  of  commerce  being  obtained  from 
it.     (Bristow's  Glossary  of  Mineralogy,) 

SUspriflion  (from  the  Fr.  mespris,  con- 
tempt or  negligence).  In  Criminal  Law,  in  its 
larger  sense,  this  term  is  used  to  signify  every 
considerable  misdemeanour  which  has  not  a 
cezCain  name  given  to  it  in  the  law ;  and  it  is 
aaid  that  the  offence  of  misprision  is  involved 
in  every  treason  or  felony  whatsoever.  Gene- 
rally, however,  by  the  word  misprision  is  under- 
stood the  contempt  or  neglect,  that  is,  the  non- 
disclosure or  concealment,  of  any  treason  or 
felony,  committed  or  to  be  committed,  which  a 
man  is  cognisant  of,  but  has  never  assented  to ; 
for  if  he  expressly  assented,  this  makes  him,  in 
a  case  of  treason,  a  principal,  and  in  a  case  of 
felony  either  a  principal  or  accessary,  according 
to  circumstances.  Misprision  of  treason  was 
made  punishable  under  ancient  statute  by  loss 
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of  the  profits  of  lands  during  life,  forfeiture  of 
goods,  and  imprisonment  for  life.  Misprision 
of  felony  in  a  public  ofScer  is  punished  by  im- 
prisonment for  a  year  and  a  day ;  in  a  common 
person,  by  imprisonment  generally;  and  in  both 
by  fine. 

Mtaaal  (Low  Lat  missale).  The  book 
containing  the  ritual  for  the  celebration  of  the 
various  masses  of  the  Roman  communion.  The 
missals  in  \ise  in  different  churches  are  not 
identical  in  all  respects ;  but  the  most  important 
part  of  them,  the  canon  of  the  mass,  as  de- 
livered in  the  Sacramentary  of  Gregory  the 
Great,  which  was  taken  from  that  of  Pope 
Gelasius  in  the  fifth  century,  and  which  is  af- 
firmed by  Roman  Catholics  to  be  a  faithful 
representation  of  the  ritual  of  the  primitive 
church,  is  common  to  all. 

BKiaalonarlea  (Lat.  missio,  a  sending).  In 
ordinary  language,  ministers  who  go  abroad  to 
preach  the  Gospel  to  infidel  nations.  For  the 
fields  of  labour,  titles,  and  operations  of  the 
principal  missionary  societies  now  existing  in 
and  out  of  Great  Britain,  see  Societt. 

nUsalona.  Stations  of  missionaries  in  in- 
fidel countries.  In  Geography,  the  extensive 
districts  formerly  under  the  control  of  mission- 
aries of  the  church  of  Rome,  on  the  borders  of 
the  Spanbh  and  Portuguese  settlements  in 
America,  were  so  called.  These  missionaries 
chiefly  belonged  to  the  orders  of  the  Capuchins, 
Dominicans,  and  Jesuits ;  but  the  latter  were 
the  most  celebrated  and  the  most  successful 
Their  settlements  in  Paraguay  comprehend  a 
vast  province,  which  they  governed  with  in- 
dependent authority :  in  Brazil  they  had  also 
extensive  districts  imder  their  control.  The 
downfall  of  the  order  was  followed  by  the  de- 
struction of  these  settlements :  those  of  Para- 
guay were  wholly  ruined ;  those  of  Brazil,  by 
regulations  of  the  marquis  de  Pombal,  were 
taken  from  their  spiritual  governors  and  placed 
on  a  new  footing.  Trifling  relics  of  the  mis- 
sions of  the  other  orders  are  still  found  on 
the  banks  of  the  Upper  Amazon  and  Orinoco ; 
but  they  have  undergone  severe  losses  from 
the  revolutionary  wars.  The  success  of  the 
experiment  of  governing  the  American  Indians 
by  missionaries  has  been  the  subject  of  much 
controversy.  It  is  certain  that  the  Jesuits 
succeeded  better  than  any  other  governors 
have  done  in  rendering  them  industrious,  and 
subjecting  them  to  discipline.  But  it  is  con- 
tended that  this  was  only  effected  by  an  arti- 
ficial system,  which  rendered  them  the  servile 
and  childish  dependants  of  their  spiritual 
masters,  and  that  this  slavish  state  was  inju- 
rious to  them,  not  only  in  a  moral  but  a  physical 
point  of  view,  inducing  premature  decay ;  inso- 
much that,  it  is  said,  the  population  of  all  the 
missions  was  continually  decreasing,  although 
endeavours  were  made  to  keep  it  up  by  violent 
seizures  of  free  natives,  who  were  brought  by 
force  within  their  boundaries.  See  Charlevoix, 
Hisioire  du  Paraguay;  the  Lettres  Edifiantes: 
Raynal,  Hisioire  des  Indes;  and  Southey*s 
History  of  Brazil :  the  two  last  writers  espe- 
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cially  for  philosophical  views  on  the  subject, 
although  the  latter  is  perhaps  too  favourable; 
Marshall's  Christian  Missions;  Humboldt's 
Personal  Narrative^  for  those  on  the  Orinoco ; 
Forbes's  Calif omia^  for  a  very  unfavourable 
view  of  the  condition  of  those  in  the  latter 
country,  prior  to  the  American  annexation  of 
the  greater  part  of  it.  American  missionaries 
have  estabhshed  a  government,  somewhat 
similar  to  those  of  the  lioman  Catholic  orders, 
in  some  of  the  South  Sea  Islands.  See  Ellis's 
Polynesian  Researches  \  the  Voyages  of  Adm. 
Beechey,  Capt.  Erskine,  and  others. 

MUt.     [Foo.] 

Mistletoe  (A.-Sax.  misteltan).  A  para- 
sitical plant  inhabiting  the  branches  of  many 
kinds  of  trees  in  the  north  of  Europe.  It 
is  the  Viscum  album  of  botanists.  Its  con- 
nection with  Druidical  ceremonies  is  well 
known ;  but,  as  tradition  tells  us  that  the 
priests  of  that  superstition  only  employed  the 
mistletoe  of  the  oak,  some  doubt  had  been 
entertained  of  the  plant  now  so  called  being 
really  that  of  our  ancient  chronicles,  because  it- 
had  not  been  foimd  upon  the  oak  for  many 
centuries.  It  has,  however,  been  recently 
discovered  upon  that  tree  in  the  west  of  Eng- 
land ;  and  this  leaves  no  doubt  upon  the  subject. 
The  powder  of  the  leaves  or  shoots  of  the 
mistletoe  has  been  used  in  epilepsy.  [Viscum.] 

Mlstrml.  The  name  given  to  a  cold  north 
wind,  which,  blowing  from  the  Alps,  forms  one 
of  the  scourges  of  Provence  and  the  valley 
of  the  Rhone.  It  blows  with  great  violence 
during  the  winter  and  spring  months. 

Mtsja  An  impure  sulphate  of  iron,  occur- 
ring in  opaque  pulverulent  masses  of  a  yellow 
colour  at  the  Rammelsberg  mine  in  the  Harz. 

Mites  (Fr.  miton.  Old  High  6er.  miza, 
6r.  fii9as).  A  tribe  of  minute  Acaridan  Condy- 
lopods,  which  do  not  suck  their  food.   [ Acabus.  ] 

Mltbrafl.  The  sun-god  of  the  Persians, 
to  which  they  paid  adoration  as  the  purest 
emblem  of  the  divine  essence.  The  worship  of 
Mithras  was  introduced  into  Home,  seemingly 
not  long  after  the  fall  of  the  republic,  and 
soon  spread  over  all  parts  of  the  empire.  It 
was  one  of  those  which  resisted  Chnstianity 
the  longest.  The  god  is  commonly  represented 
as  young,  and  kneeling  on  a  bull  which  he  has 
thrown  on  the  groimd,  and  which  is  also  at- 
tacked by  a  dog,  a  serpent,  and  a  scorpion.  A 
specimen  of  such  a  group  is  prescrv^  in  the 
British  Museum.  The  bull  reappears  in  the 
legends  of  India  and  Europe ;  the  serpent  in 
those  of  Heracles,  Vritra,  Orpheus;  and  the 
dog  in  those  of  Artemis,  Kephalos,  Procris, 
&c  all  solar  myths.  (Beugnot,  Destruction  du 
Paganisme  en  Occident',  Milman*s  History  of 
Christianity.) 

Mitluidate.  A  celebrated  medicinal  con- 
fection, said  to  have  been  invented  by  Damo- 
crates,  physician  to  Mithridates,  king  ox  Pontus, 
and  supposed  to  be  an  antidote  to  all  effects 
of  poison  and  contagion ;  it  contained  seventy- 
two  ingredients.  This  manv-headed  monster 
of  Plumnacy  is  (says  Dr.  Hebeiden)  a  iarras^> 
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that  has  no  better  title  to  the  name  of  Mithri* 
dates  than  as  it  resembles  the  numerous  undis- 
ciplined forces  of  a  barbarous  king,  made  up  of  a 
dissonant  crowd,  mighty  in  appearances,  but  in 
reality  an  ineffective  multitude  that  only  hinder 
each  other.  {AntUheriaca^  1746.)  An  amusing 
account  of  this  once  celebrated  remedy  irifi 
be  found  in  the  Introduction  to  Dr.  Paris'a 
Pharmacoioyia. 

Mitral  ValTes..  The  valves  of  the  left 
ventricle  of  the  heart. 

Mitre  (Lat. ;  Or.  idrpa,  a  head  band^  or  dia- 
dem). The  episcopal  coronet.  It  appears  to 
have  been  an  ecclesiastical  head  covering  from 
the  earliest  ages  of  antiquity.  Pellerin  says 
that  it  was  worn  by  the  regal  pontiffs  of  the 
Hebrews,  and  with  a  few  slight  modifications 
was  afterwards  adopted  by  the  Oriental  kings 
and  pagan  high  priests  under  the  name  oicidaris. 
Among  the  Komans  the  mitre  was  originally  a 
sort  of  head-dress  worn  by  ladies ;  and  Serrius 
makes  it  a  matter  of  reproach  to  the  Phrygians 
that  they  were  dressed  like  women,  inasmuch  as 
they  wore  mitres.  There  is  every  reason  for 
supposing  that  in  England  the  mitre  was  worn 
by  the  bishops  on  the  first  introduction  of 
Christianity  into  the  island ;  and  it  is  supposed 
(Gough's  Sepulchral  Monuments  vol.  i.  p.  153) 
that  the  practice  was  borrowed  from  the  apex  or 
tutulus  of  the  Flamen  Dialis  in  ancient  Home. 
As  an  heraldic  ornament,  the  mitre  of  a  bishop 
is  surrounded  by  a  fillet  set  with  precious 
stones:  the  archbishop's  mitre,  on  the  other 
hand,  issues  from  a  ducal  coronet. 

MiTKE.  In  Architecture,  a  junction  of  two 
pieces  of  wood  or  other  material  at  an  interior 
angle,  by  diagonal  fitting. 

Mitre  IVlieel*  In  Machinery,  the  term 
mitre  wheel  is  applied  to  wheels  that  have  their 
teeth  set  at  45^  with  the  spindle,  so  as  tu 
transmit  the  motion  to  another  mitre  wheel  and 
shaft  placed  at  right  angles  to  the  first  wheeL 

Mittimus  (I^t  we  send).  In  Law :  I .  A 
writ  for  transferring  records  from  one  court  to 
another ;  2.  A  precept  under  the  hand  and  seal 
of  a  justice  of  peace  committing  an  offender  to 
his  charge.    [Commitment.] 

Mixed  Cadence.    In  Music.    [Cadbnci.] 

Mixed  IMiliereDoes.  [Equation  of  Mixbi 

DiFFBRBNCBS.] 

Mixed  Wuinber.    In  Arithmetic,  the  sun 

of  a  whole  number 'and  a  fraction.     In  the 

;  symbol  for  a  mixed  number  the  sign  +    is 

I  usually  omitted ;  thus   d^  denotes  8  +  ^.    A 

mixed  number  can  always  be  expressed  as  an 

improper  fraction,  and  vice  versA. 

Missen  Mast.  The  name  given  in  a 
three-masted  vessel,  or  in  a  ketch  or  yawl,  to 
the  mast  which  supports  the  after  sails,  being 
nearest  the  stem  of  the  ship.  The  word  occurs 
in  Italian  as  mezzana,  a  lateen  sail,  and  in 
French  as  misaine,  a  fon^sail,  and  must  be 
traced  to  the  Latin  medius,  and  the  Greek 
fiiffot ;  its  application  arising  from  the  mizzen 
sail  in  a  galley  being  in  the  middle  line  of  the 
ship,  while  the  other  sails  were  carried  aeroii 
the  deck. 
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Mnemonios  (Gr.  iurniu>vuc6s^  from  ftr^fiVt 
mmnortf).  The  art  of  refreshing  the  memory 
in  particular  things  bj  artificial  aids.  The 
common  processes  of  tying  a  knot  in  a  hand- 
kerchief, Sec,  will  exemplify  the  simplest 
species  of  mnemonics,  in  whicn  we  endeavour 
to  connect  certain  arbitrary  acts  with  peculiar 
associations,  so  that  the  memory  of  the  former 
may  call  up  the  latter.  Some  persons  have 
taken  the  precaution,  before  aellvering  an 
address  by  heart,  of  entering  the  room  in  which 
it  was  to  be  spoken,  and  connecting  in  their 
own  minds  particular  portions  of  their  intended 
language  with  certain  visible  objects  in  the 
roouL  The  well-known  solemnities  observed 
on  the  perambulation  of  parish  boundaries,  &c., 
form  another  instance  of  practical  mnemonics, 
tl^  object  being  to  fix  the  memory  of  particular 
spots  in  the  mind  of  those  who  are  present.  For 
the  purpose  of  facilitating  the  remembrance  of 
dates,  names,  &c.  various  methods  have  been 
devised  by  different  writers  (especially  Feinagle 
and  Gray  in  England)  under  the  names  of 
Memoria  Technica,  or  Artificial  Memory. 

Sknemonjnie  (Gr.  tunitAO<rvirHy  memory).  In 
the  Hesiodic  Theogvny^  a  daughter  of  Uranus 
(the  heaven)  and  Gaia  (the  earth),  who  be- 
came by  Zeus  the  mother  of  the  nine  muses. 

IKoat  (Ital.  mota).  A  ditch  made  round  the 
old  castles,  and  filled  with  water.  In  some  cases 
these  moats  still  remain,  as  at  Bodiam  Cattle ; 
whilst  in  others  they  are  drained  and  planted, 
■as  at  Eltham  Palace.  For  the  most  part,  how- 
-ever,  all  traces  of  them  have  disappeared. 

•Kobilitj  (Lat.  mobilitas,  from  moveo,  1 
move).  One  of  the  general  properties  of  matter, 
in  virtue  of  which  every  body  at  rest  can  be 
put  in  motion  by  the  action  of  a  source  adequate 
Tto  overcome  its  inertia. 

The  term  is  also  frequently  used  to  denote 
the  absence  of  viscosity  or  oiliness  in  liquids ; 
'thus  water,  alcohol,  and  ether  are  said  to  be 
mobile,  whilst  castor  oil  and  molasses  are 
Tiscid  liquids.     [Mattbb.] 

IKoooasins.  The  native  name  for  the  shoes 
of  the  American  Indians.  They  are  generally 
made  of  deer  skin  or  other  soft  leather,  without 
s  sole,  but  ornamented  on  the  upper  side. 

Mooba  Stone.  A  white  translucent  kind 
of  Agate  with  brown  markings  resembling 
trees  and  vegetable  filaments.    The  name  is, 

Srobably,  a  corruption  of  Moschus  (or  moss) 
tone. 
Mocliing  Bird.  A  name  given  to  one  of 
the  family  of  thrushes,  the  Tardu*  folyglotiu* 
of  Linnaeus,  on  account  of  the  surprising 
facility  and  accuracy  with  which  it  can  imitate 
almost  any  sound.  It  is  also  the  finest  of 
aonff-birds;  and  the  vocal  organs,  which  are 
well  developed  in  all  the  tlmuh  tribe,  find 
their  highest  perfection  and  complication  in  the 
mocking  bird. 

This  species,  in  modern  omitiiological  sys- 
tems, forms  the  type  of  a  genus  i^imuB  of 
Boi4):  it  indudes  other  species  besides  the 
M,  polygloUus,  all  of  which  are  natives  of 
America.    [Mnn.] 
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Mpdallty*  In  Logic,  a  term  applied  to 
designate  propositions  in  which  the  copula  is 
accompanied  by  some  phrase  which  adds  to 
or  restricts  ita  meanmg.  Some  of  those 
phrases  may  be  thrown  into  a  logical  shape  by 
altering  the  form  of  the  proposition.  Thus 
the  modality  expressed  by  must  is  only  the 
expression  of  a  universal  statement,  *  Body 
must  occupy  space'  being  equivalent  to  the 
proposition  *  All  bodies  occupy  space.' 

BKode  (Lat.  modus).  A  term  used  by  Locko 
to  denote  '  such  complex  ideas  which,  however 
compounded,  contain  not  in  them  the  sup- 
position of  subsisting  by  themselves,  but  are 
considered  as  dependencies  on  or  affections  of 
substances.'  Of  these  modes  there  are  two 
kinds — simple  and  mixed.  Simple  modes  are 
*only  variations  or  different  combinations  of 
the  same  simple  idea,  without  the  mixture  of 
any  other,  as  a  dozen  or  a  score,  which  are 
nothing  but  the  ideas  of  so  many  distinct 
units  added  together.'  Mixed  modes  are  those 
'  compounded  of  simple  ideas  of  several  kinds 
put  together  to  make  one  complex  one — e.  g. 
beauty ;  and  consisting  of  a  certain  composition 
of  colour  and  figure,  causing  delight  in  the 
beholder.'  It  need  hardly  be  said  that  this 
distinction  is  founded  on  a  very  imperfect  and 
false  analysis.  The  term  is  now  universally 
laid  aside  by  writers  on  mental  philosophy. 

Mode.  In  Music,  the  melodious  constitution 
or  arrangement  of  the  scale  of  the  octave. 
Thus  we  speak  of  the  major  mode  when  the 
notes  of  the  octave  are  arranged  according  to 
the  m^'or  scale,  and  of  the  minor  mode  when 
thev  are  arranged  according  to  the  minor 
scale. 

BKodel  (Fr.  modMe,  Ital.  modello,  from 
Lat,  modulus,  dim.  of  modus,  a  measure). 
In  the  Fine  Arts,  that  which  is  an  object  of 
imitation.  In  Painting  and  Sculpture,  it  is  the 
individual  whom  the  artist  procures  forgetting 
up  his  proportions,  details,  play  of  the  muscles, 
&c.  In  Sculpture,  the  term  is  applied  to 
the  small  sketch  in  wax  or  clay  for  a  work 
of  art.  In  Ardiitecture  and  in  manufacturing 
art,  it  is  a  small  pattern  in  relief,  either  cS 
wood,  plaster,  or  other  material,  of  the  build- 
ing proposed  to  be  executed. 

MoDKL.  In  Mechanics,  a  small  or  miniature 
representation  of  the  structure  of  a  machine, 
so  as  to  exhibit  its  mode  of  working,  d^c. 
Owing  to  the  effect  of  increased  mass  in  Timlring 
the  machine  itself,  the  results  obtained  from 
the  model  exceed  those  of  the  machine  in  a 
greater  ratio  than  the  linear  dimensions  of  the 
two  works. 

BKodelliiiff.  In  the  Fme  Arts,  the  art  of 
forming  figures  in  wax  or  in  clay  for  making 
the  mould  from  which  works  in  plaster  or  other 
material  are  to  be  cast.  In  modelling  in  clay, 
that  is  potter's  clay,  the  tools  used  are  made  of 
wood  and  of  wire,  but  no  tool  is  so  good  as 
the^  fingers.  The  day,  kept  of  a  certain  uniform 
moisture  by  constant  sprinkling,  or  by  being 
covered  with  a  wet  doth  or  with  oil-nlk  or 
an  air-proof  bag,  is  placed  on  a  banker  with 
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a  eircolar  reyolritig  plinth,  for  the  conve- 
nidnce  of  the  manipalator.  Clay  models 
require  interior  supports,  composed  of  a  strong 
iron  upright,  and  sometimes  even  wood  also 
with  cross  bars,  or  the  work  is  liable  to 
sink  or  even  fall  to  pieces,  from  the  weight  of 
the  wet  earth :  the  proper  construction  of  these 
skeletoii  supports  is  a  yeiy  essential  part  of 
modelling  in  clay. 

Goldsmiths  and  medalists  use  wax  for  their 
models,  which  are  commonly  of  a  comparatirely 
small  size :  the  same  material  was  uaed  by  the 
ancients  for  their  small  bronzes.  Modelling 
wax  consists  of  bees-wax  melted  with  a  small 
quantity  of  Venice  turpentine,  with  which  a 
little  flake  white  in  powxler,  or  other  powdered 
colour,  is  mixed,  according  to  the  tint  or  colour 
required.  In  wax  modelling,  ivory  tools  as 
well  as  wood  are  used. 

BKoaeratorSp  Senior  and  Junior.  In 
the  Universities  of  Oxford  and  Cambridge, 
certain  public  officers  appointed  annually  to 
perform  various  duties.  Their  name  is  de- 
rived from  their  old  office  of  moderating  or 
presiding  in  the  exercises  publicly  performed 
in  the  schools  between  undergraduates  can- 
didates for  the  degree  of  bachelor  of  arts. 
These  disputations,  relics  of  the  old  uni- 
versity system,  are  now  reduced  to  little 
more  than  matters  of  form.  Moderator  is 
also  the  name  applied  to  the  president  for 
the  time  being  of  the  General  Assembly  of  the 
Church  of  Scotland,  and  of  the  other  inferior 
church  courts,  the  synods,  and  presbyteries. 

BSodllllon  (Fr.).  In  Architecture,  an 
ornament  sometimes  square  on  the  profile  and 

sometimes  scroll-shaped,  thus  f^^ST,  with 

the  intervention  of  one  or  two  horizontal  mem- 
bers, placed  at  intervals  under  the  corona  in 
the  richer  orders.  They  should  stand  centrally 
over  col\mins  when  the  latter  are  employed. 
They  are  simplest  in  the  Ionic  and  Composite 
orders,  much  more  carving  being  bestowed  on 
them  when  they  are  introduced  in  the  Corin- 
thian. The  mutule  of  the  Doric  order,  which 
should  always  stand  over  the  centre  of  a  tri- 
glyph,  is  the  same  sort  of  thing  as  the  modiUion, 
and  occupies  the  same  place  in  the  entablature. 

•Kodnlar  Focus  of  a  Qoadrlo  Bnrfkoe. 
In  Geometry,  a  point-sphere  which  has  double 
contact  with  the  quadnc  of  such  a  kind  that 
the  planes  of  contact  and  intersection  are  ima- 
ginary. The  locus  of  all.  such  points  is  called 
a  modvlar  focal  conic.  When  the  planes  of 
contact  are  real,  the  point-sphere  is  often 
termed  a  non-modular  or  umbilicar  focus. 
MacCullagh  first  introduced  these  terms  in 
his  theory  of  the  modtdar  generation  of  a  qua- 
dric,  which  theoiy  was  afterwards  completed 
by  Dr.  Salmon.    {Focus.] 

BKodnlation  (Lat.  modulation  a  measuring). 
In  Music,  the  act  of  moving  through  the  sounds 
in  the  harmony  of  sny  psirticular  key  to  those 
of  another ;  or  the  transition  from  ona  ka^  to 
another. 

•Kodttlo  (Lat  modulus).    In  Architecture, 
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a  meaanre  equal  to  the  semidiameter,  of  a 
column.  It  is  by  some  writers  exclusively 
applied  to  the  Doric  order;  but  its  application 
isgex^^l. 

BKodntas  (Lat.).  A  term  often,  and  some- 
times loosdy,  used  in  Mathematics ;  in  general 
it  denotea  some  constant,  multiplier,  coeffi- 
cient, or  parameter  involved  in  a  given  func- 
tion. Thus  we  have  the  modulus  of  a  system 
of  logarithms^  the  modulus  of  a  congruence^  the 
modulus  of  an  elliptic  funciionf  the  modulus  of 
linear  transformation,  &c.,  all  which  terms  will 
be  found  defined  more  strictly  in  their  respec- 
tive places.  Again,  the  positive  square  root 
of  a*  -4-  6*  is  often  termed  the  modulus  of  the 
imaginary  expression  a  +  6  -/—  1 ;  in  the  theoiy 
of  numbers,  however,  a"^  +  ^,  the  square  of  this 
modulus,  is  called  the  norm.     [Intsobb.] 

Modus  (modus  decimandi,  or  special  man- 
ner of  tithing).  In  Law,  a  term  used  where 
lands,  tenements,  or  some  certain  annual  sum 
or  other  profit,  hath  been  given  time  out  of 
mind  to  a  parson  and  his  successors  in  Ml 
satisfaction  and  discharge  of  all  tithes  in  kind. 
It  is  in  some  cases  a  pecuniary  compensation, 
in  others  compensation  in  work  and  labour. 
[Ttthbs.] 
BKoerae.    [Moira.] 

IKoffrabians  or  Men  of  tbe  Direst.  ^  A 
name  formerly  given  to  a  species  of  Turkish 
infantry  composed  of  the  peasants  of  the  nor- 
thern parts  of  Africa,  who  sought  to  better 
their  condition  by  entering  into  foreign  service. 
Mofnl,  Oreat.  The  name  by  which  the 
chief  of  the  empire  so  called,  founded  in  Hin- 
dustan by  Baber  in  the  fifteenth  century,  was 
known  in  Europe.  The  last  person  to  whom 
this  title  of  riAt  belonged  was  Shah  Allum ; 
and  the  Mogul  empire  naving  terminated  at 
his  death  in  1806,  his  vast  possessions  fell 
chiefly  into  the  hands  of  the  East  India 
Company. 

Mobair  (Gur.  mohr,  Fr.  moire,  Ital.  mo- 
erro,  Span.  muer).  The  hair  of  a  variety  of 
the  common  goat,  famous  for  being  soft  and 
fine  as  silk,  and  of  a  silvery  whiteness.  It  ia 
not  produced  anywhere  but  in  the  vicinity  of 
Angora,  in  Asia  Minor.  The  exportation  of 
this  valuable  and  beautiful  article,  unless  in  the 
shape  of  yam,  was  formerly  prohibited ;  but' it 
may  now  be  exported  unspun.  The  production, 
preparation,  and  sale  of  mohair  have  long 
engrossed  the  principal  attention  of  the  in- 
habitants of  Angora ;  and  it  used  to  form  an 
important  article  of  Venetian  commerce.  It  is 
manufactured  into  camlets  and  other  expensive 
stuffs.  Hitherto  but  little  has  been  imported 
into  England. 

Mohammedanism*  One  of  the  moet 
celebrated  systems  of  religion  in  the  world ;  so 
called  from  Mohammed,  its  author  and  founder, 
who  was  bom  at  Mecca,  in  Arabia,  in  May 
571.  This  founder  of  a  new  religion  and  A 
a  political  power,  whii!h  even  in  his  lifetiiaiii 
extended  over  his  native  countrv,  and  whibiif 
under  his  successors  threatened  to  ovemm 
the  worid,  traced  his  genealogy  in  a  direct 
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line  through  eleven  descents  from  Koreish,  the 
founder  of  the  powerful  tribe  that  bore  his 
name,  and  who  again  was  affirmed  to  be  in  di- 
rect descent  from  Ishmael,  the  son  of  Abraham. 
The  future  prophet  sprang,  therefore^  fr^m  the 
noblest  tribe  oi  the  Ishmaelitish  Arabs ;  and 
his  grandfather  was  at  the  time  of  his  birth 
sovereign  of  Mecca,  and  guardian  of  the  Caaba 
(which  from  time  immemorial  had  been  iden- 
tified in  the  minds  of  the  Arabs  with  every 
sacred  feeling) ;  consequently,  from  the  sanctity 
of  his  territory  and  his  office,  a  prince  of  great 
power  and  influence.  But  though  descended 
£rom  so  powerful  a  family,  Mohammed's  early 
life  was  spent  in  comparative  dependence.  B!e 
was  a  younger  son  of  Abd  al  Motalleb ;  and 
having  in  his  early  infancy  lost  both  his  parents, 
his  only  inheritance  was  five  camels  and  a 
female  slave.  On  his  paternal  grandfather 
was  devolved  the  guardianship  of  the  future 
prophet ;  but  of  this  protector  he  was  deprived 
by  death  when  only  eight  years  of  age.  In  a 
dving  charge  Motalleb  confided  this  tender 
plant  of  the  ancient  stock  of  the  Koreish  to 
the  hands  of  Abu  Taleb,  his  eldest  son,  and 
the  successor  of  his  authority,  who  amply  re- 
deemed the  trust  reposed  in  him  by  continuing 
throughout  life  the  steadfast  friend  of  his  ward 
amid  all  the  difficulties  and  dangers  to  which 
the  latter  was  exjposed  in  the  promulgation  of 
his  doctrines.  His  education,  nowever,  is  said 
to  have  been  extremely  scanty ;  and  at  the  early 
age  of  thirteen,  being  intended  for  a  commercial 
life,  he  accompanied  his  uncle's  trading  caravan 
into  Syria.  He  afterwards  entered  into  the 
service  of  Khadijah,  a  rich  widow  of  Mecca,  to 
whom  his  skill  in  commerce  or  lus  other  accom- 
plishments so  far  endeared  him  that  at  the  end 
of  three  years  she  bestowed  upon  him  her  hand 
and  fortune — an  alliance  which  restored  him 
to  the  station  of  his  family.  At  this  period  he 
was  twenty-five,  and  his  wife  forty  years  of  age. 

During  the  first  thirteen  years  of  his  mar- 
riage little  or  nothing  is  known  of  his  history ; 
but  at  the  end  of  that  period  he  withdrew  from 
society  to  a  cave  near  Mecca,  where  he  gave 
himself  up  to  contemplation.  In  this  retire- 
ment he  gave  out  that  for  two  years  he  was  in 
daily  communication  with  the  Deity. 

In  his  fortieth  year  he  assumed  the  pro- 
phetic office,  and  displayed  his  views  and 
principles  to  his  domestic  circle.  His  first  con- 
vert was  Khadijah,  whom  he  always  regarded 
with  affection,  and  even  reverence,  and  whom 
he  placed,  after  her  death,  among  the  only  four 
penect  women  the  world  ever  saw ;  the  other 
three  being  Miriam,  the  sister  of  Moses ;  the  Vir- 

S*  1  Mary ;  and  Fatima,  the  youngest  of  his  own 
ughters.  The  progress  of  the  new  sect  was 
at  Mst  very  slow.  Three  years  were  silently 
employed  in  the  conversion  of  fourteen  (some 
say  nine)  proselytes ;  but  in  the  fourth  year  he 
extended  the  theatre  of  his  preaching,  and  pro- 
claimed his  doctrines  pubucly  to  his  fellow- 
citizens.  The  faith  which,  under  the  name  of 
Islam  (i.e.  salvation),  he  preached,  was  com- 
pounded lubstantially  of  two  great  principles, 
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which,  as  Gibbon  says,  involve  an  eternal  truth 
and  a  necessary  fiction  ;  namely,  that  '  there 
is  only  one  God,  and  that  Mohammed  is  His 
prophet'  He  did  not,  however,  aim  so  much  at 
founding  a  new  religion  as  reforming  the  old,  as 
declared  by  the  former  prophets,  Adam,  Noah, 
Abraham,  Moses,  and  Onrist,  by  putting  an  end 
to  those  superstitions  and  idolatries  by  which  the 
true  faith  had  been  corrupted.  Being  urged  to 
confirm  the  reality  of  his  divine  mission  by 
miracles,  he  declined  the  attempt,  appealing 
to  the  internal  evidence  of  his  doctrines,  and 
declaring  that  miracles  would  depreciate  the 
merit  of  faith.  The  oulv  miracle  which  he 
professed  to  have  accomplished  is  a  nocturnal 
journey  from  Mecca  to  Jerusalem,  and  thence 
through  the  heavens,  on  an  imaginary  animal 
called  Borak,  i.  e.  lightning ;  but  the  words  of 
the  Koran  are  often  regarded  as  figurative  and 
allegorical.  The  citizens  of  Mecca  listened  to 
the  exposition  of  his  principles  with  patience 
till  he  attacked  the  idols  of  the  Caaba.  This, 
however,  raised  such  a  storm  against  him,  par- 
ticularly on  the  part  of  the  Koreishites,  that, 
notwithstanding  tne  protection  of  Abu  Taleb, 
who,  though  not  converted  to  Islamism,  con- 
tinued the  warm  and  steadfast  protector  of  his 
nephew,  many  of  his  followers  fled  to  other 
countries,  chiefly  to  Ethiopia.  This  happened 
in  the  sixth  year  of  his  mission,  and  is  called 
Xha  first  Hegira,  or  flight. 

In  the  tenthyear  of  his  mission  he  lost  both  his 
wife  Khadijah  and  his  uncle  Abu  Taleb.  The 
death  of  the  latter  being  the  severest  blow  that 
the  new  faith  had  yet  sustained,  this  year  is 
known  in  the  Mohammedan  annals  as  'the 
year  of  mourning.'  The  death  of  Abu  Taleb 
removed  the  only  check  to  the  virulent  enmity 
of  the  Koreishites  ;  and  a  stranger  having  suc- 
ceeded to  the  sovereignty  of  Mecca,  Mohammed 
(after  a  troubled  residence  of  three  years, 
marked,  however,  by  the  accession  of  many 
proselytes^  on  the  invitation  of  a  deputation 
from  Medina,  fled  to  that  city ;  and  instantly, 
as  if  by  magic,  the  proscribed  and  condemned 
exile  became  a  powerful,  and,  as  it  soon  ap- 
peared, an  all  but  innncible  monarch.  This 
flight  from  Mecca  to  Medina  [Hegira]  is  the 
epoch  from  which  the  Mohammedans  date 
their  era.  It  occurred  in  the  fifty-third  year 
of  Mohammed's  age,  and  the  thirteenth  of  his 
mission,  and  coincides  with  July  16  a.  n.  622. 

Hitherto  Mohammed  had  used  only  per- 
suasion and  argument  in  propagating  his 
religion.  Throughout  the  eighty-five  chap- 
ters of  the  Korany  published  at  Mecca,  he 
exhorts  his  followers  to  bear  with  meekness 
the  injuries  to  which  their  principles  might  ex- 
pose them,  declaring  that  he  had  no  authority 
to  compel  anyone  to  embrace  his  creed.  In 
the  eighteen  chapters  published  at  Medina,  on 
the  contrary,  he  taught  a  very  different  doctrine, 
and  announced  that  God  had  commanded  him 
to  extirpate  idolatry  by  force  of  arms.  The 
enjoyments  of  paradise  were  promised  to  '  those 
who  fight  for  the  cause  of  God,  whether  they  be 
slain  or  not.'  (Sura.  11.  4.  9.)    Nor  were  Uiose 
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mere  words  of  course ;  they  were  soon  reduced 
to  practice.    Mohammed,  soon  after  his  arrival 
in  Medina,  assumed  the  exercise  both  of  the 
sacerdotal  and  regal  office.     The  option  of 
friendship,  or  submission,  or  battle,  was  pro- 
posed to  the  enemies  of  Islamism.     His  petty 
excursions  for  the  defence  or  attack  of  a  cara- 
van prepared. his  troops  for  the  conquest  of 
Arabia.     But  what  established  his  power,  and 
laid  the  foundation  of  future  conquests,  was 
the  issue  of  the  battle  of  Bedr,  near  Medina, 
fought  in  the  second  year  of  the  Hegira,  between 
the  troops  of  Abu  Sophian,  the  new  sovereign 
of  Mecca,  and   his  own,  in  which  the  latter, 
though  only  a  third  of  the  number  of  the  enemy, 
gained  a  complete  victory,  with  the  loss  of  only 
forty  men.     From  this  period  the  progress  of 
Mohammeil,   if  not  a  complete   triumph  (for 
he  sustained  some  defeats),  affords  an  example 
of  perhaps  the  most  rapid  success  on  record ; 
and  after  the  lapse  of  six  years,  in  the  eighth 
Hegira,  his  victorious  troops  entered  the  city  of 
Mecca — an  epoch  from  which  may  be  dated  the 
final  establishment  of  the  Mohammedan  faith 
in  Arabia.      The  few  contests  that  followed 
were  merely  the  last  struggles  of  an  expiring 
opposition,   and  were  mostly  terminated  by 
Mohammed's  generals ;  while  the  prophet  him- 
self was  employed  in  destroying  the  idols  en- 
shrined in  the  Caaba,  and  in  consecrating  the 
temple  to  the  worship  of  the  sole  God.     The 
year  following  is  known  in  Mussulman  history 
as  the  '  year  of  embassies ; '  because  missions 
were  sent  to  the  prophet  from  a  majority  of 
the  Arabian  tribes,  giving  in  their  adhesion  to 
his  creed,  and  recognising  his  authority,  both 
sacred  and  civil. 

But  while  his  religion  was  thus  triumphant, 
and  was  destined  to  spread  still  farther,  the 
prophet's  own  days  were  drawing  to  a  close. 
About  three  years  before  his  death  his  health 
had  been  declining,  in  consequence  of  poison 
administered  to  him  by  a  Jewess  of  Chaibor, 
in  order  to  test  the  validity  of  his  divine 
knowledge.  But  his  death  was  occasioned 
by  a  fever  of  fourteen  days,  on  Juno  6,  632, 
in  the  10th  Hegira,  in  the  sixty-third  year 
of  his  age.  His  remains  were  buried  in  Medina, 
in  the  room  in  which  ho  breathed  his  last; 
and  though  the  house  itself  has  long  since 
disappeared,  a  simple  unadorned  monument 
marks  the  spot  where  his  body  reposes.  The 
pilgrim,  on  his  way  to  Mecca,  increases  the 
worth  of  his  pilgrimage  if  he  turn  aside  to 
visit  also  the  city  which  contains  the  ashes  of 
Mohammed. 

During  the  life  of  Khadijah,  Mohammed  did 
not  avail  himself  of  the  right  of  polygamy :  after 
her  death,  however,  the  restraints  which  policy 
or  affection  had  imposed  on  him  were  laid  aside, 
and  the  utmost  license  marked  his  subsequent 
career.  While  he  limited  the  number  of  wives 
to  four  in  the  case  of  others,  he  claimed  an 
exemption  to  himself  on  divine  authority ;  and 
married  no  fewer  than  seventeen  according  to 
some  authorities,  and  nine  according  to  others: 
strangely  enough,  all  widows    except  one — 
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Ayesha,  the  daughter  of  Abu  Beker.  By 
Khadijah  he  had  four  sons,  and  as  many 
daughters ;  and  by  an  E^ptian  concubine  a 
fifth  son :  but  his  sons  all  died  in  infancy ;  and 
of  ten  daughters  none  survived  him  except 
Fatima,  who  was  married  to  her  cousin  Ali. 
From  this  marriage  sprang  an  illustrious  off- 
spring ;  the  ancestors  of  the  numerous  existiog 
schenfs,  or  sons  of  the  prophet. 

The  religion  of  Mohammed  is  contained  in 
the  Koran  (i.  e.  book),  the  contents  of  which, 
according  to  Mohammedan  belief,  are  uncreated 
and  eternal,  subsisting  in  the  essence  of  thB 
Deity,  and  inscribed  with  a  pen  of  liffht  on 
the  table  of  the  everlasting  decrees,  and  com- 
mimicatcd  at  different  times  by  the  angel 
Gabriel.  Its  author  appeals  to  the  beauty  of 
its  style  as  a  proof  of  its  inspiration. 

The  object  of  Mohammed  seems  to  have  been 
to  recal  the  inhabitants  of  the  populous  countiy 
of  Arabia  to  a  monotheistic  worship,  and  to 
unit€  idolaters,  Jews,  and  Christians  in  the  same 
creed.  He  taught  that  the  chain  of  inspiration 
was  pix>longed  from  Adam  to  the  promulgation 
of  the  Koran ;  that  Christ  did  not  die  on  the 
cross,  but  that  a  phantom,  or  a  criminal,  was 
substituted  in  His  place,  and  that  He  was  tran»- 
lated  to  the  seventh  heaven ;  that  Chrisx  re- 
joiced  in  the  assurance  of  a  future  prophet  more 
illustrious  than  Himself;  and  that  the  promise 
of  the  Paraclete,  or  Holy  Ghost,  was  prefigorod 
in  the  name,  and  accomplished  in  the  person, 
of  Mohammed,  the  last  and  greatest  of  the 
prophets.  He  taught  the  existence  of  angels 
good  and  bad,  and  of  the  Devil  or  Eblis ;  de^ 
scribing  the  latter  as  having  been  expelled 
from  heaven,  without  hope  of  recovery,  for  re- 
fusing to  pay  homage  to  Adam  at  the  divine 
command.  As  to  the  Christian  Scriptures,  he 
acknowledged  the  Pentateuch,  the  Psalms,  and 
the  Gospel.  The  doctrine  of  the  resurrection 
and  the  day  of  judgment  formed  part  of  his 
faith.  He  taught  that  every  man  shall  be 
judged  according  to  his  works:  but  that  the 
believers  in  Islamism  shall  not  be  subjected 
(like  the  wicked  idolaters  or  infidels)  to  end- 
less tortures,  but  that,  after  undergoing  a 
purifying  punishment,  they  shall  be  translated 
into  the  regions  of  bliss.  He  inculcated  the 
absolute  and  unalterable  predestination  of  all 
things.  He  called  prayer  *the  pillow  of  re- 
ligion,' and  'the  key  of  Paradise;'  and  pre- 
scribed five  different  stated  periods  of  prayer 
daily,  accompanied  with  as  many  ablutions  or 
purifications  of  the  body.  During  prayer  he 
first  insisted  that  the  face  should  be  turned  to 
Jerusalem,  in  compliment  to  the  Jews;  bnt 
afterwards  bestowed  that  honour  on  Mecca. 
Alms,  fasting,  and  pilgrimage  to  Mecca,  are 
the  remaining  duties  of  practical  religion  en- 
joined on  all  good  Mussulmans.  Of  the  last, 
the  most  holy  was  that  of  Bamadan,  instituted 
in  honour  of  the  month  in  which  Gabriel  ap- 
peared to  him  in  Mecca.  Friday  was  ordained 
as  the  Moslem  sabbath,  because  on  that  day 
he  made  his  flight  to  Medina.  He  continned 
the  rite  of  circumcision  in  compliment  to  the 
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prejudices  of  his  countiymen,  condemned 
QBiiiy,  and  forbade  the  dnnldng  of  wine. 
.  The  grossly  sensual  character  of  Moham- 
med's paradise  constitutes,  perhaps,  the  great- 
est blemish  in  his  religious  system,  and  has 
exerted  a  debasing  influence  over  all  the  coim- 
tries  where  it  has  acquired  an  ascendency. 

After  his  death  the  riral  pretensions  of  Abu 
Beker  and  Ali,  the  latter  of  whom  called  him- 
self *  the  first  believer,'  to  succeed  Mohammed 
in  the  empire  he  had  founded,  both  gave  a 
temporary  check  to  the  progress  of  the  rdigion, 
and  produced  a  schism  which  exists  till  the 
present  day.     [SoMinTEs ;  Schutes.] 

Notwithstanding  the  high  pretensions  of  his 
competitor,  Abu  Beker  was  elected  to  the  office 
of  supreme  head  of  the  Mussulman  religion 
and  power  under  the  title  of  caliph,  or  knalif^ 
L  e.  successor  of  the  prophet.  Under  his  sway, 
and  that  of  his  two  immediate  successors,  the 
most  brilliant  victories  were  achieved  by  the 
Arab  arms.  Indeed,  by  the  20th  Hegira,  or 
within  ten  years  of  the  death  of  the  prophet, 
Syria,  Persia,  and  Egypt,  being  conquered, 
adopted  the  new  faith.  Ali  was  chosen  the 
fourth  khalif,  but  achieved  nothing  very  rae- 
tnorable.  At  his  death,  which  took  place  by 
the  hands  of  an  assassin,  the  throne  was 
usurped  by  a  son  of  Abu  Sophian,  whoso 
descendants  are  called  the  Onuniad  race  of 
khalifs.  They  held  the  sovereignty  for  nearly 
100  years;  during  which  time  the  whole  of 
Africa  was  overrun,  and  so  far  colonised  by 
tribes  of  Bedouins  that  it  has  since  remained, 
in  language,  manners,  and  religion,  an  Arab 
country.  The  Islam  faith  spread  nearly  as 
rapidly  in  the  East ;  at  least  within  eighty  years 
ftonl  Mohammed's  death  it  embraced  all  the 
countries  between  the  Indus  and  the  Atlantic, 
and  from  the  Indian  Ocean  to  the  steppes  of 
Central  Asia.  It  has  since  penetrated  even 
into  China,  and  found  its  way  into  many  of  the 
islands  iif  the  Indian  Archipelago.  Spain  was 
taken  in  711.  The  Arabs  were,  for  a  short 
time,  masters  of  the  South  of  France,  but  were 
finally  driven  across  the  Pyrenees  in  732.  The 
Onmuad  khalifs  were,  in  the  133rd  Hegira 
(a.  d.  750),  superseded  by  the  descendants  of 
Abbas,  one  of  the  uncles  of  Mohammed.  This 
last  dynasty  is  known  in  history  as  that  of  the 
Abbasside  khalifs. 

Meanwhile  the  seat  of  the  khalifat  was  re- 
moved &om  Medina  to  Damascus,  and  latterly 
to  Bagdad.  Nor  did  the  khalifat  itself  last 
long.  It  had  been  tottering  for  vears;  but 
it  fell  in  the  656th  Hegira  (a.  d^  1258);  a 
Ttotar  army  having  taken  Bagdad,  and  put 
an  end  to  the  nominal  sacerdotal  and  regal 

rer  of  the  khalifs,  the  real  power  having, 
a  long  time,  resided  in  the  Turkisn 
sultans  of  Asia  Minor.  The  title  of  khalif  is 
now  recognised  as  one  of  the  attributes  of  the 
Turkish  raltan  as  successor  of  Mohammed,  and 
6f  the  sophi  of  Persia  as  successor  of  Ali ;  but 
it  no  longer  impUes  the  discharge  of  any  reli- 
gioiis  Amctious. 
Bat  neither  the  foreign  conquests  of  the 
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Mussulmans,  nor  the  downfall  of  the  khalifat, 
made  any  essential  change  in  the  political  state 
of  Arabia.  The  people  adhere  to^  Moham- 
medanism as  the  true  faith,  but  otherwise  are 
divided  into  petty  tribes,  and  communities,  as 
before  the  birth  of  the  pretended  prophet.  Of 
the  two  attempts  made  in  Arabia  to  reform 
the  Moslem  faith,  all  traces  of  the  first  (a.i>. 
809),  the  object  of  which  was  to  rescind  the 
prohibition  of  wine,  and  to  prevent  the  ptl- 
^images  to  the  holy  ashes,  have  disappeared. 
The  other  took  place  in  more  recent  time.<i; 
namely,  in  the  beginning  of  the  last  century. 
It  was  made  by  AMul  Waheb,  who  proclaimed 
himself  a  prophet  sent  by  Ckd  to  reform  the 
abuses  which  had  been  gradually  engrafted  on 
the  religion  of  Mohanuned.  The  chief  of  the 
Wahabee  doctrines,  so  called  from  their  author, 
was,  that  God  was  to  be  worshipped  in  the 
strictest  unity ;  and  that  no  adoration  should 
be  paid  to  Mohammed,  or  any  created  being. 
[Wahabbeish.]  But  while  these  doctrines 
were  rapidly  spreading,  and  while  the  cities  of 
Mecca  and  M^ina  had  fallen  into  the  hands  of 
the  new  sect,  Mehemet  Ali,  in  the  name  of  the 
sultan,  gave  an  effectual  check  (1813)  to  their 
farther  procuress,  and  restored  the  holy  cities  to 
the  nommal  authority  of  the  Porte.  Since  that 
time  the  Wahabee  tenets  have  maintained  or 
even  increased  their  influence,  even  in  Nedjed, 
the  native  province  of  the  founder.  (Abul- 
fcda,  in  VitA  Mohammed ;  D'Herbelot,  jDibliO' 
thiqve  Orient. ;  Green's  Life  of  Mahomet ;  the 
Thivels  of  Niebuhr  and  othen ;  Ockley,  Life 
of  Mohammed,  and  History  of  the  Saracens; 
Burckhardt's  Nbtee  on  Bedouins  and  Waha- 
bees;  Bycaut's  Present  State  of  the  Ottoman 
BSmpire;  Lives  of  Mohammed  by  Boulainvillier 
and  Gagnier;  Washington  Irving,  Lives  of 
Mahomet  and  his  Successors;  Gibbon's  Bo- 
man  Empire  ch.  1. ;  Milman;  History  of  Latin 
Christianity  b.  iv. ;  Neil's  Mohammed ;  Spren- 
ger.  Life  of  Mohammed  ;  Mill's  History  of 
Mohammed;  Forster's  Mohammed  UnvrUed; 
Muir's  Life  of  Mahomet;  National  Beview, 
July  1868,  p.  137 ;  Palgrave's  Journey  through 
Central  and  Eastern  Arabia;  M*Culloch's 
Geographical  Dictionary,  art.  *  Arabia,*  ) 

BKoliaite.  A  crystallised  titaniferous  iron 
from  Dauphiny ;  named  after  Professor  Mohs, 
the  crystallographer. 

BSoidore.  A  Portuguese  gold  coin,  in  value 
TJs.  sterling. 

BKoira  (Gr.  a  share).  In  Greek  Mythology, 
the  deity  who  assigns  to  every  man  his  Ipt. 
[Fatbs.J  The  mention  of  Moerse  in  the  plural 
occurs  only  once  in  the  Homeric  poems  {II.  xxiv. 
29),  which  speak  of  Moira  generally  as  spinning, 
but  assign  to  her  no  other  attributes  to  distin- 
guish her  f^m  Aisa ;  they  farther  describe  her 
not  as  an  inflexible  destiny,  but  as  strictly  under 
the  control  of  Zeus,  and  influenced  to  a  certain 
d*'4i;ree  by  the  free  will  of  men.  In  the  Hesiodic 
Theogony,  the  Mcene  haVe  grown  into  three 
persons  (Clotho,  the  spinner^  Lachesiift,  the  dis- 
penser,  and  Atropos,  the  inex&raUe),  who  are 
described  as  the  daughten  of  Night.   According 
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to  later  poets,  Zeas  and  all  the  gods  are  obliged 
to  lubmit  to  their  irresistible  power.    [Nobns.] 

lKolr«e  BMtalllqoe  (Fr.).  Called  in  this 
eonntiy  crystaliised  Un-flate,  It  presents  a 
Tariegated  and  crystalline  appearance,  produced 
upon  the  surface  of  tin-plate  by  applying  to  it 
some  dilute  nitro-hydrochloric  acid  for  a  few 
seconds,  then  washing  it  with  water,  drying 
and  coating  it  with  lacquer.  The  figures  are 
more  or  less  beautiful  and  diversified,  accord- 
ing to  the  degree  of  heat  and  relative  dilution 
of  the  acid.  The  result  is  due  to  the  add 
etching  out  certain  portions  of  the  crystals  of 
which  the  surface  is  really  composed.     [Tin.] 

BKolars  (Lat.   molares,  grinders).    Teeth 
generally  havins  a  flattened  triturating  surface, 
and  situated  benind  the  incisors,  and  laniaries, 
when  these  are  also  present.  In  some  Mammals, 
as  the  Cape  ant-eater,  aU  the  teeth  are  molars. 
They  are  generally  of  two  kinds ;  viz.  those 
which  are  liable  to  be  displaced  and  succeeded  | 
by  others  in  the  y«»rtical  direction ;  and  those  ' 
which  are  succeeded,  and  sometimes,  as  in  the  | 
elephant  and  kangaroo,  displaced  by  others  i 
developed  at  the  back  of  the  mouth,  and  ad- 
vancing forwards  horizontally:   the  first  are 
termed  premolars  or  false  molars,  the  second 
true  molars. 

BSolasse*  '  The  Swiss  name  for  an  extensive 
middle  tertiary  or  miooene  deposit  widely  spread 
in  Central  Europe.  It  is  partly  marine,  partly 
fresh-water,  and  often  contains  lignite  and 
land  vegetation,  especially  of  palm-trees.  The 
molasse  is  so  called  as  lieing  generally  a  loose 
sand,  but  it  varies  much  in  texture  and  ap- 
pearance, and  not  less  so  in  its  component  parts. 

BKolassea  (Port,  melasses).  A  Drown  viscid 
uncrystallisable  sugar.  [Suoab.]  It  is  some- 
times used  in  England  in  preparing  the  coarser 
sort  of  preserves,  and  on  the  Continent  exten- 
sively in  the  manufacture  of  tobacco.  It  has  a 
burnt  but  not  a  disagreeable  taste. 

Moldawite.  Obsidian  of  a  very  dark  green 
colour,  from  Moldanstein  in  Bavaria. 

Mole  (Dutch  mol,  Gkr.  maulwuzf).  A 
species  of  the  genus  Talpa,  common  in  this 
country  and  other  parts  of  Europe.  This 
quadruped  exhibits  m  perfection  tnat  modi- 
fication of  structure  by  which  the  Mam- 
miferous  animal  is  adapted  to  a  subterranean 
Ufe.  Its  head  is  long,  o6nical,  and  tapering  to 
the  snout,  which  is  strengthened  by  a  bone, 
and  by  strong  eristles  worked  by  powerful 
muscles.  The  body  is  almost  cyundrical, 
thickest  behind  the  head,  and  gradually  di- 
niinishing  to  the  tail.  There  is  no  outward 
indication  of  a  neck,  that  part  being  enlarged 
to  the  size  of  the  chest  by  Uie  massive  muscles 
which  act  upon  the  head  and  fore-legs.  These, 
which  are  the  principal  instruments  by  which 
the  mole  excavates  its  long  and  intricate  bur- 
rows, are  the  shortest,  broadest,  and  stronsest, 
in  proportion  to  Uie  size  of  tiie  animal,  iniich 
are  to  be  met  with  in  the  Hammifeious  class. 
The  rapidity  with  which  the  mole  can  make  its 
way  through  a  favouraUe  soil  is  snch,  that  it 
Buij  be  said  to  swim  in  .the  earth ;  and,  since 
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it  must  displace  matter  so  mndi  denser  than 
water,  so  do  its  fore-hmbs  display  a  mechanism 
correspondingly  superior  in  strength  to  the 
analogous  extremities  or  pectoral  fins  of  the 
dolphm.  The  food  of  the  mole  consists  of 
worms  and  insects :  its  voracity  is  great,  and 
it  soon  perishes  if  food  be  scarce  or  wanting. 
The  ardour  of  the  sexual  appetite  is  not  less 
intense  and  characteristic  of  this  curious  qua- 
druped. The  sense  of  sight  is  very  feeble,  the 
eyes  being  minute  and  rudimental;  but  the 
other  faculties  of  smell  and  hearing,  as  being 
more  serviceable  in  its  dark  retreat,  are  ex- 
tremely acute. 

The  female  prepares  a  nest  of  dry  herbage, 
roots,  and  leaves,  in  a  chamber  commonly 
formed  by  excavating  and  enlarging  the  point 
of  intersection  of  thi«e  or  four  passages.  The 
young  are  brought  forth,  to  the  number  of  four 
or  five,  in  April,  and  sometames  later. 

The  farmer  views  the  operations  of  the  mole 
as  destructive  to  his  crops  by  exposing  and 
destroying  their  roots,  or  by  overthrowing  the 

Elants  in  the  construction  of  the  mole-lulls; 
is  burrows,  moreover,  become  the  haunts  and 
hiding-places  of  the  field-mouse  and  other 
noxious  animals.  The  mole  is  also  accused  of 
carrying  off  quantities  of  young  com  to  form 
its  nest.  Hence,  every  means  are  devised  to 
capture  and  destroy  it,  and  men  gain  a  liveli- 
hood exclusively  by  this  occupation.  Some 
naturalists,  however,  plead  that  the  iinury 
which  it  perpetrates  is  slight,  and  that  it  is 
more  thanicounterbalanced  by  the  benefit  which 
it  produces  by  turning  up  and  lightening  the 
soil,  and  especially  by  its  immense  destruction 
of  earth  worms,  and  many  other  noxious 
animals  which  inhabit  the  superficial  layer  Of 
the  ground,  and  occasion  great  injury  to  the 
roots  of  grass,  com,  and  many  other  plants. 
The  soundest  practical  conclusion  lies  probably 
in  the  mean  of  these  opinions ;  and  the  en- 
lightened agriculturist,  while  he  takes  prompt 
measures  to  prevent  the  undue  increase  of  th6 
mole,  would  do  well  to  reflect  on  the  disadvan- 
tages which  might  follow  its  total  extermination. 

MoLB  (Ger.  mahl,  Swed.  mil,  a  mark  or 
9pot\  hence  perhaps  the  English  form  item.* 
mold:  Wedgwood).  Different  productions  of 
and  excretions  from  the  uterus  are  so  called  by 
medical  writers.  Small  soft  excrescences  ti 
the  cuticle  are  also  termed  molea, 

MoLK  (Lat.  moles,  a  ma8$).  In  Engineering, 
a  massive  work  formed  of  large  stones  placed 
in  the  sea  by  means  of  ooffer^ms,  extended 
either  in  a  right  line  or  an  arc  of  a  circle 
before  a  port,  which  it  serves  to  close,  and  to 
defend  the  vessels  in  it  from  the  impetuosity 
of  the  waves,  &e.  It  is  sometimes  used  sy* 
nonymously  with  karbaur, 

Motooole  (Lat.  moleenla,  dim.  of  rooleSy  4 
mass).  This  term  is  freouently  misused  an 
synonymous  with  aim.  In  its  strictly  die- 
mical  sense,  however,  it  means  the  smallest 
quantity  of  an  element  or  of  a  compoud 
that  can  exist  in  the  free  state.  This  quantSty 
is,  in  the  case  of  compounds,  sometinMs  a' 
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fdagle  atom ;  thus  ammonia  (NH,)  is  both  r 
molecule  and  an  atom.  But  the  molecule  of 
moBt  elements  consists  of  two  atoms ;  and  this 
is  also  generally  the  case  with  so-called  com- 
pound radicles,  which  play  the  part  of  elements ; 
thus  the  molecule  of  hydroxyl  (OjH,)  consists 
of  two  atoms  of  OH.  The  molecule  of  ethyl  is 
also  double, 

C,H,.  or  Et^ 

atollnisnEu  In  Boman  Catholic  Theology, 
a  system  of  opinions  on  the  subjects  of  grace 
and  predestination  somewhat  resembling  those 
of  tne  Arminian  party  among  Protestants. 
It  derived  its  name  from  the  Jesuit  Louis 
Molina,  professor  of  theology  in  the  university 
of  Erora  in  Portugal,  who  laid  down  a  series 
of  propositions  on  these  debated  questions  in 
his  work  entitled  Libert  arbitrii  cum  gratiis 
donis,  ^c,  Concordia^  which  appeared  in  1688. 
He  was  attacked  bv  the  Dominicans  on  tlie 
charge  of  having  advocated  in  it  Pelagian  or 
semi-Pelagian  sentiments,  and  accused  before 
the  Inquisition  :  he  appealed  to  Rome,  and  the 
cause  was  debated  for  twenty  years  in  the 
congregations,  and  left  at  last  undecided  by  a 
decree  of  Paul  V.  in  1687.  Since  that  period 
Moliniam  has  been  taught  as  an  opinion  which 
believers  are  free  to  embrace  in  Roman  Ca- 
tholic schools,  and  generally  supported  by  the 
Jesuit  and  attacked  by  the  Jansenist  party.  It 
must  not  be  confounded  with  Molinositm — a 
name  which  the  doctrine  of  the  Quietists  has 
received  from  the  work  of  a  Spanish  enthusiast 
(Molinos)  on  Mystical  Life,  condemned  in 
1687  by  Innocent  XI.  The  French  Quietists 
professed  to  abjure  and  oppose  the  errors  of 
Molinos.  [QxnBTisTS.] 
Mollones.     [Tuoh.] 

Moliaite*  A  mineralo^cal  synonym  of 
the  crystallised  titaniferous  iron  of  Dauphiny. 
Mollali*  The  title  of  the  higher  order 
of  judges  in  the  Turkish  empire.  After  the 
thxee  first  magistrates  of  the  empire  (the  two 
cadi  leskers  of  Roumi  and  Anatolia,  and  the 
istambol-cadissy  or  chief  ordinary  judge  of  the 
capital)  follow  fourteen  mollahs,  who  preside 
over  the  fourteen  principal  seats  of  justice  in 
the  empire ;  among  these,  the  mollahs  of  Mecca 
and  Medina  have  the  highest  rank.  The  place 
of  mollah,  like  all  others  in  the  Turkish  empire, 
is  held  only  at  the  will  of  the  sovereign,  and 
is  now  granted  annually  (D'Ohsson,  Tableau 
de  r Empire  Ottoman^  vol.  iv.) ;  but  displaced 
mollahs  preserve  their  rauk  in  the  Ulema 
above  their  successors.  The  Turkish  mollah 
must  not  be  confounded  with  the  Tartar  muUa. 
MoUasos  or  BKoUnaoa  (Lat.  from  mollis, 
toft).  The  name  applied  by  Cuvier  to  the 
great  primary  division  of  the  animal  kingdom 
which  includes  all  species  having  a  gangliated 
nervous  system,  with  the  ganglions  or  medullary 
masses  dispersed  more  or  less  irregularly  in 
different  parta  of  the  body,  which  is  soft  and 
inarticulate.  The  pulmonary  or  branchial  cir- 
culation is  separate  and  distinct,  but  is  aided 
bj  the  direct  propulsion  of  a  heart  in  one  cbiss 
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only.  There  is  always  a  heart  for  the  sys- 
temic circulation,  and  it  mostly  consists  of  one 
ventricle  and  one  auricle.  Some  of  the  molluscs 
breathe  air,  but  the  greater  part  respire  through 
the  medium  of  salt  or  fresh  water.  The  blood 
of  the  molluscs  is  white  or  bluish.  In  one 
class  only  is  there  a  rudiment  of  an  internal 
skeleton  giving  attachment  to  a  part  of  the 
muscular  system ;  in  the  rest  it  is  absent,  and 
the  muscles  are  attached  to  various  points  of 
the  skin.  Their  contractions  produce  inflexions 
and  extensions  of  their  dif&rent  parts,  and, 
alternating  with  relaxations,  enable  the  species 
to  creep,  climb,  swim,  burrow,  and  seize  upon 
various  objects,  as  the  form  of  these  parts 
may  permit ;  but  as  the  locomotive  organs  are 
not  supported  by  articulated  and  solid  levers, 
the  molluscs  cannot  leap  or  advance  rapidly 
on  dry  land.  Many  of  the  aquatic  species  are 
encumbered  with  a  heavy  shell.  Nearly  all 
the  molluscs  have  an  extensive  fold  of  the  skin 
reflected  over  their  body,  which  it  covers  like 
a  mantle ;  it  is  sometimes  produced  into  a 
breathing-pi pp,  or  extended  and  divided  in  the 
form  of  fins.  When  the  mantle  is  simply 
membranous  or  fleshy,  or  when  a  horny  or 
testaceous  rudiment  of  a  shell  is  developed,  but 
remains  concealed  in  the  substance  of  the 
mantle,  the  mollusc  is  said  to  be  nakid.  When 
the  shell  is  so  much  enlai^ed  that  the  con- 
tracted animal  finds  shelter  beneath  or  within 
it,  the  species  is  said  to  be  testaceous.  [Con- 
CHOLOOY.]  The  masticatory  or  oral  organs 
present  all  the  various  modifications  for  pre- 
datory, omnivorous,  or  herbivorous  habits ;  and 
the  stomach  may  be  simple,  multiple,  or  com- 
plicated with  a  peculiar  armature. 

Some  of  the  molluscs  are  unisexual,  others 
androgynous,  a  few  dioecious.  With  few  ex- 
ceptions, their  habits  and  economy  present 
comparatively  little  variety  or  interest,  and 
they  are  only  preserved  by  their  fecundity  and 
vital  tenacity.     [Malacology.] 

BKolooli.  The  name  of  the  chief  god  of  the 
Phcenicians,  frequently,  mentioned  in  Scripture 
as  the  god  of  the  Ammonites.  Human  sacri- 
fices were  offered  at  the  shrine  of  this  divinity ; 
and  it  was  chiefiy  in  the  valley  of  Hinnom,  to 
the  east  of  Jerusalem,  that  this  brutal  idolatry 
was  perpetrated.  The  Topheth  (for  it  is  always 
mentioned  Txith  the  article)  was  a  place  in  the 
east  end  of  this  valley,  where  the  children  were 
first  killed,  and  then  thrown  into  the  abyss  of 
fire,  under  an  image  of  Moloch.  Solomon 
built  a  temple  to  Moloch  upon  the  Mount 
of  Olives,  and  Ahaz,  Manasseh,  and  other 
kings  imitated  his  impiety  by  making  their 
first-bom  sons  pass  through  the  fire  kindled 
in  honour  of  this  horrid  king.  At  Carthage, 
during  the  invasion  of  Agathodes,  either  200 
or  500  children  were  offered  in  a  single  sacrifice 
to  Moloch.  (Grote*8  History  of  Greece,  part  u. 
chapter  xcvii.)  The  word  mo/ocA,  signifying 
king,  occurs  commonW  in  the  composition  of 
Hebrew  names,  as  in  Mielchizedeck,  Melchishua, 
&c.,  and  reappears  in  Milcom,  and  in  Adramme- 
lech.  and  Anammelech,  the  gods  of  SephArvBim. 
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The  firequency  of  human  sacrifioes  in  Jerusalem 
is  proY^  by  the  incessant  remonstrances  of  the 
prophets,  who,  upbraiding  their  countrymen 
for  the  shedding  of  innocent  blood,  stigmatised 
Jerusalem  as  a  bloody  city. 

Molossns  (Gr.  fjLo\oacr6s).  In  Greek  and 
Latin  poetry,  a  foot  consisting  of  three  long 
syllables,  as  XopmiSc^i',  reffnabani. 

Molybdeiiite*  Native  sulphide  of  moly- 
bdenunu 

Molybdenom  (Gr.  ix6\v^os,  lead).  Symbol 
Mo ;  atomic  weight  92.  This  name  was  origi- 
nally applied  to  the  native  sulphide  of  moly- 
bdenum, which  was  considered  to  be  an  ore  of 
lead,  but  was  afterwards  shown  to  contain  a 
peculiar  metal.  Molybdenum  is  white,  brittle, 
and  very  difficult  of  fubion.  It  forms  three 
oxides  MoO,  MoO,,  and  MoO,.  The  compounds 
of  the  latter  are  called  moft/bdates.  The  moly- 
bdate  of  lead  is  found  native. 

Molybdlne.    Native  molybdic  acid. 

BSoment  (Lat.  momentum,  from  movere, 
to  move).  Confusion  rather  than  clearness 
would  be  the  result  of  an  attempt  to  explain 
the  various  significations  of  this  term  as  used 
by  older  writers  on  mechanics ;  we  shall,  there- 
fore, give  separately  the  more  modern  inter- 
pretations of  the  term  in  its  various  combina- 
tions. 

As  applied  to  timef  the  term  moment  is 
synonymous  with  instant,  and  denotes  a  brief 
but  indefinite  period. 

BKoment  of  a  Couple.  The  product  of 
cither  of  the  two  equal  and  opposite  forces, 
of  which  the  couple  consists,  into  the  distance 
between  their  lines  of  action.     [Couplb.] 

The  moment  of  a  force  with  respect  to  a 
point  is  the  product  of  the  force  into  the 
distance  of  the  point  from  its  line  of  action. 

The  moment  of  a  force  with  respect  to  a  plane 
is  the  product  of  the  force  into  the  distance  of 
its  point  of  application  from  that  plane. 

The  moment  of  a  force  with  respect  to  a  line 
is  found  by  first  resolving  the  force  into  two 
components,  one  parallel  and  the  other  perpen- 
dicular to  the  line,  and  then  taking  the  product 
of  the  latter  component  into  its  £stance  from 
the  line. 

Moment  of  Znertla.    [Insbtia,  Moment 

OF.] 

Moment-azle  of  a  Couple.  The  finite 
line  which  represents,  by  its  magnitude  and 
direction,  the  moment  and  rotation-aaris  of  a 
couple.     [Couplb.] 

BKomental  Xlllpsoid.  [Ikbrtia,  Moment 

OF.] 

Momental  Plane.  In  Statics,  the  plane 
of  the  couple  which,  together  with  a  force  of 
translation,  is  equivalent  to  a  given  system 
of  forces,  is  culled  the  momental  plane  of  the 
point  (moment-centre)  in  which  it  is  inter- 
sected by  the  force.     [Fobces,   Composition 

▲ND  KbSOLUTION   of.] 

BKomentum  (Lat.).  In  Mechanics,  denotes 
the  product  of  the  mass  of  a  body  into  the 
velocity  with  which  it  moves.  It  is  also  called 
th«  quantity  of  motion, 
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aiomiers  (from  the  Fr.  momerie^  Ang. 
mummery).  The  name  by  which  certain  re- 
ligionists of  the  so-called  Evangelical  party 
have  been  designated  in  Switzerland,  and  some 
parts  of  France  and  Germany,  since  1818. 
They  appear  originally  to  have  resembled 
the  Metliodists  of  our  own  country ;  for,  like 
the  latter,  they  at  first  embraced  no  tenets 
distinct  from  those  of  the  established  church, 
and  were  only  distinguished  from  its  members 
by  more  frequent  religious  exercises.  But 
they  did  not  long  continue  to  harmonise  with 
the  preachers  of  the  establishment.  One  of 
the  most  vehement  of  the  party,  in  a  pamphlet 
published  in  1818,  accused  the  latter  of  deny- 
ing the  divinity  of  our  Saviour,  and  of  a 
thorough  backsliding  from  the  doctrines  of 
Calvinism ;  and  the  Geneva  clergy  {la  vinhabU 
compagnie),  having  passed  a  resolution  pro- 
hibiting any  theories  on  the  doctrinal  points  of 
religion  from  being  propounded  in  the  pulpit, 
and  having  counselled  the  clergy  to  avoid 
disputed  points  as  much  as  posable  in  their 
discourses,  the  smouldering  embers  of  their 
hostility  burst  into  a  fiame.  Thev  now  b^gan 
to  attack  the  clerey  in  the  pulpit  and  in 
pamphlets.  But  aU  their  efforts  to  bring  the 
latter  into  contempt  were  unsuocessfbl :  the 
Genevese  remained  faithful  to  their  pastors ; 
and  in  the  year  1835  the  Momiers  possessed 
onlv  about  200  adherents. 

In  other  parts  of  Switzerland,  however,  and 
more  especially  in  the  canton  de  Vaud,  the  zeal 
of  these  sectaries  was  attended  with  more 
success.  After  a  few  years*  toleration  of  their 
preaching  and  proselytising,  during  which  it 
was  alleged  the  Momiers  hud  caused  the  greatest 
discord  among  the  inhabitants  of  the  canton, 
the  government  at  last  saw  the  necessity  of 
intezference;  and  in  the  year  1824  promulgated 
some  vigorous  ordinances  to  put  them  down. 
These  enactments,  as  might  have  been  expected, 
failed  of  their  effect.  The  enthusiasm  of  the 
Momiers  was  redoubled :  they  were  now  sur- 
rounded with  the  glory  of  martyrdom;  and 
many  who  before  had  viewed  their  zeal  with 
indifference  now  sympathised  in  what  they 
could  not  but  regud  as  an  attack  upon  the 
liberty  of  conscience.  In  conseouence  of  the 
general  disgust  that  ensued  on  their  promul- 
gation, these  ordinances  were  at  first  gradually 
relaxed,  then  suffered  to  lie  dormant,  and  at 
last  repealed  in  1831.  Since  tiiat  period  the 
number  of  the  Momiers  has  gradually  dimi- 
nished ;  and  in  1839  the  clergy  of  this  canton 
resolved  by  a  large  majority  to  revert  to  the 
ancient  system  of  the  church.  {Edinburgh 
Review^  vol.  xlii.) 

BSomus  (Gr.  /idMor,  derision).  The  god  of 
raillery  and  ridicule,  said  by  Hesiod  to  have 
been  the  progeny  of  night. 

BKonnolilsniy  BKonkp  Monastery  (all 
derived  from  the  Gr.  fiorov,  alone).  Words 
indicative  of  certain  important  features  in  eoole- 
siastical  history.  The  word  monuchus,  or  monky 
properly  signifies  one  who  lives  a  solitary  life^ 
and  was  applied  in  the  first  instance  to  tlM 
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vainj  persoiui '  who'  beffan .  in  tihe  second'  ttid 
taud  centuries  to  retire  from  the  occupations 
of  Uie  Vorld,  and  devote  th'emselres  in  the 
deserts  of  £gy^t  and  S^a  to  a  contemplative 
ana  religious  life.  It  was  hot  till  the  middle 
^  the'  £hixd  century  that  the  monldsh  system, 
properly  so  called,  was  established,  by  which 
many  persons  were  congregated  together,  and 
bdund  by  vows  to  the  performance  of  various 
re^bus  duties.  These  monks  are  distinguished 
by  Uie  appellation  of  Coenobites,  or  Associates, 
ui:>m  the  ascetics,  anchorites,  and  hermits, 
who  lived  apart  not  from  the  world  only,  but 
£rom  each  other.  The  inmates  of  the  primi- 
tive monasteries  were  bound  by  the  profession 
cf  four  objects :  solitude,  labour,  fasting,  and 
prayers.  But  altJiough  the  objects  at  whi<m  they 
aimed  were  theoreticallv  the  same,  the  history  of 
monachism  was  ven[  different  in  the  East  and 
the  West,  and  exhibits  commonly  a  succession 
of  varying  phases  in  each  country  where  it  took 
root  The  great  type  of  Western  monachism  is 
St  Bernard,  that  of  the  Eastern  is  St  Anthony ; 
but  while  the  monachism  of  the  latter  differs 
little  or  perhaps  not  at  all  from  that  of  the 
wildest  Oriental  fakir,  the  former  guided  the 
world  to  which  professedlv  he  did  not  belong, 
aijld  wrote  from  his  cell  letters  of  counsel  to 
the  vicar  of  Christy  of  rebuke  to  kings  and 
statesmen,  and  of  warning  to  the  faithful 
and  the  unbelieving.  The  monachism  of  the 
Bast  had  its  origin  in  that  idea  of  Dualism 
which  underlies  ahnost  every  form  of  Oriental 
plulosophv.  It  sprang  not  from  any  abstract 
love  of  sohtude,  but  from  a  belief  in  the  absolute 
and  hopeless  corruption  of  matter.  So  far  from 
jiolding  with  Christian  theologians  that  material 
corruption  was  the  effect  of  moral  disobedience, 
the  disciples  of  Anthony,  like  those  of  Buddha 
[Buddhism],  looked  upon  matter  as  evil,  not 
as  havini5  been  defiled  oy  a  perverted  use,  but 
as  being  in  itself  the  work  of  an  evil  god,  the 
principle  of  defilement  to  eveiytbing  associated 
with  it  The  Nitrian  anchorite  fled  from  society 
not  so  much  because  solitude  was  necessary,  as 
because  only  in  solitude  he  could  preserve  un- 
sullied the  treasure  of  virginity,  which  seems 
almost  the  one  idea  infused  by  Christianity 
into  the  monastic  theory.  But  the  western 
monks  were  the  members  of  a  society,  the 
soldiers  of  an  army  which  was  to  fight  the 
battles  of  the  King  of  kings ;  and  thus  their 
most  prominent  characteristic,  in  contrast  with 
the  grovelling  asceticism  of  the  East,  is  power. 
This  power  has  been  one  of  the  greatest  props, 
at  one  time  it  may  be  said  to  have  been  the 
only  prop  and  safeguard  of  the  Papacy.  With 
the  rise  or  degeneracy  of  the  great  orders  rose 
or  fell  the  dignity  and  power  of  the  popes,  who 
with  a  true  instinct  took  into  their  special  fa- 
vour the  men  whom  they  knew  to  be  the  chief 
bulwarks  of  their  supremacy ;  and  in  its  turn 
the  character  of  the  popes,  or  rather  of  their 
designs,  and  the  condition  of  their  spiritual  em- 
pire, exercised  a  corresponding  influence  on 
the  monastic  orders.  While,  then,  the  com- 
mon asceticism  of  the  learned  Benedictine  and 
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of  the  hermit  who  gloriM  In  his  $gnoran6e 
connects  the  theory  of  Christian  monadusni 
in  every  shape  with  the  remote  philosophy  of 
the  East,  ike  circumstatice8t>f  European  society 
soon  turned  into  a  different  direction  the  fire 
which  had  been  kindled  by  the  eloquence  of 
Athanasius.  From  him  came  the  impulse 
which  sent  the  descendants  of  the  old  Fabii 
and  Claudii  to  a  life  of  prayer  and  penitence 
at  Bethlehem ;  but  while  Jerome  drew  his 
spiritual  colony  to  Palestine,  Ambrose  and 
Martin  of  Tours  were  infusing  fresh  life  into 
the  monasUcism  of  the  West.  The  wildest 
recesses  of  Ghiul  were  peopled  by  fervent 
hermits,  who  only  thought  the  fare  too  soft 
which  kept  in  life  the  eremites  of  EJgypt  Hie 
philosophy  of  Cassianus  drew  down  suspicion 
on  the  convent  of  St  Victor  at  Marseilles; 
while  on  the  heights  of  Jura  Lupicinus  rebelled 
against  the  light  austerities  of  his  brother 
Romanus.  '  Into  one  cauldron  he  threw  a  meal 
of  fish  and  vegetables  which  the  monks  were 
preparing  separately  with  some  neatness  and 
care:  and  twelve  of  the  brethren  left  the 
convent  in  indignation.  "Better  were  it  for 
thee  not  to  have  come  here,**  said  Romanus, 
"  than  thus  to  drive  away  our  monks."  **  It 
matters  not,'*  was  his  reply ;  "  it  is  the  chaff 
separating  itself  from  the  wheat :  Qod  has  no 
portion  in  them."  * 

Thus  far  the  growth  of  Western  monachism 
was  rapid  but  irregular.  The  abbeys  were 
isolated  units  with  no  common  centre  of  action ; 
and  if  the  monks  were  to  carry  the  world 
through  the  dissolution  of  the  old  society,  it 
could  only  be  done  by  their  assuming  the  com- 
pact organisation  of  an  army.  The  crisis  was 
momentous ;  and  it  produced  St.  Benedict.  In 
his  wild  Nursian  retreat  he  framed  a  rule  for  the 
disciples  who  thronged  to  him ;  and  that  rule 
made  the  act  of  profession  the  last  exercise 
of  a  personal  will  permitted  to  the  monk,  while 
the  perpetuity  of  tne  organisation  was  secured 
by  an  absolute  and  irrevocable  renunciation  of 
all  property.  This  form  of  organisation  attracted 
into  the  monastic  army  the  first  monk  who 
sat  on  the  throne  of  St  Peter.  Thus  disciplined, 
Gregory  the  Qreat  was  enabled  practically  to 
seize  the  prerogatives  of  the  Western  emperors, 
while  Haurus  issued  from  Monte  Cassino  t« 
carry  the  Benedictine  rule  into  the  North.  In 
Gaul  the  abbeys  of  Marmoutier  and  Condat, 
and  the  'names  of  German  and  Gregory  of 
Tours,  of  Gall  and  Columba,  attest  the  activity 
of  the  monastic  principle  in  the  age  of  Thierri 
and  Brunehault,  Agilulf,  and  Clotaire. 

But  if  the  monks  of  the  earlier  centuries  had 
vastly  extended  the  sway  of  the  papacy,  mona- 
chism again  came  to  the  rescue  when  its  vices 
seemed  to  be  growing  too  heavy  for  the  world 
to  bear.  The  crusades  against  Albigensians 
and  Waldensians,  and  the  slaughter  of  Arnold 
of  Brescia  for  denouncing  the  unblushing  pro- 
fligacy of  the  time,  would  alone  suffice  to 
show  the  gravity  of  the  crisis.  Men  were 
gradually  becoming  tired  of  the  lavish  use  of 
fire  and  sword  as  the  regular  arguments  to  be 
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enployed  agtiDst  heretics  mud  unbelieTen  b^ 
priests  whcSe  liveis,were  a  disgrace  to  Christi- 
anity and  humanity  alike.  In  ^s  honr  of  peril 
Dominic  and  Francis  came  forth  to  fight  with 
other  weapons  ;  aiid  the  tow  of  absolute  poyerty 
was  added  to  th&  tows  enjoined  by  all  existing 
monastic  rales.  [Ordbbs,  Msnuzoaict.I  But 
if  the  Mendicant  order  so  established  became 
mighty  props  of  the  papal  empire,  they  also 
introduced  new  sources  of  weakness.  Their 
yery  institution  was  a  satire  on  the  secular 
clergy,  and  even  on  the  great  monastic  bodies. 
The  jealousy  of  faction  took  the  pl&ce  of 
former  unity ;  and  the  celibate  secular  clergy, 
the  great  army  of  Hildebrand,  found  their 
loyalty  cooling  down,  as  they  were  confronted 
by  these  professors  of  a  more  austere  and  less 
worldly  system.  But  the  history  of  the  old 
orders  was  in  the  issue  repeated  m  that  of  the 
Mendicants.  They  had  forsworn  power:  they 
grasped  it  with  greater  tenacity  than  any  who 
had  gone  before  them.  Spacious  buildings 
sheltered  men  who  had  sworn  to  live  without 
house  or  home.  They  had  abjured  art  and 
learning;  and  from  their  ranks  came  forth 
men  famed  throughout  the  world  for  their 
skill  in  the  former  and  their  attainments  in 
the  latter.  Over  the  bones  of  Francis  rose 
the  church  of  Assist,  rich  with  gold,  azure, 
and  vermilion ;  and  men  gazed  with  devotion 
on  the  anselic  countenances  and  placid  forms 
which  looked  down  upon  them  from  walls 
and  tablets,  or  stood  astonished  at  the  science 
of  Thomas  Aquinas  and  Albert  the  Great 

It  is  unnecessary  to  prolong  the  tale.  It 
has  become  almost  a  truism  to  say  that  the 
church  and  the  monastic  orders  alike  exhibit 
periods  of  energy  followed  by  ages  of  sloth,  to 
oe  succeeded  perhaps  by  an  era  of  renovation. 
The  story  of  these  changes  is  vividly  related 
by  Dean  Milman  {Latin  Chriatianity)  and 
M.  de  Montalembert  (Zm  Moines  ct  Occident). 
(Edinburgh  Beview,  Jan.  1868,  p.  78  &c.  and 
Oct.  1861,  art.  'Monks  of  the  West.') 

Monad  (Gr.  fiovds,  a  unit).  In  Meta- 
physics, this  word  has  been  used  by  Leibnis 
and  his  followers,  partisans  of  what  has  been 
called  the  Monadic  Theory.  *  After  studying,' 
says  Stewart,  '  with  all  possible  diligence,  what 
Leibniz  has  said  of  his  monads  m  different 
parts  of  his  works,  I  find  myself  quite  incom- 
petent to  annex  any  precise  idea  to  the  word 
as  he  employed  it.'  He  th^n  quotes  the  follow- 
ing as  '  some  of  his  most  intelligible  attempts 
to  explain  his  meaning:' — *A  simple  sub- 
stance has  no  parts:  a  compound  substance 
is  an  a^grcp:ate.  of  simple  substances,  or  of 
monads.'  *  Monads,  having  no  parts,  are  nei- 
ther extended,  figured,  nor  divisible.  They 
are  the  real  atoms  of  nature ;  in  other  words, 
the  elements  of  things.'  '  Every  monad  is  a 
living  mirror,  representing  the  universe,  ac- 
cording to  its  particular  point  of  view,  and  sub- 
ject to  no  regular  laws,  as  the  universe  itself.' 
*  Every  monad  with  a  particular  body  makes 
a  living  substance.'  {B}ncy.  Brit.  Preliminary 
Dissertation.)     The  groundwork  of  the  mo- 
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nadic  theory  is  to  be  found  in .  the  different 
j^osophical  systems  of  Zeno,  Leucippus, 
DemocntuS)  and  Epicurus;  but  Leibniz  was 
the  first  who  reduced  it  to  a  system. 

BK«iiadelplioiui  (Gr.  fi^Mt,  and  iScX^f, 
a  hrotker).  In  Botany,  a  term  appUed  to  sta- 
mens the  filaments  of  which  are  combined 
into  a  single  mass,  as  in  the  Common  Mallow. 
Monaddmiia  is  the  name  of  one  of  the  classes 
in  the  Linmean  system. 

aioDandroiui  (Gr.  ft6iw9pos).  In  Botany^ 
a  term  applied  to  a  fiower  having  but  one 
stamen.  Mimandria  is  the  name  of  the  first 
class  in  the  Linnsean  system. 

MttBATOlilaiia.  In  Ecclesiastical  History, 
a  name  g^ven  to  a  theological  party  in  the  third 
century,  which  asserted  one  inimutable  primary 
principle  in  the  Ctodhead,  and  chaigeci  those 
who  could  not  define  the  subordination  of  the 
Son  to  the  Father  as  being  ditheists  or  wor- 
shippers of  two  Gods.  Their  opponents  ac- 
cused them  of  believing  that  the  Father  must 
have  suffered  on  the  cross,  and  hence  branded 
them  also  with  the  name  of  Patripassians. 
(Milman's  Latin  Christianity^  book  i.  ch.  i.) 

BKonarolij'  (Gr.  fiotfopx"'^*  ^^  i^ttU  of  one). 
The  government  of  a  single  person.  Monarch 
and  monarchy  are  equivalent  in  common  speech 
to  king  and  kingdom ;  so  that  we  often  read  of 
the  Spartan  monarchs,  &c.,  although  the  go- 
vernment of  Sparta  was  under  a  double  race  of 
kings  reigning  at  the  same  time.  Monarchies 
are  nsuaUy  said  to  be  of  four  kinds — absdute, 
limited,  hereditary,  and  elective,  which  are  self- 
explanatory  terms.  The  only  elective  mon- 
archy in  Europe  was  that  of  Poland.  All  ab- 
solute and  limited  monarchies  have  adopted 
the  hereditary  principle.     [Liberty.] 

BKonas  (Gr.).  A  genus  of  extremely  mi- 
nute polygastric  Infusores. 

BKonastery  (Gr.  notwrrfipiov).  The  gene- 
ral name  for  religious  houses  appropriateid  to 
the  reception  and  maintenance  of  monks  and 
nuns,  but  especially  of  the  former.  For  an 
account  of  the  origin  and  object  of  monasteries, 
see  MoxACHiSM,  and  the  authorities  there  re- 
ferred to ;  and  for  the  habits,  rules,  and  pecu- 
liarities of  the  different  orders  of  monks  and 
nims,  see  the  respective  articles,  but  more 
especially  Obdbss,  Kelioious.  The  English 
term  monastery  was  variously  rendered  by  the 
Greek  fathers ;  thus  we  find  it  expressed  not 
only  by  fAovaarfiptov  and  fiorff,  but  by  etfu'uor, 
a  kDly  place,  lui^pa,  an  inclosure,  ppomar^ptor, 
a  place  of  meditation,  &c.  The  suppression  of 
monasteries  was  one  of  the  first  consequences 
of  the  Reformation  in  all  the  countries  that 
abandoned  the  Popish  faith.  But  even  in 
Boman  Catholic  states,  with  the  exception  of 
Italy,  they  have  long  been  on  the  decline, 
although  since  the  relaxation  of  the  penal  laws 
several  monasteries  and  nunneries  have  been 
established  in  various  parts  of  Great  Britain. 

[MiNSTEB.] 

BKonaBite  (Gr.  idra^t,  I  live  alone),  A 
native  phosphate  of  cerium,  lanthaniim,  and 
thorium,  found  near  Slatoust  in  the  Ural. 
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•Kondaj.    The  tecond  day  of  the  week  is  [ 
•0  called,  and  means,  literally,  the  day  of  the 
moon,    Itfl  equivalents  in  French  and  Gennan 
are  respectively  Lnndi  and  Montag,  signifying 
•Iso  day  of  the  moon, 

Monsta.  In  Latin  Mythology,  an  epithet 
by  irhich  Juno  was  described  as  the  protectress 
of  money.  The  name  may  perhaps  belong  to 
the  same  root  with  Minebva. 

BSonej  (so  called  from  the  temple  of  Juno 
Moneta^  in  which  money  was  first  coined  at 
Borne).  In  a  previous  article,  Cursenct,  we 
have  called  attention  to  the  causes  which  led 
all  dvilised  societies  into  the  selection  of  certain 
articles  as  media  of  exchange,  or  as  represen- 
tatires  of  value.  These  articles  are  not  neces- 
sarily metals,  for  salt,  it  is  said,  is  used  as  a 
medium  in  Abyssinia ;  dried  cod  in  Newfound- 
land ;  and  for  ages  a  small  univalve  shell,  under 
the  name  of  cowrie,  has  been  employed  as  a 
medium  of  exchange  in  the  Indian  peninsula. 
But  wliere  metals  can  be  obtained  in  sufficient 
plenty  for  the  purpose  they  have  been  invariably 
employed ;  and  among  metals,  gold,  silver,  and 
copper  have  been  almost  universally  selected, 
the  principal  reason  for  the  choice  being,  that 
these  articles  are  generally  procurable  in  nearly 
equal  quantities  at  nearly  equal  cost,  and  there- 
fore present,  at  times  not  too  remote,  nearly 
equal  intrinsic  or  market  values;  the  market 
value  of  a  commodity,  as  measured  by  itself 
only,  being  determined  entirely  by  the  cost  of 
production.  This  rule  applies  in  early  metal- 
lurgy to  copper  as  well  as  to  gold  and  silver : 
for  of  all  metals,  gold  excepted,  none  is  found 
native  soYrequently  as  copper;  and  gold,  though 
s  metal  of  very  wide  geological  distribution, 
has  not  been  found,  or  not  been  found  in  any 
quantity,  in  those  countries  which,  like  ancient 
Aome  and  Sweden,  originally  adopted  a  cop- 
per currency  as  the  basis  of  their  monetary 
system. 

So  essential  is  the  adoption  of  a  currency, 
and,  when  the  choice  is  given,  of  a  metallic 
currency,  to  commercial  progress,  that  we  may 
lay  it  down  as  a  principle,  that  just  as  the 
developement  of  language  is  essential  to  the 
intellectual  growth  of  a  people,  so  is  a  medium 
of  exchange  essential  to  civilisation.  In  fact, 
no  community  has  ever  been  capable  of  re- 
clamation, or  of  political  existence  by  the 
«ide  of  other  men,  which  fails  to  adopt,  or 
is  incapable  of  appropriating,  a  means  of  ex- 
change. There  is,  too,  a  peculiar  fitness  in 
the  selection  of  gold  and  silver.  In  the  first 
place,  gold  is  generally  discovered  superficially 
m  a  metallic  form,  and  after  laborious  search, 
the  area  over  which  it  is  produced  being 
ordinarily  limited  to  the  detritus  of  primitive 
rocks,  or  in  smaller  quantities  in  the  substance 
of  the  rocks  themselves,  from  which  it  must 
l>e  extracted  by  great  labour.  No  deep  gold 
mines  have,  it  appears,  ever  been  found.  On  the 
other  hand,  the  geological  area  of  silver  is  much 
vider.  It  is  less  frequently  found  native,  is  com- 
monly associated  with  the  ores  of  other  metals, 
though  generally  reduced  with  ease,  and  is  often 
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procured  by  deep  mining.  Sir  B.  MurdiiiOD 
has  called  attention  to  this  physical  relation  of 
the  precious  metals,  and  noticed  the  language 
of  tne  book  of  Job  as  illustrating  the  different 
geological  sources  of  gold  and  silver  with  exact 
precision.  ' Surely  there  is  a  vein  for  silver' — 
'  the  earth  hath  dust  of  gold.'  (Job  xxviii.  1-6.) 
Hence  while  sudden  accessions  have  been  made 
from  time  to  time  to  the  quantity  of  gold  in  cir- 
culation and  for  employment  in  the  arts,  the 
working  of  silver  minen,  and  especially  the 
extraction  of  this  metal  from  argentiferous 
galena,  one  of  its  most  prolific  sources,  has 
been  carried  out  simultaneously,  and  to  such 
an  extent,  as  rapidly  to  counterpoise  any  dis* 
turbance  of  the  mutual  values  of  gold  and  silver. 
For  although  there  is  not  and  never  can  be  any 
precise  ratio  of  intrinsic  value  possessed  by  each 
of  the  two  precious  metals,  yet,  in  modem  times 
at  least,  the  margin  of  oscillation  is  so  narrow, 
that  with  due  precautions  both  may  be  used 
simultaneously  as  media  of  exchange,  the  one 
for  large,  the  other  for  small  values.  The 
double  or  triple  circulation  of  the  metals  gold 
and  silver,  or  gold,  silver,  and  copper,  may  be 
effected  by  adopting  the  rule  employed  in  this 
countiy,  of  taking  one  among  these  metals, 
either  gold  or  silver,  as  the  commodity  in 
which  values  are  expressed  and  obligations 
created,  and  by  bestowing  on  the  other  metals, 
when  put  into  circulation,  a  larger  value  than 
that  which  they  naturally  possess  or  could 
possess,  and  depriving  them  of  what  is  tex^hni- 
cally  called  the  privilege  of  legal  tender,  that 
is  the  being  presented  compulsorily  in  liquida- 
tion of  a  debt. 

Besides  the  quality  essential  to  the  func- 
tion of  a  means  of  exchange,  that  of  its  being 
produced  in  nearly  equal  quantities  at  nearly 
equal  cost,  the  precious  metals  have  other  cha- 
racteristics second  in  importance  only  to  that 
which  has  been  already  named.  They  are 
comparatively  speaking  indestructible,  and 
therefore  can  be  at  once  treasured  up  for  an 
indefinite  period,  and  by  transfer  from  hand 
to  hand  are  capable  of  effecting  an  indefinite 
number  of  exchanges.  No  perishable  commo- 
dity could  form  a  monetary  unit ;  the  accept- 
ance of  money  being  founded  on  the  condition 
that  the  recipient  can  at  a  future  period  em- 
ploy it  for  as  manv,  or  nearly  as  many,  commo- 
dities as  he  could  have  obtained  witii  it  when 
he  first  accepted  it  in  satisfaction  of  an  obliga- 
tion. The  fundamental  characteristic  of  money 
would  be  lost,  if  it  were  liable  to  spontaneous 
alteration,  waste,  or  decomposition.  Again,  it 
must  be  homogeneous,  or  of  equal  value  through- 
out its  whole  substance.  Next,  it  must  be  easily 
susceptible  of  division  and  reunion.  Precious 
stones  might  for  certain  purposes  be  made 
media  of  exchange,  possessing  as  they  do  high 
value  in  small  compass,  and  therefore  the  cha- 
racteristic of  easy  transport  from  place  to 
Slace.  But  the  mass  of  gold  or  silver  may  be 
ivided  into  small  portions,  and  so  be  made 
available  for  small  transactions ;  and  as  these 
portions  may  be  readily  reunited   by  fusion. 
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with  no  loss  in  the  process  beyond  that  inyolved 
in  the  labour  which  had  preyionslj  divided  the 
mass  or  ingot,  the  aggregate  of  small  pieces 
is  of  no  less  and  of  no  greater  valne  than 
the  original  and  undivided  quantity.  Now  as 
many  articles  of  value  do  not  possess  these 
qualities  at  all,  and  as  none  possess  them  all, 
it  is  no  wonder  that,  since  a  medium  of  ex- 
change in  order  to  be  perfect  requires  all  these 
characteristics,  all  societies  have,  spontaneously 
and  as  if  by  instinct,  adopted  the  precious 
metals  as  their  money. 

It  is  generally  taken  for  granted,  that  in 
early  ages  the  practice  of  paymg  in  money  by 
weight  is  a  proof  that  coins  in  the  strict  sense 
of  metallic  masses  of  certified  weight  and 
purity  were  unknown.  It  is  difficult  to  see, 
however,  how  mere  masses  of  bullion  could 
have  answered  the  purpose  of  payment  at  all, 
except  as  a  kind  of  barter,  of  a  more  difficult 
and  precarious  character  than  barter  in  any 
other  commodity.  It  cannot,  indeed,  be  as- 
serted that  coinage  and  a  metallic  currency 
were  contemporaneous ;  but  the  mere  practice 
of  weighinff  money  is  no  proof  that  a  coinage 
did  not  exist,  since  the  acceptance  of  money 
by  tale  indicates  not  only  confidence  in  the 
authority  by  which  it  was  first  issued,  but 
trust  in  the  mtegrity  of  the  person  from  whose 
hands  it  is  received ;  and  it  is  perfectly  certain 
that  the  habit  of  weighing  sums  of  coined  money 
continued  for  ages  after  it  is  notorious  that 
coined  masses  were  issued.  Nor  is  it  remark- 
able that  writers  have  assigned  the  invention 
of  a  coinage  to  certain  defijoite  persons,  as  to 
Pheidon  in  Argos,  Darius  in  Persia,  and  the 
like.  In  ancient  history,  and,  indeed,  in 
modem  history  too,  the  disposition  to  idendfjr 
a  practice  with  a  (Murticular  date  and  a  parti- 
cular individual  is  so  strong,  that  statements 
to  such  an  effect  are  readuy  made  and  as 
unhesitatingly  accepted.  Of  one  thing  we  may 
be  quite  sure,  that  the  greater  part  of  the 
advantages  of  a  metallic  currency,  or  money 
proper,  are  lost  in  the  absence  of  a  coinage, 
and  that  when  the  precious  metals  were  fijrst 
adopted  as  a  means  of  exchange  no  long  time 
could  have  elapsed  before  the  obvious  and 
essential  advantages  of  a  coinage  were  recog- 
nised and  adopt^.  It  is  probable  that  the 
use  of  the  precious  metals  tor  purposes  of  ex- 
change haa  a  beginning  in  historical  times ; 
but  it  is  very  improbable  that  the  practice 
should  have  been  adopted,  and  yet  that  for  cen- 
turies nations  should  have  been  content  with 
so  rude  a  system  of  exchange  as  barterinff 
quantities  of  commodities  for  rude  ingots,  ana 
failed  to  see  the  advantage  of  a  coined  cur- 
rency. Nor  is  the  ne^tive  argument  of  the 
absence  of  early  specimens  of  coins  of  any 
vital  significance,  unless  we  conclude  that  the 
habit  of  hoarding  and  hiding  specie  is  of  uni- 
versal force. 

A  coined  piece  of  money  is  a  mass  of  metal 
issued  by  an  authority  which  gives  a  practical 
guarantee  of  its  weight  and  Aeneas.  As  we 
have  observed,  the  latter  is  of  greater  import- 
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ance  than  the  former,  the  practice  of  weighing 
the  precious  metal,  even  when  coined,  havioff 
long  survived  after  coinage  had  been  fanuliiS 
to  society.  But  the  security  given  in  a  coin, 
that  the  fineness  of  the  metal  is  according  to 
an  intelligible  standard,  is  so  important,  and 
the  policy  of  keeping  that  standard  unchsjiged 
of  such  paramount  prudence,  that^  however 
much  governments  have  tampered  with  the 
weight  of  the  nominal  quantity,  they  have 
seldom,  unless  thoroughly  demondised  and 
desperate,  ventured  on  altering  or  debasing  the 
standard;  and  when  they  have  done  so,  the 
result  has  been  in  the  last  degree  ruinous. 
For  although  it  may  be  true  tSat  after  all 
a  coin  differs  in  name  and  designation  only 
&om  a  mass  of  bullion,  and  t£e  barter  of 
commodities  for  coins  is  ultimately  only  an 
act  of  simple  exchange,  yet  the  coin,  if  it  be 
issued  by  a  sufficient  authority,  is  effectually  a 
manufactured  commodity,  the  market  value  of 
which  for  the  time  being  is  precisely  known 
and  generally  intelligible,  and  which  owes  the 
readiness  of  its  acceptance  to  the  fact  of  its 
being  manufiBCtured  and  appreciable  by  com- 
mon understanding. 

Hence,  in  order  to  obviate  the  endless  con- 
fusion and  inconvenience  that  could  not  fail 
to  arise  if  individuals  were  permitted  to  coin 
money,  from  the  circulation  of  coins  of  aU 
weights  and  degrees  of  purity,  the  government 
of  every  civilised  countnr  has  generally  prohi- 
bited the  issue  of  coins  by  private  parties,  and 
has  itself  supplied  those  in  circulation.  In  ac- 
cordance witn  the  same  poticymevere  penalties 
have  been  inflicted  on  the  forgers  of  coin,  or  on 
those  who  fabricate  counterfeit  coins,  or  coins 
of  less  w.eight  than  the  standard,  or  made  up 
in  whole  or  in  part  of  some  baser  or  less 
valuable  metal.  It  is  foimd,  however,  that  the 
improvement  of  the  fabric  of  the  coins,  by  the 
perfecting  of  the  dies  and  otherwise,  is  a  more 
effectual  means  than  even  the  utmost  severity 
of  punishment  for  the  prevention  of  forsery. 

Where  the  use  of  coins  has  once  been  sdopted, 
all  values  in  contracts  and  other  engaffements 
are  rated  or  estimated  in  money ;  and  it  is  usual 
in  almost  all  countries  to  enact  that  coins  of 
the  legal  or  standard  weight  and  purity  shsJl 
be  le^al  tender,  and  to  declare  that  no  legal 
proceedings  of  any  kind  shall  be  instituted  on 
account  of  any  debt  or  pecuniary  obligation 
against  any  individual  wno  has  offered  to  li- 
quidate the  same  by  payment  of  an  equivalent 
amount  of  the  recognised  coin  of  the  country. 
A  pound  troy,  or  12  os.  of  the  metal  of  whidi 
English  silver  coins  are  made,  contains  11  os. 
2  dwts.  pure  silver,  and  18  dwts.  alloy.  This 
pound  is  coined  into  66  shillings ;  so  that 
each  shilling  contains  81*09  grains  fine  silver, 
and  87*43  grains  standard  silver;  and  the 
money  pound,  consisting  of  20  shillings,  con- 
tains 1618*59  grains  pure  silver,  and  1748*6 
grains  standard  silver.  From  1600  down  to 
1816,  the  pound  weight  of  standard  silver 
bullion  was  coined  into  62  shilling.  All  the 
English  silver  coins  have  been  coined  out  of 

00 


MONBY 


■lT«r  of  11  oc  2  dwts.  fine,  ttmn  the  Conquest 
to  Tfaifl  moment^  except  for  the  short  period  of 
sixteen  yeaxs  icom  tae  d4th  Henry  YlII.  to 
the  2nd  Elizabeth. 

The  finenees  of  gold  is  estimated  b^  carat 

EB  eqniiralent  to  2^  dvts.  tzoy ;  gold  of  the 
st  degree  of  fineness,  or  pure,  oeing  said 
24  carats  fine.  The  purity  of  our  present 
gjoAd  coins  is  11  parts  fine  gcud  or  one.  part 
aUoy.  The  .soTereign,  or  twenty-shilling  piece, 
eontams  118001  grains  fine  gold,  or  123*274 
gnins  standard  gold.  The  pound  troy  of 
standard  gold  is. coined  into  46  sovereigns  and 
^tiis  of  a  soTereign,  or  into  46/.  14«.  6i.  The 
Mint  or  standard  price  of  gold  is  therefore  said 
tobe46^  14«.  6ii.  per  pound  troy,  or  3/.  17«.  lO^d. 
an  ounce.  The  aUo^  in  coins  is  xockoned  of  no 
Tilue ;  it  is  allowed  in  order  to  save  the  trouble 
and  e:q>ense  that  would  be  incurred  in  refining 
the  metals  to  their  highest  degree  of  purity, 
and  because  when  its  quantity  is  small  it  renders 
the  coins  harder,  and  less  hable  to  be  worn  or 
nibbed.  Were  the  quantity  of  alloy  consider^ 
able,  it  would  lessen  the  splendour  and  ductility 
of  the  metals,  and  would  add  too  much  to  the 
weight  of  the  coins. 

Th»  unit  of  money,  accounts  in  all  countries 
seems  to  be  arbitnuy  and  artificiaL  In  Qreece, 
it  was  the  drachma,  a  silver  coin ;  in  Borne,,  the 
«s,  a  copper  coin.  No  rational  interpretation 
has  been  given  of  this  selection,  and  indeed  the 
wei^t  of  the  draidbma  of  Greece  varied  in  the 
Done  and  Ionic  races.  The  mina  and  talent, 
moneys  of  account,  appear  to  have  been  derived 
&om  the  Eastern  world. 

'  In  Western  Europe,  the  pound,  Hbra,  a  weight 
Apparently  of  Sicilian  origm,  was  almost  uni' 
▼ersally  adopted,  though  the  weights  assi^ed 
lo  this  quantity  exhibit  considerable  variations. 
It  is  hardly  necessary  to  sa^  that  the  pound 
«f  silver  was  never  coined  in  mass,  but  was 
4mly,  like  the  G^reek  talent  and  mina,  a  money 
•of  account. 

The  Enelish  system  attempted  in  some  degree 
to  unite  the  traditionalpound  with  a  natural 
S3rstem  of  weights.  Tne  pennyweight  was 
^(efined  by  law  to  be  32  grains  of  wheat  taken 
from  the  middle  of  the  ear.  Mr.  Norxis  {PkiL 
2hm«.  1776)  subjected  this  rude  estimate  to  a 
practical  test  He  weighed  96  grains  of  wheat 
of  the  harvest  of  1773,  and  found  that  32  of 
them  taken  at  random  weighed  22*5  grains 
tzoy,  and  240  such  pennyweights  were  equal 
to  6,400  grains  troy,  the  weight  of  the 
Saxon  pound,  whidi  stood  to  the  troy  pound 
in  ^e  propoitioQ  of  640  to  676,  and  to  the 
AToirdupob  pound  in  that  of  64  to  70.  The 
tvoy  pound  was  substituted  for  the  Saxon 
pound  by  Heniy  VIL 

The  moneys,  of  various  European  countries 
have  been  degraded  at  various  successive  epochs. 
The  degradations  of  the  English  mint  will  be 
foimd  in  the  table  given  behyw.  The  Scotch 
eturency  had  fallen  at  the  time  of  the  Restora- 
tion to  a  thirty-sixth  of  its  original  value ; 
the  English  to  a  third.  The  French,  whose 
franc  or  livrs  is  the  shrunksD  substitute  of  the 

IM2 


ancient  pound,  contains  little  more  than  a 
sdventj-fifth  of  the  original  quantity.  It  ap- 
pears that  the  degradation  has  been  carried 
still  further  .in  some  parts  of  the  Continent. 
The  separate  coinage  of  Scotland  ceased  at  the 
Union ;  that  of  Irmand,  in  which  kinedom  the 
gold  and  silver  coins  were  nominaUy  rated 
Si  higher  than  their  English  equivalents,  was 
made  identical  with  the  currengr  of  the  United 
Einedom  by  the  Act  8  Geo.  I V.  c  79.  It  is 
harfiy  necessary  to  say,  that  so  barbarous  a 
system  as  that  of  a  dinerent  currency  in  three 
states,  forming  for  political  purposes  a  single 
community  oujeht  not  to  have  been  retained  an 
instant  after  the  union  was  effected. 

It  is  generally  supposed,  that  the  successive 
degradations  of  the  monetary  unit  were  the 
expedients  of  bankrupt  and  dishonest  go- 
vernments, who  practised  on  the  ignorance  of 
communities,  by  abstracting  a  portion  of  the 
customary  quantity  of  silver  from  their  new 
issues,  and  were  thus  able  by  successive  dimi- 
nutions to  reduce  the  metallic  value  to  one- 
third  of  its  original  weight  Bat  it  may  be 
doubted  that  Uie  community  was  ever  so 
ignorant  as  to  be  taken  in  by  so  transparent  a 
fraud,  or  that  any  government  was  ever  so 
suicidal  as  to  crij^e  its  future  resources  for 
the  sake  of  temporary  and  slight  relief. 
In  all  likelihood  payments  were  made  by 
weifl^  the  impress  on  the  coin  having  no 
furwer  necessary  significance  than  a  pledge 
of  the  fineness  of  the  standard.  It  is,  indeed, 
only  on  the  presumption  that  accounts  in 
spede  were  really  kept  by  weight,  that  we  can 
explain  those  facts  of  the  filteentii  century- 
which  caused  so  great  a  difficulty  to  Adam 
Smith — the  low  price  of  com,  the  ^ypazent 
degradation  of  .the  Gurrency  by  25  per  cent., 
and  the  high  price  of  labour.  Nor  is  it  likely 
that  the  parliament  which  took  so  independent 
a  position  in  the  fifteenth  century,  would  have 
been  silent  during  these  successive  frauds, 
when  it  dwelt  with  so  much  freedom  on  acts  of 
the  crown  of  far  less  importance ;  nor  that  the 
crown,  a  large  portion  of  whose  revenues  was 
derived  from  fixed  rents,  fines,  and  reliefs, 
should  have  met  a  temporary  difiELculty  by  a 
permanent  loss ;  especially  as  the  new  issue 
would,  on  the  hypothesis  of  its  circulating 
at  the  same  nominal  value  as  the  old,  have 
banished  the  latter  from  sight,  and  have  been 
necessarily  received  in  pajrment  of  taxes.  We 
ma^  be  quite  certain,  Uiat  there  is  nothing 
which  is  so  rapidly,  so  dearly,  and  so  effectually 
understood,  as  any  fraudulent  issue  of  a  ligl^ 
currency. 

The  debasement  of  the  currency,  that  is  the 
issue  of  base  money,  has  been  occasionally  prac- 
tised by  governments.  Its  consequences  are 
in  the  highest  degree  and  immediately  disss* 
trous.  Much  of  the  misery  which  befell  Fnunce 
during  the  fourteenth  century  was  ascribed  to 
this  pernicious  practice,  for  at  the  time  the 
great  peers  of  France  possessed  the  right  of 
coining  money,  and  both  monaroh  and  grandees 
debased  the  c*irrency  without  scruple.      In 
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Bngland  the  ▼orst  cf&cU  fallowed  ftom  the 
adoptaon  of  this  expedient  by  Henry  the  £ighth 
tnd  the  Pkotector  Somerset.  It  10  probable 
that  no  act  of  goTemment  in  this  eountzy  eTer 
produced  such  wide-spread  distress  as  the 
gigantic  debasement  committed  by  Henry  the 
Ihghth.  It  is  certain  that  there  was  never 
in  those  evil  times  so  gross  a  deed  of  mon- 
strotis  and  insolent  tyranny.  The  first  sub- 
joined table  wUI  inform  the  reader  of  the 
extent  to  which  the  debasement  was  cazried^ 
This  spurious  money  was  called  in  by  Elisabeth, 
was  purchased  .oompalj<Nrily  at  even  lens  than 
its  intrinsic  value,  and  fell  littla  short  in  nomi- 
nal amount  of  three-quaitenof  » million.  Hie 
modem  system  of  English  money  dates  from 
the  restoration  of  the  cuzrenc(y  at  the  com- 
meneement  of  Elisabeth's  reign. 

When  goLd  and  silver  are  equally  a  1ml 
tender,  i.e.  when  the  proffer  of  eiuier  in  liquida* 
tion  of  debts  is  a  bar  to  action,  it  is  necessary 
that  their  mutual  value  should  be  fixed  by 
Bovemment ;  and  payment  in  either  should  be 
determined  by  a  fixed  proportion.  Attempts 
were,  made,  though  Without  suqcsss»  to  fix  such 
a  proportion  ftom  the  earliest  times  in  which 
gold  has  been  coined  in  this  country,  though 
finally  the  regulations  have  been  so  fiir  effec- 
tual as  to  induce  the  substitution  of  gold  for 
silver  -as  a  legal  tender  or  as  a  standard  of 
value.     [CuBBXNCT,  Doublb.] 

In  England  the  over-valued  metal  was  gold, 
and  apparently  the  proportion  fixed  beoune 
progressively  more  un&vourable  to  silyer. 
Hence  the  substitution  of  gold  for  silver  in  all 
large  payments,  and  ultimately  its  sole  recog- 
nition as  a  standard. 

In  France  the  reverse  error  was  committed. 
Silver  was  over-valued,  and  in  consequence 
gold  disappeared  from  drtmlation.  But  as  the 
proportiQin  established  by  law  remains  unaltered, 
and  the  (^tion  of  payment  in  either  metal  is 
still  left  to  the  debtor,  the  large  accespioas  of 
gold  to  the  circulating  medium  fy  the  diseoveiy 
of  mines  in  California  and  Australia  have  re- 
versed the  phenomenon,  and  silver  is  rapidly 
disappearing  from  France.  Considerable  at- 
tention has  been  called  to  this  fact  by  the 
publication  of  a  treatise  on  the  gold  disooreries, 
ftom  the  pen  of  H.  Michel  Qievaliev.  This 
work  was  translated  into  English  by  the  late 
Mr«  Cobden.  It  appears^  however,  that,  al- 
though the  evils  of  a  double  currency  exist  and 
are  very  signifioint,  the  feais  expressed  by  the 
author  are  exaggerated.  .  It  is.  almost  impos- 
sible to  decide  on  abstract  grounds  whicn  of 
the  two  precious  metals  is  the  fittest  for  a 
standard  of  value.  Neither ,  seems  to  possess 
so  marked  an  advantsge  over  the  other  as  to 
suggest  the  abandonment  of  that  metal  ifYaek 
has  been  hitherto  haJbitnaUv  used.  In  this 
country  it  needs  not  to  be  CMbserrsd  that  gold 
is  the  standard,  silvw  being  purposely  over- 
valued by  6J^  per  cent,  and  lumted  as  a  legal 
tender  to  amounts  of  forty  shillings  and  under ; 
whfle  copper  is-  over-valued  by  60  to  70  .per 
eent.  and  similarly  limited  to  paymeota  of 
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twelvo  pence.     Thesa  regulations  wen 
blished .  at  the  restoration  of  cash  payments, 
66  Geo.  IIL  c  68. 

'  No  seignorage  or  duty  has  been  lerviod 
in  this  country  on  the  legal  standard,  sinee 
the  commencement  of  the  aeventeenth  cen- 
tury. There  ia  no  nedassary  ol^'ection  to 
a  ui{^ht.  duty  on  coined  money,  the  weight 
of  the  coin  being  reduced  by  the  amount 
of  the  duty.  A  coin  is  a  manufactured 
article,  manufactuned  indeed  for  obvious  rea- 
sosls  by  government,  but^  by  reason  of  the 
labour  employed  ut)on  it,  a  more  valiiable  corn- 
modi^  thiui  an  unstamped  and  uncertified  piece 
of  bullion.  Hence  as  a  sovereign,  is  of  exaetly 
the  same  value  as  its.  wo^ht  in  gi^  dT  die 
same  fineness,  there  is  nothmg  to  prevent  the 
melting  of  coin,  for  purees  c/t  exportation, 
beyond  the  trouble  of  fusion.  Aa,  however,  in 
effect,  English  sovereigns  circulate  in  many 
parts  of  the  Condnenti  and  are  even  received  aa 
legal  tender,  it  may  be  doubted  whether  the 
minting  of  English  gold  coins  ia  carried  on  to 
any  notable  extent.  A  seignorage,  however,  is 
Tirtoally  levied  on  the  silver  and.  copper  cur- 
rency, and  amoiimts  to  so  considarabla  a  sum 
aa  to  defiray  the  oirdioary  expenses  of  the  Mint. 
But  a  seignorage  on  gold  coins  is  levied  in 
France,  and  the  weight  of  the  napoleon  is 
reduced  by  an  equal  amount  below  its  nominal 
value.  Hence  the  French  gold  currency  does 
not,  like  the  English,  answer  all  the  purposes 
of  bpllion  in  a  manufactured  and  cert^fted. 
form. 

Since  the  reformation  of  the  currency  in 
1816,  the. statutes  prohibiting  the  export  sind 
import  of  gold  ana  silver  coins  have  been 
repealed,  and  transactions  in  the  currency  of 
tius  and  other  countries  are  not  onL^  permitted 
but  unregistered.  The  only  possible  incon- 
venience which  might  be  supposed  to  ensue 
£rom  the  abolition  of  these  restrictions  is  con- 
tained in  the  supposed  ignorance  of  the  amoimt 
of  specie  imported  into  the  country.  But  even 
if  knowledge  on  this  subject  were  of  any  gteat 
importance,  it  is  supplied  indirectly  by  the  fiust, 
that  owing  to  the  perfection  of  our  banking 
institutions,  the  greatest  amount  of  all  importod 
specie  passes  tuough  the  bank  of  England, 
and  is  by  means  of  this  institution  distributed 
over  the  world.  It  is  of  greats  indeed  of  vital 
iinportance,  to  the  monetary  system  of  the 
country,  that  accurate  knowledge  shoidd  be 
possessed  of  the  amount  of  specie  held  by 
the  great  centre  of  English  commeroe,  the 
bank  of  England ;  but  unless  the  public  were 
also  acquainted  with  the  amount  of  specie 
held  by  the  general  community,  the  mere 
facts  of  the  import  and  export  of  bullion 
could  have  little  more  than  a  scientific  or 
speculative  value.  It  is  enough  to  know  the 
cauaes  which  detennine  the  infiux  and  efflux 
of  bullion.- 

,  l^otice  has  been  already  taken  of  the  substi- 
tution oi  metallic  currency  or  money  proper 
under  the  head  CusBxifCT,  to  which  the  reaaer 
may  be  referred.    Care,  however,  must   be 

00  2 


aSecta  of  the  Utter  form  o!  paper  snbititate 
are  an&lo«)iLB  to  thoae  vhich  ensue  fTom  an 
iuQB  of  &  debsMd  metallic  cummcf  ;  vith  thia 
dilKrence,  indead,  lliat  uoleH  tlie  incoaTerUUa 
paper,  ao  iaaaed,  deaceuda,  aa  it  too  freqneutlj 
doea,  to  notM  of  low  denominatioa,  the  partie* 
who  are  made  aalject  t«  the  effect  of  iosli  a 
paper  are  better  able  to  understand  Uie  depra- 
dation  of  the  aecuiitjr,  and  to  bear  the  baa. 
when,  bovaTar,  the  metalUc  currency  ii  de- 
baaed,  the  loaa  for  tlie  ^oat  part  falla  on  thoae 
iriM  liTe  hj  wagei,  whow  bard  eaminga  are 
mulcted  bj  a  fraudulent  iaaoe,  and  Thoee  inex- 
perience ia  incoiapetant  to  deal  with  diB  WKmg 
aomniUfld. 

The  aeaond  table  aonazed  to  Out  article 
ocntuua  an  aeoonnt  of  moneja  aetuallr  ewued 
and  atiU  cuirent   in  Bntope,  and   in  aoma 


MONET 

S'  icea  bejond  ita  limita.  Some  change  bM 
ea  eSrOed  in  eettain  Qennan  states,  to  be 
trrsted  hareaftpr.  Cootinental  rouDtries  ata 
rapidlj  approiimatiag  to  the  naa  of  a  common 
m«uure ;  for  iaitance,  in  adoptiag  tlte  fcaza 
through  Westeru  Enropa,  and  the  tbaler  nrar 
the  eastern  bank  of  the  Rhine.  Such  a  ten- 
denGT  is  not  only  natuisl,  but  highly  deairabLe, 
for  there  can  be  no  doubt  that  the  operationa 
of  bnainesa  would  be  ezceedinglr  simplified. 


iuternatJonal  CDiiunnBin.tion  would  be  made 
more  complete,  the  maintenance  (^  peace  in 
the  TOTld  would  gain  additional  atrtoffb,  and 
tba  flactnationa  in  the  rate  ct  exchange  be  »• 
dnoed  to  the  narroweat  margin,  if  it  could  be 
poaaible  to  eatabliib  a  uniform  atandftrd  and 
a  unitbrm  currency.  The  barbariam,  too,  of  » 
plurality  of  maney  meaanrea  in  oommunilieE 
where  commercial  relatiooa  are  daily  becoming 
mors  intimate,  ia  of  comparatively  modem 
oriaffs,  for  some  centuries  ago  the  interns- 
tatian  of  rates  of  exchange  was  easy  and 
dbvioua. 


I.  EirauiB  CoDfS^— -rfwowi^  <if  tit  Englith  SHver  and  Gold  Oonu;  tioaing  tiar  Faint,  tit 
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MONEY 

IL  Jeconnt  of  the  CtmUnU  or  Weight,  and  of  the  Value  in  Sterling,  of  the  Principal  Gold 

Coins  of  different  Countriee, 


ColM 


▲mvTRXAK  DomNiomi: 

SouTerain.       • 

Donble  dncat    • 
Bataiua: 

Max  d'or,  or  MulmlUan 

Dacat       .       •       • 
OoLOOMx: 

Dnoat 
DsmiARx: 

Ohriftian  d'or  . 
Bxoland: 

SoTereipi  •       •       • 

if  alf-aorereign . 

Francb: 
Napoleon,  or  piece  of  SO  franos 

Hambvro: 
Dncat  (doable  in  proportion)  . 

Hakovxr: 

George  d*or 

Dncat 
Hollaitd: 

Dnoat 
HaLta: 

Lonis 
Milak: 

Seqnin 

Doppia  or  pistole 

40  lire  piece  o<  1808. 
Kapudb: 

6  dncat  piece  of  1783 

8  dnoat  piece,  or  oncetta,  of 
1818     .... 
Kkfhkrlakda: 

Gold  Lion,  or  14  florin  piece 

10  florin  piece,  1820  . 


Coatfota 

In  par* 

Gold 


106-4 

77* 
62-8 

62-6 

98-8 

118*1 
66-65 

89-7 

62-9 

92*6 
63-8 

62*8 

106* 

68*2 

88-4 
179-7 

121-9 

68-1 

117-1 
98-2 


ValMla 
StarHiic 


#.  d. 

18  10-92 

18  9-97 

18  7-44 
9  4*12 

9  8*70 

16  6*14 

SO  0* 

0  10* 

16  10*5 

9  4*86 

16  4-66 

9  6*19 

9  4*18 

19  1*87 

9  4-98 

16  7*74 

18  9-64 

21  6-89 

10  8-40 

20  8*69 
16  6-98 


CeliM 


Fobtuoal: 

Dohraon  of  24,000 

Dobra  of  12,800  rees . 

Moidore  or  Lisbonnine  (},  &c, 
in  proportion) 
Fbubsia: 

Frederidc  (donble)  of  1800 

Frederick  (single)  of  1800 
Bokb: 

SoDdo       

Bussia: 

Dnoat 

Imperial 

Sabdinia: 

Carlino  (|  in  proportion) 
Saxont: 

Dncat 

Spain: 

Pietole 

BwxDBir: 

Dncat       ..... 
8wrrzxRUun>: 

Pistole 

Tuscany: 

Zeochino  or  eeqnin  . 
XJNrrxD  Statb: 

Ragle  i\  and  I  in  proportion)  . 
Ybniok: 

Zeoobino  or  eeqnin  (|  and  ^  in 
proportion)   .       •       •       . 
East  Indies: 

Mobnrof  1770  .       .       .       . 

Mohnr,  half,  1787  (}  in  prop.) 

Mobor  sicca  of  Bengal    . 

Rnpee,  Bombay,  1818      . 

Rupee  of  Madras,  1818     .       • 

Pagoda  star  .       , 


CoBlmta 

la  para 

Gold 


7^* 
401*6 

162*S 

184*5 
92*2 

8<7* 

68*2 
181*9 

219*8 
62*8 
90*1 
61*9 

106-9 
68-6 

246*1 

68*6 

186*8 
94* 
189*8 
164*7 
166* 
41-8 


Starllaf 


«.     4. 
184    8*96 
71    0*70 

S6  11*S4 

88  7*84 

16  8*4S 

64  11*48 

9  4*98 

88  2*81 

80    8*10 

9  4*84 

16  11*8S 
9    8*28 

18  8*91 

9  5*88 

48  6-66 

9  6*88 


16 


0*78 
7*64 


80    1*04 
29    1*78 


29 
7 


2-42 
4*77 


III.  Account  of  the  Contents  of  Weight,  and  of  the  Value  in  British  Standard  Silver  at  58. 2(L 
an  Ouncs,  of  the  Pnneipal  Silver  Coins  of  different  Countries. 


I 


CeiiM 


AmrriUA: 

Riz  dollar,  or  florin.  Contention 

Copftsnck,  or  20  krentser  piece 

Halbe  copf,  or  10  kreutier  piece 
Badkn: 

BizdoUar. 
Bavaria: 

BizdoUar  of  1800  (|  in  proper 
tion)     .... 

CopftsQok.       ..      •       . 
Brunswick  : 

BizdoUar,  Oimvmttion 

Half-rlzdoUar  . 
Denmark: 

Bykadaler 

Half-ryksdaler. 

Hark,  iipecie,  or  ^  ryksdaler 
England: 

(Jrown  (ofd)     ...       • 

Half-crovn      .       .       • 

ShUling    .... 

Sixpence  .... 

Oown  (nne)     ►       . 

Half-crown 

SbUUng    .... 

Sixpence  .... 
France: 

Frano       .       •       «       . 

Demi-franc      ... 
Gknoa: 

ScndOfOf  81ire.       •       « 
Hamburg: 

BizdoUar,  specie     . 

Donble  marx,  or  82  aoUlling 
piece  (single  in  proportion) 

Piece  of  8  scbillings 
Hanotkr: 

BizdoUar,  OonttiMUm     . 

Florin,  or  piece  of  f ,  floe 

666 


COUIMIU 

In  pur* 

179*6 
69*4 
28-8 

868*1 


846*6 
69*4 

869*2 
179-6 

888*4 

194-2 

64-4 

429*7 

814-8 

86-9 

42*9 

408-6 

201*8 

80-7 

40-8 

69*4 
84*7 

467-4 

897*5 

810*8 
50*1 

400*8 
800*8 


TaIm  In 
SMrUng 


«.  A 

2  1*07 

0  8-29 

0  4*01 

4  2- 


4 
0 

4 

2 


0*85 
8*29 

8*16 

1-07 


4  6*28 
3  8-11 
0    7*69 


0* 

6* 

0* 

6* 

8*86 

4*18 
0  11*27 
0    6-63 


6 
8 

1 
0 

4 
8 


0  9-69 

0  4-84 

6  8*87 

4  7*49 

2  6*86 

0  6*99 

4  7*89 

8  8*96 


Holland : 

Florin  or  guilder  i\  in  prop.) 

12  stiver  piece  .       . 

Florin  of  Batarla    . 
Lubbck: 

BizdoUar,  specie     . 

Mark        .... 
Lucca: 

Scndo       .... 
Malta: 

Ounce  of  80  tarl  of  Emmannel 
Pinto    .... 

2taripiece      •       • 
Milan: 

Scndo  of  6  lire  (|  in  prop.) 

Lira 

Modkna: 

Scndo       •       •       •       • 
Naples: 

Dncat  new  ()  in  proportion) 

Pieceof  lOCJarUni  . 

KKnDOILAXD0: 

Florin      .... 

Half-florin  (wiUi  diridons  in 
proportion)  . 
Poland: 

Florin,  or  gulden    •       . 
Portugal: 

New  omsado,  1809  . 

Seis  Tintems,  or  piece  of  120 


Testoon    .... 
Tree  vintems,  or  piece  of  60 

rees,  1808      .       •       . 
HaU-testoon,  1808  . 

POHTUOUBBB  COLONIBB: 

Piece  of  8  maoutes,  of  Portu 

gnose  Africa 
Ditto  of  4ditto        •       • 


CoatraU 

In  port 

SIhm 


146*8 

98*4 

141*6 

891*9 
105*1 

878-8 


887*4 
17*7 

819*6 
63*8 

887*4 

896*4 
296-1 

148-4 
75* 
84* 

198*8 

46*6 
42*5 

88*8 
80*4 


169-8 
78-1 


Talotia 
8Urtti« 


JL  A 

1  8-49 

1  0*90 

1  7*77 

4  6*78 

1  8*67 

4  8*96 


8  11*11 
0    8*41 

8    8*68 

0  7*87 

8    4*18 

8    5*24 
8    6*80 

1  8*73 

0  10*46 

0  11*73 

8    4*67 

0    6*60 
0    6*98 

0    8*86 
0    8*84 


1  10*81 
0  10*90 


m«i%«pi^«i 


^ 


»  rro 
«  t-n 

9    l-M 


"Hboet'tMi 


Bonble  ot  Akmdat,  ie» 
Bntte.  or  crvmi  (1  wd  i\ 


Half -doUaTi  ditto 


Vm  llw  chaogM  introdiued  into  the  Oamun  I  Hnwsj.  M.A„  •ometuna  Pntenor  of  Bed»- 
Umon,  Ma  Zoixtumdi.  nUrtJeal  Hiatoiy  In  ttis  Unimrity  of  Oxtud, 

.  Ttn  tbUowing  MblM  of  ancieiit  mourn  an  I  the  latest  aiid  moot  ueuiata  aatEoritj  on  tli* 
T-^—t-^  from  tlia  etMj  of  the  Ber.  Bobert  |  nlgf 


n.  .^;fn«ta»  Steiidarrf. 


|7[ow« 


1: 


13" 


rJBMmtua  .  t 
ill  %  I Qnlnailiii  4 
T|  «'  I  t'lliHuiriiii    a 


1  ■» 


i-V  lit.  u. 

VL  HtbvnD  Moiuy. 


sfim  ',io|  ZIUv, 


iQ«nal>:  a. 


MONOCHROME 
MAnHUbrm  (Lat  monite,  a  ntcUace).    X 

«■      Botanical  t«rni :  it  it  applied  to  the  pod  of  tlia 
'*""   Hfdytanm  miMiliftTtaii,  from  iti  neclkce-IilM 

CMonimia,oiiei>flhegonera). 

An  onler  of  didinona  Eiogens,  of  the  Meni- 
■perma]  alliaoM,  consietiDg  of  acomatic  treea 
or  Bhraba,  with  oppoaitc  leaves.  Tbef  an 
found  mostlT  in  the  foreata  of  Sont^  Ameliek; 
"The  ordne  ii  distingniBhed  bj  it*  pei'lg3maiH 
pendnlont  aeedi,  and  its  amall 
QiB    ovtalde   of   copioiu   fleahf 

(after  H.  Honi^  a  botanist  of 

Madeira}.  A  autnrbOTesoent  genua  of  UmAeBi' 
/er»  found  on  the  island  of  Deseita  Orsade, 
one  of  the  Uadeiis  gronp,  where  it  is  caDsd 
the  Carrot-tru.  It  has  a  crooked  Toodjr  itett, 
one  to  four  feet  high,  gon^  at  the  has^  ter- 
minating  in  a  tuft  of  deconi|>otmd  braad^ 
igolaT  fen-like  leaves  one  to  three  twt 
long,  and  amall  white  flowers  disposed  in 
componad  tnanj-rafsd  lunbels.  The  orcbil- 
gathcrers  and  flshermen,  who  reaoit  to  th* 
island,  eat  the  roota  when  preTcnMd  by  weathcv 
from  getting  better  food.  These  roota  haT« 
long  cnrred  hom-like  dividoos,  black  oat«d<^ 
formaeeoua  and  white  within,  and  much  mon 
flbroQS  tbaii  thoae  of  a  carrot. 

amo  giyen  U>  the  woodj 
peiie»rp  of  LeegtMi  oUaria. 
MonkMiood.    The  Aeoniitim  SajxHu*  of 

bOtaoistS.       [ACOHITB.] 

Keaoearpoo*  (Or.  iiirot,  linglt;  nofwit, 
Jruil).    In  Botany,  s  term  iuTented  bj  De 

Candolle  to  designate  iriiat  gaidenen  otll 
annual  plants,  and  a  few  othns  which,  Hk* 
the  American  aloe,  although  tiiif  ma^  lire  for 
manj  fean,  yet  perish  as  soon  ss  they  hire 
once  home  fruit. 

a  doai).  In  Botany,  applied  lo  those  plant* 
wfaieh  have  hut  one  floral  euTelope. 

M«ncMlMrd  (Gr.  iify6xBptoi,  vtUA  Ms- 
itring).  Id  Music,  an  instrument  coQtistUlg 
of  a  single  string  stretched  between  two- 
bridges  ataodiog  on  b  gndiut«d  role,  for  the 
purpose  of  measuring  the  variety  and  pro- 
portion of  niumfal  sounds.     The  moDochoi^  '~ 


Moaer^ra,  Cbrnpany  at.  Certain  offlcen 
oi  the  Hint  wen  thos  designated,  under  i  ~ 
■nperintendsnce  and  respoosibility  Che  vt 
moneys  of  the  realm  were  numufacCared 
the  year  1837  the  government  eontiacta 
this  company  ceased,  and  their  duties 
transferred  to  other  offlcers  under  the  more 


»  of  the  monejen 
nana&etare  of  the  money  of  the  realm,  will 
ba  fonnd  in  the  Parhamentary  Seports  rela- 
ting to  the  Mint,  pnbhshed  in  1837.  [Mlirr.1 
MoBCOlller  ■■noan.  A  balloon  filled 
iridi  atmospheric  air  eoniidtnblj  dilated 
ij  hmt,  *o  called  from  ita  inventw.    A  A™- 


>r  the  canoniotl 


called  the 

lKaBoobr«m«tl«  Z«inp.  When  a  solnlion 
of  common  salt  is  added  to  spirit  of  wine,  the- 
mixture  burnt  with  a  flame  in  which  yellow 
pFedominates  almost  to  the  exclusion  of  the 
other  coloured  rays  ;  the  conaequence  is.  Ihtkt 
obiecM  viewed  by  this  li^t  an  all  eitliir 
yellow  or  black,  and  deficient  in  the  tdnt« 
which  they  exhibit  when  seen  by  solar  lights 
or  by  that  of  our  ordinary  combustibles.  (Sir 
Dand Brewster,  Family  jAhrary,  on  'Natural 
Magic') 

Kosoolvania  (Or,  imixf^i^t,  of  OM 
colour),  A  paiuling  exemited  in  a  sia^^e  eolooi, 
,  bnt  nlieved  by  light  and  shade.  A  dnwing 
I  in  ohiaro-tcnro  is  a  monochrome,  wheChw  is 
Uadc  and  wMta  or  in  any  eolo^  and  iriuts, 


MONOCOTYLEDONS 

Many  of  the  ancient  painters  were  mono- 
chromistfl,  as  for  instance  Zeuxis :  the  skia- 
gram or  silhouette  is  not  a  monochrome,  thongh 
executed  in  a  single  colour.    [Paintino.] 

MoBOOOtjledOB*  (Gt.  /Upost  and  irorv- 
KilB^v,  a  cavity),  A  dass  of  plants  haying  but 
one  cotyledon  or  seed-Me  in  the  embryo. 
They  are  now  more  generally  called  Ekdoosns 
[which  see]. 

MoBOdelplui  (Gr.  fUwot,  and  StA^^s,  a 
wcmb),  A  name  giyen  by  Be  Blainyille  to 
the  first  sub-class  in  his  Unary  diyision  of 
Mammalia,  comprehending  those  which  haye 
no  supplements^  extemsl  pouch  or  marsu- 
pium,  but  which  bring  forth  the  young  in  a 
•tate  sufficiently  mature  not  to  require  such 
additional  protection.  It  is  antithetical  to 
Didelphs. 

ICOnodon  (6r.  fiovSiovs,  one-toothed).  The 
g«neric  name  of  the  narwhal,  signifying  its 
•apposed  peculiarity  of  haying  but  one  tooth, 
wmch  projects  like  a  horn  from  the  fore- 
part of  the  head ;  a  second  tooth,  howeyer,  is 
always  to  be  found  concealed  in  the  adjoining 
jaw,  where  it  remains  in  a  rudimental  state. 
In  the  female  both  tusks  are  rudimentaL 

BCoiiodj'  (Gr.  fAOP^^iei,  a  solo).  A  species 
of  poem  of  a  mournful  character,  in  which  a 
■ingle  mourner  is  supposed  to  bewail  himself: 
thus  distinguished  from  those  pastoral  elegies 
Hike  the  Jkiphnis  of  Virgil),  which  are  in  the 
form  of  dialogues. 

MonoBoia  (Gr.  ftSros ;  oUos,  a  house).  In 
Botany,  the  twenty-first  class  in  the  system  of 
Linnseus,  comprising  the  Androgynous  plants, 
or  those  whose  structure  is  both  male  and 
female.  Thus  monctdous  means  haying  both 
male  and  female  fiowers  on  the  same  plant, 
but  separate. 

MoBOgeBesIs  (Gr.  fUyos;  yiwwis,  birth). 
]hrafessor  yan  Beneden  understands  this  term 
as  appUed  to  the  direct  deyelopement  e.  g.  of 
an  Entozoon  firom  a  parent  resembling  itself. 
IM.  A.  Thomson  uses  it  as  applied  to  descent  of 
an  indiyidual  &om  one  parent  form,  oontaininff 
both  the  sperm  cell  and  germ  cell,  or  male  and 
female  parent  principles. 

MoBogram  (Gr.  fUvos,  and  7p^/Mfta,  letter, 
or  writing).  An  abbreyiation  of  a  name  by 
means  of  a  cijpher  composed  of  two  or  more 
letters  intertwmed  with  each  other.  Mono- 
grams were  used  on  coins  in  yery  ancient 
times,  being  found  on  Greek  medsJs  of  the 
age  of  Philip  and  Alexander  of  Macedon.  The 
Greek  monogram  of  the  name  of  Christ,  which 
resembles  P  placed  perpendicularly    in  the 

middle  of  an  X,  thus  }^,  is  found  on  coins  of  the 

affe  of  Constantine.  By  far  the  greater  number 
<n  the  ancient  monograms  are  stiS  unintelligible. 
Among  others  whose  researches  on  the  ancient 
monograms  may  be  consulted  with  adyantage 
are :  Montfaucon,  PakBographia  Qraca ;  Eroe- 
lich,  Annal.  Reg.  Syr, ;  Ck)mbe,  Museum  Hun- 
Urianum;  Torremuzza,  Description  des  Mon- 
fuues  de  SiciU;  Pellerin,  BecueU  des  Vittes 
dm.FeupUs,  et  des  Rois;  Mionnet^  TraUi  d 
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la  NumisfMiiqus,  Monograms  are  frequently 
found  on  coins  and  maps  of  the  middle  ages ; 
and  they  are  also  to  be  met  with  as  a  substitute 
for  the  signature  of  the  princes  of  that  period. 
This  dass  of  monograms  is  of  purest  importance, 
and  their  inyestigation  constitutes  a  distinct 
and  peculiar  branch  of  diplomatics.  In  later 
times  monograms  were  frequently  employed  by 
printers  and  engrayers  to  reoora  their  names 
at  the  end  or  on  the  title-page  of  a  book,  or  in 
some  portion  of  an  engraying.  The  Abb^  de 
MaroUes,  in  1667,  was  the  £st  who  directed 
attention  to  this  branch  of  the  subject;  and 
to  him  succeeded  Florent  Lecomte  (Cabinet 
des  SingtUaritis  d Architecture,  fc.);  Orlandi 
(AbecedarioPittorico);  Ft.  Chint(Ansfeigeund 
Ausle^ng  der  Monoarammatum) ;  De  virloy 

fDicttannaire  d Architecture);  and  Bartscn 
Peintregraveur,  a  work  of  great  accuracy  and 
research).  But  the  most  complete  and  accunto 
information  on  this  class  of  monograms  is  to 
be  found  in  the  editio  optima  of  Brulliot 
(Dictionnaire  des  Monogrammes,  ^.,  avee  les- 
quels  Us  Peintres,  ^c,  ont  designS  leurs  Noms, 
2  tom.  4to.  Munid^  1832 ;  a  work  founded  on 
the  principle  of  considering  the  first  letter  of 
the  monogram  as  the  key  to  ite  explanation). 

KoBOgrapb  (Gr.  fUpos,  and  ypdptf,  I 
write).  A  treatise  or  memoir  on  a  single 
subject,  as,  for  example,  the  greater  part  of 
the  memoirs  which  are  read  before  learned 
societies. 

KoBogynia  (Gr.  /u^yoi,  and  yw^,  a  female). 
In  Botany,  the  name  giyen  by  lanmeus  m  his 
system  to  the  first  order  or  subdiyision  in  each 
of  the  first  thirteen  classes  of  plants,  comprising 
such  as  haye  one  pistil  or  stigma  only  in  a 
fiower.  Thus  monoggnous  means  haying  but 
one  style  or  stigma. 

MoBoid  (Gr.  fiopo^Miff  of  one  form).  A 
name  giyen  by  Prof.  Cayley  (Proe.  of  British 
Association,  1862)  to  a  surface  which  possesses 
a  conical  point  of  the  highest  (n~  1)*^  possible 
order.  Such  a  surface  is  represented  by  the 
equation  Q«  «  P,  where  P  and  Q  are  homogene- 
ous functions  of  x,  y,  g  of  the  orders  n  and  n  ~  1 
respectiyely,  and  w^O  is  the  equation  of  a 
plane.  The  origin  is  the  conical  point,  or  V0r- 
iex.  The  cones  P  and  Q  are  called  respectiyely 
the  superior  and  inferior  cones  of  the  mcnoia. 
Such  surfaces  are  of  use  in  the  inyestigation 
and  representation  of  curyes  in  space.  The 
hyperboloid  of  one  sheet  is  a  familiar  instance 
of  a  monoid. 

KoBolitli  (Ghr.  fiov6\i$of,  of  one  stone). 
A  term  recently  introduced  into  England,  to 
signi^  a  pillar  consisting  of  a  sinele  stone. 
Herodotus  speaks  of  a  huge  rock  of  this  sort 
in  front  of  a  temple  at  Sais,  which  was  scooped 
out,  and  contained  an  apartment  eighteen 
cubits  in  length,  twelve  in  breadth,  and  fiye  in 
height.  It  was  said  to  haye  been  transported 
from  the  town  of  Elephantine  by  order  of 
king  Amasis,  and  to  haye  occupied  3,000  men 
for  three  years  in  conye3ring  it.  Some  remark- 
able monoliths  haye  been  found  in  Egypt ;  of 
these  the  sodiac  of  Denderah,  and  the  ooelisk 
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of  Lnzor,  both  of  which  haye  been  zemoved 
to  Paris,  are  veil-known  examples. 

IBoaoloffao  (6r.  /aSvos,  and  A^f,  a  dU- 
course),  A  speech  uttered  by  one  of  the 
dramatis  persons  of  a  play  when  alone,  or,  as 
it  is  ynlgarly  termed,  spei^dng  to  himself.  In 
the  drama  of  ancient  Greece  soliloquies  are 
rare ;  for  the  passages  at  the  commencement, 
or  prologues  of  plays,  where  the  first  actor 
comes  forward  and  explains  his  own  character 
and  something  of  the  subject  of  the  piece  to 
the  audience,  can  hardly  be  termed  soliloquies. 
The  speech  of  Ajta,  before  his  death,  in  the 
play  of  Sophocles,  is  a  celebrated  exception. 

MqiMwnanIa  (Gr.  ftdrar,  and  ftabfoftaif  I 
roffe).  Insani^  upon  one  particular  subject, 
the  mind  beinff  in  an  apparently  sound  state  in 
reference  to  ouier  matters. 

IBoaMBO  or  Monomial  (Gr.  fi^ror,  and 
wSftos,  a  portion).  In  Algebra,  an  expression 
consisting  of  a  single  term.  It  may  or  may 
not  contain  more  than  one  factor.  Thus  a, 
2ab,  Zaca^  are  monomials. 

KoBomormas  (Gr.  fi^yot,  and  yan^s,  a 
Umb),  A  section  of  Coleopterous  insects,  in- 
cluding those  in  which  the  tarsi  were  supposed 
to  be  formed  of  a  single  joint. 

MOBomjttrleo  (Gr.  fu^yos,  and  iivAv,  mus- 
ele)»  BiTalres  or  conchifers,  which  have  only 
one  adductor  muscle,  and  consequently  but  one 
muscular  impression  on  each  yaWe. 

Bfoaoaoonuis  (Gr.  fUyos,  and  vvpoy, 
nerve).  A  term  applied  by  Biidolphi  to  the 
series  or  primaiy  diyision  comprehending  the 
animals  which  he  beliered  to  nave  only  the 
ganglionic  system  of  nerres,  as  the  molluscs 
and  insects. 

MOBopetAlowi  (Gr.  /u^rof,  and  w4raXov,  a 
petal).  In  Botany,  a  term  applied  to  a  coroUa 
the  petals  of  which  cohere  by  their  contiguous 
margins,  so  as  to  form  a  tube. 

Monopbjlloiui  (Gt.  ftor^vXXof,  one-' 
leaved).  In  Botany,  a  term  applied  to  a 
calyx  the  sepals  of  which  cohere  by  th«r 
contiguous  edges  into  a  kind  of  tube  or  cup. 
It  also  denotes  anything  which  has  only  one 
leaf. 

MoBopbyodoBts  (Gr.  ikivos ;  ^^,  Igen^" 
rate;  iiovs,  tooth).  In  Zoology,  those  mammals 
which  generate  one  set  of  teeth,  as  e.g.  the 
sloths,  armadillos,  orycteropus,  omithorhyn- 
chus,  and  the  true  cetacea ;  all  other  mammals 
that  haye  teeth  generate  two  sets,  called 
decidwms  and  permanent, 

IBoaoplijaitos  (Ghr.  iMyo^vffirai,  from 
fiAyos,  and  ^^is,  nature).  A  name  giyen  in 
the  fifth  century  to  certain  heretics  who,  in 
the  langfuage  of  the  Athanasian  creed,  '  con- 
founded the  substance,'  that  is,  the  diyine  and 
human  substance,  which  are  united  in  Christy 
but  neither  absorbed  into  the  other.  [Ik- 
caunatiok;  Euttchiaks;  NiSToniAirs.] 

KoBoploBTOlmuiOliUuui  (Gr.  ftov^ktv 
po9,  with  one  side,  and  fipdyxuL,  giUs).    A  name 

?'[yen  by  De  BlainyiUe  to  an  order  of  his  dass 
^araoephalophora,  comprehending  those  species 
which  leaye  thi^  branchi»  more  or  less  oom- 
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pletely  coyered  1^  a  jpart  of  the  mantle,  and 
situated  on  the  right  side  of  the  body. 

MCoaopolj  (Gt.  fiorowwXta,  from  fMPOt,  alone, 
and  wmK4m,  I  sell).  In  the  history  of  English 
commerce,  we  riiall  find  that  the  natural 
freedom  of  trade  has  been  greatly  interfered 
with  by  regulations  which,  originally  enacted  as 
measures  of  police,  or  for  public  defence,  haye 
been  made,  as  a  portion  of  the  royal  or  par- 
liamentary preroffatiye,  a  source  of  income  to 
the  crown,  or  of  pecuniary  adyantage  to  th» 
fayourites  of  a  dommant  party  in  the  legislatora. 
It  is  dear  that  there  is  a  natural  rig^t  to  free 
exchange,  and  that  any  interference  with  the 
fundamental  priyilege  of  indiyidual  action  (that, 
namely,  of  disposing  according  to  the  best  of 
a  man's  discretion  of  his  personal  labour  or 
its  products)  can  be  defended  only  on  those 
grounds  of  pubLc  policy  which  on  any  inter* 
pretation  of  the  theoiy  of  goyemment  must 
oyerride  priyate  interest  oroonyenisiice,  in  cases 
where  the  latter  is  wholly  irreconcilable  with 
the  former.  It  is  hardly  necessary  to  obserre* 
that  such  a  clashing  of  interests  is  yery  rarely 
of  other  than  obyious  solution. 

In  early  times  the  police  exercised  oyer 
craftsmen  and  traders  in  towns,  and  by  impli- 
cation oyer  the  apprenticeship  of  the  former 
and  the  registration  of  the  latter  in  a  guild 
or  fraternity,  stood  in  the  place  of  that  modem 
method  of  munidpal  goyemment  which  is  not 
less  effectiye  than  the  andent  regime,  and  fsz 
less  obstructiye  in  its  inddence.  The  appren 
ticeship  of  the  artisan  and  the  registration  of 
the  trader  was  a  pledge  of  good  conduct^  and  as 
the  priyilege  in  either  case  was  to  some  extent 
a  reyersal  of  the  feudal  system  of  dependence^ 
the  aid  of  the  crown  was  inyoked  in  order  to 
create  and  confirm  the  priyileges  of  the  borough 
towns.  As  a  natural  consequence,  the  right 
of  sole  labour  and  sole  sale,  whidi  the  town 
achieyed  as  a  protection  from  feudal  lords,  and 
the  crown  sustained  as  a  barrier  against  feudal 
insolence  or  independence,  degenerated,  when 
the  motiye  for  the  institution  was  abolished, 
into  a  narrow  monopoly  on  the  one  side,  and  a 
lucratiye  prerogatiye  on  the  other.  The  first 
age  of  monopoly  was  the  monopoly  of  chartered 
towns,  andtneir  analogues,  the  great  priyileged 
markets  or  fairs. 

This  andent  prerogatiye  of  the  crown  was 
after  the  Reformation,  when  sodety  was  wholly 
reyolutionised,  exercised  in  fayour  of  indiyiduals. 
Towards  the  dose  of  EHcabeth*s  reign,  the  grant 
of  monopolies  to  priyate  traders  had  become  so 
general,  and  withal  so  intolerable,  as  to  proyoke 
angiy  comments  in  the  House  of  Commons, 
wl^re  in  particular  one  of  the  members  en- 
quired whether  bread  had  not  been  made  sub* 
ject  to  monopoly.  These  priyate  monopolies 
were  declared  illegal  at  the  condusion  of  the 
rei^  of  James  L  But  in  the  end  the  powers 
claimed  by  the  crown  were  usurped  by  par- 
liament. 

Charters  conferring  spedal  rights  and  sole 
priyileffes  of  trade  on  companies  haye  thsi* 
beginning  at  about  the  same  date  with  pxhito 
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moBopoliMi  but  after  the  BeTolntioo  ^ey  man  1 
conferred  in  important  eases  vexy  freely  1^  par- 
Ubment.  There  was  indeed- this  deienee  for 
tihe  aefion  of  the  legislature,  that  some  of  these 
oovporations  of  tnbders,  as,  for  instance,  the 
Bank  of  England  and  the  Sonth  Sea  Oomjpaay, 
did  considerable  pnblie  service  in  negotiating 
loans,  and  in  securing  lower  terms  for  the 
creation  of  pmblie  stock  than  conld  perhaps  hare 
been  procnred  bj  ^neral  subscription.  JSnt^  as 
we  hate  leamt  smce  the  privileges  of  these 
great  companies  have  been  invaded  or  annulled, 
the  effect  of  the  lestxietion  has  been  exceedingly 
detrimental  to  the  gzowth  of  public  wealth.  Had 
not  the  monopoly  of  the  bank  of  England  been 
invaded,  the  benefits  of  joint-stocx  banking 
could  not  possibly  have  been  afforded  to  the 
eommunity ;  and,  still  more  markedly,  if  the 
sole  privilege  of  trade  in  the  East,  secured  by 
its  older  charters  to  the  East  India  Company, 
had  not  been  annulled,  the  vast  and  fiourisn- 
ing  commerce  with  the  regions  lying  beyond 
the  Gape  would  have  been  representea  by  the 
languid  and  un|noAtable  transactions  of  the 
incorporated  merchants  of  Leadenhall  Street. 
AH  the  energy  whidi  is  now  pec^Ung  Austral- 
ama  with  the  Anglo-Saxon  race,  would  have 
been  lost  or  rendered  abortive  if  the  old  mono- 
p(dv  of  the  Company  had  been  retained. 

A  fourth  phase  of  monopoly  was  that  which 
diaracterised  t^e  colonial  system.  In  order  to 
secure  the  fancied  benefits  of  a  sole  trade,  the 
government  of  this  country,  in  return  for  a  rigid 
system  of  an  exclusive  market  for  its  own  pro- 
«ioe,  secured  the  colonists  the  questionable 
boon  of  imperial  protection,  and  reciprocated 
their  own  exclusive  right  of  traffic  by  prohibit- 
ing or  visiting  with  enormous  duties  the  impor- 
tation of  raw  produce  from  independent  states, 
provided  the  vame  commodities  foimed  a  part 
of  colonial  industry.  Hence  the  differential 
duties  on  sugar,  cof^,  timber,  &c.  It  is 
manifest  that  under  such  circumstanoea  the 
eolony  and  the  mother  country  were  eroally 
losers.  Both  paid  higher  prices,  or,  what  is  die 
■ame  thing,  expended  more  labour  for  inferior 
articles.  l%e  merit  of  refuting  theoretically 
the  absurdities  of  the  colonial  system  must  be 
assigned  to  Adam  Smith;  the  practical  explo- 
sion of  the  reciprocity  scheme  was  found  in 
the  immense  impulse  given  to  trade  by  the  in- 
dependence of  the  American  plantations,  not- 
withstanding the  gloomy  preaictions  of  com- 
mercial men  with  which  the  commencement  of 
that  epoch  was  accompanied. 

In  modem  languaee,  the  term  monopoly  is 
used  somewhat  loose^  for  such  special  advan- 
tages as  are  assigned  or  supposed  to  be  assigned 
to  particular  interests  in  the  community,  and 
iHlueh  are  held  up  to  odium  under  the  name  of 
dass  legislation.  This  is  not  the  place  in  which 
any  discussion  on  the  nature  or  the  number  of 
such  privileges  can  be  fiUy  introduced ;  but  in 
general  it  may  be  laid  down  as  an  economical 
axiom,  that  every  invasion  of  absolute  freedom 
ki  acts  of  exchanffe  is  perpetually  open^  to 
volt,  and  can  only  be  deftnided  on  tlM  high- 

670 


MONOTHEISM 

est  BTOunds  of  public  policy;  and^  that  it  if 
equally  certain,  that  the  advantage  given  to  par- 
ticular interests  is  only  apparent,  and  tends  by 
a  just  law  of  retribution  to  the  ultimate  iiigury 
of  the  favoured  class,  iust  as  it  is  assuredly  aa 
inexcusable  wrong  to  the  general  publie. 

Moaop^yloffao  (Gr.  fUtiwf ;  woX^manf^ ; 
and  Xiyotf  a  tUseoitrui).  A  term  recently  m- 
vented  to  designate  an  entertainment  in  which 
a  single  actor  sustains  many  characters.    ' 

MEoaoytoral  (Gr.  /uw^irrtpor,  wUk  hut  cne 
vftna).  Li  Architecture,  a  temple,  or  dreular 
enclosure  of  columns,  without  a  cell. 

Kanoriiymo.  '  A  composition  in  verse^  in 
which  all  the  lines  end  witn  the.  sam^  rhyme. 
This  species  of  composition  is  said  to  owe  its 
invention  to  Benin,  who  wrote  in  Lalan,  and 
dedicated  his  monorhymes  to  Pope  Alexander 

m. 

ICOBoaepaloma*  In  Botany,  having  the 
sepals  all  united  into  one  body  by  their  edges. 

Koiioatonui  (Or.  tiay6(rrof»ot,  with  one 
mouth).  The  name  of  a  genus  of  Trematode 
EntoEoa,  including  those  which  have  only  a 
single  pore,  serving  at  once  for  nutrition  and 
adhesion. 

Bfoaothalamana  (Gr.  /<^rof,  and  BdXafwt, 
a  ichamber).  This  term  is  applied  to  those 
univalve  shells  which  have  only  one  chamber. 

IHtoBOtliolflm  (Gr.  /idpos,  and  SwA,  Oed). 
The  belief  in  the  existence  of  one  Gkxl,  in  con- 
tradistinction to  polytheism,  the  belief  in  many 
gods.  The  attempt  to  ascert^n  the  extent  or 
the  origin  of  such  a  belief  must  carry  us  into 
an  examination  not  onlv  of  historical  and  other 
documents,  but  also  of  human  language.  If  it 
be  the  fact  that  all  names  or  wortu  "vnueh  now 
bear  an  abstruse  signification  *  had  their  first 
rise  from  sensible  ideas,'  that  words  which  now 
denote  the  Divine  Spirit  meant  originally  no- 
thing more  than  the  breath  of  l^e  sky ;  if  it 
be  true,  as  Professor  Max  MfiUer  holds,  tlat  the 
establishment  of  human  relationships  succeeded 
the  dawn  of  a  knowledge  of  numbers,  and  pre- 
ceded the  conception  of  a  Creator,  a  Ruler,  and 
Father  of  men,  it  would  follow  that  the  convic- 
tion of  the  existence  of  one  GK>d  was  the  result 
not  of  an  intuition  but  of  a  gradual  educalaon. 
The  question  cannot  be  satisfactorily  settled 
on  the  ground  of  authority ;  for  even  if  it  be 
granted  that  the  third  chapter  of  the  Book  of 
Genesis  sets  forth  unmistakably  a  religion  in 
which  the  doctrine  of  the  Unity  and  supre- 
macy  of  the  GKxlhead  was  united  with  that  of 
a  coequal  and  coetemal  Trinity,  we  cannot  by 
reference  to  such  a  record  account  for  the 
growth  or  decay  of  monotheistic  belief  in  na- 
tions cut  off  from  all  intercourse  with  the  Se- 
mitic race.  If  it  be  maintained  that  the  Hel- 
lenic Zeus  is  a  corruption  of  the  Supreme  God 
originally  revealed  (Gladstone,  Homer  and  the 
ffomerio  Age  ii.  43  Ac.),  we  are  met  by  the 
difficulty  that  that  which  is  so  perverted  cannot 
become  clearer  and  more  definite  in  the  very 
process  of  corrupt  developement.  On  such  a 
supposition  not  only  must  the  positive  truths 
imparted  at  first  undergo  distortion,  but  the 
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ideM  uiToWttd  in  them  mustbeoonie  we^Jux 
and  wmket;  and  thos  tli6  penon^tj  and 
power  of  Zea»  would  be  more  distinct  siiid  real 
m  the  earliest  times  than  in  the  later,  whiob 
appears  not  to  haye  been  the  case.  But  if  we 
take  the  earlier  Vedic  writings  as  exhibiting 
the  most  primitiTe  waridngs  of  the  hnman 
mind  with  whidi  we  are  acquainted,  it  irovld 
seem  that  the  consdonsness  of  ^eir  own 
existence  led  men  to  attribute  life  to  eyery  ob- 
jeet«  This  Hfe  wae  not  neoeasarilj  personal, 
for  they  had  scarcely  reached  the  distinction 
between  ^onadofosness  and  personality ;  it  was 
simply  confined  to  consciousness ;  and  eveiy 
olrjeet  became  a  lirinff  reality,  and  eyezy  word 
a  speaking  picture:  Hence  arose  the  mythical 
speech  which  described  the  daily  and  annual 
course  of  the  sun  ^Mtthoioot],  the  succession 
of  summer  and  wmter,  and  the  phenomena  of 
douds,  lightning,  earthquake  and  storms.  In 
all  this  there  was,  it  seems,  no  personification, 
and  still  less  was  there  any  allegozy  or  meta* 
phor;  but  while  such  language  expressed  a 
sentiment  and  a  belief,  it  was  hot  strictly  a 
religion.  This  first  condition  of  thou^t,  wmch 
reguded  eyezr  object  in  creation  as  endowed 
with  life,  coula  haye  in  itself  only  two  possible 
deyel(^)einents.  It  must  issue  either  in  an 
anthropomorphous  polytheism,  or  a  degrading; 
fetish  worship ;  in  other  words,  into  a  multiph- 
cation  of  deities  with  human  forms  and  pas- 
sions, or  into  an  abject  terror  of  inanimate 
things.  The  former  result  is  exhibited  in  the 
mythological  system  of  the  Ghreeks  and  Latins ; 
but  it  cannot  perhaps  be  said  with  truth  that 
this  mythology  determined  the  oonyictions  of 
any  who  deseryed  the  name  of  thinkers.  All 
prayed  to  Zeus;  but  if  the  Homeric  poems 
speak  of  a  Zeus  who  has  many  earthly  loyes 
and  is  at  once  arbitrary  and  sensual,  it  is 
equally  certain  that  Achilles  does  not  pray  to  a 
lying  god  idio  owns  no  laW  fbr  hinuelf  uid 
cannot  be  a  law  for  man.  If  the  Hesiodic 
poets  ascribe  to  the  gods  horrible  banquets,  to 
whichPindar  and  Plato  refused  to  giye  credence, 
the  same  poets  bid  all  men  to  follow  after  jus- 
tice, because  the  gods  spend  their  time  not  in 
feasting,  but  in  watching  the  ways  and  works 
of  men.  In  short,  an  examination  of  the  He- 
siodic writings  seems  to  establish  the  position 
that  the  fiirossness  and  elaborateness  of  a  my- 
thological system  is  not  necessarily  a  measure 
or  a  test  of  the  real  religious  conyictions  of  a 
people,  or  at  all  eyents  H  the  thinking  portion 
of  a  people.  Thus,  while  familiarly  h^nHlitig 
these  mythical  tales,  Sophocles  {Od.  T]fr,  863) 
could  speak  unequiyocaUj[  of  a  purity  in  word 
and  deed  which  has  its  birth  not  on  earth  but 
in  heayen,  and  of  which  the  imperishable  law 
is  realised  in  a  god  as  holy  and  everlasting. 
The  case  of  the  Jewish  people  is  closely  paral- 
lel ;  for  while  the  prophets  exhibit  a  sure  and 
steadfast  trust  in  one  God  who  is  the  Father 
and  Judge  of  all  men,  yet  their  constant  re- 
monstrances are  sufficient  eridenoe  that  tiie 
neat  body  of  the  people  could  scazoely  be 
oiazacterised  by  any  other  name  than  t£at  of 
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pdytheists  down  at  least  to  the  time  of  ths 
Babylonish  eaptiyity.  But  a  farther  light  is 
thrown  on  the  subject, .  if-  we  examine  those 
earlier  Yedio  writing  which  form  '  the  oldest 
book  in  eixistenoe^'  irrespectiyely  of  their  agd^ 
for,  in  Prof.  Max  Miiller's  words, '  If  this  col- 
lecdoh  had  been  written  but  ikSty  years  ag<^ 
in  some  distant  part  of  the  world  untouched  b^F 
the  general  strsam  of  human  eiyiUsation',  w« 
should  still  call  it  mose  ancient  than  the^SoH 
merie  poems,  because  it  represents  an  earlie^ 
phase  of  human  thought  and  feeling.'  These 
writings  exhibit  with  singular  deamees  and 
force  the  growth  or  the  influence  of  a  mono^ 
theistio  beliel  For  many  striking  illustr»- 
tions  we  must  refer  the  reader  to  Professor 
Max  Miiller's  Siitary  of  8an$krit  LiUratwi% 
ch.  iy.  But  we  may  quote  his  remark  that^ 
long  before  the  Hindus  *  began  to  care  for  thi^ 
laws  of  nature,  the  return  of  the  seasons,  the 
course  of  the  stars,  or  any  other  scientiflo  or 
practical  subject^  their  thoughts  were  fixed  c» 
the  one  great  and  eyer  recurring  question.  What 
am  I  ?  What  does  all  this  world  around  mt 
mean  ?  Is  there  a  cause,  is  there  a  Creator-^ 
a  Gk>d  ?  or  is  it  all  illusion,  chance,  and  £ftte  ?' 
Yet,  eyen  while  the  poet  admits  that  'ha 
knows  not  what  this  is  that  he  is  like,  and  tlat 
he  walks  turned  inward,  chained  in  his  mind/ 
he  adds, '  when  the  first  bom  of  time  cornea 
near  me,  then  I  obtain  the  portion  of  this 
speech.'  In  the  same  hymn  in  wiiieh  t&ese 
words  occur  there  is  one  yerse  which  explidtly 
declares  the  eodstenoe  of  but  One  Diyine  Beiiiff« 
inyoked  under  difierent  names.  'They  cul 
(him)  Indra,  Mitre,  Varuna,  Agni ;  then  he  is 
the  well-winged  heayenly  G^arutmat ;  that  which 
is  One,  the  wise  call  it  many  ways ;  they  oall 
it  Agni,  Yama,  MAtarisyan.'  In  another  hymn«- 
the  poel,  askinff-  repeatedly,  Who  is  the  god  t» 
whom  we  shall  oner  our  sacrifice  ?  answers, 
'  He  who  through  His  power  is  the  onbr  King 
of  the  breathing  and  awakening  world.  He  wb# 
measured  out  the  light  in  the  air^  He  who  is 
God  aboye  all  gods,  the  Creator  of  the  earth, 
the  righteous,'  who  created  the  heayen,  and  the 
bright  and  mighty  waters.'  The  hymns  in 
which  these  passages  occur  cannot  be  assigned 
to  any  perioa  later  than  the  ninth  century  be- 
fore the  Christian  era,  many  being  probab^ 
yery  much  older:  it  becomes  unnecessazy 
therefore  to  speak  of  the  expressions  of  a  like 
belief  which  haye  been  found  in  the  Orphit 
Segments,  in  words  attributed  to  Pytha^ras, 
and  in  yerses  said  to  haye  been  sung  m  the 
Eleurinian  or  other  mysteries. 

IBoaollielltes  (Or.  /lOKO^tX^rai,  from  /i^wt, 
and  94k»^  I  witt),  A  sect  of  heretics,  who, 
while  they  ayoided  the  error  of  the  Eutychians, 
and  allowed  the  two  natures  of  Christ  to  co* 
exist  distinctly  in  the  unity  of  the  person,  con- 
ceiyed  the  iidiuence  of  the  diyine  will  so  to 
predominate  oyer  the  human  substance  as  tD 
leaye  to  the  latter  no  action  or  effidency  of  its 
own. 

The  origin  of  this  doctrine  is  ascribed  to  ths' 
emperor  &radius^  who,  in  tha  year  9S0,  alh 


MONOTR£MES 

feempted  to  reconcile  the  Eatjehians  or  Mono- 
phyntes  to  the  Catholic  church  by  a  middle 
course  of  this  nature,  and  published  an  edict, 
vnder  the  advice  of  some  theologians  of  the 
day,  in  assertion  of  it.  This  opinion  was  con- 
drained  by  some  provincial  councils  and  one 
general  council ;  and,  on  the  other  hand,  iras 
maintained  by  the  edict  of  several  succeeding 
amperors.  Nor  was  the  question  finally  settled, 
though  silence  was  frequently  commanded  upon 
it,  until  it  was  forgotten  in  the  louder  disputes 
of  the  Iconoclasts  and  their  opponents. 

Kanotremes  (G-r.  fUpos^  and  Tp^/M,  a 
hoU)»  A  tribe  of  ovo-viviparous  Mammalia, 
of  which  only  two  genera  are  known  to  exist ; 
vis.  the  Platypus  or  OmitharhynchuSt  and  the 
Eokidna,  both  peculiar  to  Australia.  The  term 
ii  indicative  of  the  common  cloacal  outlet  for 
the  excremental  and  generative  products. 

ICOBOtiifljpli*  In  Architecture,  such  an 
intereolumniation  in  the  Doric  order  as  brings 
only  one  triglyph  over  each  column. 

MoBOtropaoesB  (Monotropa,  one  of  the 
cenera).  A  small  order  of  curious  but  un- 
important parasitical  plants,  belonging  to  the 
Encal  alliance  of  hypogynous  Exogens.  They 
have  half-monopetalous  flowers,  free  stamens 
all  perfect,  loose-skinned  or  winged  seeds,  and 
an  embzyo  at  the  apex  of  the  albumen.  They 
aie  chiefly  found  in  fir  woods  in  cool  latitudes 
in  Europe,  Asia,  and  North  America. 

MonrsMlite*  A  hydrated  silicate  of  mag- 
nesia and  protoxide  of  iron  from  Bergen,  in 
Norway ;  named  after  M.  Monrad. 

MoBToMte,  A  varie^  of  Kyanite  from 
Monroe,  Orange  county.  New  York. 

IConaelffBeiur*  A  title  of  courtesy  in 
France,  which  was  prefixed  to  the  titles  of 
dukes  and  peers,  archbishops,  bishops,  and 
some  other  exalted  personages,  and  used  in 
addressing  them.  Monset^neur  simply,  be- 
fcve  the  Bevolution,  was  the  title  given  to  the 
daiq>hin.  Monsieur  is  now  the  common  title 
of  courtesy  and  respect  in  France ;  and  before 
the  revolution  in  1830,  Monsieur  simply  was 
the  title  of  the  eldest  brother  of  the  king. 

Moiwooiw  (from  a  Malayan  word  signi- 
fying seasons).  In  Physical  Geo^phy,  the 
name  given  to  a  certain  modification  or  dis- 
tmhance  of  the  regular  course  of  the  trade 
winds  which  take  place  in  the  Arabian  and 
Indian  seas.  Between  the  parallels  of  10^ 
and  30^  south  latitude  the  eastern  trade  wind 
blows  regularly ;  but  from  the  former  parallel 
morthwaids  the  course  is  reversed  for  half  the 
year,  and  from  April  to  October  the  wind  blows 
constantly  from  the  south-west.  During  the 
other  six  months  of  the  year  the  regular 
north-east  trade  wind  prevails.  The  south- 
west monsoon  is  supposed  to  be  occasioned  by 
the  great  rarefaction  of  the  atmosphere  over 
the  extensive  regions  of  Eastern  Asia  during 
the  summer  months.    [Tradb  Winds.] 

KoiMter  (Lat  monstrum).  Anything  out 
of  the  common  order  of  nature  is  occasionallv 
degignated  by  this  term ;  but  it  is  physiologi- 
cally employed  under  a  more  limited  accepta- 
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tion,  and  applied  to  animals  in  which  one  or 
more  parts  of  the  body  present  some  congeni- 
tal malformation.  This  is  sometimes  apparent 
externally,  and  then  must  amount  to  some- 
thing exceeding  any  ordinary  deformity ;  or  it 
may  be  oonfiuMl  to  internal  organs.  BufiR>n, 
Blumenbach,  and  Meckle  have  treated  on 
monstrosity,  classifying  its  modifications  under 
three  heads :  the  first  including  cases  in  which 
parts  of  the  body  are  increased  in  number ;  the 
second  those  where  certain  organs  are  deficient ; 
and  the  third  including  cases  in  which  size, 
situation,  and  structure  are  concerned.  Other 
writers,  such  as  Geoffiroy  St.  Hilaire  (Histoin 
des  Anomalies)^  have  adopted  more  comprehen- 
sive arrangements ;  arising,  however,  out  of  the 
general  subdivision  of  monsters  into  simple 
and  compound ;  the  former  including  all  oases 
in  which  the  elements  of  a  single  individual 
only  are  concerned ;  the  latter  those  in  which 
the  constituent  parts  of  two  or  more  indivi- 
duals are  united.  Simple  monsters  have  again 
been  distributed  into  three  classes — the  first 
including  such  varieties  of  malformation  as 
chiefly  affwt  one  organ  or  system  of  organs, 
without  materially  interfering  with  any  vital 
function :  these  anomalies  are  extremely  nu- 
merous, and  have  been  further  subdivided 
into  cases  where  size,  form,  or  structure  is 
affected,  and  those  in  which  the  malformation 
affects  the  arrangement,  connection,  or  number 
of  parts.  The  second  class  in  this  arrange- 
ment includes  cases  of  extensive  malformation, 
attended  by  great  deformity  and  by  disturbance 
of  vital  functions.  The  third  class  is  limited 
to  malformations  of  the  organs  of  generation, 
including  among  others  the  various  cases 
miscalled  hermaphrodites.  The  history  of  in- 
dividual cases  of  monstrosity  would  be  here 
misplaced;  several  of  the  most  remarkable 
are  detailed  in  various  volumes  of  the  Philo' 
sophieal  Transactions;  in  the  Transactions  of 
the  Medico-Chirurgical  Society;  and  in  the 
Penny  Cydopadiay  art  *  Monster.' 

Monsters  or  Ohimsiiosl  ytcnvMU  In 
Heraldry,  a  species  of  bearings,  of  which 
some  are  very  common  in  English  coats  of 
arms,  and  others  common  in  foreign,  although 
not  often  used  in  our  own.  The  sagittal^  or 
centaur,  man-tiger,  sphinx,  harpy,  tnton, 
and  mermaid,  are  monsters  compounded  of 
the  human  and  bestial  shape.  Of  monstrous 
beasts,  the  most  common  in  armorial  bearings 
are  the  dragon,  the  griffin  (a  compound  of  the 
eagle  and  the  lion),  the  wyvem  (a  two-legged 
dragon) :  besides  these,  there  are  the  unicorn, 
the  heraldic  antelope,  tiger,  and  ibex  (which 
are  chimerical  flgures,  but  representing  the 
natural  beast),  the  musimon  (an  animal  be- 
tween the  goat  and  tlie  sheep),  and  the  sala- 
mander. Monstrous  birds  are  the  phoenix, 
cannet,  martlet,  allerion,  cockatrice,  &c. 

Mont  de  PMte  (Fr.;  Ital.  Monte  di 
Piet&).  The  name  given  on  some  parts  of  the 
Continent  to  certain  benevolent  institutions,  es- 
tablished for  the  purpose  of  lending  money  to 
the  poor  at  a  moderate  rate  of  interest.    They 
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originated  under  the  papal  goTemment  in  the 
fifteenth  century,  and  were  intended  to  ooun- 
terrail  the  exorbitant  usorious  practices  of  the 
Jews,  who  formed  at  that  period  the  great 
money-lenders  of  Europe.  These  institutions 
were  afterwards  introduced  into  many  of  the 
Continental  states ;  and  similar  establishments 
existed,  and  in  some  cases  still  exist,  at  Paris, 
Madrid,  Brussels,  Ohent,  Antwerp,  &c  Monti 
frumentarii  are  public  granaries,  from  which 
com  is  sold  to  tne  necessitous  Italians,  on  a 
principle  somewhat  analogous  to  that  on  which 
sums  are  lent  by  the  Mont  de  Pi^t^. 

aKoataniats.  Heretics  of  the  second  cen- 
tury, who  derive  their  name  from  their  founder 
Montanus,  a  Phrygian  (from  which  circum- 
stance they  are  tisx>  sometimes  called  Phry- 
gians and  Cataphrygians).  Montanus  asserted 
that  he  had  received  from  the  Holy  Ohost 
special  knowledge  on  points  not  made  known 
to  the  Apostles,  and  aided  bv  two  enthusiastic 
women,  named  Prisdlla  ana  Maximilla,  soon 
gathered  round  him  a  large  body  of  followers. 
The  most  celebrated  of  his  adherents  was  Ter- 
tnllian.  Montanus  refused  to  communicate 
for  ever  with  persons  guilty  of  notorious  crime, 
and  held  it  xmlawfol  to  iiy  in  times  of  ]^rse- 
cutaon.  He  also  condemned  second  marriages, 
and  enjoined  the  observance  of  three  Lents. 
The  sect  was  subsequently  divided  into  two 
branches,  one  following  Produs,  the  other 
being  composed  of  the  sdherents  of  JEschines. 

Montant  (Fr.).  In  Architecture,  any  up- 
right piece  in  a  system  of  framing. 

Monte  Boloa  Bepoaits.  ^e  older  ter- 
tiary rocks  of  the  neighbourhood  of  Monte 
Bolca,  in  North  Italy,  are  so  remarkable  for  the 
enormous  multitude  and  variety  of  the  fossil  re- 
mains of  fishes  which  they  contain,  as  to  be  often 
specially  referred  to.  Thev  are  chiefly  muddv 
lunestones,  and  it  is  scarcelv  possible  to  break 
open  a  slab  without  finding  moications  of  these 
fossils.  Near  Mount  Lebanon  is  a  similar  and 
almost  equally  rich  locality  of  about  the  same 
geological  age. 

Monteni,  The  name  given  to  an  ancient 
custom  till  lately  prevalent  among  the  scholars 
of  Eton,  which  consisted  in  their  proceeding 
every  third  year  on  Whit  Tuesday  to  a  tumu- 
lus (Lat.  ad  montem,  whence  the  name),  near 
the  Bath  road,  and  exacting  money  for  «a//,  as 
it  was  called,  from  all  persons  present  or 
passers  by.  The  sum  so  collected  was  given 
to  the  captain^  or  senior  scholar  of  the  school, 
to  assist  in  defraying  the  expenses  of  his 
residence  at  the  universitv.  (Huggett*s  MS, 
Collections  for  a  history  of  Windsor  and  Eton 
Colleges,  in  the  British  Museum ;  and  Brand's 
Popular  Antiquities.) 

Montli  (uer.  monat,  Lat  mensis,  Gr.  fc^y, 
from  the  same  root  with  M^ny,  moon,  Lat. 
mensura,  Sansc.  mk,  to  moasure).  The  twelfth 
part  of  our  calendar  year.  It  is  so  called  from 
Its  being  the  period  of  the  moon's  revolution 
round  the  eartL     [Calindab.] 

MoatloeUite.  A  variety  of  Chrysolite, 
found  in  small  embedded  exystahi  at  Vesuvius. 
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Named  after  Monticelli,  the  Neapolitan  mine- 
ralogist. 

MoBtmorllloBlte.  A  rose-coloured,  hy- 
drated  silicate  of  alumina,  &e.,  found  at  Mont* 
morillon,  department  of  La  Vienne. 

MoBmnoiit  (Lat.monumentum).  A  me- 
morial for  perpetuating  the  remembrance  of 
an  event ;  also  a  cenotaph  in  memory  of  the 
dead.  The  productions  of  architecture  and 
sculpture  intended  to  transndt  to  posterity  the 
memoir  of  individuals  and  events  are  most 
generally  called  monuments.  Among  those  in 
honour  of  individuals  are  tombs  and  sepulchral 
edifices  or  columns.  The  most  ancient  are 
the  obelisks  and  pyramids  of  Egypt  C^reeee 
abounded  with  monuments  of  this  nature;. 
Among  such  buildings  were  the  Choragio- 
monuments,  in  honour  of  those  who  had  re* 
ceived  the  prize  as  choragi  in  the  theatrical  and 
musical  games ;  and  of  these  the  most  splen- 
did is  the  choragic  monument  of  Lysicrates, 
vulgarly  called  the  Lantern  of  Demosthenes. 
Among  Eoman  monuments  of  this  class  the 
triumphal  arches  are  in  the  first  rank.  The 
column  called  the  Monument  of  London,  and 
the  Duke  of  York's  column,  illustrate  respec- 
tively the  definition  above  given. 

Mood  (Lat  modus).  In  Grammar,  the 
designation,  by  the  form  of  the  verb,  of  the 
manner  of  our  conception  of  an  event  or  fact» 
whether  as  certain,  contingent  possible,  de- 
sirable, or  the  like.    [Gbaxxab.] 

Mood  of  a  Oatefforloal  fljUoftsau 
In  Logic,  the  designation  of  the  three  pro- 
positions of  a  syllogism  in  the  order  in  wmdt 
they  stand,  according  to  their  quanti^  and 
quuity. 

Moon  (Gt.  M^ny,  Ger.  mond  [MomthI). 
The  satellite  of  the  earth.  The  moon,  after  the 
sun,  is  not  only  the  most  conspicuous,  but»  in  an 
astronomical  point  of  view,  the  most  interesting^ 
of  the  celestial  bodies.  The  variety  of  her 
phases,  her  eclipses,  and  the  rapidity  with 
which  she  changes  her  place  among  the  fixed 
stars,  drew  the  attention  of  the  earliest  ob- 
servers of  the  heavens ;  and  in  modem  times 
the  important  application  of  the  theory  of  her 
motions  to  navigation  and  the  determinatioQ 
of  terrestrial  longitudes,  has  given  the  LwM/t 
Theory  the  first  rank  among  the  objects  of 
astronomical  science. 

Phases  of  the  Moon, — ^The  different  phases  of 
the  moon  were  probably  the  first  celestial  phe- 
nomena that  received  a  correct  explanation* 
By  observing  them  attentively  during  the 
course  of  a  single  revolution,  it  would  be  in- 
ferred that  they  are  occasioned  by  the  refiectioir 
of  the  sun's  light  from  the  spherical  surface  of 
the  moon ;  and  accordingly  the  fact  had  been 
recognised  by  the  earliest  astronomers.  Let  T 
be  the  pkoe  of  the  earth,  and  A  B  C  D  £  F  G  H 
successive  portions  of  the  moon  in  her  orbit» 
the  sun  being  supposed  to  be  situated  in  the 
straight  line  T  A,  and  at  so  great  a  distance 
that  lines  drawn  from  it  to  every  part  of  the 
moon's  orbit  may  be  regarded  as  parallel. 
When  the  moon  is  at  A,  she  is  in  cov^unctUm 
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with  the  Bon,  and  pMses  the  meridian  at  Uie 
tame  time;  and  her  illuminated  hemiapheze 
btung  then  turned  directly  away  £rom  the 
eartht  no  portion  of  her  diac  ia  yiaible.  A  few 
dayB  after  the  conjunction  the  moon  begina  to 
Q  appear  on  the  eastern  aide 

of  the  son  at  B^  haying 
the  form  of  a  crescent^ 
the  horns  of  which  are 
turned  eastward^  or  away 
£rom  the  aun.  When  ahe 
arriTea  at  C,  or  00^  from 
her  coidunction,ihe  earth 
ia  in  the  plane  of  tha 
great  drole  of  her  orb, 
ijfjash  forma  the  boundary  between  her  dark 
aad  illuminated  hemispherea,  and  conaequently 
half  tha  disc  is  yiaiblet  The  moon  ia  uien  in 
hm  Jtrst  piarter.  At  D  more  of  the  illuminated 
hemiaphere  is  turned  towarda  the  earth,,  and 
ahe  appears  gibbous.  At  £  aba  ia  in  opposition 
to  the  Sim;  the  illuminated  side  is  turned 
directly  to  the  earth,  and  the  disc  appears 
zaiqid  (xefuU,  After  passing  £  the  disc  begins 
to  wane^  and  from  £  to  G  appears  gibbous. 
When  at  G,  or  270^  from  the  coiQunction,  i  she 
is  in  the  third  quarter.  Prom  this  point  to 
the  cozyunction  the  moon  again  appears  aa  a 
oraacent^  becoming  narrower  as  she  approaehea 
to  A ;  but  the  horns  of  the  crescent  are  now 
tioned  loesiward,  still  away  from  the  sun. :  The 
atraight  line  which  joina  A  and  £  ia  called  the 
lifia  of  the  mfg^fgim;  that  which  joins  C  G-  is 
tjia  .Hue  of  the  guadrattim;  and  the  pointa 
B  j)  <£  H,  situated  at  equal  distanoea  from  those 
lines,  are  called  the  octants.  The  ma^tude 
of  the  illuminated  portion  of  the  disc  is  thus 
seen  to  liepend  on  the  position  of  the  moon 
BslatiTely  to  .the  sun  and  the  earth,  and  is 
easily  determined  by  a  geometrical  construc- 
tion. The  mean  period  of  time  in  which  a 
XBYolution  of  the  phases  is  completed,  or  in 
wihich  she  passes  from  one  conjunction  to  the 
fpUowing,  is  29d.  12h.  44m.  2-8s. 

Distance  and  Magnitude  of  the  Moon, — The 
moon's  distance  from  the  earth  ia  found  from 
her  horizontal  parallax,  which  may  be  deter- 
mined either  by  aimultaneous  observations  at 
stations  very  distant  from  each  other,  or  by 
means  of  the  occnltations  of  fixed  stars  bv  the 
moon.  From  such  observations  it  is  »)und 
that  the  amoi^it  of  the  parallax  variea  consi- 
derably at  different  times.  Ita  mean  yalue 
S'vea  the  arerage  distance  of  the  moon  from 
.9  earth,  equal  to  69*9  of  the  eiurCh*a  o^ua* 
tonal  semiuameters,  or  about  238,793  miles, 
wj^ch  is  about  880  times  less  than  the  dia- 
tance  of  the  sun.  Combining  this  result 
n^th  the  apparent  magnitude  (31'  26")  of  the 
laoon's  diameter,  when  at  her  mean  djistance^ 
it  results  that  the  diameter  of  the  moon  is 
to  that  of  the  earth  in  the  proportion  nearly 
df  3  to  11 ;  whence  the  Tolmne  of  the  moon 
is  only  about  l-49th  of  tiie  volume  of  the 
eajrth. 

A  recent  diacoveiy  has  shown  ua  that  the 
telescopic  diameter  of  the  moon  ia  about  2" 
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larger  than  the  real  one.  This  ma^  be  due  to 
icradiation  entirely,  or  to  irradiation  and  aa 
atmosphere. 

IneUnation  and  Nodes  qf  the  Lunar  OrbHj-^ 
The  moon's  orbit  is  inclined  to  the  ecliptic 
undor  an  angle.of  5^  8'  47*9" ;  but  the  line  in 
wiiioh  it  intersects  the  ediptic,  or  the  Uom  qf 
the  nodes,  does  not  maintain  a  fixed  poaition 
on  the  i^Ume  of  the  ediptic  It  is  observed 
that  the  moon  paases  from  one  of  the  nodes  to 
the  opposite  one  in  less  time  than  ia  required 
to  pass  through  180^  of  longitude;  heuoe  the 
line  of  the  nodes  has  a  retrograde  motion  on 
the  ediptic;  and  ita  motion  is. so  conaidacable 
that  it  completes  a  revolution,  or  retnma  to  its 
former  position,  in  aperiod  of  6798'28  dm,  or 
ahoiati  18*6.  veara.  *  Tms  period  is  remarxable^ 
aa  being  that  after  which  the  edipsea  of  the 
sun  and  moon,  again  return,  nearly  in  the  aame 
order.  The  cauae  of  the  regression  of  the  lina 
of  the  nodes  ia  the  attractive  power  of  the  sun, 
whidi  is  always  tending  to  draw  the  moon  into 
the  plane  of  Uie  ecliptic,  and  which  would  at 
length  cause  her  orbit  to  coindde  with  that 
plane,  were  the  tendency  not  counteracted  by 
the  angular  motion  of  the  moon  round  this 
earth.  -  By  reason  of  the  angular  motion  the 
mean  inclination  remains  the  same,  and  the 
resulting  effect  ia  the  retrograde  motion  of 
the  nod«i.  But  as  the  sun's  mstance  from  -the 
earth*  is  a  yariable  quantitr,  the  effect  of  the 
solar  action  in  displacing  the  moon's  orbit  ia 
alao  variable.  Hence,  and  also,  on  various 
other  accounts,  the  motion  of  the  nodes,  find 
th^  inclination  of  the  lunar  orbit  to  the  ecliptic, 
are  subject  to  certain  periodical  changes,  all 
which  must  be  accurately  appredated  and 
computed  in  the  formation  of  the  lunar  tables. 

[FanTUKBATION'S.  ] 

Eccentricity  of  the  Lunar  Orbit. — The 
general  orbit  4>f  the  moon  is  an  ellipse,  having 
the  earth  at  one  of  its  fod ;  but  on  accoxmt  (S 
the  disturbing  force  of  the  sun,  and  the  dif- 
ference of  the  intensities  of  this  force  when 
the  moon  is  differently  situated  relativiely  to 
the  earth  and  sun,  the  ellipse  is  oonatantiy 
changing  its  form  and  position  on  the  plane  of 
the  orbit ;  and  hence  the  numerical  v^ues  as- 
signed to  all  ita  elements  are  to  be  considered 
o^y  as  average  or  mean  valuea.  The  distance 
of  the  moon  from  the  earth  when  in  apoyeef  or 
at  bar  greatest  distance,  is  63*842  semiduameters 
of  the  earth ;  and  when  in  ^^erigee,  or  at  her 
least  distance,  65*916  semidiameters ;  whence 
the  eocentrid^,  or  distance  of  the  focus  from 
the  centre,  is  about  0*066,  half  the  msgor  axis 
being  taken  as  unity.  According  to  the  best 
tablea,  it  ia  0*0548442.  On  comparing  the 
positions  of  the  major  axis,  which  is  called  the 
line  of  the  apsides,  at  different  timea,  in  in- 
spect of  the  fixed. stars,  it  is  found  to  haye  a 
rapid  motion  eastward,  completing  a  whole 
circuit  in  3232*57  mean  solar  da^  or  neariy 
nipe  years.  But  this  mean  motion  is  aubje^ 
to  inequalities  of  considerable  magnitude.  The 
different  situations  of  the  line  <^  the  apsides 
with  respect  to  the  line  of  the  syi^giea  gvraa 
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to  the  ineqnalitr  of  the  lanar  motion^ 

called  the  tvtdion.    [£vbctxoxJ 

IDifertni  Species  of  Lunar  mimtks, — Ae  the 
prindjMl  points  of  the  lunar  orbit — ^the  syzj- 
gieB,  the  nodes,  the  apsides—aie  in  a  state  of 
rotation  with  different  velocities,  and  in  dif* 
ferent  directions,  it  follows  that  the  period  of 
time  in  which  the  moon  completes  a  Tevohition 
with  respect  to  any  of  these  points,  or  to 
the  fixed  stars,  will  be  different  in  each  case. 
These  periods,  whieh  are  called  lunar  numiha, 
may  be  explained  as  follows:  Let  £  bathe 

centre  of  the  earth,  aekt 
the  orbit  of  the  moon^  a  b 
the  transverse  axis  or 
line  of  the  apsides,  ei  the 
line  of  the  syzygies,  n  m 
the  line  of  the  nodes,  and 
A  S  B  N  the  great  circle 
of  the  sphere  in  the  plane 
of  the  ecliptic  Also,  let 
P  be  a  fixed  point  on  this  circle ;  and  suppose 
the  moon  to  be  at  jp,  or  seen  in  the  direction 
B  P.  The  time  which  elapses  while  the  moon 
passes  from  j>,  and  returns  to  the  same  point 
of  the  ediptic,  is  called  the  tropical  revolution, 
and  differs  only  about  seven  seconds  from  the 
time  in  whieh  the  moon  returns  to  the  same 
fixed  star,  or  performs  a  nicisrea/ revolution. 
Supposenow  the  moon  to  beat «,  in  the  line  of  the 
8y2ymes ;  when  the  moon  advancing  from  »t  in 
the  direction  mhn,  has  again  come  roundto  the 
same  point  of  the  ecliptic,  she  will  not  now  bein 
Qoi^'unction ;  for,  in  the  interval,  the  sud  has 
advanced  firom  S  to  S'  (nearly  a'  twelf^  of 
the  cixcumferenoe),  and  oonsequentJbf  the  moon 
must  go  on  to/,  till  she  overtakes  the  sun,  before 
she  returns  to  her  coi^'unction.  The  interval 
from  coi\iunction  to  coigunction  is  thewnodie 
period,  and  exceeds  the  tropical  period  by  two 
days  and  about  five  hours.  Next,  suppose  the 
moon  to  be  at  her  perigee  a,  or  seen  in  the 
direction  E  A ;  while  the  moon,  after  leaving  a, 
is  describing  her  orbit,  the  line  of  the  apsSes 
£A  revolves  through  the  angle  AEiii,  and 
consequently  the  moon,  after  coming  into  the 
line  EA;  must  continue  to  advance  till  she 
comes  to  a'  before  she  arrives  again  at  her 
perigee.  The  interval  from  perigee  to  perigee 
18  called  the  anomalietio period;  and  it  is  luso 
longer  than  the  tropical  period,  though  much 
shorter  than  the  synodic,  inasmuch  as  the  line 
of  the  apsides  requires  about  nine  years  to 
complete  its  revolution,  while  that  of  the 
syzygies  is  completed  in  one  year.  Lastly, 
suppose  the  moon  at  »  in  the  line  of  the 
nodes.  While  the  moon  is  advancing  round 
her  orbit,  the  line  of  the  nodeai  EM, -moves 
backward  into  the  direction  EN';  conse- 
quently the  moon  will  have  oome^  up  -to  her 
node  at  n'  before  she  has  completed  a  revolu- 
tion on  the  ediptic.  The  interval  from  node 
to  node  is  called  the  nodical  period,  and  is 
shorter  than  any  of  the  other  periods.  •  Th^ 
following  table  exhibits^  i&  mean  solar  days, 
the  mean  lensths  of  the  difi^rent  lunar 
periods  or  monus : — 
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S^odic  revolution 
Sidereal 
Tropical 
Anomalistic     . 
Nodical 


29*63069 
27-82166 
27-82166 
27-6^460 
27-21222 


Aocderation  of  the  MocnCe  mean  Motion,—' 
On  comparing  observations  of  the  moon  made 
at  distant  intervals  of  time,  it  has  been  disco* 
vered  that  her  mean  motion  has  been  undersoing 
a  constant  acceleration  since  the  earliest  tunes. 
This  acceleration  is,  however,  extremely  smsll, 
amounting  only  to  W  in  a  century,  and  there- 
fore is  insensiUe  for  any  moderate  interval  of 
time,  though  it  becomes  disosmible  after  a 
few  centuries.  Being  measured  by  oenturie8» 
it  is  called  the  secular  aecelerution  of  the  mean 
motion.  Its  physical  cause  was  found  bv  Laplace 
to  be  a  diminution  of  the  ecoentrieily  of  the 
earth's  orbit.  For  descriptions  of  eeUpees  of  the 
moon,  ecUpees  of  the  eun  by  the  moon,  ro&tian 
and  Ubrtiion  of  the  moon,  see  Ecbupsb  and 

LiBBATION. 

Appearance  and  Phyeical  ConsHtuHon  of 
the  Moon. — On  looking  at  the  moon  with  the 
naked  eye,  her  disc  appears  diversified  by  dark 
and  bright  patches,  which  are  due  to  the  un- 
equal reflection  of  light  by  different  portions 
of  the  lunar  surface,  and  not  to  mountains  and 
valleys  as  is  commonly  supposed.  A  yvrj 
moderate  telescopic  power,  nowever,  tMam 
to  show  that  nearly  the  whole  surface  of  the 
moon  is  covered  with  elevations  and  depres- 
sions, which  are  especially  evident  at  the  line 
of  separation  (called  the  terminator)  between 
tha  iUuxninated  and  dark  hemispheres.  This 
line,  which,  if  the  surface  were  even,  would 
be  sharply  defined,  is  at  all  times  extremely 
rageed,  and  indented  with  deep  recesses 
ana  prominent  points.  The  mountains  near 
it  cast  behind  them  long  blade  shadowi 
(as  do  mountains  on  the  earth  when  the 
sun  is  in  the  horizon),  fieom  the  mioroma- 
trical  measurement  of  which  the  height  of 
the  mountains  may  be  calculated.  Acoovd- 
ing  to  Sir  J.  Herschel,  some  of  the  highest^ 
them  exceed  1}  English  mile  in  perpendieolar 
altitude.  Gl^rcho,  the  bright  spot  in  the  south- 
east quarter  £rom  which  the  rays  seem  to  run, 
is  apparently  a  volcanic  crater,  60  miles  in 
diaqieter  and  16,000  feet  deep,  surrounded 
by  broad  terraces  within,  and  with  a  centnd 
mountain  about  6,000  feet  \njAu  Schroeter 
has  estimated  the  average  heightof  the  lunar 
mountains  to  be  upwuds  of  five  "PnglSffli 
miles ;  but  it  is  easy  to  see  that  the  measure- 
ment is  not  susceptible  of  much  accuracy. 

*The  generality  of  the  lunar  mountaina/ 
says  Sir  JT.  Hersdiel,  'present  a  striking 
uxuformity  and  singularity  of  aspect.  Thqr 
are  wonderfiilly  numerous^  occupying  hr  far 
the  larger  portum  of  the  surface^  and  aJUoat 
universally  of  an  exactly  dronlar  or  cup-shaped 
form,  forcEshortened,  however,  into  eUipMS  to- 
wardsw  the  limb ;  biU  the  lazgw  hanra  for  tiie 
most  part  flat  bottoms  within,  from  whaahriaaa 
centnuly  a  smi^,  steeps  awioal  hilL    TAuff 
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offer,  in  ihott,  in  its  highest  perfection,  the 
true  Yolcanic  character,  aa  it  may  be  seen  in 
the  crater  of  VesiiYias ;  and,  in  some  of  the 
principal  ones,  dedsive  marks  of  volcanic 
stratification,  arising  from  suocessiye  deposits 
of  ejected  matter,  mayhe  clearly  traced  with 
powerful  telescopes,  what  is,  moreoyer,  ex- 
tremely singular  in  the  geology  of  the  moon  is, 
that  although  nothing  havine  the  character  of 
seas  can  be  traced  (tor  the  dusky  jspots  which 
are  commonly  called  seas,  when  closely  exa- 
mined, present  appearances  incompatible  with 
the  supposition  of  deep  water),  yet  there  are 
laige  renons  perfectly  leyel,  and  apparently 
of  a  decided  alluyial  character.'  ('Astronomy,' 
Cabinet  Oyclopadia,  p.  229.) 

The  moon  has  no  atmosphere,  or  at  least 
none  of  sufficient  density  to  refract  the  rays  of 
light  in  their  passage  through  it.  There  is 
oonsequently  no  water  on  her  surface ;  and  no 
animal  similarly  constituted  to  those  which 
inhabit  the  earth  could  subsist  there.  Her 
surface  presents  no  appearance  of  vegetation, 
or  of  variation  which  can  be  ascribed  to  a 
change  of  seasons.  Everything  appears  solid, 
desolate,  and  unfit  for  the  support  of  animal  or 
Tegetable  life.  Whether  the  materials  of  which 
the  lunar  substance  is  composed  are  of  the 
same  nature  as  those  which  compose  the  earth, 
there  are  no  means  of  knowing.  From  the 
etBod  of  the  moon's  gravitation  in  producing 
the  nutation  of  the  earth's  axis,  the  mass  of 
the  moon  is  determined  to  be  very  nearly 
l-80th  of  the  mass  of  the  earth ;  whence,  as 
her  volume  is  only  l-49th  of  the  earth's  volume, 
it  results  that  her  density,  as  compared  with 
the  mean  density  of  the  earth,  is  '615,  or  a 
little  more  than  one-half. 

MooBSteiie.  A  transparent  or  translucent 
variety  of  Adularia,  which,  by  reflected  light, 
presents  a  pearly  or  silvery  play  of  colour,  not 
unlike  that  of  the  moon.  It  is  held  in  con- 
siderable estimation  as  an  ornamental  stone, 
especially  on  the  Continent,  and  is  sometimes 
cut  into  ring  and  brooch  stones.  The  finest 
specimens  are  brought  from  Ceylon. 

Moor.  An  uncultiyated  surface  without 
txees,  with  few  grasses  or  other  herbage 
fit  for  pasture,  and  generally  containing  scat- 
tered puints  of  heath,  with  a  dark  peaty  soil. 
Moor  lands  are  generally  the  least  fitted  for 
culture  of  any  kind  of  surface,  not  rocky 
or  mountainous.  Moors  are  covered  with  a 
vezy  thin  layer  of  soft,  black,  sterile  soil ;  and 
the  subsoil  is  generaJly  gravel,  or  retentive 
ferruginous  clay.  By  the,  destruction  of  the 
heath,  or  other  bad  herbage,  by  deep  tillage 
and  the  use  of  lime,  and  manuring  with  bone- 
dust,  guano,  &c.,  as  may  be  practicable,  and 
by  sowing  down  with  grass  seeds,  they  may  be 
improved.  In  man^  cases,  also^  trees  will  grow 
on  drained  moors ;  m  which  case  the  soil  ulti- 
mately becomes  ameliorated  by  the  fall  and 
decay  of  the  leaves. 

M!oob  (Dutch  marren,  to  He;  ¥t,  amarrer). 
In  Navigation,  this  word  signifies  generally  to 
fix  a  vessel  by  two  anchors  in  -nearly  opposite 

676 


MORANA 

directions,  so  that  she  rides  by  either  in  certain 
winds,  or  partly  by  both  in  other  winds ;  also 
to  secure  a  vessel  to  weights  or  chains  sunk  in 
harbours  for  the  purpose.  These  weights  are 
called  fnooring  Mocks,  and  the  whole  apparatus 
moorififfs. 

Moorballfl.  The  curious  sponge-like  balls 
found  at  the  bottom  of  fresh- water  lakes,  and 
consisting  of  plants  of  Conferva  <BgagropHa  in 
their  natural  state.  The  whole  plant,  observes 
Mr.  Berkeley,  consists  of  a  mass  of  branched 
articulated  green  threads,  somewhat  resembling 
the  hair-balls  found  in  the  stomachs  of  rumi- 
nants. 

Moorish  Arotaiteotnre.  [Abcuitbcturb.] 

Moplttlis.  The  Mohammedan  inhabitants  of 
Malabar,  descended  from  Moors  and  Arabians 
who  have  settled  on  that  coast  and  married 
Malabar  women.  They  are  said  to  form  a 
fourth  of  the  population.  They  are  commercial 
and  industrious  on  the  coast,  but  have  occa- 
sionally shown  themselres  a  furious  race  in  the 
interior.    (Forbes,  Oriental  Memcirs^  p.  258.) 

Mora  (its  native  Chiiana  name).  A  genus 
of  Legundnosm  comprising  the  Mora  of  Guiana, 
a  ffigantic  limber  tree,  100  to  150  feet  high,  of 
wmdi  extensive  forests  exist  both  in  €&ana 
and  Trinidad.  The  wood  is  very  tough  and 
close-grained,  and  imder  the  name  of  Mora 
timber  is  largely  imported  for  shipbuilding. 
One  of  its  most  valuable  properties  is  its 
non-liability  to  splinter.  The  species  is  called 
M,  excelsa. 

IHtonMose  (Moms,  one  of  the  genera).  A 
natural  order  of  didinous  Exogens  of  the 
Urtical  alliance,  distinguished  by  the  techni- 
cal peculiarities  of  having  solitary  suspended 
ovules,  and  a  hooked  albuminous  embzyo  with 
a  superior  radicle.  They  are  trees  or  shrubs 
with  variously  formed  leaves,  commonly  rough, 
accompanied  by  large  stipules,  and  small  uni- 
sexual fiowers  collected  mto  heads,  spikes,  or 
catkins.  They  occur  bo^h  in  temperate  and 
tropical  climates,  and  abound  in  xnilky  juioe^ 
often  yielding  caoutchouc.  The  order  embraces 
the  Fiff  family  {Ficus  with  its  offshoots),  and 
the  Mulberries  (Morus),  with  a  few  other 
genera. 

Moraine.  A  Swiss  term,  introduced  into 
the  technical  language  of  Oeology,  meaning  the 
debris  or  broken  fragments  of  rocks  brought 
down  into  the  valleys  below  by  glaciers.  Such 
moraines  are  common  in  the  Alps  and  in  other 
lofty  mountain  chains.  They  are  found  also 
occasionally  where  there  are  now  no  great 
glaciers.  They  assist  greatly  in  determining 
the  history  of  some  of  the  more  remarkable 
deposits  of  gravel  in  Europe.    [Giacixb.] 

Morals.    [ETHIC8.1 

Morana.  The  ola  Bohemian  goddess  of 
winter  and  of  death :  the  Maivana  of  Scandi- 
navia. A  grand  yearly  festival  was  celebrated 
in  honour  of  this  goddess  in  the  month  of 
March.  Her  image  was  conveyed  solemnly  to 
the  nearest  brook  or  rivulet,  and  thrown  mto 
it  amid  the  rejoicings  of  the  people.  This 
festival  was  called  £tu  Joden'Austreiben,  das 
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Sommer  gewinnen ;  and,  as  the  words  imply, 
was  intended  to  be  symbolical  of  the  end  of 
winter  and  the  return  of  spring.  (Grimm's 
Deutsche  Mythologie,  p.  446.) 

BKorass*  Moor  lands  saturated  wiih  water 
to  such  an  extent  as  not  to  bear  the  tread  of 
cattle.  A  morass  is  to  a  moor  what  a  marsh 
is  to  a  meadow.  It  is  evident  that  the  drainage 
of  morasses  and  moors,  by  lessening  the  eva- 
poration of  water  from  their  surfaces,  must 
tend  to  improve  the  local  climate. 

BKoimTlan  aretbreii.    [Hebrnhut.] 

BKorbldessa  (Ital.).  In  Painting,  a 
softness  and  delicacy  of  style.  Its  opposite 
is  a  style  in  which  the  lines  are  harsh  and 
angular. 

Xordant  TFr.;  Lat.  mordeo,  /  bite).  A 
substance  used  to  fix  colouring  matters  upon 
diffisrent  stufis.  [Dteino.]  Alumina  and  oxide 
of  iron  are  among  the  most  important  mordants. 

BKordella  (Lat.  mordeo,  /  bite).  A  Lin- 
nsean  genus  of  Coleopterous  insects,  the  type 
of  a  family  (MordeUidof)  of  Latreille's  Hetero- 
merans,  oistinguished  by  the  general  form 
of  the  body,  which  is  elevated  and  arched ; 
^th  the  head  low ;  the  thorax  trapezoidal  or 
semicircular ;  the  elytra  very  short,  or  narrow 
and  pointed  at  the  tips,  as  well  as  the  abdomen. 
They  are  distinguished  from  their  nearest  con- 
geners, as  the  Pyrochroida^  by  their  extreme 
agility,  the  firm  texture  of  their  integuments, 
and  their  tenacious  and  painful  bite.  The 
subgenera  of  the  Mordellida  are  Ripiphorus^ 
Myoditee,  Pelecotoma,  Anaspis^  and  Morddla 
proper :  to  the  last  subgenus  are  now  restricted 
the  species  of  the  present  family,  which  have 
the  antennae  of  equal  thickness  throughout, 
and  slightly  serrated  in  the  males;  the  eyes 
not  emarginate,  and  the  abdomen  terminated 
by  a  long  point. 

Blord0iiit«.  A  zeolitic  mineral  found  in 
the  form  of  concretions  in  a  trap  rock  near 
East  Morden,  in  the  bay  of  Fundy. 

BKordente  (Ital.).  In  Music,  a  grace  in 
Tise  by  the  Italian  school,  wliich  is  e£fected  by 
turning  upon  a  note  without  using  the  note 
below. 

BKorel  (Ger.  morchel).  The  Morchella 
eeculenta,  one  of  the  few  fungi  found  in  this 
country  which  may  be  used  as  food  with  safety. 
It  occasionally  occurs  in  woods  and  orchards, 
whence  it  finds  its  way  to  the  markets ;  but  it 
is  of  comparatively  rare  occurrence.  It  has 
a  hollow  stalk  an  inch  or  two  high,  and  a 
yellowish  or  greyish  ribbed  head  two  or  three 
inches  deep. 

BKoreaqae  (Fr.).  In  Fainting  or  Sculpture, 
a  species  of  Arabesque  or  Saracenic  ornament^ 
in  which  foliage,  fruits,  flowers,  &c  conven- 
tionally treated,  are  oombined,  by  springing 
out  of  each  other,  without  the  introduction  of 
the  human  figure,  or  that  of  any  animals.  It 
has  received  its  name  &om  having  been  much 
used  by  the  Moors,  who^  however,  were  not  the 
luf  enton  of  it  It  was  developed  by  Byzantine 
Greeks,  who  were  employed  by  the  early  Arab 
eonqnerors  in  the  decoration  <^  their  mosqiiM, 
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in  which  no  imitation  of  nature  could  bo 
tolerated.  Much  of  this  ornament  is  still 
preserved  in  Egypt,  in  Sicily,  and  in  Spain. 

BKorirABAtio  Marriaire  or  &eft-lianded 
Maniai^e  (said  to  be  derived  from  the  Gt>thic 
word  morgjan,  to  shorten).  A  marriage  between 
a  man  of  superior  and  a  woman  of  inferior 
rank,  in  which  it  is  stipulated  that  the  latter 
and  her  children  shall  not  enjoy  the  rank  or 
inherit  the  possessions  of  her  husband.  Such 
marriages  are  not  uncommon  in  the  families  of 
sovereign  princes,  and  of  the  higher  nobility,  in 
Germany ;  but  they  are  restricted  to  personages 
of  these  exalted  classes. 

BKorffne  (Fr.).  The  name  given  to  a  place 
in  many  French  towns  where  the  bodies  of 
persons  found  dead  are  exposed  in  order  to  be 
recognised  and  owned  by  their  friends.  The 
clothes  in  which  they  were  found  are  placed 
near  the  bodies,  for  their  better  identification. 
The  Parisian  moigue  is  built  on  the  left  bank 
of  the  Seine,  in  one  of  the  most  populous 
neighbourhoods  of  the  dty. 

AKorlo  Aeld.  Morin.  A  white  crystalline 
acid  existing  in  the  wood  of  Morus  tinctoria, 
or  fugtie, 

BKorlnda  (Gr.  /iSpor,  the  mulberry).  This 
genus  of  Cinehonacea  yields  the  pumt  from 
which  the  Ach-root  is  obtained.  The  plant 
is  named  M.  tinctoria^  and  this,  together  with 
M.  citrifolia,  bracteatOt  and  umbeUata^  is  used 
for  dyeing  purposes  in  India  and  Ceylon. 

BKorlndln.  A  crystallisable  substance  ob- 
tained from  the  root  of  Mormda  citrtfoHa. 

BKorinvaoeflo  (Moiinga,  one  of  the  genera). 
A  natural  order  of  hypogynous  Exogens,  be- 
longing to  the  Yiolal  alnance.  It  includes  but 
few  species,  small  trees  with  bi-tnpinnated 
leaves,  and  white  panicled  flowers.  These  are 
found  in  India  and  Arabia.  Moringa  ptervg^ 
aperma  is  a  stimulant  and  rubefacient,  and  its 
seeds  form  the  Ben-nuts  of  old  writers.  The 
order  is  known  by  its  many-leaved  calyx,  its 
perigynous  petals  and  stamens,  its  one-celled 
anthers,  its  stipulate  siliquose  fruit,  and  its 
exalbuminous  seeds. 

BKoriofto  Add.  An  oily  acid  obtained 
from  oil  of  ben,  which  is  expressed  from  the 
fruit  of  Moringa  ptery^oap^trma. 

Morion*  A  lapdaries'  name  for  black 
Rock  Crystal.  Also,  a  helmet  worn  by  men- 
at-arms. 

MoritamUo  Aeld.  A  modification  of  tan- 
nic acid,  forming  part  of  the  colouring  matter 
of  fustic  (Morus  tinctoria). 

Mormoii  (Gr.  fiepMitr,  or  itopfUi^  a  mask). 
The  eeneric  name  for  the  short-winged  web- 
footed  birds,  usually  cailed  Puffins,  the  singular 
beak  of  which  gives  the  head  the  appearance 
of  a  grotesque  mask.  The  depth  of  the  base 
of  the  bill  eooals  that  of  the  entire  head,  and 
frequently  tne  length  of  the  bill  itself:  the 
mandibles  are  compressed,  arched,  obliquely 
channelled,  and  notuied  towards  the  tip.  The 
eggs  and  young  birds  are  sought  after  and 
taken  in  great  numbers  in  the  Orimsja  and 
Faroe  lalea. 
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The  name  oommonlj  giren 
to  a  religions  system  of  which  the  head  quar- 
ters are  now  in  the  United  States  of  America, 
although  many  congregations  of  its  sectaries 
exist  both  in  Britain  and  on  the  continent 
of  Europe.  The  '  Mormons '  are  also  termed 
Latter-day  Saints.  The  founder  of  the  sect 
was  one  Joseph  Smith,  an  American  of  Ver- 
mont, settled  in  the  state  of  New  York.  His 
religious  romance,  I%e  Book  of  Mormon,  an 
Jowwit  written,  by  the  Hand  of  Mormon^ 
upon  Hates  taken  from  the  Plates  of  Mormon, 
was  first  printed  at  Palmyra,  New  York,  in 
1830.  It  was  followed  by  his  Book  of  Doc- 
trines and  Covenants  of  the  Church  of  Jesus 
of  Latter-day  Saints,  in  1832.  The  Latter- 
day  Sainfs  MiUennial  Star,  a  periodical  still 
continuing,  and  the  Journal  of  Discourses,  by 
Brigham  Young  (the  present  chief  of  the  sect), 
and  others  appearing  in  semi-monthly  num- 
bers, are  regarded  as  the  authoritatire  exposi- 
tion of  the  creed  of  this  body.  The  Mormons, 
under  the  leadership  of  Joseph  Smith,  multi- 
plied and  prospered  in  the  United  States, 
though  not  without  persecutions,  until  1844, 
when  their  establishment  at  NauYoo,  in  Illinois, 
was  sacked  and  destroyed  by  a  popular  move- 
ment, and  Joseph  Smith  himself  murdered  by 
a  mob.  In  1846  the  Mormon  exodus  &om 
Illinois  began,  under  Brigham  Young,  who  in 
1845  had  assumed  the  'presidency  of  the 
twelve  apostles,'  and  became  the  leader  of 
the  church.  In  1848  they  established  them- 
selves in  *  Great  Salt  Lake  City,'  in  Utah  ter- 
ritoiy,  a  region  among  the  Boclcy  Mountains, 
in  the  central  portion  of  the  North  American 
continent.  Here  they  have  since  maintained 
themselves,  not  without  frequent  collisions 
with  the  authorities  of  the  United  States,  sent 
in  virtue  of  the  constitution  to  maintain  the 
Federal  Gbvemment  among  them.  The 'saints' 
in  Utah  are  commonly  estimated  at  from  40,000 
to  50,000  souls:  there  are  said  to  be  40,000 
niembers  in  the  'European  mission,'  and 
the  annual  emigration  to  Utah,  carried  on 
mainly  by  a  common  fund  (before  the  late 
war  in  the  States),  was  3,000  or  4,000;  but 
these  numbers  must  be  received  with  much 
distrust;  the  Mormon  authorities  themselves 
lAte  them  far  higher.  Mormonism  derives  its 
xeeruits  chiefly  from  England,  Wales,  and  the 
northern  parts  of  Europe. 

The  onginal  impulse  towards  Mormonism 
Uy  in  that  cn.ving  after  Uie  continuance  of  a 
visible  governing,  mirade-workine  authority  in 
the  church,  whidi  Boman  Cathmicism  recog- 
nises and  satisfies,  but  which  in  Protestant 
communities  finds  vent  in  the  constant  succes- 
non  and  temporary  pfqmlarity  of  sects  such 
a«  the  Irvingites,  Plymouth  Brethren,  and  so 
forth.  Bnt  it  may  will  be  thought  that  nothing 
except  an  extremely  low  state  of  education, 
and  almost  total  absence  of  religions  training, 
could  have  brought  tendencies  and  cravings 
■oeh  as  these  into  connection  with  the  coarse 
ahd  even  ludicrous  pretenaioiiB  of  such  a  per* 
SODage  as  Joseph  Smith.  Wm  Book  rf  Mormon 
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is  described  by  the  ^v.  H.  Oaswall,  author  of 
one  of  the  earliest  accounts  of  the  sect,  to  be 
nothing  but  a  plagiarism  from  an  unpublished 
romance,  in  biblio&l  style,  written  by  one  Solo- 
mon Spaulding,  a  minister  of  religion.  However 
this  may  be,  the  imaginary  '  plates  *  on  which 
the  revelation  was  inscribed  have  never  been 
revealed  to  any  eyes  but  those  of  the  prophet 
himself.  It  professes  to  record  the  history  of 
the  family  of  Lehi,  and  his  son  Nephi,  who  left 
Jerusalem  B.C.  600,  and  introduced  the  worship 
of  the  true  GK>d  into  America;  the  '  Nephites ' 
received  Christianity  through  the  direct  inter- 
position of  our  Saviour  Himself ;  and  were 
finally  destroyed  by  infidels,  a.d.  421,  when 
Moroni,  the  last  survivor,  finished  and  sealed 
up  the  *  records,'  which  in  the  fulness  of  time 
came  into  the  hands  of  Joseph  Smith.  But 
the  system  of  belief  now  preached  bv  them  is 
not  to  be  learnt  from  these  fanciful  records, 
but  from  subsequent  commentaries.  They  pro- 
fess belief  in  toe  Trinity  and  Atonement:  in 
the  ordinances  of  faith,  baptism  by  immersion, 
laying  on  of  hands,  and  the  holj  supper :  in  an 
apostolic  succession  of  the  ministry:  in  the 
continuance  of  '  ^iftt '  to  the  church ;  namely, 

Sropheey,  revelations,  visions,  healings,  tongues, 
;c  :  in  the  second  coming  of  the  Messiah :  in 
the  literal  gathering  of  Israel,  the  restoration  of 
the  ten  trioes,  and  in  the  personal  reign  of  Christ 
for  a  thousand  years.  [MriJ.mfyiuic.]  Hie 
principle  and  practice  of  polygamy,  now  com- 
monly regarded  as  the  most  diaracteristic  pfurt* 
of  their  institutions,  did  not  exist  among  them 
from  the  beginning,  but  were  authorised  by  'A 
Revelation  on  the  Patriarchal  Order  of  Matri- 
mony, and  Plurality  of  Wives,'  made  to  Josej^ 
Smitii  in  1843.  The  hierarchy  of  the  Mormons 
consists  of  several  orders :  1.  The  '  first  presi-  > 
denqv'  of  three  members,  over  whom,  however, 
the  first,  now  Brigham  Younff,has  supremacy: 
2.  The  '  patriarch'  a  kind  of  office  of  dignity 
rather  than  government :  3.  The  second  presi- 
dency of  twelve:  4.  The  seventy:  5.  The 
high  priests,  including  the  'bishops'  or 
superintendents,  and  uie  'high  council'  of 
twelve,  a  sort  of  spiritual  court  of  justice  be- 
tween believers.  For  accounts  of  the  early 
Mormon  history  may  be  particularly  consulted 
the  publications  of  Lieut.  Gunnison  and  CoL 
Kane,  United  States  officers :  for  hostile,  but 
more  or  less  trustworthy,  sketches  of  their 
faith  and  practice,  those  of  J.  C.  Bennett, 
an  apostate  from  their  persuasion;  the  Rev. 
H.  Ciuwall,  chap.  xiii.  of  America  and  the 
American  Church,  1851 ;  Conybeare  'On  Mor- 
monism' (Edinbu^h  Beview  for  1854);  the 
narratives  of  Mrs.  mazy  Ettie  and  other  female 
writers,  on  the  usages  of  Mormonite  polygamy ; 
Mont^t,  'Le  Mormbnisme'  {Revue  des  Dmut 
Mondes),  But  this  article  has  been  chiefly 
compiled  from  the  information  contained  in 
the  work,  entitled  the  City  of  the  Saints,  hj 
the  well-known  traveller  Ridiard  F.  Burton, 
a  work  written  in  an  unusual  spirit  of  fin* 
your  towards  this  great,  imposture  And  it#  pro- 
tessori. 
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Momijmw  (Ghr.  fio^pot,  a  name  giTen  by 
khe  G^reeks  to  a  shore*frequentiiig  flah  of  a 
TBziegated  colour,  probably  the  S^rut  Mcr- 
m^rtu  of  Linnseus).  The  name  was  applied 
by  LinnAOs  to  a  genus  of  abdominal  fishes 
placed  in  tlie  Malaoopterygian  order,  between 
the  Lucvoid  and  SUuroid  families  in  the  system 
of  CuTier.  The  Mormyri  di£fer  from  the  pikes 
in  little  else  saye  in  the  small  size  of  their 
mouth,  of  which  the  angles  are  formed  by  the 
maxillary  bones ;  and  in  a  corresponding  modi- 
fication of  the  alimentary  canal,  the  intestines 
being  longer,  and  complicated  by  two  cseca. 
The  Mormyri  are  confined  to  the  rivers  of 
Afcioa,  and  are  reckoned  the  best-fiayoured 
fishes  that  are  caught  in  the  Kile. 

Xoroooo  (Fr.  maroquin).  A  species  of 
goatskin  leather,  oriainally  imported  from  the 
Leyant  and  Barbary  states.  It  is  extensively 
used  in  the  binding  of  books.     [Lbathbb/] 

Mtoronobea.  The  Hog-gum  tree,  M,  coe- 
etnea,  is  a  lofty  South  Ajnerican  and  West 
Indian  tree,  belonging  to  the  C2u8iae€a,  and 
forms  a  straight  trunk  one  hundred  feet  hi^h, 
with  smooth  horizontal  branches,  and  thick 
entire  gloeinr  leaves.  A  juice  exudes  from  in- 
cisions of  the  trunk.  This  juice  hardens  into 
a  yellowish  resin,  and  has  been  employed  me- 
dicinally as  a  substitute  for  copaiba.  In  Brazil 
and  Guiana  the  natives  use  it  for  torches,  and 
to  pitch  their  boats. 

ICorozite  (Ghr.  fx6po^s,  the  name  of  an 
ISgyptian  stone).  An  opaque  greenish-blue 
variety  of  Apatite  from  Arendal  in  Norway, 
and  Pargas  in  Finland. 

Xorosjlio  AoliL  An  acid  discovered  by 
Klaproth  in  the  bark  of  the  Moru$  alba,  or 
white  mnlbeny-tree. 

BKorpli0iui  (Or.).  In  Ancient  Mythology, 
the  god  of  dreams ;  the  son  of  Twot  or 
Somnns,  so  called  as  shaping  or  fashioning 
the  dreams  of  the  sleeper. 

Korplda  (Lat  Morpheus).  The  chief  nar- 
cotic principle  of  opium.  It  may  be  separated 
from  opium  in  the  form  of  white  prismatic 
crystals  almost  insoluble  in  water,  but  soluble 
in  boiling  alcohol ;  it  combines  with  the  acids 
and  forms  salts,  all  of  which  are  sedatives,  and 
of  great  therapeutic  value  as  medicines.  Of 
these  the  bydrochlorate  of  morphia  is  perhaps 
the  best.  The  acetate  of  morphia  is  also  8 
valuable  preparation.  One  of  the  most  charac- 
teristic chemical  properties  of  morphia  and  its 
salts  is  that  they  decompose  iodic  acid,  and 
consequently  immediately  discolour  its  aqueous 
solution.  The  ultimate  elements  of  morphia 
are  carbon,  hydrogen,  oxygen,  and  nitro- 
gen, and  may  be  represented  by  the  formula 
C„H„0^.    [Ophtm.] 

lldrpluiiis  (Or.  ft/6p^ifos,  dtuky,  a  name 
applied  by  Aristotle  to  the  osprey).  This  term 
is  restricted  by  Cuvier  to  a  genus  of  AedpUrea 
called  eagle-biawks,  having  wings  shorter  thwn 
the  tail,  but  with  long  and  slider  tarsi  and 
eomparativefy  feeble  toes.  Some  speeiea  have 
the  tani  nakoi  and  seutellated,  as  the  AfofyibiKt 
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Moipliolonr  (Or.  itop^,form,  and  X^t), 
In  Botany,  that  department  or  division  of  tha 
science  which  treats  of  the  metamorphosis  of^ 
organs.    It  appears,  from  the  comparison  of 
one  kind  of  organ  with  another,  that  notwith- 
standing the  differences  between  them,  there 
are  so  many  close  analogies,  and  so  much 
identity  of  structure,  as  to  render  it  probable 
that  they  are  all  formed  upon  one  conunon 
plan,  modified  according  to  the  purposes  for 
whidi  they  are  severally  destinea.    The  leaf, 
which  is  the  most  universal  of  the  external 
organs,  is  taken  as  the  best  representation  of 
this  type ;  and  with  the  more  reason,  because 
all  the  other  parts  are  found  to  have  a  tendency 
to  assume  the  organisation  of  a  leaf,  when  any 
disturbing  cause  mterferes  with  their  develope- 
ment    According  to  morphologiod  vmters,  uxe 
scale  of  a  leaf  buii  is  a  rudimentary  leaf;  the 
petal  is  a  leaf  reduced  in  size,  and  thinned  or 
coloured,  or  both ;  the  stamen  is  a  leaf,  whose 
petiole  is  represented  by  the  filament,  while 
the  two  lobes  of  the  anther  are  the  two  sides  of 
its  lamina ;  and  the  pollen  is  the  disintegrated 
mesophyll,  and  so  on.    These  conclusions  were 
for  a  lonff  time  ridiculed  by  many  writers ;  but 
they  ^ramially  gained  ground  with  philosophical 
botanists,  and  are  now  the  foundation  oi  com- 
parative anatomy  in  plants.    At  the  present 
day  the  question  is  indeed  no  longer  speculative,, 
but  is  decided  by  the  evidence  of  our  eyes  ^ 
for  all  those  transformations  the  necessity  of 
which  morphologists  assumed  by  mere  force  or 
reasoning  have  now  been  witnessed  by  Sohleiden 
and  many  others,  who  have  traced  the  develoj>e- 
mentof  the  organs  of  plants  from  their  earbeat 
condition,  through  all  their  modifications,  up 
to  the  period  of  complete  developement,  and 
have  found  that  they  are  all  deviations  from  a 
common  type  subsequent  to  the  first  stsge  or 
their  growth. 

In  Zoology,  morphology  is  the  history  ot 
the  modifications  o£  form  which  the  ssmi^ 
organ  undergoes  in  the  same  or  in  different 
organisms.  The  science  has  been  advanced 
during  the  last  twenty  years  by  the  labour* 
of  the  so-called  transcendental  anaUmists, 
and  has  been  most  successftd  when  applied 
to  the  modifications  of  the  vertebrate  uele- 
ton.  The  principles  on  which  the  scieoca 
is  founded  are  detailed  in  the  articles 
Abchbttpb;  Hoicolooub;  Skxlstom;  and 
Ybbtsbba. 

Morrtoe  Banoe  or  IKorrls  Banee  (a 
corruption  of  Moresoo  or  Moorish  dances).  A 
peculiar  kind  of  dance  practised  in  the  middle 
ages.  It  is  supposed  to  have  been  first  intro- 
duced into  £ng£wd  from  Spain  by  Bdsnxd.  HI., 
when  Jolm  of  Ghiunt  returned  from  that 
country ;  but  few  traces  of  it  are  found  earlier 
than  the  times  of  Heniy  VIII. ;  and  it  is  mors 
probable  that  it  was  borrowed  either  fSrom  th» 
French  or  the  Flemings.  In  the  morris  danoa 
bells  were  fixed  to  the  feM  of  the  perfozmar, 
and  the  great  art  consisted  in  ao  moyinfl  tha. 
feet  as  to  pzoduoe  0omething  like  concord  noai 
the  yaiioos  beUii. 
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(Lat  from  the  root  mar,  to  pound 
or  ffrind  [Lanouaob]).  In  Latin  Mythology, 
the  goddess  of  death. 

Moitalltyt  Bills  of.  Bills  of  mortality 
are  extracts  from,  parish  registers,  showing  the 
numbers  who  have  died  in  some  fixed  period 
of  time,  as  a  year,  a  month,  or  a  week; 
and  hence  they  are  called  yearly^  monthly f  or 
weekly  biUe,  in  general,  they  also  contain  the 
numbers  of  baptisms,  and  sometimes  the  num- 
bers of  marriages.  To  be  correct,  these  bills 
should  state  the  condition  of  all  that  die  at 
eTery  age,  whether  boys,  married  men,  widow- 
ers, or  bachelors ;  the  corresponding  distinctions 
being  likewise  given  for  females.  Such  lists 
of  persons  of  both  sexes  dying  of  eveiy  disease 
in  every  month  and  at  every  age  would,  when 
compared  with  records  of  seasons  and  local 
circumstances,  tend  greatly  to  the  increase  of 
medical  knowledge,  and  sjford  the  necessary 
data  for  determining  the  duration  of  life  be- 
tween males  and  feiuiles. 

The  keeping  of  parish  registers  was  begun 
in  England  in  the  year  1538,  in  consequence  of 
an  ii\)unction  issued  by  Lord  Cromwell,  the 
king^s  vicegerent  in  ecclesiastical  afbirs,  after 
the  abolition  of  the  papal  authority  in  the 
kingdom.  In  Germany  thev  appear  to  have 
been  introduced  at  a  somewhat  earlier  period, 
for  Sussmilch  has  given  extracts  from  the 
AuAsburg  bills  which  ffo  back  to  the  year  1601 ; 
and  they  were  establi^ed  in  most  countries  of 
Europe  about  the  beginning  of  the  seventeenth 
century. 

The  London  bills,  containing  the  records 
of  baptisms  and  deaths,  were  begun  in  the 
year  1592,  but  were  not  kept  regularly  till 
after  the  plague  which  prevailed  in  1603 ;  since 
which  time  they  have  been  continued  weeklv, 
and  an  annual  bill  has  been  also  regularly 

Eublished.  Their  value,  however,  was  very 
ttle  imderstood ;  nor  do  they  seem  to  have 
attracted  much  notice  until  1662,  when  (haimt 
pubUshed  his  Natural  and  Political  Observo' 
Hon  on  the  BiUs  of  "Mortality,  a  work  of  great 
merits  considering  the  time  at  which  it  was 
written.  The  a^es  at  which  the  deaths  took 
^^  were  not  mserted  in  the  bills  till  1728. 
l^ffoughout  the  country  the  registers  were 
kept,  generally  speaking,  with  very  little  care ; 
but  we  Act  for  the  registration  of  births, 
marriages,  and  deaths,  which  came  into  opera- 
tion in  1836,  has  introduced  an  incomparably 
better  system;  and,  as  the  sex,  ages,  and 
causes  of  death  are  now  recorded,  t£o  public 
is  in  possession  of  far  more  authentic  in- 
formation than  before  existed  on  some  of 
the  most  interesting  questions  of  social  statis- 
tics. (See  article  '  Mortality,'  in  the  Encydo- 
padia  Britannicaf  8th  edition ;  Preface  to  the 
Population  Betwme  for  1831 ;  Anpual  BeporU 
ofths  B^^istrar' General  of  Births,  Deaths,  and 
Marrioffee  in  England,  1889  ei  seq. ;  Price  On 
Bevermonary  Payments,) 

Xoitmlttjff  Saw  ofl  By  this  term  is 
Ufiiallj  imderstood  a  mathematical  relation 
fobsiiting  among  the   numbem   of  persons 
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living  at  the  different  ages  of  life ;  such  that, 
the  number  of  persons  living  at  any  assigned 
age  being  given,  the  number  of  them  who 
remain  alive  at  every  subsequent  age,  and 
consequently  the  mortality  which  takes  place 
in  the  interval,  will  be  expressible  by  that 
relation.  It  must  be  obvious  that  in  speaking 
of  a  law  of  this  kind,  we  can  only  have  regaia 
to  the  averages  of  laige  numbers.  In  respect 
of  a  single  individual,  or  a  small  numb^  of 
persons,  the  uncertainty  of  the  duration  of  life 
IS  proverbial ;  but  the  case  is  entirely  changed 
when  multitudes  are  concerned ;  and  thero  aro 
few  classes  of  contingent  events  of  which  the 
results  can  be  predicted  with  so  little  risk  of 
departuro  from  tne  truth  as  the  average  age  to 
which  the  lives  of  a  considerable  number  of 
persons  will  be  prolonged. 

The  circumstances  which  affect  the  mean 
duration  of  human  life  depend  upon  a  great  num- 
ber of  different  causes ;  as  climate,  Uie  facility 
of  obtaining  subsistence,  the  state  of  civilisation, 
the  manner  of  living,  progress  of  medical  science, 
&c.,  all  of  which  vainr  in  different  countries  and 
at  different  times.  Tne  law  of  mortality,  there- 
fore, must  vary  with  these  circumstances ;  and 
consequently,  if  expressible  by  any  mathe- 
matical function,  it  must  be  one  affected  by 
numerical  coefficients  depending  on  the  par- 
ticular circumstances,  ana  of  w£^ch  the  values 
can  only  be  determined  by  observation.  The 
simplest  expression  which  has  been  proposed 
for  representing  the  course  of  mortality  is  that 
which  is  derived  from  the  celebrated  hypothesis 
of  De  Moivre;  namely,  that  if  a  number  of 
individuals  be  taken  in  any  given  year  of  age, 
the  number  of  deaths  which  take  place  among 
them  will  be  the  same  every  year  until  the 
whole  are  extinct.  In  this  hypothesis  only  one 
numerical  quantity  requires  to  be  determined, 
viz.  the  average  extreme  age.  De  Moivre 
adopted  86 ;  and  his  hypothesis  may  therefore 
be  simply  enimciated  as  follows :  Out  of  86 
infants  born,  85  will  be  alive  at  the  end  of  the 
first  year,  84  at  the  end  of  the  second,  and  so  on 
to  the  extremity  of  life,  the  decrement  being  one 
in  each  year.  For  a  considerable  number  of 
years,  about  the  middle  ages  of  life,  this  hypo- 
thesis of  equal  decrements  represents  the  ob- 
served facts  vdth  tolerable  accuracy ;  and,  as  it 
affords  considerable  facilities  in  various  cal- 
culations, it  was  formerly  much  used  in  the 
computation  of  life  contingencies.  The  differ- 
ence between  the  given  age  and  86  is  called  by 
De  Moivre  the  complement  of  Itfe ;  thus  the 
complement  of  a  life  of  50  is  86  years. 

If  we  suppose  a  straight  line  to  be  divided 
into  a  number  of  equal  parts,  ropresenting  the 
ages  of  human  life,  and  perpendiculars  to  be 
drawn  through  the  points  of  division  pro- 
portional to  the  numoer  of  survivors  at  each 
age  out  of  a  given  number  taken  at  a  provious 
affe;  a  curve  Une  drawn  through  the  extremities 
of  all  those  perpendicul^  will  represent  the 
law  of  mortality  as  indicated  by  the  observa- 
tions, and  the  equation  of  the  curve  will  be  the 
xelation  between  the  age  and  the  mortality. 
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Now  it  ifl  possible  to  draw  an  algebraic  cnrve 
through  any  number  of  points ;  but,  in  the 
present  case,  this  methoa  of  proceeding  is 
attended  with  no  advantage ;  for  if  the  number 
of  points  be  great,  as  it  necessarily  must,  the 
equation  is  of  a  high  order,  and  its  numerical 
computation  impracticable.  Lambert,  of  Berlin, 
who  appears  to  have  been  the  first  who  ex- 
hibited the  law  of  mortality  by  a  curve  line, 
constructed  a  somewhat  complicated  empi- 
rical formula,  which  representea  the  mortality 
observed  in  London  during  some  part  of  the 
last  century  with  considerable  accuracy,  and 
which  may  be  adapted  to  any  other  set  of 
observations  by  giving  suitable  values  to  its 
numerical  coefficients.  But  the  most  ingenious 
attempt  which  has  been  made  to  deduce  a 
formula  from  i  priori  considerations  is  contained 
in  a  paper  by  the  late  Mr.  Benjamin  Gompeite, 
pubbshed  in  the  Philosophical  Transactions  for 
1 825.  Mr.  Gk)mpertz  assumed  as  a  principle  that 
there  is  a  power  in  human  life  to  resist  the  effects 
of  disease,  or  oppose  destruction,  which  loses 
equal  proportions  of  its  intensity  in  successive 
equal  small  intervals  of  time ;  and  from  this  he 
derived  an  expression  which  gives  the  number 
of  survivors  (y)  of  any  number  of  individuals, 
taken  at  any  given  age,  at  the  end  of  any 
number  of  years  (f )  counted  from  that  age,  in 
terms  of  three  Constants,  which  may  be  deter- 
mined from  observations.  The  formula  may 
be  given  under  this  form : — 

log  y«  log  I  ±  No.  whose  log  is 
(loglog|>  +  xlog}), 

/,  p,  and  q  being  the  constants  to  be  determined. 
On  assuming  three  ages,  and  taking  the  cor- 
responding ^ues  of  X  and  y  from  the  Carlisle 
table,  and  determining  the  constants  by  means 
of  the  three  equations  so  formed,  the  formula 
is  found  to  agree  with  the  table  through  all 
the  ages,  within  limita  which  may  be  fairly 
supposed  not  to  exceed  the  errors  of  the  ob- 
servations. A  supplement  to  Mr.  Gbmpertz* 
paper  of  1826  will  be  found  in  the  Pkil. 
Trans,  for  1862. 

On  account  of  the  multitude  of  causes  which 
influence  the  rate  of  mortality  among  the 
inhabitants  of  a  country,  it  is  plain  that  any 
formula  deduced  from  i  priori  considerations 
can  only  be  trusted  so  far  as  it  is  found  to 
agree  with  experience ;  and  therefore,  fbr  all 
practical  purposes,  recourse  is  had  to  a  table 
showing  for  each  year  of  age  the  number  of 
deaths  which  are  observed  to  take  place  out  of 
a  large  number  of  persons  who  enter  upon  that 
age.  The  ratio  of  those  two  numbers  is  the 
measure  of  the  probability  that  an  individual 
entering  upon  that  age  will  not  survive  the 
year,  and  may  be  assumed  as  the  law  of 
mortality  in  respect  of  that  age.  The  table 
may  be  exhibited  under  different  forms:  the 
most  usual  is  a  table  of  decrements,  which  is 
constructed  by  supposing  a  large  number  of 
persons,  as  10,000,  for  example,  to  start  toge- 
ther in  the  same  year  of  affe  (the  year  of 
bizth  is  usually  assumed),  and  to  write  down 
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in  the  same  column  the  number  of  those  vho 
remain  alive  at  the  end  of  each  successive  yettr. 
From  this  the  number  who  die  in  each  year,  and 
the  chances  of  surviving  a  year,  or  any  number 
of  years,  are  easUy  found.  For  some  purposes 
the  table  of  the  probabilities  of  living  over  a 
year  at  each  age,  or  of  dying  in  the  course  of 
the  year,  is  more  convement ;  but  either  form 
can  be  readily  reduced  to  the  other. 

The  first  outline  of  a  life  table  was  traced 
by  Graunt  in  his  Observations  on  the  BHU 
of  Mortality  1662-1678;  but  the  oldest  com- 
plete table  which  we  possess  is  published  in 
the  Philosophical  Transactions  for  1693,  and 
was  constructed  by  HaUey  from  the  mortuary 
registers  of  Breslau,  in  Silesia.  This  town  was 
selected,  because  the  number  of  births  having 
been  nearly  equal  to  the  number  of  deaths  for 
some  years,  it  might  be  assumed  that  the  popu- 
lation had  remained  in  a  nearly  stationary  state 
during  that  time — an  assumption  which  affords 
the  means  of  determining  the  ratio  of  the  number 
who  die  at  each  age  to  ^e  number  who  entered 
upon*  that  age ;  for  it  is  evident  that  in  a  place 
.so  circumstanced,  and  supposing  also  there  is 
no  migration,  the  number  who  survive  or  com- 
plete any  year  of  age  within  a  ffiven  period 
IS  equal  to  ^e  sum  of  the  deams  at  all  the 
greater  ages  during  the  same  period.  For 
the  sake  of  facilitating  calculations  from  the 
table,  he  reduced  the  numbers  proportionally 
to  1,000,  by  which  number  he  represented  the 
infants  of  one  year  of  age. 

This  method  of  determining  the  mortality 
from  the  mortuary  registers,  or  bills  of  mor^ 
tality,  has  been  frequentlv  adopted,  particu- 
larly by  Dr.  Smarts  in  the  formation  of  a  table 
showing  the  mortality  in  the  dty  of  London 
about  &o  middle  of  the  last  century ;  by  St. . 
Maur,  in  respect  of  Paris ;  and  by  Dr.  Fries 
for  the  celebrated  Northampton  table,  pre- 
sently to  be  described.  But  it  is  evident  that 
as  the  population  of  a  large  town  or  district  of 
country  can  never  be  absolutely  stationary, 
and  as  migration  must  be  constantly  taking- 
place  to  a  greater  or  less  extent^  the  method  ift 
not  absolutely  correct;  and,  in  fact»  the  re- 
sults to  which  it  leads  most  be  attended  with 
great  uncertainty.  Li  order  to  obtain  aeonMte 
results,  it  is  necessary  to  know  the  ntttiili«tfi 
who  actually  enter  upon  eaeh  year  of  age,  as 
well  as  the  numben  who  die  in  that  age, 
during  the  period  included  in  the  observation; 
and  hence,  in  addition  to  the  mortuary  register, 
an  enumeration  in  each  year,  or  at  short  in- 
tervals, of  the  community  in  the  several  ages 
of  life,  is  requisite  for  the  accurate  solution  of 
the  problem.  But,  although  great  attention 
has  been  given  of  late  years  to  Uie  statistics  of 
life,  in  various  countries  of  Europe,  it  is  only 
in  a  very  few  instances  that  sufficiently  accu- 
rate data  for  the  construction  of  a  mortality 
table  have  been  obtained  from  obtervatioiiM 
embracing  indiscriminately  all  the  difflvent 
classes  of  the  inhabitants.  Of  these  few,  the 
principal  (if  not  the  only)  instances  are  the 
observations  made  in  Sweden  and  Norway; 
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tboM  of  Dr.  Heytham,  at  Carlisle;  and  more 
noenUj  by  Dr.  Cldand,  at  Glasgow.  With 
these  may  be  noticed  Hodgson's  Obtervatiotu 
on  the  AuraHon  of  Ltfe  amongst  the  Clergy 
qf  England  and  Walee,  extending  over  a  Period 
qf  100  Year9t  each  ltfe  being  separately  traced 
(1864). 

In  consequence  of  the  migration  which  is 
constantly  going  on  among  the  inhabitants,  it 
ia  yeny  dimcolt  to  obtain  with  certainty  the 
data  necessary  for  determining  the  mortality 
of  any  town  or  district ;  but  there  are  yarious 
associations  of  indiyiduals  with  respect  to 
which  precise  data  exist.  Snch,  for  example, 
are  the  religions  houses  in  Catholic  countnes ; 
ih»  tontines  which  were  established  in  different 
covmtries  of  Europe  during  the  last  century ; 
the  annuitants  of  tne  British  goyemment ;  and 
especially  the  life  assurance  companies,  now 
become  so  numerous.  In  all  such  associations, 
the  numbers  who  enter  upon  and  die  in  each 
year  of  age  can  be  ascertained  with  precision 
firom  the  records  of  the  association,  which, 
therefore,  afford  the  data  requisite  for  deter- 
mining the  rate  of  mortality  at  the  different 
sges,  without  hypothesis  of  any  kind.  Tables 
were  thus  constructed  by  Kersseboom,  from 
Dutch  registers  of  annuitants;  by  De  Parcieux, 
from  the  lists  of  the  nominees  in  the  French 
tontines,  chiefly  of  1689  and  1696,  and  from 
the  mortuary  registers  of  the  Benedictines,  and 
•of  the  nuns  m  seyeral  conyents  in  Paris ;  and 
by  Mr.  Finlaison,  from  six  different  classes  of 
jumuitants  in  English  and  Irish  tontines.  Of 
the  assurance  offices,  the  Equitable  Society  and 
the  Amicable  Society  haye  published  their  ex- 
perience separately;  and  in  1843  a  series  of 
tables  was  published  under  the  superintendence 
•of  a  committee  of  actuaries,  exhibiting  the  law 
of  mortality  deduced  from  the  combined  expe- 
rience of  seyenteen  offices,  including  the  two 
■aboye  named. 

We  shall  now  giye  a  eomparatiye  yiew  of 
the  mean  duration  of  life  at  the  different  ages, 
computed  from  some  of  the  best  known  tables, 
premising  a  short  account  of  each  table. 

1.  Northampton  Table. — This  table,  which 
in  this  country  is  perhaps  better  known  than 
any  other,  on  account  of  its  haying  been  adopted 
by  the  greater  number  of  the  assurance  offices 
as  the  basis  of  their  tables  of  premiums,  was 
constructed  by  Dr.  Price,  from  the  bills  of 
mortality  from  1735  to  1780  of  the  parish  of 
All  Saints,  in  the  dty  of  Northampton.  It 
cannot  be  considered  as  possessing  much  au- 
thority, either  on  account  of  the  accura(rjr  of 
the  data,  or  the  number  of  Uyes  of  which  it 
embraces  the  histoiy ;  and  the  hypotheses  made 
use  of  in  its  formation — ^namely,  that  the  num- 
ber of  inhabitants  and  the  number  of  annual 
deaths  remained  the  same  during  the  forty-six 
years  included  in  the  observations,  and  also 
that  the  migrations  all  took  place  at  the  age  of 
twenty  years,  so  far  tend  to  reduce  its  ^ue 
that  at  the  present  time  only  some  twelve  or 
thirteen  offices  retain  it  as  the  basis  of  their 
tables.    It  differs  from  the  modem  tables  in 
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giving  a  much  lower  expectation  of  life  at 
the  younger  and  middle  ages ;  a  circumstance 
which  may  be  in  part  owing  to  the  improved 
condition  of  the  labouring  classes  of  the  people, 
but  probably  in  a  mudi  greater  degree  to 
the  inaccuracy  of  the  obserrartions.  (^ce  On 
Bevertionary  Payments,  4th  ed.  1788.) 

2.  Carlisle  Table,  —  This  was  constructed 
by  Mr.  Milne,  from  registers  kept  by  Dr.  Hey- 
shium  of  the  births  and  deaths  which  took  place 
in  the  parishes  of  St.  Mary  and  9L,  Cuthoert, 
Carlisle,  in  the  nine  years  nom  1779  to  1787, 
the  number  of  inhabitants  haying  been  deter- 
mined by  two  enumerations  which  were  made 
during  that  interval.  On  account  of  the  aceununr 
of  the  data,  and  the  skilftd  manner  in  wluch 
they  were  made  use  of,  this  table  is  of  consi- 
derable authority,  though  it  probably  gives  a 
somewhat  too  favourable  view  of  the  duration 
of  life  as  experienced  amonp^  the  inhabitants 
of  England  generally.  (Milne's  T^reatise  on 
AnnuitieSt  j'c.  1816.) 

3.  Government  Tables, — These  tables,  as  al- 
ready mentioned,  were  computed  by  Mr.  Fin- 
laison, from  observations  of  the  mortality 
among  the  nominees  of  life  annuities  granted 
b^  the  British  government.    Mr.  Finlanon  has 

Sven  twenty-one  tables  of  the  probabilities  of 
fe ;  but  the  recorded  facts  are  contained  in 
only  six  of  them,  the  others  being  formed  by 
combinations  of  these  six.  (Finlaison's  Report 
to  the  Lords  of  the  Treasury,  published  by  order 
of  the  House  of  Commons,  1829.) 

4.  Equitable  Societ^s  Table,— ThiB  table, 
which  was  originally  framed  by  Mr.  Ghiffith 
Davies  from  decrements  of  life  amongst  its 
members,  and  more  fully  drawn  out  by  Mr. 
Arthur  Morgan  from  more  complete  data, 
exhibits  the  mortality  which  took  place  in  the 
society  from  its  establishment  in  1760  to  the 
end  of  the  year  1829.  By  reason  of  the  great 
number  of  lives  contained  in  it,  and  the 
certainty  of  the  data,  this  is  a  document 
of  great  importance.  It  will  be  seen  from 
the  subjoined  table,  that^  for  sges  under  fifty, 
it  gives  a  rather  more  favourable  expec- 
tation of  life  than  the  government  table  for 
males,  and  agrees  nearly  with  the  Carlisle 
table ;  but  for  ages  above  fifty  it  giyes  a  less 
favourable  expectation  than  either  of  those 
tables.  The  observations  commence  at  the 
age  of  ten. 

6.  The  English  Life  7h6^.— This  table  is 
described  and  published  in  the  Fifth  and  8ixth 
Annual  Reports  of  the  Registrar*  General  (1843 
and  1845).  It  is  constructed  from  the  returns 
to  parliament  of  the  ages  of  the  population  of 
England  in  1841  and  of  the  deaths  registered 
at  different  ages  in  that  year,  and  is  probably 
a  dose  approximation  to  the  mean  duration  of 
life  in  this  countnr.  Dr.  Farr,  of  the  Rqgistrar- 
G^neral's  Office,  has  since  published  (1864)  a 
New  English  Life  Table  from  the  returns  of  two 
censuses  and  6,470,720  deaths  registered  in 
seventeen  years. 

For  the  sake  of  ayoiding  decimal  points,  the 
numbers  in  the  subjoined  table  show  the  meas 
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dantioDof  life  foe  teDi>diTidiul8,orUia  num- 1  ■truted  from  the  mwtalitr.  in  8ir«deq,  at 
.lier  of  jeaiB  enjojed  b;  ten  indiTidail*  collec-  Uontjiclliar  ia  France,  ood  m  tfie  citiea  of 
lirelj.  In  respect  of  a  single  iodiridusl.  the  AnutenJBin  and  Bnusela.  It  is  itill,  however, 
-      n  dunttion  of  Ufa  U  the  leath  part  of  Ihr   open  to  douhC  vhethar  the  anpecioriW  ihawn 
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the  aboTs  inatanccH  holds  generaUy  tine. 

Id    the    vhole  population  of  Belgium,    the 

rreatai  pait  consisting  of  peaMmtiy  and  La- 
,  bcmma,  it  is  found  tliat  the  lives  of  femalw 
,  are  ahoKei  bban  those  of  males ;  while  in 
I  the  towns  the  sdvanCstte  ia  on  ijie  side  of 
i  the  females.  The  combined  e^eiience  of  t^ 
I  aeTenCesn  life  asianLDCe  offices  above  referred 

to  shows  DO  anpariorily  in  the  duntioa  .<ft 

female  life. 

I  The  following  table,  showine  the  propoitiwi 
'  of  deaths  to  the  popolatjan  m  the  pnadpU 
I  states  of  Europe,  s«coidiug  to  the  lale«t  ohsei^ 
I  vatioD*,  is  (otrscted  from  s  paper  in  the  Strut 

Bncytlopidiqat  for  Julj  and  Ang;ast,   1833. 

We  cannot  vouch  for  its  accoracj,  bnt  it  is  pro- 

bablf  not  far  from  the  truth. 


There  ace  many  questions  of  great  interest  re 
spocCing  the  law  of  martality  which  canuot  yet 
De  satisfactorily  answered,  from  the  want  of 
sufficient  duts.  Thti  CutIIbIc  tablo  gives  only 
so  indicBtlan  of  local  mortality  ;  bnt  it  may  he 
■sked,  whether  the  mortality  is  the  same  in 
different  ports  even  of  the  same  countiy.  or  the 
same  in  cities  as  in  roral  districts  ?  Now,  the 
gOYeromentonnuitanta  resided  io  all  different 
parte  of  the  kiut^om ;  and  the  same  may  bo 
said  of  the  members  of  the  Equitable  Society, 
though,  perhaps,  a  mnjority  of  the  latter  were 
resident  in  London.  But  the  thri:e  tables — 
namely,  the  Carlisle  table,  the  table  computed 
from  the  government  male  annnitanfs,  and  the 
£quitabk  Society 'k  table — present  a  remarkable 
agreement :  and,  so  far  as  their  evidenO'  gocf, 
we  cannot  dniw  any  positive  conclusion,  either 
in  favour  of  a  psrticolar  district  or  a  eelect 
class  of  individuals. 

It  seems  to  be  established  beyond  doubt  that 
tiie  nte  of  mortality,  at  least  in  England,  haa 
Dade^ono  a  tciv  sensible  diminution  within  a 
century,  especially  in  respect  of  children  and 
aged  people.  ThisL  may  be  ascribed  in  some 
degres  tu  the  discovery  of  Tuccination  ;  bnt  I 
more  especially  to  (he  general  diflbsion  of 
comfint,  and  the  improved  mode  of  living,  I 
among  the  labonring  classes  of  the  commonily. ' 

Another  qui'stinn  of  great  importance  i", 
whether  the  law  of  mortality  is  the  same  for 
both  seii^B  ?  In  the  above  table  it  wilt  be  seen 
that  there  is  a  remarkable  disparity  between 
the  male  and  female  annuitanU  in  favour  of 
Ae  latter.  This  indication  of  the  greater  lon- 
Kcvitj  of  females  is  confirmed  by  the  observa- 
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the  French  convents  :  of  Ecrsseboom,  on 
Dutch  annnilants;  of  Dr.  Price,  on  the  i 
fafli^  at  Chester ;   and  also  by  die  tables  > 


For  on  acenrate  descriptJOD  of  the  Ttrioui 
mortality  tables  up  to  the  data  of  its  publica- 
tion, the  reader  is  referred  to  the  excellent 
article  on  the  subject,  by  Hr.  Milne,  in  -  the 
Encydofodia  Sritanaica,  Bth  edition. 

Xortar.    [Cunbhts.] 

AtOBTlB.  In  Artillery,  a  short  [dece  of 
ordnance,  used  to  throw  sheila  at  very  high 
angles  (verUcal  fire),  generally  4S°,  the  charge 
varying  with  the  range  required.  Uortars  are 
distinguished  by  the  diameters  of  their  bores. 
Tbej  ore  not  mounted  on  carriages,  bnt  on 
simple  btdi  of  wood  or  iron. 

BCornr  Ve«a«l,  A  small  vessel  of  con- 
siderable bean,  for  carryine  a  heavy  mortar 
amidships,  which  ia  slung  in  a,  massive  bad. 
The  mortar  vessels  were  fonnerly  known  as 
bonib  ielcka. 

WDrVase  (Fr,  from  mcd,  dtad,  and  mm, 
pUdge).  In  Iaw,  a  mortgage  deed  is  in  efiSct 
an  abwlnte  conveyance  from  the  borrower  to 
the  lender,  wiUi  a  condition  that,  if  a  sum  of 
money  is  paid  hy  a  stipniated  day  the  property 
shall  be  recouveyed.  Thus  the  grante*  ha*  a 
ccndibonal  estate,  during  the  continuance  of 
wluch  the  mortgagor,  though  in  possession,  ia 


MORTIER 

in  eontemplation  of  law  only  ten&nt  at  will  to 
the  mortgagee ;  and  on  failnre  of  payment, 
the  estate  of  the  mortgagee  would  become 
abaolute  at  law.  Bat  m  equity  the  mort- 
0igee*s  estate  is  subject  to, an  egntity  of  re- 
emptionf  or  right  to  redeem  on  the  part  of 
the  mortgagor;  and  a  mortgage  is  uius  re- 
deemable so  long  as  the  relation  of  debtor 
or  creditor  appears  to  subsist  between  the 
parties,  and  for  twenty  years  after  the 
ust  acknowledgement  of  that  relation  by 
the  mortgagee,  unless  upon  his  application 
the  right  be  previously  roredosed  by  a  de- 
eree  of  the  court.  Mortgages  now  commonly 
eontain  a  power  authorising  the  mortgagee 
to  sell  the  property  and  so  repay  himselfl  Such 
a  power  is  sometimes  implied  by  law. 

Mortter  (Fr.).  The  name  given  to  a  cap 
of  state,  of  great  antiquity,  worn  b^  the  first 
kings  of  France,  and  the  form  of  which  is  still 
preserved  in  the  cap  worn  by  the  president 
de  la  cour  of  Paris. 

BKortilleattoB  (Lat.  mortificus,  causing 
death).  Local  death;  gangrene.  When  any 
portion  of  the  body  loses  its  vitality,  a  process 
of  separation  takes  place  between  it  and  the 
living  parts  that  surround  it;  and  when  this 
hapoens  in  certain  parts  or  organs  it  is  neces- 
■aruy  fatal.  The  symptoms  attending  mor- 
tification of  the  viscera  are  generally  loss  of 
pain,  diminution  of  fever,  small  sinking  pulse, 
niccup,  delirium,  cold  sweat,  and  fainting,  which 
preceaes  death. 

MoRTincATiON.  In  Scottish  Law,  a  term 
nearly  synonymous  with  mortmain  in  English. 
By  an  Act  of  1587,  land  vested  in  the  church  was 
declared  to  be  given  for  superstitious  purposes, 
and  to  belong  to  the  crown ;  and  thus  the 
spoliation  of  the  richly  endowed  church  of 
that  country  prior  to  the  Reformation  was 
finally  legahsed. 

BKortiaa  (Fr.  mortaise,  from  Lat.  mordere, 
So  bite),  Li  Architecture,  a  mortise  is  the 
junction  of  two  pieces  of  wood,  or  other 
material,  the  cavity  being  cut  in  one  piece  to 
receive  the  projection  left  in  the  other,  which 
is  called  the  tenon  or  tenant. 

BKortnuUii  (Old  Fr.).  In  Law,  an  aliena- 
tion of  lands,  tenements,  or  hereditaments, 
to  any  corporation,  sole  or  aggregate,  guild, 
or  fraternity.  The  foundation  of  the  statute 
of  mortmain  is  Magna  Charta,  by  which 
it  was  rendered  unlawful  for  anyone  to  give 
his  lands  to  a  religious  house,  &c  in  order 
to  take  them  back  again  to  hold  of  the  same 
house;  which  was  extended,  by  interpreta- 
tion, so  as  to  annul  gifts  of  lands  whidi  re- 
ligious houses  did  not  give  back  to  the  donor 
to  his  own  use,  but  kept  in  their  own  hands 
after  taking.  A  ereat  number  of  statutes  were 
afterwards  passed  in  order  to  restrict  aliena- 
tioxLS  to  religious  persons  and  houses,  and 
Tarious  devices  formed  for  the  purpose  of 
eluding  them;  of  which  the  system  of  uses, 
which  lias  become  in  some  sort  the  foundation 
of  our  law  of  real  property,  was  one.  [Rkal 
VauPBMTj;  TausT.J    But  during  the  whole  of 
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this  time  the  king  had  the  power  of  dispenmog 
with  the  statutes  of  mortmain  by  granting 
licenses  of  alienation;  and  this  power  was 
confirmed  to  the  crown  by  stat.  7  &  8  Wnu 
III,  c  37.  Gifts  for  charitable  purposes  are 
now  subjected,  by  the  Mortmain  Act  of  9 
G^.  IL  c.  36,  to  particular  restrictions,  a 
neglect  of  which  frequently  invalidates  theuL 
The  term  mortmain  is  derived  from  the  Latin 
words  mortua  manus  {dead  hand),  because  the 
lands  so  alienated  are  said  to  fall  into  a  dead 
hand;  i.e.  one  incapable  of  performing  the 
usual  services  required  of  tenants. 

BKortaarj  (Lat.  mortuarius,  belonging  ta 
the  dead).  In  Law,  a  fee  paid  to  the  incna- 
bent  of  a  parish,  by  custom  peculiar  to  iOBM 
places,  on  the  death  of  a  parishioner,  it 
appears  to  have  been  a  yery  ancient  usage  to 
present  the  priest,  on  the  solenmisation  of  A 
funeral,  with  some  personal  chattel  of  the 
deceased,  or  a  sum  of  money  in  lien  of  it; 
under  the  various  titles  of  pecunia  sepul- 
chralis,  sedatium,  in  Saxon  soul-ehot,  &c 
It  had  become  a  legal  custom  as  early  as  the 
reign  of  Henry  IH.,  when  the  reservation 
of  a  mortuary  appears  to  have  been  essential 
to  the  validity  of  a  testament  of  chattels. 
The  amoimt  was  fixed  by  21  Henry  viii- 
c.  6,  according  to  an  ad  valorem  taution  of 
the  goods  of  the  deceased.  Mortuaries  (where 
due  by  custom)  are  recoyerable  in  the  eocle- 
siastioJ  courts;  and  it  should  appear,  since 
the  statute,  at  conmion  law;  although  sudk 
actions  have  not  hitherto  been  brought 

BKoms  (Lat. ;  Gr.  n6poi^f  the  mttMeny-iree), 
A  small  genus  of  plants  belonging  to  toe 
Moracea,  containing  some  species  valuable  fiw 
their  fruit,  and  others  for  tneir  foliage.  The 
former  is  our  Mulbenr-tree,  Morue  nigra, 
whose  well-known  black  juicy  berries  are  a 
favourite  autumn  production;  the  latter  are 
M.  alba  and  others,  which  constitute  the  best 
of  all  food  for  silkworms,  but  are  somewhat 
tender  in  our  climate,  and  cannot  be  usefully 
cultivated  even  in  the  midland  country  <» 
England. 

BKoiwenlte.  Avuriety  of  Harmotome,  found 
in  the  granite  of  Strontian  in  Argyleshire. 

BKoaalo  or  Maaato  (Lat  musivus).  In 
Painting,  representations  of  objects  by  means 
of  very  minute  pieces  of  stones  or  pebbles  of 
difierent  colours,  or  variegated  glass  care- 
fully inlaid  upon  a  ground  generally  of  metal, 
are  known  by  this  name.  This  art  was  prac- 
tised at  a  very  early  period,  and  was  reintro- 
duced to  Italy  by  the  Byzantine  Greeks.  It 
was  applied  by  the  Romans  in  four  different 
styles:  the  opus  teesellatum,  the  opue  verms' 
eulatumj  the  optts  seetHe^  and  the  optu  musivum^ 
The  first  three  are  purely  geometric  or  orna- 
mental, and  are  strictly  only  opus  lithostro» 
turn,  i.e.  the  regular  mechamcal  arrangement 
of  various  coloured  stones,  sometimes  in  small 
cubes  called  tesserse  or  tessellse,  sometimes  in 
slabs  of  various  shapes.  The  opus  musitmm  was 
the  only  pictorial  mosaic,  i.e.  m  which  natoxml 
objects  were  imitated. 
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doldt  Bisulphide  of  tin ;  a  yel- 
low flaky  substance,  sometimes  employed  in 
ornamental  I'apan  work.  Thia  term  has  also 
been  arolied  to  a  superior  kind  of  brass,  and 
to  a  yellow  alloy  of  copper,  zinc,  and  gold. 
[Ain»7ic  MusxTUM.] 

Mosale  Worlu  In  Architecture,  the  in- 
laying payementa,  walls,  &c.  with  sxnall  dies 
of  different<oloured  stones  or  glass,  in  regu- 
lar figures,  or  to  represent  historical  or  ot£er 
subjects. 

maaaaanr—  (Lat.  Moea,  ike  Meuse,  and 
Qt.  ffttSfpos,  lieard),  A  large  extinct  Lacertian 
reptile  which  existed  during  the  deposition  of 
the  Cretaceous  strata.  Its  remains  haye  becm 
found  both  near  Maestricht  and  in  the  creta- 
ceous deposits  in  America.  The  concayo-conyex 
or  procelian  type  of  yertebra^  existed  in  the 
spinal  column  of  this  extinct  gigantic  saurian. 

BKoalem*    [Mussulmak.] 

Mosque  (Arab,  medsched).  A  Moham- 
medan place  of  reli^ous  worship.  The  prind- 
pal  interior  decoration  of  mosques  consists  in 
the  lamps,  which  are  numerous,  and  singularly 
disposea;  the  floor  is  covered  with  carpets: 
the  direction  of  Mecca  is  denoted  by  a  niche, 
or  by  a  tablet  inscribed  'irith  yerses  of  the 
Koran,  called  the  Kebla.  The  principal  Ara- 
bian and  Syrian  mosques  are  most  remarkable 
for  their  yast  quadj^uigles,  surrounded  with 
numerous  columns ;  those  of  the  Turks  for  the 
elegance  of  their  cupolas.  The  original  places 
of  worship  of  the  Arabians  were  the  temples 
dedicated  to  the  religion  of  the  different  nations 
whom  th^  subdued.  It  was  not  until  they 
had  oonsoUdated  their  power  that  the  Ara- 
bians deyoted  themselyes  to  the  cultiyation 
of  the  arts,  and  ^ve  an^  indication  of  that 
architectural  genius  which  afterwards  dis- 
played itself  in  the  structure  of  mosques.  At 
the  entrance  of  almost  every  mosque  there  is 
a  large  oourt  planted  with  bushy  trees,  in  the 
centre  of  which,  or  under  a  vestibule  paved 
with  marble,  are  fountains  for  the  prescribed 
ablutions  of  the  Mussulmans ;  and  to  these 
courts  is  usually  attached  a  small  gallezy,  on 
which  the  apartments  of  the  ministers  of  re- 
ligion, &c.  abut  But  besides  mosques  for 
public  worship,  there  an  others  set  apart  for 
the  instruction  of  young  men  in  the  science  of 
legislation  and  the  doctrines  of  the  Koran ; 
and  to  this  class  belong  the  so-called  royal 
mosques,  or  jamis,  of  Constantinople.  Most 
of  these  mosques  have  hospitals  for  poor,  sick, 
or  deranged  persons,  attached  to  them.  Their 
revenues  are  often  considerable,  and  are  de- 
rived chiefly  from  endowments  in  landed  pro- 
perty. The  term  mosque  is  foimd,  with  slight 
variation,  in  all  European  languages.  The 
Turkish  equivalent  is  supposed  to  he  derived 
from  the  Arabic  mesgiao,  a  place  of  adora- 
tion ;  and  from  this  are  derived  respectively 
the  French  mosqu6e,  the  German  moschee, 
the  Spanish  mequita,  the  Italian  mascheta, 
and  the  English  mosque.    [Minabbt.] 

llosqiilto.  The  American  name  for  the 
■pedes  of  gnat  Culer,    They  aboimd  in  damp 
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Btuations,  both  in  the  warmer  climates  and 
duriuff  the  summer  months  in  high  northern 
latitudes.  They  pierce  the  skin  with  a  lan- 
cetted  proboscis,  and  discharge  a  venomous 
liquor  into  the  wound ;  they  can  be  cfuarded 
against  at  night  by  endosing  the  bed  with  a 
mosquito  curtsfn.  The  Laplanders  drive  them 
away  by  fire,  and  by  coating  the  naked  parts 
of  the  body  with  grease. 

BKoM  Agate.  The  name  given  to  those 
kinds  of  Agate  which  endose  dendritic  or 
moss-like  markings.  They  are  found  in  large 
quantities  at  Ob^istein  in  Saxony. 

BKose  ZAnd.  Land  abounding  in  peat 
moss,  but  not  so  much  saturated  with  water 
as  to  become  peat  bog^  or  morass. 

Koeeee  (Ft.  mousse,  Lat.  muscus,  Gher. 
moos).  In  common  language,  mosses  signify 
any  minute,  small-leaved  Ciyptogamio  plants. 
But  in  systematical  botany  no  plants  are  con- 
sidered mosses,  except  such  as  belong  to  the 
natural  order  Bryaeem  or  MueeL  Such  plants 
are  simple-leaved;  without  spiral  vessels  or 
stomates;  with  a  distinct  axis  of  growth; 
and  with  the  spores  or  reproductive  matter 
endosed  in  cases,  called  sporangia  or  thecte, 
covered  by  a  cup  or  calyptra.  The  structure 
of  the  sporangia  is  as  complex  as  that  of  the 
stems  and  leaves  is  simple.  Each  sporanffium 
is  closed  by  a  lid  or  operculum ;  below  'miich 
is  a  transverse  membrane,  dosing  i^  the  urn 
left  after  the  fall  of  the  opercnlum.  The 
edge  of  the  urn  is  furnished  with  one  or 
more  rows  of  teeth,  in  all  cases  some  multi- 
ple of  four;  in  the  centre  is  a  rolumella  or 
column,  and  between  the  latter  and  the  sides 
of  the  urn  are  the  spores.  It  is  not  a  little 
singular  that  such  plants  should  have  cases 
called  etaminidia,  containing  powdeiy  matter ; 
among  which  are  found  animalcules,  not  dis- 
tinffuishable  from  such  as  are  called  spermatic^ 
and  which  swim  about  freely  in  water. 

ageM^trpopere*  In  English  and  Scot- 
tish Histoiy,  those  inhabitants  of  the  borders 
of  the  respective  countries  who  were  banded 
together  in  dans  and  lived  by  rapine,  received 
this  denomination  from  the  character  of  the 
country  over  which  they  trooped  in  their  ex- 
cursions. These  banditti  were  little  heard  of 
after  the  union  of  the  two  crowns,  but  not 
absolutdy  suppressed  until  the  union  of  the 
kingdoms  a  century  afterwards. 

Kossotite.  A  variety  of  Aragonite,  found 
in  the  lias  of  Gerfalco  in  Tuscany. 

BKotamalitee.    [Separatists.] 

Metes.  Among  the  Anglo-Saxons,  pubHe 
courts  or  conventions  of  the  people  assembled 
for  municipal  or  legislative  purposes.  They 
were  of  various  kinds;  as  WrrTBUfAGEicoTB^ 
FoLXMOTB,  BuBOH  MoTB,  &c  Motecr  was  a 
customary  service  or  payment  at  the  mote  or 
court  of  the  lord,  from  which  certain  persons 
alone  were  exempted  by  diarter  or  otner  pri- 
vilege. 

IBetet  (ItaL  motetto).    In  Music,  a  yoeal 
composition,  consisting  of  from  one  to 
perts^  of  a  sacred  character. 
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Mother  Xdqnor  or  IKotlier  IMTater*    A 

term  applied  by  chemists  ta  saline  solutioxMi 
from  whieh  crystals  have  been  deposited,  and 
irhich,  when  poured  off  and  re^vaponted, 
generally  fhrmsh  a  second  crop. 

Kotlier  of  Poarl  (G«r.  perlen-mutter, 
Fr.  nacre  de  perles).  The  hard,  silyery,  bril- 
liant internal  layer  of  several  kinds  of  shells, 
particnlarly  oysters,  which  is  often  variegated 
with  changing  purple  and  azure  colours.  The 
large  oysters  of  the  Indian  seas  alone  secrete 
this  coat  of  sufficient  thickness  to  render  their 
shdls  available  for  the  purposes  of  manufac- 
tures. The  genus  of  shell  fish  called  Penta- 
dhuB  furnishes  the  finest  pearls,  as  well  as 
mother  of  pearl;  it  is  found  in  greatest 
perfection  round  the  coasts  of  Ceylon,  near 
Otmus  in  the  Persian  Gulf,  at  Cape  Comorin, 
and  among  some  of  the  Australian  seas. 
The  brilliant  hues  of  mother  of  pearl  do  not 
depend  upon  the  nature  of  the  substance,  but 
upon  its  structure.  The  microscopic  wrinkles 
or  furrows  which  run  across  the  surface  of 
every  slice  act  upon  the  reflected  light  in  such 
a  way  as  to  produce  the  chromatic  effect ;  for 
l%r  DaTid  Brewster  has  shown  that  if  we 
take,  with  very  fine  black  wax,  or  with  the  so- 
called  fusible  alloy,  an  impression  of  mother  of 
pearl,  it  will  possess  the  iridescent  appearance. 
Mother  of  pearl  is  yery  delicate  to  work ;  but 
it  may  be  fashioned  by  saws,  files,  and  drills, 
with  the  aid  sometimes  of  an  acid,  such  as 
the  dilute  muriatic ;  it  is  polished  by  colcothar. 
(lire's  Dictumaty  of  Arts,  jr.) 

Kottaer  of  Vinerar.  The  fiocculent  my- 
celium of  various  Moulds,  which  forms  on  the 
Surface  of  vinegar. 

Kotlier-oella.  In  Vegetable  Physiology, 
cells  in  which  other  cells  are  generated. 

Kotioii  (Lat.  motio).  In  Mechanical  Phi- 
losophy, motion  is  change  of  place:  i.e.  of 
the  part  of  space  which  body  occupies, 
or  in  which  it  is  extended.  Motion  is  real 
or  absolute  when  the  moving  body  changes 
its  place  in  absolute  space;  it  is  relative 
when  the  body  changes  its  place  only  with 
nlation  to  surrounding  bodies;  and  it  is 
apparent  when  the  body  changes  its  situa- 
tion with  respect  to  other  bodies  that  appear 
to  us  to  be  at  rest.  All  the  phenomena  of 
motion  are  derived  by  mathematical  deductions 
firom  the  three  following  laws  of  motion  given 
by  Newton  in  his  Principia : — 

1.  A  body  must  continue  for  erer  in  a  state 
of  rest,  or  of  uniform  motion  in  a  straight  line, 
if  it  be  not  disturbed  by  the  action  of  an  ex- 
ternal cause. 

2.  Every  change  of  motion  produced  by  any 
external  force  is  proportional  to  the  force  im- 
tnressed,  and  in  the  direction  of  the  straigfat 
line  in  which  the  force  acts. 

3.  Action  and  reaction  are  equal  and  in 
contrary  directions;  that  is,  equal  and  con- 
trary changes  of  motion  are  produced  on  bodies 
wbMh.  mutually  act  on  each  other. 

The  term  guantUy  of  motion  is  used,  by 
writers  on  mechanics,  to  denote  the  product  I 
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o£  the  mass  of  a  body  into  the  Telocity,  with 
whieh  it  moves.  It  is,  therefore,  synonymona 
ynXh.  nunnmtum. 

Monozr.  In  Music,  refers  to  the  movement 
of  the  parts  in  contrapuntal  writing.  Direct 
or  similar  motion  is  when  two  parts  move  in 
the  same  direction,  i.  e.  rise  or  fall  together; 
eontrary  motion  is  when  one  rises  and  the 
other  uiUs ;  and  oblique  motion  is  when  one 
part  moves  in  either  direction  while  the  other 
is  stationary.  Contrary  motion  is  the  best, 
and  next  oblique  motion. 

Motion.  In  Painting  and  Sculpture,  the 
change  of  place  or  position  which  &om  certain 
attitudes  a  figure  seems  to  be  making  in  its 
representation  in  a  picture.  It  can  be  only 
implied  from  the  attitude  which  prepares  the 
animal  for  the  given  change,  and  diners  from 
AcTioir  [which  see].  Upon  motion,  in  art,  de 
pends  that  life  which  seems  to  pervade  a  picture 
when  executed  by  a  master. 

BKotton  in  Oonrt.  In  Law,  an  occasional 
application  to  the  court,  by  the  parties  or  their 
counsel.  Motions  are  either  of  a  criminal 
nature,  as  motions  for  an  attachment  for  a 
misbehayiour ;  or  of  a  civil  nature.  A  motion 
in  the  courts  of  common  law  is  either  for  a 
rule  absolute,  i.  e.  to  take  effect  immediately ; 
or  it  is  for  what  is  termed  a  rule  nisi,  or  a 
rule  to  show  cause — i.e.  a  rule  to  take 
effect^  unless  cause  be  shown  against  it  by  a 
certain  day,  when,  if  no  cause  be  shown,  the 
rule  is  made  absolute.  Motions  also  form  an 
important  part  of  the  practice  of  courts  of 
equity.  Ii\)unctions  [Injttxction]  are  usually 
applied  for  in  this  manner.  Motions  are  ac- 
companied by  a£5dayits  stating  Uie  facts  on 
which  they  are  grounded,  and  generally  pre- 
ceded by  a  notice  to  the  opposite  par^. 

Kotorj  or  BKotorlal.  In  Physiology,  this 
term  was  applied  by  Hartley,  in  1749,  to  the 
nerves  conveying  the  stimulus  to  the  muscles, 
in  contradistinction  to  the  nerves  conveying 
the  impressions  to  the  neural  axis,  which  he 
called  sensory ;  but  he  distinguished  those 
actions  which  result  from  the  conveyance  of 
impressions  to  the  brain,  producing  seasataon 
and  exciting  volition,  from  those  actions  which 
are  now  called  reflex  \  as  where  he  states 
that  'the  actions  of  sneezin<v,  swallowing, 
coughing,  hiccoughing,  vomiting,  and  expel- 
ling the  faeces  and  urine,  with  others  of  a  like 
nature,  are  to  be  deduced  from  those  vibrations 
which  first  ascend  up  the  sensory  nerves,  and 
then  are  detached  down  the  motory  nerves, 
which  communicate  with  these  by  some  common 
trunk,  plexus,  or  ganglion.* 

BKotto  (Ital.).  A  term  used  to  signify  a 
word  or  sentence  added  to  a  device;  when 
put  upon  a  scroll,  it  is  commonly  empWed  as 
an  external  ornament  of  coat  armour.  I^ie  use 
of  mottoes  for  this  purpose  is  very  ancient.  The 
term  motio  is  also  applied  to  a  sentence  or 
quotation  prefixed  to  any  writing  or  publication. 

Mould  (Gh>th.  mulda,  dust).  Soil  com- 
posed of  decayed  vegetable  matter  in  a  stste  of 
minute  division,  more  or  less  mixed  with  ga^ 
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den  Mrth.  The  kinds  of  mould  most  in  use 
in  horticulture  are  Leaf  mould,  formed  from. 
the  decayed  leaves  of  trees;  Bich  mould, 
fanned  of  thoroughly  decayed  stable  dung; 
Heath  monld,  found  on  the  surface  of  heiUbh 
lands ;  and  Peat  mould,  formed  of  thoroughly 
decomposed  peat  In  general,  mould  is  dis- 
tinguished from  soils  by  containing  a  much 
greater  portion  of  organic  than  of  earthy 
matters. 

Momj>  (Fr.  monle ;  Span,  molde ;  probably 
fieom  Lat.  modulus^.  In  Sculpture,  the  matrix 
or  hollowed  wrought  form  into  which  the  liquid 
or  plaster,  wax  or  metal,  is  run  in  casting 
works  of  art. 

A  Mufe-numld  is  a  mould  taken  in  many 
pieces  from  the  original  cast  from  the  first 
mould,  which  is  destroyed,  so  that  it  can  be 
safely  removed  from  the  model,  and  be  put 
together  again,  in  order  to  produce  other  casta. 

Mould  &ofl«  A  large  room  in  a  dockyard 
in  which  the  several  parts  of  the  ship  are 
drawn  out  in  their  proper  dimensions,  for  the 
guidance  of  the  builder. 

Moulds.  This  name  is  jpopularly  applied 
to  the  thread-like  Furu^  which  ytej  upon  our 
provisions,  and  attack  such  substances  as  gum, 
fflue,  ink,  &c,  living  at  their  expense,  and 
destroying  their  valuable  properties.  Many 
of  the  moulds,  observes  Mr.  Berkeley,  are  capa- 
ble of  sustaining  life  when  immersed  in  flmds, 
contrary  to  the  nabit  of  most  Fun^i ;  and  &om 
their  capability  of  appropriating  what  is  nutri- 
tious, and  rqecting  what  is  hurtful,  they  are 
often  developed  even  in  solutions  of  poisonous 
metallic  salts,  which  would  be  fatal  to  Fvngi 
in  general.  In  a  solution  of  sulphate  of  copper, 
for  example,  they  become  as  it  were  electro- 
typed  by  the  copper,  while  they  appropriate 
the  other  elements. 

As  the  spores  are  often  able  to  sustain  a 
considerable  de^;ree  of  heat  without  destruc- 
tion, they  occur  m  situations  where  they  would' 
otherwise  not  be.  expected,  as  in  preserved 
fruits  which  have  been  subjected  to  neat,  and 
when  there  could  be  no  access  of  fresh  spores. 
Where  there  is  any  possibility  of  communica- 
tion, there  are  few  kinds  of  vegetable  tissues 
which  they  cannot  penetrate ;  and  in  animals, 
they  occur  in  situations  where  they  must,  like 
intestinal  worms,  have  worked  their  way  through 
the  tissues  to  the  cavities  in  which  they  grow. 
They  are  amongst  the  most  destnustive  agents' 
in  the  production  of  disease,  as  is  provra  by 
the  potato  murrain.  In  the  human  frame  they 
are  the  fruitful  source  of  cutaneous  disorders, 
(lindley  and  Moore,  Treasury  <jf  Botany,) 

Mouldlny  (Fr.  moulure).  In  Architecture, 
the  various  members  of  an  order,  which  are 
shaped  into  various  curved  or  ^t  forms,  of 
which  there  are  eisht  sorts :  (1)  the  fllet,  square 
in  profile ;  (2)  the  astragal ;  ^8)  the  torus, 
Imx^  tkan  the  astragal ;  (4)  tne  scotia ;  (oS 
the  echinus  or  quarter  round ;  (6)  the  inverted 
cyma,  talon,  or  ogee ;  (7)  the  cyma,  the  cyma 
recta,  or  cymatium;  and  (8)  the  cavetto  or 
hoUow. 

687 


MOUNTAIN  LIMESTON£ 

In  the  Bomanesque,  and  Teutonic,  os  .Gothio 
styles  of  architecture,  mouldings  are  of  gfeit 
importanoe^  as  determiniog  the  exa^t  stage  of 
art  to  which  a  particular  building  belongs. 
(F.  A.  Psley,  Manual  of  QotMo  MoMing*,) 

MovItlBff.  The  fall  of  the  plumage  of 
birds.  It  mav  be  either  partial  or  totaL  The 
complete  moult  generally  takes  place  annually ; 
the  partial  moult  occurs  at  the  change  of 
plumage  to  which  some  species  of  birds  are 
sulject  at  the  breeding  season.  The  moult  is 
always  accompanied  by  the  developement  of  a 
new  plumage,  which  may  be  of  a  different 
colour  from  that  which  is  lost    [iNDTnoDtruM.] 

Bloutain  {La  Montagne)[  In  FrendS 
History,  a  popular  name  given  in  1793  to  the 
party  of  extreme  Jacobins  in  the  Convention, 
who  occupied  the  highest  rows  of  seats,  while 
the  modmte  men  generally  crowded  into  the 
lower  places  in  the  centre  (thence  called  |)2aui). 
As  ffovemment  fell  more  and  more  into  the 
hands  of  these  violent  politicians,  it  became  in 
course  of  time  a  title  of  honour,  and  (after  the 
fall  of  Eobespierre)  of  reproach. 

MoubUUb  Bluo.  Blue  copper-ore.  [Cbbs- 
sTLrni.] 

Mountain  Cork*    [Asbbstos.] 

Mountain  Oroon*    [Chbtsocoixa.] 

Mountain  X«utlftor«  A  variety  of  Asbes- 
tos occurring  in  flat  flexible  pieces  resembling 
leather,  ana  of  a  whitish  colour.  It  differs 
from  common  Asbestos  chiefly  in  having  the 
fibres  interlaced  instead  of  even  and  paraUeL 

Mountain  Umoatono.  The  rock  thus 
named  is  often  called  the  earhcn^ftroui  lim^' 
atone,  but  to  English  geologists  the  older  name 
will  always  be  interesting,  as  marking  some  of 
its  essential  peculiarities  in  England. 

This  kind  of  limestone  is  of  various  colours, 
and  often  so  full  of  organic  remains  as  to 
appear  almost  entirely  made  up  of  them,  espe- 
cially of  fragments  of  encrinital  columns;  but 
sometimes  scarcely  an  organism  is  to  be  de- 
tected, and  the  rock  is  vemed  and  variegated 
with  streaks  of  calcareous  spar.  Both  these 
varieties  form  useful  and  often  handsome 
marbles. 

This  rock  is  of  further  interest,  as  boinff 
that  which  in  the  centre  and  north  of  England 
is  the  seat  of  our  most  productive  lead  mmes ; 
heneo  it  is  called  tndalltferoiu  limuton$.  The 
peat  patch  of  limestone  extending  from  the 
Tweed  to  the  Tees,  bounded  by  the  coal  mea- 
sures on  the  east,  and  on  the  west  by  the 
Cheviot  Hills,  is  especially  known  as  the  Uad 
measure*.  The  characters  of  the  rocks  are 
very  variable.  The  veins  hitherto  worked 
occupy  a  space  of  about  fifteen  miles  north 
and  south,  and  twen^  west  and  east,  and  run, 
with  little  exception,  nearly  west  and  east 

The  Yorkshire  limestone  district,  exclusive 
of  its  metallic  veins,  is  traversed  by  others, 
which,  as  they  are  only  filled  with  non-metallio 
minerals,  an^  of  little  interest  to  the  miner; 
although  of  deep  importance  to  the  geologist 
They  intersect  the  metallic  vdns,  disturbing  the 
parallelism  of  the  strata^  and  often  oocasionli^ 
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much  irregularity  and  confonon.  The  contents 
of  these  cross-courses  are  Tez^  miscellaneous ; 
and  where  the  material  with  which  they  are  filled 
is  much  harder  and  more  durable  than  the  re- 
gular strata,  their  course  is  often  perceptible 
upon  the  weather-worn  surface  of  the  country 
wnich  they  trayerse.  Such  is  the  cross  vein  of 
the  lead  measures  called  the  Devil's  Backbone, 
forming  a  ridge  that  may  be  traced  a  consider- 
able distance  along  the  country  through  which 
it  passes. 

The  Derbyshire  limestone  district  is  well 
known.  Castleton  is  its  northern  point,  and 
it  extends  southward  about  twenty-five  miles  to 
Weaver  HilL  Its  breadth  is  very  irregular,  but 
nowhere  much  exceeds  twenty  miles.  At  its 
eastern  end  it  produces  the  delightful  and  varied 
■eeneiy  of  Matlock,  and  its  north-western  ex- 
tremity is  celebrated  for  the  wonders  of  the 
Peak. 

In  regard  to  the  varied  aspect  of  this  district^ 
it  may  be  observed  that  the  di£ferent  strata  of 
limestone  differ  considerably  from  each  other ; 
that  beds  and  dikes  of  basalt  intervene,  provin- 
dally  called  loadstone  (todt-stein,  dead  or  un- 
productive rock) ;  and  lastly,  that  the  country 
IS  traversed  by  great  faults  or  dislocations. 

The  singular  turreted  and  broken  appearance 
of  these  umestone  rocks,  and  the  fantastic 
shapes  which  their  various  masses  occasionally 
assume,  are  well  seen  in  Dovedale ;  and  some 
of  their  other  peculiarities,  especially  their 
curvatures,  and  some  of  the  dislocations  which 
they  have  suffered,  are  evident  in  Matlock  and 
its  neighbourliood.  In  the  High  Tor  the 
stratification  appears  horizontal  and  regular 
when  viewed  in  m>nt ;  but  a  more  accurate  ex- 
amination shows  that  it  is  curved  and  irregular. 
An  instance  of  curved  strata  may  be  seen  in 
Chrich  Clif^  about  four  miles  east  of  Matlock  ; 
it  is  an  isolated  hill  about  900  feet  above  the 
level  of  the  river.  The  different  beds  of  lime- 
stone are  of  very  different  qualities  and  compo- 
sition ;  the  upper  cherty,  and  often  bituminous, 
aboimding  in  corallines  and  enerinital  stems, 
&e.,  often  curiously  seen  in  relief  upon  its 
weather-worn  surface.  Beneath  the  rod^,  beds 
of  magnesian  limestone  and  silidous  limestone 
or  dunstone  are  seen,  and  towards  the  lower 
part  beds  of  black  marble.  The  lowest  lime- 
stone stratum  is  that  which  forms  the  Peak 
Forest,  the  downs  of  Buxton,  and  the  Weaver 
Hills ;  and  in  it  are  several  remarkable  caverns. 
We  find  at  Castleton  numerous  veins  of  fiuor 
spar,  used  in  the  manufactiure  of  vases,  &c.; 
also  elastic  bitumen,  or  fossil  caoutchouc.  The 
subterranean  streams  which  traverse  many  of 
these  caverns,  the  stalactites  and  stalagmites  in 
which  they  abound,  and  the  thermal  waters 
which  characterise  the  district,  are  all  important 
points  to  be  noticed.  The  toadstone  of  Derby- 
shire is  sometimes  regularly  stratified  between 
the  limestone  beds.  The  toadstone  never  con- 
tains shells  or  organic  remains;  chalcedony, 
Molite,  and  globules  of  caleaieoiu  spar  are  not 
uncommon  m  it.  In  the  cave  at  Castleton  it 
tooBBiM  a  large  irregnlar  column.  I 
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The  veins  ot  the  limestone  in  Derbyshire 
contain  ores  of  lead,  manganese,  copper,  zinc, 
and  iron :  indeed,  the  proper  repositorv  of  the 
lead  appears  to  be  the  umestone,  though  it  also 
occurs  in  some  other  strata,  and  naSy  in  the 
toadstone,  in  which  it  is  always  in  small  quan- 
tities, and  merely  in  strings  or  veiy  impofect 
veins. 

Near  Bristol  the  limestone  hills  rise  from 
below  the  new  red  sandstone,  and  from  the 
edges  of  the  coal  basin.  In  some  places  it  is 
veiy  bituminous,  as  on  the  Avon  at  Chepstow, 
where  it  exudes  petroleum.  On  the  Welsh 
coast  of  the  Bristol  Channel  we  have  another 
ridge  of  limestone,  forming  one  side  of  the  basin 
in  which  the  ereat  coalfield  of  South  Wales  is 
situated.  The  nills  on  the  west  of  Swansea  and 
the  cliffs  on  the  south  of  Pembroke  are  of  this 
formation;  and  on  the  banks  of  the  Wye  it  con- 
stitutes scenery  of  a  soft  but  most  romantic 
character.  There  is  something  singularly 
fasdnating  in  the  landscape  of  die  limestone 
districts,  resulting  not  only  from  the  varied 
forms  and  ^upings  of  the  mountain  masses, 
but  depending  also  upon  the  nature  of  the 
substance  and  of  the  soil  derived  from  its 
decay.  Upon  the  perpendicular  and  prelecting 
predpices  lichens  of  various  and  wingnlny  hues 
alternate  with  the  grey  surface  of  the  uncovered 
rock;  a  variety  of  shrubs  are  scattered  by 
nature's  hand  upon  its  picturesque  and  waving 
sides;  ivy  and  other  creeping  plants  issue  in 
gay  luxuriance  from  its  crevices,  and  the  glens 
and  valleys  are  adorned  by  every  variety  of 
verdure.     [Cabbokiferous  Ststbk.] 

Mownf  In  Sy^lama.  In  all  countries  the 
mountains  are  singularly  influential  in  modify- 
ing the  essential  features  of  the  land,  in  in- 
fluencing dimate,  and  in  governing  the  distri- 
bution of  life.  There  is  nothine  in  physical 
geography  that  affords  a  better  mdication  of* 
tile  present  condition  and  future  capabilities  of 
a  country  than  its  mountain  and  river  systems. 

Mountains  occur  usually  in  lines  of  consider* 
able  length  as  compared  with  their  breadth.  A 
mountain  diain  is  thus  a  continuous  series  of 
elevated  land,  broken  occasionally  by  valleys, 
and  rising  here  and  there  into  lofty  peaks. 
When  the  phenomenon  is  on  a  grand  scale, 
the  chain  influences  greatly  the  sedlogicBl 
structure;  and  when  local,  there  is  local  geo- 


lodeal  cause. 
El 


!!ach  great  tract  of  the  earth  has  its  mountain 
■ystem,  governing  its  form  and  often  marking 
its  outline.  In  some  countries  where  there  are 
many  such  chains  having  different  directions, 
the  older  mark  the  coasts,  and  the  newer  the 
central  ridge.  In  othen  the  coast  range  is 
the  prindpaJ  and  more  modem  elevation,  and 
determines  the  whole  character  of  the  interior. 
The  prindpal  mountain  chains  of  the  earth 
are  as  follows,  and  ara  noticed  under  separate 
headings.  In  Europe  and  Asia,  induding  North 
Africa,  a  vast  central  line  of  chief  elevation  in- 
dudes  the  Hdcalatan  chain,  the  Caucasus,  the 
Alps,  the  Atlas,  and  the  P»  rkheiis.  Somewhat 
subordinate  to  tbese^  but  still  important^  are  tho 
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Caepathuns,  the  Balkan,  and  the  AFsnriNis. 
In  South  Africa  there  is  no  principal  mountain 
chain.  In  America  there  are  the  AxDva  and  the 
BocKT  MoxTNTAiNS,  and  the  much  lower,  but  not 
unimportant,  chain  of  the  Appalachians. 

Volcanoes  do  not  form  mountain  chains, 
though  they  occasionally  occur  in  continuous 
lines.  Besides  the  continuous  chains  and  de- 
tached  yolcanic  mountains,  there  are  not  want- 
ing instances  of  isolated  moimtain  masses. 

Many  of  the  great  mountain  chains  are 
continued  beyond  the  coast  into  the  ocean  as 
submarine  mountains.  There  can  be  little 
doubt  that  these  phenomena  mark  great  lines 
of  upbeayal,  and  are  very  important  in  reference 
to  the  earth's  history. 

BKaumiiiv  (akin  to  Gael,  mairgnich,  to 
^roan ;  Ghr.  fif pi/Ai^ay,  to  be  anxious  ;  Gt)th. 
mauman :  Wedgwood).  Any  external  indica- 
tion or  manifestation  of  grief  for  the  death  of 
a  friend  or  relatiye.  Certain  usages  in  regard  to 
mourning  haye  been  in  force  among  all  nations 
from  the  earliest  a^es ;  but  except  in  the  grief 
of  which  they  are  mtended  to  be  the  symbol, 
no  customs  exhibit  fewer  marks  of  uniformity. 
Thus,  the  Chinese  mourn  in  white ;  the  Turks  in 
blue  or  in  yiolet ;  the  Egyptians  in  yellow ;  the 
Ethiopians  in  ^y.  In  ancient  Rome  and  Lace- 
dsemon  the  ladies  mourned  in  white.  In  Eastern 
countries  it  was  regarded  as  a  peculiar  mark  of 
affliction  to  cut  the  hair ;  and  at  Bome,  on  the 
contraiy,  to  let  it  grow.  The  Greeks  adopted 
the  Eastern  practice,  and  bestrewed  with  tneir 
hair  the  tombs  of  those  for  whom  they  mourned. 
The  peculiarities  of  the  ancient  Jews  in  time 
of  mourning  are  well  known ;  and  the  various 
customs  of  which  so  minute  an  account  is  con- 
tained in  the  Pentateuch  are  still  maintained 
on  these  occasions  by  their  descendants.  From 
the  commencement  of  the  Christian  era  the 
general  colour  adopted  for  mourning  throughout 
Europe  has  been,  with  very  few  exceptions, 
black.  The  kings  of  France  mourn  in  yiolet. 
The  duration  of  the  period  of  mourning  differs 
in  different  countries,  but  in  all  is  usuaUy  regu- 
lated by  the  nearness  of  relationship  between 
the  suryivors  and  the  deceased.  The  rules 
that  determine  the  forms  and  duration  of  court 
mourning  emanate  from  the  soyerejffn,  but 
do  not  extend  beyond  the  court.  (The  art 
'  DeuiU,'  in  the  Encydopidie  de»  Gens  du  Monde, 
gives  a  very  complete  view  of  the  chief  modes  of 
mourning  in  use  m  ancient  and  modem  times.) 
[Sefultubb,  Brrxs  of.] 

IKoiise.  In  Naval  Af&irs,  a  hump  or  knot 
worked  on  a  rope,  to  prevent  a  noose  from 
slinping. 

MovBB.    In  Zoology.    [Mus.] 

MoualBff  a  Hook.  Passing  a  piece  of 
spun  yam  round  the  point  and  back  of  the 
hook  of  a  block,  in  order  to  prevent  its  disen- 
gaging itself  from  anything  it  may  be  hooked  to. 

IBovtti  (€^er.  mund,  GK)th.  mxmths).  In 
Architecture,  the  same  as  Cavbtto  [whien  see]. 

IBowmble  VMMto.  Certain  festivals  held 
iu  oommemoration  of  different  events  recorded 
in  the  Gotpels  and  the  Acts  of  the  Apcetles. 
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As  they  are  reckoned  backward  and  forward  from 
the  Besurrection,  and  as  the  celebration  of  that 
event  depends  on  the  time  of  new  moon,  which 
varies  at  different  times  through  the  space  of  a 
month,  these  dependent  festi^ls  also  vary  in 
the  same  way.  Easter  is  always  the  first  Sun- 
day after  the  first  new  moon  after  March  21 ; 
and  from  this  all  the  others  are  reckoned  for 
each  year. 

BKowement.  In  Politics,  an  expression 
adopted  of  late  years  into  the  political  voca- 
bulary of  most  European  nations,  signifying 
that  party  in  a  state  which  strives  to  obtain 
such  concessions  in  favour  of  popular  rights 
as  will  ultimately  place  the  chief  functions  of 
government  in  the  nands  of  the  people.  It  is 
opposed  to  the  Conservative  party,  or  the  parH 
de  risistance, 

BKoTiniT  or  BKottwe  Force.  In  Mechanics, 
the  cause  of  the  change  of  velocity  in  the 
motion  of  a  body.  At  any  instant  it  is  mea- 
sured by  the  increment  of  momentum,  referred 
to  the  unit  of  time,  and  is,  therefore,  expressed 

by  m~-  wmtn--^.    The  unit  of  moving  force  is 
dt        do 

that  which  in  every  unit  of  time  could  impart 
to  the  unit  of  mass  a  unit  of  velocity.  That 
part  of  the  moving  force  which  may  be  con- 
ceived to  be  acting  upon  each  unit  of  mass  of  a 
moving  body  is  often  called  the  accelerating 
force* 

Koxa  (Fr.).  There  are  various  substances 
used  in  surgery  to  produce  a  sore  by  means  of 
slow  combustion.  Moxa,  which  is  one  of  these 
substances,  is  prepared  in  Japan  and  China 
from  certain  species  of  Artemisia,  as  A.  Moxa, 
A,  chinensis,  &c,  and  consists  of  the  downy 
covering  of  their  leaves  and  stems. 

Ifomamblgne  Omrent.  A  south-westerly 
current  thus  named  sets  along  the  African  coast 
toward  the  channel  of  Mozambique  during 
the  whole  year,  and  is  probably  the  result  of 
a  drift  current  produced  in  the  South  Indian 
Ocean  by  the  monsoons;  it  varies  much  in 
different  seasons  and  years.  The  set  of  the 
winds  drives  the  water  up  among  the  islands, 
and  forces  it  to  recover  its  level  by  rushing 
through  the  Mozambique  channeL 

This  current  is  a  part  of  the  chain  convev- 
ing  the  waters  of  the  Pacific  to  the  AUantie, 
and  is  connected  with  the  current  produced 
within  a  narrow  belt  of  ocean  on  the  south 
side  of  the  equator.  On  the  north  side  the 
causes  act  less  regularly,  and  the  results  are 
not  traceable. 

Maeio  Aold«  A  crystalline  acid  formed 
by  the  oxidation  of  gum  arabic,  susar  of  milk, 
and  other  members  of  the  saccharme  group  of 
substances.    It  is  a  dibasic  add. 

MnelTora  (Lat.  mucus ;  voro,  I  devour), 
A  name  applied  to  a  family  of  Dipterous  in« 
sects,  comprohending  those  which  feed  on  the 
juices  of  plants. 

BKnekf  XobbIbc  a.  A  phrase  which  haa 
been  adopted  into  the  English  language  to  ng- 
nify  an  mdiscriminate  attack  npon  friendi  and 
enamiea ;  aa  in  the  verae^ 


MUCOUS  MEMBRANE 

Who  rnna  a  muck,  and  Ults  at  all  he  meeta. 

ThiB  expresnon  ia  deriyed  fieom  the  JavAi  word 
amok,  which  means  to  kill ;  the  inhabitauts  of 
JaTa,  and  many  other  of  the  Asiatic  islands, 
being  remarkable  for  a  frenzy  which  leads  them 
to  aim  at  indiscriminate  destruction.  These  fits  ! 
of  desperation  were  long  considered  peculiar 
to  the  class  of  slaves  in  the  islands  above 
mentioned ;  but  there  are  many  instances  on 
record  where  whole  villages,  and  even  armies,  | 
have  under  the.  influence  of  amok  devoted 
themselves  to  destruction  to  avenge  an  injury 
or  an  insult.  The  accounts  of  the  wars  of  the 
Javans,  says  Baffles  in  his  History  of  Java,  as 
well  as  of  the  Malayans,  abound  with  instances 
of  warriors  running  amoA;;  of  combatants  rush- 
ing on  Uie  enemy,  committing  indiscriminate 
■laughter,  and  never  surrendering  themselves 
alive.  The  cause  of  these  fits  of  desperation 
has  been  attributed  to  intemperate  opium- 
eating. 

Itooous  Mombimne.  The  membranous 
lining  of  the  canals  and  cavities  of  the  body 
whieK  are  exposed  to  the  contact  of  air  or 
other  inorgamc  substances.  The  basis  of  this 
nkembrane  is  compact  cellular  tissue,  having  a 
peeuliar  cuticular  covering,  beset  in  some  cases 
with  abundant  nervous  papilUe,  in  others  with 
th0  orifices  of  secretory  glands. 

Xnoronate  (Lat.  mucronatus,  from  mucro, 
a  noint).  In  Botany,  applied  to  any  organ 
which  is  abruptly  terminated  by  a  hard  sharp 
point. 

Xnoima  (Mucuna-guaca,  the  Brazilian 
name  of  one  of  the  species).  The  genus  of 
Leguminous  plants  which  yields  the  Cowage 
or  Cow-itch  of  the  Materia  Medica.  The 
species  is  3f.  pruriens,  a  tall  West  Indian 
dumber,  bearing  thick  leathery  pods,  which 
aflbrd  the  Cowage,  a  celebrated  remedy  for 
intestinal  worms.  The  pods  are  shaped  like 
the  letter/,  four  or  five  inches  long,  and  clothed 
with  short  stiff  brittle  brown  hairs  which  cause 
intolerable  itching.  Their  beneficial  effect  is 
attributed  to  the  action  of  the  irritating  hairs 
on  the  worms. 

Hmeiis  (Lat.).  The  secretion  of  the  mucous 
membranes,  the  most  characteristic  of  which  is 
that  firom  the  nasal  membrane.  Mucus  is  viscid, 
sold  acquires  apparent  fiuidity  in  water,  with- 
out being  actually  dissolved.  It  may  be  re- 
peatedly dried  ana  moistened  without  material 
diange  of  properties.  When  boiled  in  water 
it  becomes  tough,  but  on  cooling  resumes  its 
former  characters.  When  dried,  it  is  yellowish 
and  translucent.  It  is  precipitated  from  its 
agneous  mixture  by  acetic  add  and  by  alcohoL 
lender  the  microscope  it  presents  nucleated 
gbbules  and  epithelial  scales,  which  vaiy  in 
appearance  according  to  the  situation  and 
ftmctions  of  the  particalar  membrane  from 
tifhich  they  have  been  thrown  off. 

Madar.  The  Indian  name  of  Oalotropis 
giganteOf  a  plant  of  the  Asdepiadaceous  oroer, 
used  medicuuilly  in  the  East  Indies  in  serof^- 
IflAwttwet. 
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In  Mohammedan  covntries,  the 
general  appellation  of  those  officers,  or  clerks 
of  the  mosques,  whose  duty  it  is  to  proclaim 
the  summons  to  prayers,  at  the  five  canonical 
hours ;  yiz.  at  dawn,  noon,  four  o'clock  p.  ic, 
sunset,  and  nightfall. 

ICiafla.  An  arched  vessel  with  a  flat 
bottom,  in  which  substances  may  be  exposed 
to  a  red  heat  without  coming  into  contact  with 
the  fuel.    [AssATiNO.] 

IKnftL  The  Turkish  title  of  a  doctor  of 
the  law  of  the  Koran ;  derived  iiomfetvaa,  a 
rescript  or  answer  to  a  question  of  law  ad- 
dressed to  the  competent  authority;  which 
fetvas  it  is  the  j)rovince  of  the  mufti  to  issue. 
The  mufti  of  Constantinople,  or  Sheikh-ul- 
Islam,  is  the  cfiief  functionary  of  the  Turkish 
church,  and  represents  the  saltan  in  spiritual 
matters,  as  the  grand  virier  does  in  temporaL 

MnnrtotOBlaBs.  A  sect  of  Chnstians 
who  sprang  up  in  England  in  1561,  and  de- 
rived tneir  name  from  one  Muggleton,  a  tailor, 
who,  together  with  an  associate  called  Beeves, 
gave  themselves  out  as  the  two  last  and 
greatest  prophets  of  Jesus  Christ,  and  asserted 
that  they  had  power  to  save  or  to  ruin  in  a 
future  state  whomsoever  they  pleased.  Not* 
withstanding  the  absurdity  of  their  pretensions 
they  obtained  many  adherents ;  and  the  belief 
in  Uieir  inspiration  has  been  maintained  by  a 
small  number  down  to  the  present  time.  A 
collection  of  the  writings  of  Muggleton  and 
Beeves  together  with  other  Muggletonian 
tracts,  was  published  in  S  vols.  4ta  in  1832. 
In  the  religious  controversy  to  which  the 
promulgation  of  their  doctrines  gave  rise, 
their  chief  opponents  were  the  Quakers,  and 
among  these  were  George  Fox  lud  William 
Penn. 

SCuffiloida  (Lat.  mugil,  a  fnutlet),  A  family 
of  Acanthopterygian  fishes  in  the  system  of 
Cuvier,  characterised  by  having  an  almost 
cylindrical  body  covered  with  huge  scales,  and 
furnished  with  two  separate  dorsals,  the  first 
of  which  has  but  four  spinous  rays.  The  mouth 
is  either  edentulous,  or  is  provioed  with  teeth 
of  extremely  minute  size.  This  funily  includes 
the  genera  Jifi^«^  Teiragonurut,  and  Atherina ; 
it  is  included  in  the  Cycloid  order  in  the 
system  of  Agassis. 

atulatto*  A  term  in  general  use  in  Ame- 
rican countries  (in  which  were  exists  a  mixed 
population  of  different  races  and  colours)  for 
the  o£&pring  of  a  union  between  a  white  and 
a  negro. 

In  our  West  Indian  possessions  the  offimring 
of  a  white  and  a  mulatto  is  called  a  quadroon, 
or  one-quarter  black;  of  a  white  and  quadroon 
a  mwtee,  or  one-eighth  black ;  of  a  inbite  and 
mustee  a  mustqfinaf  or  onen^bri^enth  black; 
after  which  they  are  said  to  be  tokitewasktd, 
and  are  considered  as  Europeans.  On  the 
odier  hand,  the  ofipring  of  a  mnlatto  and  a 
negro  is  called  a  oaore ;  of  a  cabre  and  negro, 
a  ffrjijlfe ;  and«  i^enerally  speaking,  after  this 
there  is  ^o  distinctive.  appeUftion  yj^  fUjg^,, 
AU  this  is  suifioently  simpto;  bi^in  tb^  %)anish 
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and  Portuguese  colonial  possessionB,  the  inter- 
mixture of  Europeans  with  negroes,  mulattoes, 
ice,  and  these  again  with  other  classes,  has 
given  rise  to  a  multiplicity  of  denominations 
Buffidentlj  vague  and  indefinite  even  in  these 
languages,  but  wholly  untranslatable  into 
English.  It  must  be  admitted,  however,  that 
great  ingenuity  has  been  displayed  in  tracing 
the  amount  of  European  and  negro  blood  that 
flows  in  the  veins  of  the  mixed  races,  as  the 
following  list  of  terms  (which  might  be  con- 
siderably augmented)  will  prove:  Zambi, 
quatralvi,  tresalvij  saltatras,  coyote,  zambaigi, 
cambusos,  jiveros,  puchuelas,  albarassados, 
barrinos,  &c.  All  tnese  again  may  be  multi- 
plied in  arithmetical  progression,  thus  forming 
a  host  of  modifications,  each,  however,  retain- 
ing more  or  less  his  original  characteristics  in 
proportion  to  the  relation  in  which  he  stands 
to  his  original  stock. 

In  Spain,  the  term  mulatto  has  been  em- 
ploved  to  designate  persons  having  a  tincture 
of  Moorish  blood. 

BCialbenir  (Ger.  maulbeere,  Lat.  morus, 
Gr.  n6poi).  The  finiit  of  the  Mortu  nwra  and 
MoTU9  alba.  The  so-called  Paper  Mulbeny 
is  the  BrouuoMtia  ^f^yr^tra ;  its  tenacious 
pliable  inner  bark  famishes  a  valuable  mate- 
zial  for  the  dress  of  the  South  Sea  Islanders 
and  Chinese.     [Mobus.] 

BCnlberry  Oalenlus.  A  urinary  concre- 
tion, consisting  chiefly  or  entirely  of  oxalate  of 
o^^nm,  Many  of  these  ealenU  in  form  and 
ooloor  somewhiftt  resemble  the  fruit  of  the 
mulbeny.     [Urinb.] 

Igalcli  (Dutch  molsch,  akin  to  Latin  moUio 
and  muloeo,  &c.).  Straw  or  litter  half  rotten. 
In  Horticulture,  when  this  matenal  is  applied 
round  the  roots  or  stems  of  plants  to  protect 
them  from  the  drought  or  from  frost,  they  are 
said  to  be  mulched. 

IKule.  A  machine  for  scanning  cotton. 
This  very  ingenious  piece  of  mechanism  was 
invented,  about  the  year  1777,  by  Samuel 
Crompton,  formerly  of  Hall-in-the-Wood, 
Lancashire.  For  many  years  the  machine 
was  worked  by  hand  only,  the  varivity  of  its 
movements  rendering  it  difficult  to  accom- 
plish the  moving  of  it  by  the  power  of  water 
orof  steam  so  simply  as  to  be  of  common  use. 
(Buchanan's  Essays  on  Mill-work  1841.) 

Mttlb.    In  Botany.    [Htbbid.] 

MuLB  (Lat.  mulus).  In  Zoology,  the  hy- 
brid between  thejackaaa  and  the  mare:  the 
hybrid  between  the  stallion  and  the  female  ass 
being  termed  Mnny,  In  most  cases,  the  pro- 
geny either  of  mules  inter  se  or  with  the 
parent  stock  is  unfruitful,  but  a  few  instances 
m  which  progeny  has  been  perpetuated  have 
been  observ^  The  Spanish  mules  are  the 
pfogeny,  on  the  sire's  side,  of  a  breed  of  asses 
far  more  strong  and  graeeM  than  those  exist- 
ing in  England.    [Htbbid.] 

KoIL  A  term  used  in  Scotland  almost  sy- 
noimnoas  with  Cafb  ;  and  appUed  to  Tsrious 
pttte^ting  portions  of  the  island,  as  the  Hull 
of  OaUoway,  of  Cantyre^  ^ 
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MiiUas.  The  priests  of  Tartazy  are  ao 
called.  They  form  one  of  the  three  grand 
classes  into  which  the  Tartars  are  divided;  the 
other  two  being  the  murza^  or  nobility,  and 
the  peasantry.  Their  chief  duty  consists  in 
reading  the  Koran ;  but  their  stock  of  know- 
ledge is  generally  so  scanty,  that  they  are 
seldom  able  to  interpret  the  Arabic  in  which 
the  office  of  the  mosque  is  performed.  The 
village  mullas  are  generally  aecently  behaved 
and  respectable  men ;  '  a  little  too  much  given 
to  sell  charms  for  the  ague,  but  living  for 
the  most  part  among  their  neighbours  a  quiet 
and  charitable  life,  the  arbitrators  as  well  as 
curates  of  their  sequestered  vallevs ;  and  fre- 
quently possessing,  m  addition  to  these  weigfa^ 
charges,  the  sinecure  office  of  parish  school- 
master.* (Quart,  Bev.  vol.  xxix.  p.  129.)  The 
Tartar  muUa  and  the  Persian  Molulh  have 
evidently  a  common  origin ;  but  their  rank 
and  offices  are  distinct. 

IKollatiii  The  common  name  for  the  spe- 
cies of  Verbaacumf  of  which  several  occur  wild 
in  this  oountry. 

SliiUet  (Fr.  molette).  In  Heraldry,  this 
term  denotes  the  rowel  of  a  spur.  In  iSiglish 
blazonry  it  is  depicted  of  five  points :  in  French 
of  six.  It  is  used  as  the  filial  distinction  of  the 
third  son.     [Diffkrence.] 

MuLLBT  (Lat  muUus,  (jr.  /Aixkos,  although 
the  same  word  did  not  denote  the  same  fish). 
The  name  of  the  fishes  of  the  genus  Mugil, 
which,  in  addition  to  the  family  characters  of 
the  Mugiloids,  have  the  middle  of  the  under 
jaw  produced  into  an  elevated  angular  point, 
adapted,  when  the  mouth  is  doMd,  to  a  cor- 
responding groove  in  the  upper  jaw ;  the  num- 
ber of  the  Imnchiostecous  rays  is  six.  Of  this 
genus  there  are  three  iBritish  species ;  viz.  the 
grey  mullet  (MuaU  Gtpito,  Cuv.) ;  the  thick- 
Upped  mullet  {Mwail  Ckdo,  Cuv.);  and  tkne 
short  mullet  (Mugu  curtus,  Yarrell) ;  of  these 
the  first  species  is  the  least  rare.  The  red 
mullets  (MuUus  Sunnuletus,  Cuv. ;  and  MuUus 
barbatus,  linn.)  belong  to  a  different  family  of 
fishes :  the  former  of  these  species  were  the 
fish  so  greatly  esteemed  by  the  ancient  Homans, 
and  for  which  extravagant  prices  were  given 
when  it  had  attained  an  unusBallv  large  size. 

Mulllelte.  A  native  phosphate  of  iron 
(Vivianite)  found  at  Mullica  Hill,  New  Jersey. 

MCiilIloii.  In  Architecture,  the  upri^t 
post  or  bar  dividing  two  lights  of  a  window. 

IKulttaitloiilate  (Lat.  multus,  many ;  arti- 
culuft,  a  joint).  In  Zoology,  a  term  applied  to 
the  antennsB  of  insects,  and  to  the  legs  of  crus- 
taceans and  dmpeds,  when  they  are  composed 
of  a  great  number  of  joints ;  also  to  bivalve 
shells  whiqh  have  numerous  teeth  in  the  hinge. 

BCiUtioiMrliiate  (Lat.  multus;  carina,  a 
ked).  In  ConcholofflTi ,  a  term  applied  to  a  shall 
which  It  traversed  by  many  keel-like  ridgea; 
as  the  Fusus  muUicafinaius,  Tsrebratula  nmth 
carinaia, 

BColttdlsiitkla  (tiat  multus ;  dens,  a  tooth}. 
In  Zoology,  when  a  part  is  armed  with  maagr 
teeth  or  tooth-like  piocesses.    A  fiunHj  S 


UULTILOCULAK 
Koiddi  U  hnice  termed  MaUidentaia  bj  Qe  J 
BUinrille,  on  sccoont  of  the  Etmctore  of  thm 

or  coffer).  In  BoUnr,  ■  term  appUed  t«  eiip>  I 
nles  or  oTariei  which  have  nun;  cell*.  , 

UcLTiLuouT-iK.  In  Coneholon,  thU  term 
i«  sppUed  to  those  thelli  which,  hke  the  naa- 
tilu,  hsre  their  cavity  divided  inl«  maaj 
ebtmheit. 

SbtltlnooilBl  (Lat.  moltiu ;  nomen,  nonj).  | 
In  A^bra,  an  expresaion  coDSJiUng  of  more 
than  two  tenne,  which  are  eonnectod  bj  the 
signa  of  addiUon  or  eabtiaction,  +  or  — . 
S^ueCiinea  it  ia  c&lled  a  polynomial ;  and  in  | 
modem  worki,  after  the  French  writer*,  ai 
pelynonu. 

diaooTered  b;  De  Hoivre  for  fbrming  the  na- 1 
moral  coefflmenta  which  ariae  in  tawing  anj 
multinomial  to  anj  giTen  power  without  the  I 
bODble  of  actnal  ioTolnlian.  The  binomial 
Iheoten  of  Newton  is  ft  particiilat  cue  of 
thia  1  Til.  that  in  which  the  nnmher  of  term* 

It  maj  eaailj  be  seen  that  each  term  in  the 
•q)anaion  of  (Ji, +  t,+  ...  +x.)~  will  be  of 
tlieform  C  x,«>  !,■•  x,>>  .  ..  2.0^  where  C  ia  a 

nnmericel  coefficient,  and  tlie  uLponenta  ma; 
hare  all  posuble  ralnea,  aeroa  ilieladed,  aub- 
iect  to  the  conditJon  a, +■,-<■  .  .  .  a.Dni. 
There  will  cooseqaentlj  be 

«(n  +  ll...(»-t-».-l) 


HULITFLE  POINT  ON  A  OUBTE 

rariaUes  '■•'! , ,  .i^lin  fimction  U  iriiOM 

II '^  partjal  aimreotial  eoeffldent 
■fP  ■■ 

would  alao  be  termed  a  multiple  inlogral,  and 

Ji-noWd  by 

■■dx.  dx,  . 


JJf- 


1,  2,  3    . 


terma  in  the  exponuon,  thia  being  the  nnmbei 
(^  BombiDfttioni,  allowing  repetitions,  of  ti 
things  taken  m  at  a  time.     [Com 


fll  il  ^1 ^1 

ta.]    Thia  ia  alao  the 


In.  cfTecting  the  iotegratioD  according  to  Xa, 
the  other  Tariables  mmt,  of  eoura^  be  ra- 
gainiid  aa  conetante,  and  tlie  integral  eom- 
pUtwI,  accordingly,  by  the  addition  of  an 
arbitWT  function  of  theae  variableo,  before 
proi^pedmg  to  the  next  integration,  and  ao  on. 
In  the  caae  of  definite  integration  theae  arbi- 
tr.iry  fonetion*  are  determined  at  each  soe- 
i^eeaive  atep.  In  applicatioDS  of  the  ealcnlu 
ire  lire  eoccemed  piincipallT  with  definite 
do'i'Ji  and  Iripli  intermit.  In  geometry,  for 
cinmple,  we  meet  with  inch  integrals  in  pn>- 
blrziK  on  the  qaadiBtnre  of  aorfaCM,  and  oob*- 
ture  of  Bolids,     Thus  the  doable  integral 

JJ'F(x,y)dxds. 

WDtilil  repreacoit  tbe  quadrature  of  a  aur&ce 
if  1''  (r,  y)  denoted  the  reciprocal  of  the  CMine 
oT  the  angle  betwen  the  ans  of  >  and  the 
normal  at  the  point  x,  g,  t.  The  aame  integral 
idao  repreaents  the  volume  of  the  apace  en- 
cl-oaed  between  ft  surface,  haTingr—F  (ay)  for 
its  eanalaon,  the  plane  of  xy,  and  a  certain 
(ylinoriol  Burface  with  generators  parallel  to 

111  eralnating  multiple  integisls  mncb  de- 
pend! upon  a  initsble  chwee  of  coordinates, 
and  it  IS  frequectly  neceesuy  t«  transform 
the  Tftriablei  before  attempting  tlie  Integra- 
tiuD.  TMs  ia  dona  by  means  of  the  fol- 
loiKiiK  formula:  If  x  end  y  are  each  re- 
ploi^cd  by  fonctiona  of  two  new  vftriablet  s 
und  IT,  then  dx  dv  moat  be  replaced  by  J  du  Al, 
wbcr«  J  ia  the  Jaabittn 


tQw 


itao  or  homogeneona  funetiim  whidi 
BJ  represents  by 
(•X*,.x,...x.)-. 


Knltl]^  (Lftt.  multiplex).  Any  quantity 
whith  contains  another  an  eiaot  niunber  cX  \ 
tinirs  without  a  remainder  ia  a  naillipU  of  the 
l.ittpr,  and  the  latter  is  AntbmultipU  or  part  of 
the  former. 

MnUlpla  ^negral.  The  remit  of  aoe- 
ceseive  integrations.  Thna  the  fonetirai  of  x 
whose  «"  differential  eodBdant  ia  a  pren 
Auction  X,  wonld  be  called  a  mnUi[Je  integral 
of  the  *"  order,  and  denoted  by 


dx    ^   I 
du    dv 


.</■• 


.  X(£f 


fiinetion  of  « independent 


A.  similar  theorem  holda  for  tii^  iotegnb; 
Aitrr  tranaformatJon,  the  new  limits,  of  eoma^ 
require  careful  determination. 

Moltlpl*  Volnt  on  »  Onrr*.    A  pcint 

through  which  the  curve  paasei  several  timea. 
I  For  instance,  if  every  line  drawn  throng  a 
point  n  on  a  curve  meet  the  latter  inr  points 
coincident  with  m,  then  «  will  be  a  rawtiipb 
poiHt  nftAtr'^  ordtro/muiiiplidly;  thnsif,in 
general,  Uk  represent  a  homogeneona  fimction 
of  the  i'^  order  in  the  Carteman  coordinate 
X,  y.  the  origin  will  be  a  multiple  pnnt  of  the 
r'*  Older  on  the  curve  whose  equation  is 

■t,4^Wr+l  +  ftc..  ..  -0. 
Of  the  infinite  number  of  lines  drawn  throiwh 
such  a  multiple  pdnt,  r,  at  mos^  will  meat  u* 
curvein  r+1  minddent  pointi;  these  will  be 


MULTIPLE 

the  tangents  to  the  r  branches  of  the  cnrre  which 
pass  through  the  multiple  point,  which  latter 
will  be  characterised  by  the  number  of  these 
tangents  which  are  real  or  imaginary,  distinct 
or  coincident  [Double,  Conjtoatb,  and 
Stationary  Points.]  A  curve  of  the  n^  order 
will  in  general  possess  no  multiple  points 
whatever,  and  should  it  do  so,  in  exceptional 
•  cases,  there  will  be  limits  to  their  number  as 
j  well  as  to  their  order  of  multiplicity.  Thus  a 
curve  of  the  «**  order  possessing  a  multiple 
,  point  of  the  «**  order  must  necessarily  consist 
of  a  system  of  right  lines  through  a  point; 
for  if  the  line  joining  the  multiple  point  with 
any  other  on  the  curve  did  not  lie  wholly  in 
the  curve,  we  should  have  the  anomaly  of  w  +  1 
intersections  of  a  curve  of  the  n*^  order  by  a 
right  line.  Similarly  a  proper  curve  of  the 
n**  order  having  a  multiple  point  of  the  order 
n  —  l  can  possess  no  other  multiple  point  else- 
where, for  the  right  line  joining  the  two  would, 
in  such  a  case,  meet  the  curve  in  more  than  n 
points.  In  short,  it  can  easily  be  shown  that 
to  demand  that  a  given  point  shall  be  a 
multiple  point  of  the  r***  order  on  any  curve  is 

equivalent  to  the  imposition  of  -^ 1  condi- 
tions. The  existence  of  miiltiple  points  has 
the  effect  of  diminishing  the  class  of  the 
curve,  or,  what  is  the  same  thing,  the  degree 
of  its  reciprocal,  and  in  estimating  this  effect 
a  multiple    point  of   the    order    r    may   be 

Wp  —  1^ 
regarded  as  equivalent  to    -> '-     double 

points.       [SlNOULAHITlES  OF  A  CuRVE.] 

Methods  of  finding  multiple  points  are 
given  in  most  treatises  on  the  Differential  Calcu- 
lus. They  can,  however,  be  frequently  detected 
at  once  from  the  form  of  the  equation  of  the 
curve.     (Salmon's  Higher  Plane  Curves.) 

A  mulHpie  point  on  a  surface  has  a  simi- 
lar definition;  every  right  line  through  it 
there  meets  the  surface  in  several  coincident 
points,  the  number  of  which  determines  the 
order  of  multiplicity.  Such  points  are  some- 
times called  conical  points.  [Conical  Point; 
Double  Point,  &c.] 

Multiple  Tangent  of  a  Carre.  A  line 
which  touches  that  curve  several  times.  Thus 
if  of  the  several  tangents  which  can  be  drawn 
to  the  curve  from  any  point  of  a  line,  r  always 
coincide  with  the  line  itself,  the  latter  will  be 
a  multiple  tangent  of  the  r^  order  of  multipli- 
city. Of  the  r  points  of  contact  of  such  a  tan- 
pent  some  may  oe  imaginary  or  coincident,  and 
the  nature  of  the  multiple  tangent  will  vary 
accordingl  V.  To  a  multiple  tangent  on  a  curve 
corresponas,  of  course,  a  multiple  point  on 
its  reciprocal,  so  that  the  theories  of  both 
are  intimately  connected.  [Multiple  Point  ; 
Double  Tangent,  &c] 

Multiple  Tangent  Xdne  of  a  Burflaoe. 
A  line  which  touches  the  latter  several  times. 
[Double  and  Trifle  Tangent  Linbs.] 

Multiple  Tangent  Flane  of  a  Bnrfkoe. 
A  plane  which  touches  the  surface  in  more 
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than  one  point ;  the  number  of  points  of  con- 
tact determines  the  order  of  multi'pliciti/^ 
[Double  and  Triple  Tangent  Planes.] 

Multiplicand.  In  Multiplication,  the 
number  or  quantity  that  is  to  be  repeated  the 
number  of  times  denoted  by  the  multiplier. 

Multiplication.  In  Arithmetic,  an  ab- 
breviated method  of  adding  together  several 
equal  numbers.  The  result  is  termed  the  pro* 
duct,  any  one  of  the  equal  numbers  is  called 
the  multiplicand,  and  the  number  which  indi- 
cates how  many  of  the  equal  numbers  are  to  be 
added  is  called  the  multiplier. 

Multiapiral  (Lat  multus;  spira,  Gr.  o-irclpa, 
a  spiral  turn).  In  Concholc^,  this  term  is 
applied  to  those  opercula  of  univalve  shellB 
which  exhibit  very  numerous  and  narrow  spiral 
coils  round  a  submedian  centre. 

BKultlatriate  (Lat.  multus ;  stria,  a  streak). 
In  Zoology,  when  an  animal  or  part  is  marked 
with  many  streaks. 

BKultivalve  (Lat.  multus ;  valva,  a  valw). 
In  Conchology,  when  a  shell  consists  of  seve- 
ral calcareous  pieces ;  as  that  of  the  chiton  or 
barnacle. 

BKultooa.  The  name  given  to  the  code  of 
laws  bv  which  the  Turkish  empire  is  governed ; 
consisting  of  the  precepts  contained  in  the 
Koran,  the  oral  injunctions  of  Mohammed,  and 
the  decisions  of  the  early  caliphs  and  doctors. 
It  relates  to  every  subject  of  life,  and  compriaeB 
various  matters  appertaining  to  government, 
the  sultan  being  the  sole  judge  of  its  appli- 
cation to  particular  cases.  [Sultan;  Vizib.] 
(Edinburgh  Review,  voL  x.  p.  269.) 

BKultungrnlate  (Lat.  multus ;  ungula,  a 
hoof).  In  Mammalogy',  when  a  quadruped 
has  the  hoof  divided  into  more  than  two  partH 
corresponding  with  three  or  more  digits;  as 
the  elephant,  rhinoceros,  &c.  Bay  so  de- 
nominated a  family  of  hoofed  quadrupeds  cor- 
responding with  the  PolyscMda  of  Aristotle. 

BKultnre.  In  Scotch  Law,  the  toll  or 
emolument  given  to  the  proprietor  of  a  mill 
for  grinding  corn. 

SKum  (3er.  mumme).  A  malt  liouor  made 
chiefly  at  Brunswick  of  the  malt  of  wneat,  with 
the  addition  of  a  little  oat  and  bean  meaL 

SKumia  Mineralia.  A  bituminous  sub- 
stance resembling  brown  asphalt. 

Mununilbrm.  In  Entomology,  the  nymphs 
of  certain  Lepidoptera  are  so  called  which 
resemble  an  Egyptian  mummy. 

SKummy  (Arab,  mumia,  from  mum,  wax). 
The  name  giyen  to  dead  bodies  preserved  in 
a  dry  state  from  putrefaction.  Mummies 
have  been  divided  into  two  classes — natural 
and  artificial;  the  former  arising  from  pecu- 
liar conditions  of  soil  and  atmosphere,  which 
permit  of  the  drying  of  the  animal  tissues ;  the 
latter  embracing  the  various  means  that  have 
been  employed  to  preserve  dead  bodies  from 
corruption.  Of  the  former  or  natural  dasa  of 
mummies,  instances  are  to  bo  found  in  the 
vaults  of  several  Continental  churches,  parti- 
cularly at  Strasburg,  Toulouse,  and  Bordeaux. 

The  art  of  embalming  owes  its  origin  to  the 
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Teneration  with  which  the  ancient  Egyptians 
regarded  the  corpses  of  their  relatives  and  of 
the  animals  which  their  religion  held  sacred ;  of 
these  upwards  of  fifty  difEbrent  species  have  been 
found  embalmed.  The  art  was  practised  also  by 
the  ancient  Jews,  Greeks,  and  itomans,  though 
it  never  attained  such  perfection  among  them 
as  among  the  people  from  whom  it  was  borrowed. 
It  was  also  adopted  as  a  national  custom  by 
the  Ghianches,  the  ancient  inhabitants  of  the 
Canary  Islands ;  a  full  account  of  which  is  to 
be  found  in  the  Esaai  sur  le$  Isles  FortunUs^  by 
M.  Bory  de  St.  Vincent. 

The  account  which  Herodotus  has  left  us  of 
the  Egyptian  process  of  embalming  has  been 
amply  confirmed  in  all  essential  particulars, 
not  only  by  subsequent  ancient  writers,  but 
in  still  more  recent  times  (see  the  Memoir  of 
M.  de  Houyer).  According  to  this  account, 
there  were  three  processes  employed  by  the 
professional  embalmers.  ■  In  the  most  costly 
method,  the  brain  was  extracted  through  the 
nostrils  by  a  hooked  iron  instrument,  as  well 
as  by  the  infusion  of  drugs.  The  viscera  were 
then  removed  through  an  incision  in  the 
aide;  and  the  belly,  having  been  filled  with 
myrrh,  cassia,  and  odoriferous  herbs,  was  sewn 
up.  The  corpse,  rubbed  with  natron,  was  then 
buried  for  seventy  days,  at  the  end  of  which 
time  it  was  smeared  over  with  g^m,  and  re- 
stored to  those  who  brought  it  The  second 
method  consisted  in  filling  the  intestines  with 
cedar  oil,  without  any  extraction  of  the  viscera: 
the  oil,  having  been  kept  in  the  body  for  some 
time,  brought  away  with  it,  when  drawn  off, 
all  the  bowels  and  viscera  in  a  fiuid  state,  while 
the  natron  destroyed  the  fiesh,  leaving  only 
the  skin  and  the  bones.  In  the  third  mode 
of  embalming,  for  the  poor,  a  mixture  of  salt 
and  water  was  injected  into  the  body,  which 
was  then  wrapped  up  in  natron. 

It  was  long  a  matter  of  uncertainty  what 
became  of  the  intestines  after  they  had  been 
removed  from  the  body  of  those  embalmed 
according  to  the  first  process.  Porphyry  and 
Plutarch  have  both  asserted  that  they  were 
thrown  into  the  Nile ;  but  modem  discoveries 
in  the  tombs  leave  no  doubt  of  the  fact  that 
th^  were  embalmed  separately,  and  deposited 
in  four  vases  in  the  coffin.  (1^  G.  Wilkinson's 
Manners  and  Customs  of  the  Ancient  Egy^ians, 
voL  ii.  p.  467,  second  series.) 

Diodorus  mentions  three  different  classes  of 
persons  who  assisted  in  preparing  the  body 
for  the  funeral :  the  scribe,  who  regulated  the 
incision  in  the  side ;  the  parasckistes,  or  cutter ; 
and  the  embalmers.  To  these  may  be  added 
the  undertakers,  who  wrapped  the  body  in 
bandages,  and  who  had  workmen  in  their 
employment  to  make  the  cases  in  which  it  was 
deposited.  Many  different  trades  and  branches 
01  art  were  constantly  called  upon  to  supply 
the  undertakers  with  things  required  for 
funereal  purposes :  as  the  painters  of  mummy 
cases ;  those  who  made  images  of  stone,  por- 
celain, wood,  and  other  materials ;  the  manu- 
facturers of  alabaster,  earthenware,  and  bronze 
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vases ;  those  who  worked  in  ivoiy ;  the  leather 
cutters,  and  many  others. 

It  appears  that  the  earl^  Christians  embalmed 
their  dead,  and,  accordmg  to  St.  Augustine, 
mummies  were  made  in  his  time,  at  the  end  of 
the  fifth  century.  But  it  is  probable  that  at 
the  period  of  Uie  Boman  invasion  of  Egypt 
the  custom  was  on  the  decline;  and  Sir  G. 
Wilkinson  maintains  that  in  all  probability  it 
fell  gradiially  into  disuse,  rather  than  that  it 
was  suddenly  abandoned  from  any  accidental 
cause  connected  with  change  of  custom,  or 
from  religious  scruples. 

Mumps  (Dutch  mumms).  This  term  is 
generally  applied  to  inflammation  of  the  paro- 
tid glands.  It  is  seldom  attended  by  much 
fever  or  constitutional  symptoms,  but  is  ooca- 
sionallv  translated  to  other  glandular  parts. 
A  gentle  dose  of  physic,  and  the  application  of 
a  piece  of  flannel  dipped  in  warm  salt  water  or 
in  solution  of  acetate  of  ammonia,  is  generally 
all  the  treatment  required.  From  the  way  in 
which  this  complaint  sometimes  spreads  in 
families  or  schools,  there  is  some  reason  to 
believe  it  to  be  contagious.  It  sometimes 
appears  epidemically. 

BKiiBdlo.  A  Cornish  mining  term  for  Iron 
Pyrites. 

BKiiBdillemBt  (Lat.  mundare,  to  cleanse), 
A  term  applied  in  old  Pharmacy  to  certain 
healing  and  cleansing  ointments  and  plasters. 

MiiBffO*  A  term  applied  to  woollen  cloth 
manufactured  from  old  wool  obtained  from 
the  rags  of  hard  fabrics,  the  rags  being  torn 
into  fibre  by  (Tjrlindrical  machines  armed  with 
teeth.  This  cloth  gives  substance  and  warmth, 
and  is  capable  of  a  fine  finish,  but  from  the 
shortness  of  the  fibre  is  weak  and  tender.  It 
is  chiefly  used  for  paddings,  linings,  office  coats, 
druggets  and  blankets.  Broadcloth  is  some- 
times made  with  a  large  admixture  of  this 
cheap  and  inferior  material    [Shoddt.] 

Mnnleipalltgr.  The  word  municeps,  in  the 
language  of  early  Eoman  jurisprudence,  sigii- 
fied  a  person  capable  of  holding  an  office 
or  digmty  (from  munus,  an  office,  and  capio, 
/  take).  It  was  appropriated  in  its  more 
particular  meaning  to  those  who,  by  the 
constitution  of  Rome,  were  admissible  to 
certain  privileges  and  honours,  but  not  to 
the  right  of  sufirage  or  magistracy,  in  conse- 
quence of  not  being  full  citizens.  These  were 
the  strangers  who  in  various  ways  became  in- 
corporated with  the  Boman  people  without 
acquiring  the  right  of  citizenship.  The  juris- 
consult Paulus  (as  cited  by  Festus)  notices 
three  sorts  of  municipes:  1.  Free  strangers 
settled  in  Home;  2.  Citizens  of  common- 
wealths which  became  absorbed  in  that  of 
Bome  by  conquest  or  submission  (quarum 
ci  vitas  uni versa  in  dvitatem  Bomanam  venit) : 
such  were  Aricia,  Csere,  Anagnia ;  3.  Citizens 
of  allied  commonwealths,  who  retained  their 
citizenship  at  home  while  at  the  same  time  they 
became  municipes  of  Bome :  such  were  Tibur, 
Pisa,  Arfunum.  It  is  plain  that  this  last  is 
the  sense  in  which  the  citizen  of  one  state  WM 


IMUNIMENTS 

nid  to  be  municeps  of  another.    Towns  of 
the  last  two  kinds  (if  the  passage  of  Panlus 
is  correctly  understood)  were  probably  com- 
prehended by  the  Romans  under  the  title  of 
municijHa ;  i.  e.  towns  which  possessed  their 
own  rights,  and  the  burgesses  of  which  were 
also  munidpes  of  Rom^.     Such  burgesses  often 
acquired  full    Roman   citizenship  and    even 
di^iity,  but  seem  to  have  been  always  (in 
the  republican  times)   regarded  as  of  recent 
and  comparatively  ignoble  franchise :  as  in  die 
passage  of  Juvenal  respecting  Cicero  (ignobilis 
et  modo   Ronue  municipalis  eques) ;  i.  e.  one 
coming  from  the    munidpium  of    Arpinum. 
By  later  writers,  municipia  are  sometimes  con- 
founded with  colonies.    The  word  municipal 
and  its  deriradves  have  passed  into  modern 
usage  in  two  different  senses:  1.  The  local 
government  of  a  small  district,  espedally  of 
a  town,  and  particularly  if  elective,  is  termed 
a  municipality :   such  are  municipal  corpora- 
tions in  England ;  2.  Eveiy  Latin  munidpium 
had  its  own  customary  law  (jus  munidpale). 
Hence  with  later  jurists  municipal  law  came  to 
signify  the  law  of  particular  towns,  districts, 
and  provinces.    In  this  latter  sense  the  cus- 
toms of  the  French  cities  and  provinces  were 
called  mutUcipal  laws.    Among  modem  pub- 
licists the  word  has  received  a  still  greater 
extension;  the  positive  law  of  a  country  (in 
opposition  both  to  natural  or  moral  law  and 
to  the  law  of  nations)  being  often  called  its 
municipal  law.     The  same  term  is  also  some- 
times used  rather  vaguely  in  contradistinction 
to    the  constitutional  or  political  law  of   a 
state ;  as  where  crimes  are  divided  into  olEsnces 
against  the  state  and  municipal  offences. 

mrnnlmaaf  (Lat.  munimentum,  from  mu- 
nio,  I  fortify t  as  serving  to  defend  the  title). 
A  eommon  name,  in  Legal  phraseology,  for 
deeds,  charters,  and  other  instruments  evi- 
dencing the  title  to  landed  property;  great 
landowners  have  generally  a  munirnent  roam 
in  which  these  are  kept. 

IKuaJeet.  Lidian  vadder,  the  produce  of 
Rtibia  cordifolia, 

BKiui^laluk  In  2k)ology,  a  subgenus,  CeT' 
mduB^  of  stags,  distinguished  by  haying  the 
horns  supported  on  bony  pinnacles ;  tfaiey  are 
found  in  the  Asiatic  Archipelago. 

BKiints's  Metal.  An  alloy  of  copper  and 
sine,  used  for  the  sheathing  of  ships,  composed 
of  60  per  cent,  of  copper  and  40  of  zinc  It 
admits  of  hot  rolling. 

MurseBoids  (Lat.  munena,  a  species  ofed). 
The  name  of  a  family  of  Apodal  fishes,  in- 
cluding the  true  eels  (Anguilla)  and  the  eels 
without  pectoral  fins  (Munsfia),  The  fishes  of 
the  latter  genus  are  more  voradous,  and  have 
their  jaws  armed  with  more  formidable  teeth 
than  the  AnguiUm.  One  spedes  {Murana 
Helena)  was  much  esteemed  by  the  andents, 
who  £attened  it  in  ponds  expressly  constructed 
for  the  purpose. 

Moral  Circle  or  Mural  Are  or  Quad- 
rant. In  Astronomy,  an  instrument,  generally 
of  large  size,  attached  to  a  stone  wall  or  pier  of 
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solid  masonry,  and  fixed  in  the  meridian  for 
the  purpose  of  measuring  the  distances  of  stars 
from  the  pole  or  the  zcmth.     The  first  mural 
quadrant)  or  rather  arc,  used  at  Greenwich, 
was  erected  by  Flamsteed  in  1689,  and  divided 
by  Abraham  Sharp.    There  are  still  two  quad- 
rants in  the  Observatory,  each  about  eight  feet 
radius  ;  one  of  them  was  erected  by  Graham  in 
1725,  for  the  observations  of  Halley,  and  was 
redivided  by  Bird  in  1768 ;  the  other  was  con- 
structed by  Bird  in  1760,  and  is  the  instru- 
ment with  which  Bradley  and  Maskelyne  made 
their  most  important  observations.    Ebcperience 
having  shown  that  entire  cirdes  are  susceptible 
of  much  more  accurate  division,  and  are  much 
less  liable  to  derangement  than  quadrants,  a 
mural  drcle  was  constructed  by  Troughton,  and 
placed  in  the  Observatory  in  1812.    Since  that 
time  the  advantages  of  this  construction  have 
been  fully  appreciated ;  and  a  mural  circle  is 
now  regarded  as  the  prindpal  fixed  instrument 
in  all  &e  great  public  observatories. 

Troughton*s  mural  cirde  is  six  feet  in  dia- 
meter.   It  is  formed  of  brass,  and  fixed  by- 
means  of  sixteen  conical  radii,  concentric  to* 
and  at  right  angles  with  a  conical  axis  nearly 
four  feet  long,  seven  inches  in  diameter  at  the  . 
extremity  at  which  the  drcle  is  fixed,  but  only 
half  as  much  at  the  other  extremity.    The  axis . , 
rests  and  turns  in  two  collars,  one  towaiids  . 
each  end  of  the  cone,  fixed  at  the  fh>nt  and 
back  of  a  stone  pier  about  four  feet  in  depth. 
.  The  degrees  are  cut  into  five  spaces,  on  a  nar- 
Irow  ring  of  white  metal  composed  of  gold  and! 
palladium.      The  divisions  are  read  by  sis 
micrometers,  placed  at  equal  distances  round 
the  drcle,  ana  securely  fixed  to  the  stone  pier. 
The  telescope  is  fixed  at  right  angles  to  an  axis 
which  works  within  the  conical  axis  of  the  dr- 
cle.    It  consequently  moves  in  the  plane  of  the 
circle,  and  can  be  clamped  in  any  position,  so 
that  the  readings  may  be  made  on  different 
parts  of  the  circle.    In  order  that  the  drcle 
may  move  easily  round  its  axis,  and  that  the  - 
lower  side  of  the  firont  socket  may  be  relieved 
from  the  load  of  the  instrument,  two  laree  fric- 
tion wheels  are  suspended  in  front  of  t£e  pier  - 
from  the  arms  of  two  levers,  which,  by  msMit 
of  counterpoises,  may  be  made  to  inppcp;^  the- 
whole  or  an^  part  of  the  weisht,    T^e  details 
of  construction,  however,  adnut  of  bebg  varied' . 
in  many  different  ways. 

The  use  of  the  mural  drole  is  to  measure 
angular  distances  in  the  meridian.    The  axis . 
must  therefore  be  placed  exactly  horizontal, 
and  the  plane  of  the  circle  vertical  and  in  the^ 
meridian,  and  the  line  of  sight  at  right  angles, 
to  the  axis  and  parallel  to  the  plane  of  the- 
circle.    Small  errors,  however,  in  the  adjust-- 
ments  scarcely  affect  the  results.    The  advan^ 
tages  of  the  mural  above  all  other  astronomictl 
circles  consist  in  the  permanence  of  the  micro- 
scopes, and  the  fadlitaes  for  observing  stars  by 
I  reflection.    (For  a  detailed  description  of  this 
!  instrument,  see  Pearson's  lVac^tVm^/ro9t(>my;  * 
I  also  Dr.  Robinson's  '  Description  of  the  Mural 
Circle  of  the  Armagh  Observatory,*  in  ypL  ix. 
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of  the    Memoirs  of  the  Royal  Jstronotnical 
aooUty,) 

Mnroblsoiilta.  A  Tariety  of  Felspar,  of 
a  golden  or  red  and  yellow  colour,  found  in 
the  Isle  of  Arran,  and  in  rolled  pebbles,  at 
Dawlish  and  at  Heavitree  near  Exeter.  It 
is  named  after  the  discQverer,  Sir  Koderick  L 
Mnrchison. 

BCnrder*    In  Enelish  Law,  the  killing  any 
person  under  the  king's  peace,  with  malice 
prepense  or  aforethought,  either  express  or  im- 
plied by  law.    The  word  is  of  the  same  origin 
with  the  German  mordt  French  meurire ;   in 
law  Latin,  murdrare,  which  word  was,  before 
4  Qeo.  II.,  when  legal  proceedings  were  in 
Latin,  an  essential  term  of  art,  so  tb^t  murder- 
afrit  instead  of  murdravU  yitiated  an  indictment. 
(2  Hale  187.)    The  malice  prepense  is  the  chief 
oharacteristic  which  distinguishes  murder  from 
other  species  of  homicide ;  and  it  is  the  great 
office  of  the  jury  to  determine  whether  or  not 
such  malice  has  been  shown :   either  express, 
as  eyinced  by  outward  circumstances ;   or  im- 
jtied,  as  where  one  deliberately  kills  another 
without  provocation  the  law  implies  malice. 
Malice  is  also  implied  where  persons  having 
authority  to  arrest  or   imprison,  using  the 
proper  means  for  that  purpose,  are  resisted  in 
■0  aoing,  and  killed,  wnich  offence  is  murder. 
Killing  in  the  prosecution  of  an  unlawful  act, 
when  the  act  is  done  deliberately  and  with 
intention  of  mischief  either  indiscriminately  or 
to  particular  individuals,  is  likewise  murder, 
whether  or  not  there  was  a  premeditated  design 
of  killing  the  individual  slain.    So  where  par- 
ticular malice  against  an  individual  is  wreaked, 
by  mistake,  against  another.    Whenever,  also, 
•^eath  ensues  on  an  unlawful  act  done  in  prose- 
cution of  a /e^um«  intention,  it  is  murder ;  as 
where  a  man  is  killed  by  a  shot  dischaiged  at 
4in  animal  with  intent  to  kill  and  steal  it ;   or 
where  the  intent  is  only  to  do  some  great 
"bo^y  harm,  and  death  ensues.    When  several 
4usemble  to  commit  a  breach  of  the  peace  force- 
fvSlj,  and  happen  to  kill  a  man  in  the  prose- 
*eiition  of  sudi  intention,  they  are  all  guilty 
•of  murder.    In  some  cases,  also,  murder  may 
be  the  consequence  of  a  lawful  act  criminally 
or  improperly  performed,  as  by  duress  in  a 
gaoL 

The  execution  in  cases  of  murder,  by  25 
(Jeo.  II.  c.  37,  was  to  take  place  the  next  day 
but  one  after  sentence,  unless  stayed  by  the  dis- 
cretion of  thejiuige;  with  an  exception  for 
Sunday,  by  9  d-eo.  IV.  c  31 :  and  it  was  usual 
to  sentence  on  Friday,  in  order  that  the  Sunday 
xnight  intervene  before  execution.  But,  in  1836, 
by  6  &  7  Wm.  IV.  c.  30  the  time  before  exe- 
cution was  made  the  same  as  in  other  capital 
oi^ces.    (See  now  24  &  25  Vict  c  100.) 

By  the  French  code  p^nal  of  1810,  the  several 
kinds  of  homicide  are  accurately  defined  ;^  and 
the  crimes  of  assassinat,  parricide,  infanticide, 
and  empoisonnement  are  capitaL  But  the 
power  given  to  the  jury  by  the  code  of  1808, 
of  pronouncing  under  what  circumstancee  a 
eriminal  act  has  been  committed,  materially 
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modifies  the  severity  of  the  law.  If  exte- 
nuating circumstances  are  found  by  the  jury, 
the  punishment  is  diminished. 

BKurez  (Lat.  a  sheU-fish).  A  name  applied 
by  Linnseus  to  a  genus  of  Vermes  Teetacea 
having  a  univalve  spiral  shell,  with  an  oval 
aperture  ending  in  an  entire,  straight,  or 
sughtly  ascendmg  canal.  The  Molluscs  thus 
characterised  form  a  family  (Murieida  or  rock- 
shells^  in  the  order  of  Frosobranchiate  Gas- 
tropoos  of  the  system  of  Woodward,  and 
include  the  following  genera :  Murex,  Pisania, 
Banella,  Triton,  Faeeiolaria,  Turbinella,  Can- 
cellaria,  Diehotropis,  Pyrula,  Fusus.  The  cele- 
brated Tjrrian  purple  dye  was  obtained  from 
two  little  shell-fish,  the  JBuocinum  and  Murex, 
the  former  being  found  on  rocks  near  the  shore, 
and  the  latter  in  deeper  water  on  the  Phosni* 
dan  coast. 

Murezan.  The  purpuric  acid  of  Dr. 
Prout.    Its  formula  is 'OsHtN^O,. 

BKurexlde  (Lat  Murex).  The  purpurate 
of  ammonia  of  Dr.  Prout.  It  is  best  obtained 
by  adding  four  grains  of  alloxan,  and  seven 
of  alloxantin,  dissolved  in  half  an  ounce  of 
boiling  water,  to  one-sixth  of  an  ounce  of  a 
saturated  solution  of  carbonate  of  ammonium. 
The  liquor  acquires  a  magnificent  purple  co- 
lour, and  deposits  small  crystals  of  murexide, 
which  are  green,  and  iridescent  by  reflected 
light,  but  a  deep  red  by  transmitted  light :  they 
form  a  beautiful  microscopic  object  The  che- 
mical formula  of  murexide  is  C,HgNgOg. 
Murexide  has  been  successfully  used  as  a  dye- 
ing materiaL    [Ubio  Acid.] 

UKuilaoita.  A  mineralogical  synonym  for 
Anhydrite  (anhydrous  sulphate  of  lime)  when 
it  contains  common  salt,  with  which  it  is  fre- 
quently associated. 

Morlatlo  Add  or  Bydrooblorlo  AoUL 
This  add  was  discovered  by  Glauber,  and 
called  by  him  ejpirit  of  salt.  In  its  pure 
or  gaseous  form  it  was  first  obtained  by 
Priestley  in  1774  ;  its  composition  was  shown 
by  Davy  in  1809,  who  proved  it  to  be  a  com- 
pound of  hydrogen  and  chlorine.  It  is  pro- 
cured in  the  gaseous  state,  by  acting  upon 
common  salt  (ddoride  of  sodium)  by  siUphuric 
add ;  the  add  is  decomposed,  and  its  hydrogen 
combines  with  the  chlorine  of  the  salt  to  form 
hydrochloric  acid ;  whilst  the  sulphuric  radide 
(0O4)  is  transferred  to  the  sodium,  which  is 
thus  conveitod  into  sulphate  of  sodium.  117 
parts  of  common  salt,  and  98  parts  of  concen- 
trated sulphuric  add,  afford,  by  their  mutual 
action,  73  parts  of  muriatic  acid,  and  142  of 
sulphate  of  sodium.  This  is  expressed  by 
the  equation  2NaCl  +  HjSO^  =»  2HC1  +  Na^^. 
This  acid  may  also  be  formed  by  passing  an 
electric  spark  through  a  mixture  of  equal  vo- 
lumes of  chlorine  and  hydrogen;  or  by  exposing 
such  mixture  to  the  sun's  rays,  or  infiaming  them 
by  a  taper,  they  unite  with  explosion,  but  with- 
out chanee  in  volume ;  1  vol.  H  +  1  vol.  01 »  2 
vols.  HCl.  As  the  spedfic  gravity  of  hydrogen 
is  to  that  of  chlorine  as  1  to  35*6,  the  spedfic 
gravity  of  the  resulting  hydrochloric  acid  gai 
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compared  with  hydrogen  will  be  18'25,andl00 
cubic  inches  of  it  will  weigh  39'5  grains.  Hy- 
drochloric  gas  is  rendered  liquid  under  a  pres- 
sure of  40  atmospheres  at  the  temperature  of 
50°.  It  extinguishes  flame,  and  is  intensely 
sour,  powerfully  reddening  vegetable  blues. 
Water  absorbs  it  with  much  violence,  taking  up 
about  480  times  its  volume.  This  solution  is  the 
state  in  which  this  acid  is  generally  used.  Its 
specific  gravity  is  about  1*19,  and  it  is  com- 
monly obtained  by  distilling  a  mixture  of 
equal  weights  of  salt,  sulphuric  acid,  and  water. 
When  hydrochloric  acia  acts  upon  metallic 
oxides,  a  mutual  decomposition  of  the  oxide  and 
acid  generally  ensues ;  the  oxygen  of  the  oxide 
unites  to  the  hydrogen  of  the  acid  to  form  water, 
and  the  metal  to  the  chlorine  to  form  a  metallic 
chloride.  Thus  it  is  that  soda  and  hydrochloric 
acid  form  chloride  of  sodium.  The  most  effec- 
tive test  of  the  pres«^nce  of  hydrochloric  acid  is 
nitrate  of  silver,  which  forms  an  insoluble  chlo- 
ride of  silver  in  solutions  containing  it. 

Mmioate  (Lat.  muricatus,  pointed  like  the 
murex).  In  Zoology,  where  a  surface  is  armed 
with  shorty  but  not  dose-set  cones,  having  a 
sharp  apex. 

Muridas  (Lat.  mus,  a  mouse).  The  family 
of  Rodents,  of  which  the  ^enus  Mus  is  the 
tvpe:  by  some  naturalists  it  is  restricted  to 
the  genera  Mus,  Hesperomys,  Dendromys,  Smin- 
thus,  Perognathus,  Cricetus,  Gerbillus,  Hydro- 
mysy  Hapalotis,  and  Pseudomys ;  by  other  natu- 
ralists it  is  extended  to  include  the  Jerboida, 
Myoxidm,  and  Castorida. 

Murines  (Lat.  mus).  The  name  of  a  tribe 
of  Bodent  quadrupeds,  of  which  the  genus 
Mtts  is  the  type:  it  includes  the  families 
Murida,  Arvicouda,  and  Sciurida,  and  is  the 
most  widely  distributed  of  all  the  Bodent  tribes. 

Mnromontlta.  A  variety  of  Allanite  foimd 
in  black  grains  at  Mauersberg  and  Boden  in 
the  Saxon  Erzgebirge. 

Murralii  (Fr.).  The  popular  term  applied 
to  various  malignant  diseases  to  which  cattle 
are  subject,  and  which  have  at  various  times 
made  terrible  havoc  among  them. 

Thus  a  disease  raged  extensively  on  the  Con- 
tinent from  1710  to  1746.  (Lancisi,  Disputatio 
Historica  de  Bovilla  Peste.)  During  that  period 
many  written  descriptions  were  produced  of 
this  pest,  among  which  the  work  of  Sauvages, 
the  celebrated  professor  of  medicine  at  Mont- 
pelier,  stands  pre-eminent.  The  disease  pro- 
duced in  1757  a  great  fatality  among  the 
cattle  of  this  country ;  and  an  account  of  this 
malady  was  published  in  an  excellent  work  by 
Dr.  Layard,  a  physician  of  London. 

The  murrain,  as  commonly  met  with  in 
England,  may  be  characterised  as  an  extremely 
malignant  inflammatory  oedema,  attacking,  and 
inde^  confining  itself  for  the  most  part  to  one 
of  the  hind  quarters  of  the  animal.  It  is  most 
common  in  Uie  seasons  of  spring  and  autumn, 
and  affects  principally  young  cattle.  The 
most  prominent  features  are  tumefaction  and 
a  discolouring  of  the  side  affected,  with  conse- 
quent lameness  and  inability  to  move ;  emphy- 
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sema  of  different  parts  of  the  body,  but  parti- 
cularly over  the  region  of  the  spine ;  and  all 
the  symptoms  of  putrid  fever  present  in  dis- 
eases of  a  typhoid  character.  It  speedily  runt 
on  to  gangrene,  and  few  animals  survive  an 
attack  of  this  kind « more  than  ten  or  a  dozen 
hours. 

Although  this  English  murrain  is  somewhat 
modified  in  its  vinuence  by  season,  locality, 
and  the  condition  of  the  sufferer,  it  is  never- 
theless generally  looked  upon  as  incurable. 
It  affects  chiefiy  young  animals  in  good  con- 
dition at  changes  of  food  in  spring  and  autumn. 

Another  murrain  is  the  so-called  pleuro- 
pneumonia, an  inflammation  of  the  lungs  and 
of  the  membrane  surrounding  them,  which  first 
became  contagious  in  this  countiy  in  1840,  and 
has  since,  at  intervals,  destroyed  ge&t  number! 
of  cattle  in  the  dairy  districts.  Then  there  if 
the  so-ealled  foot  and  mouth  disease,  another 
epizootic  which  has  done  mischief  enough 
(without  being  generally  fatal)  to  deserve  t£e 
name  of  murrain.  Lastly,  we  have  had  since 
midsummer  (1865)  the  Siberian  rinderpest,  or 
true  cattle  murrain,  often  destroying  whole 
herds.  It  is  apparently  a  typhoid  fever,  pro- 
ducing characteristic  eruptive  blotches  and 
abscesses  in  the  intestinal  canal,  and  result- 
ing in  death  after  a  few  days,  during  which 
there  is  a  mucous  discharge  nom  the  nose  and 
eyes,  fcetor  of  breath,  ulceration  of  palate,  and 
profuse  diarrhcBa. 

In  its  attempts  to  deal  with  this  terrible  dis- 
ease, the  vetermary  science  of  the  day  has  shown 
itself  almost  powerless.  The  variety  of  reme- 
dies applied,  and  the  singular  conflict  of 
opinions  on  the  efficacy  of  those  remedies, 
prove  at  least  the  absence  of  all  systematic 
attempts  to  record  and  classify  the  symptoms 
of  the  malady  as  from  time  to  time  it  has 
made  its  appearance.  From  the  vivid  descrip- 
tion given  by  Virgil  in  the  third  Georyic,  it 
would  seem  that  Uie  epidemic  which  ravaged 
Northern  Italy  in  his  day  much  resembled  the 
present  cattle  plague ;  and  for  at  least  seven- 
teen years  during  the  last  century  the  effects 
of  the  same  or  a  like  disease  were  felt  in  this 
country.  Yet  it  has  been  notui^justly  said  that 
'  there  seems  to  be  hardly  a  thread  of  experi- 
ence to  be  disentangled  from  the  story  of  tnose 
ravages  which  mi^t  form  a  clue  to  our  pre- 
sent difficulty.'  ^e  one  authoritative  remedy 
at  present  is  the  slaughter  of  the  herd  in 
which  a  single  tainted  animal  is  found — a 
course  which  savours  strongly  of  panic,  and 
protects,  or  seeks  to  protect,  the  commnnitgr 
at  the  expense  or  even  by  the  ruin  of  ths 
owners  of  diseased  herds.  Such  a  system 
not  only  casts  a  grave  refiection  on  the  vete- 
rinary science  of  the  time,  but  tends  to  ex- 
cite a  spirit  of  panic,  which  may  cause  serious 
mischief  during  future  epidemics  among  human 
beings.  It  can  scarcely  be  considered  safe  or 
prudent  to  adopt  a  course  which  'resemblos 
those  savage  instincts  of  the  lower  creatures, 
according  to  which  a  tick  bird  is  peeked  to 
death,  and  a  maimed  wolf  torn  to  pieces  by  the 
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(aek ; '  and  it  may  be  remarked  that  all  com- 
petent medical  writers  on  the  subject  agree  in 
oenyine  that  the  disease  is  incurable,  and 
in  condemning  the  method  of  indiscriminate 
massacre. 

It  is  possible  that  observations  of  the  symp- 
toms of  the  present  disease  may  lay  the 
foundation  for  a  real  veterinary  science ;  but, 
for  the  present,  the  prevention  of  the  malady 
is  more  important  than  the  question  of  medical 
treatment,  and,  like  that  of  all  other  infectious 
diseases,  consists  in  carefully  secluding  the 
herd  from  contact  with  diseased  animals,  and 
In  allowing  free  access  of  air  to  all  buildings, 
stalls,  &c,  with  daily  fumigation  of  them  by 
proper  disinfectants.  Care  should  be  taken 
to  examine  three  or  four  times  a  day  the 
cattle  on  every  farm,  so  as  to  remove  the 
liealthy  animals  as  soon  as  possible  from 
those  that  are  affected.  In  other  words,  ven- 
tilation and  cleanliness  are  found  to  be  as  in- 
•dispensable  for  the  health  of  cattle  as  for  that 
•of  men. 

MmrlilBe  (Lat.  murrhina  vasa,  from  Gr. 
ftof^ta).  The  material  of  the  murrhine  vases, 
•often  mentioned  by  writers  of  the  Roman  em- 
pire, has  been  a  subject  of  much  dispute  among 
inodem  antiquaries.  The  vases  came  from 
the  East,  and,  according  to  Pliny,  were  made 
of  some  precious  stone  found  chiefly  in  Par- 
thia ;  but  some  have  coi\jectured  that  this  was 
an  erroneous  opinion  prevalent  among  the 
Romans,  and  that  they  were  in  reality  of 
porcelain,  of  which  the  manufacture  was  un- 
known to  t^e  Western  nations.  (Plin.  Hist. 
Vat,  1.  37 ;  see  also  a  memoir  in  the  43rd  vol. 
of  the  Mhn.  de  VAcad.  des  Inset . ;  and  Maurice's 
Indian  Annuities,  vol.  vii.) 

Murry  or  Banffttlne.  In  Heraldry,  a 
dark  red;  one  of  the  colours  or  tinctures 
•employed  in  blazonry,  expressed  in  engraving 
by  opposite  diagonal  lines  crossing  each  other. 
It  is  reckoned  a  dishonourable  colour,  and  is 
Tarely  to  be  met  with  in  English  coats  of  arms. 

BflBarxas.  The  name  given  to  the  here- 
ditary nobility  of  the  Tartars,  or,  more 
«tricUy  perhaps,  to  the  second  class  of  their 
nobility;  the  first  or  principal  class  being 
deognated  beys.  This  titular  appellation  is 
also  sometimes  conferred  on  the  descendants 
of  public  officers;  but  the  latter  are  looked 
upon  as  upstarts  by  the  older  nobility,  and 
regarded  as  an  inferior  race.  The  Murzas  have 
fh>m  the  earliest  ages  been  distinguished  for 
their  bold  and  refractory  character ;  and  the 
privileges  which  they  formerly  possessed  sup- 
plied them  vrith  the  means  of  giving  effect 
to  their  turbulent  dispositions.  Since  the 
conquest  of  Tartary,  tney  have  sunk  into 
comparative  insignificance;  though  many  of 
them  retain  a  lai^e  share  of  their  former 
property,  and  have  considerable  influence 
among  their  own  countrymen.  {Quart,  Rev. 
vol.  xxix.  p.  128.)  The  Tartar  murjpa  is  evi- 
dently of  the  same  origin  with  the  Persian 
mirsa;  with  which,  howiver,  it  must  not  be 
confounded.    [MntiA.] 
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(Lat.).  A  genus  of  Rodent  Mammalia, 
comprising  many  species,  which  are  found  in 
nean^  every  part  of  the  world.  The  most 
familiar  examples  are  the  Norway  or  Com- 
mon Rat  (3ius  4ecumanus\  the  Black  Rat 
(itftM  Ratius)y  the  Mouse  (AT.  musculua),  the 
Long-tailed  Field-mouse  (Af.  agrestisX  the 
Harvest  Mouse  (M.  messoritis)^  and  the  Wood- 
mouse  {M.  sylvaticus).  These  species  are  found 
in  great  numbers,  and  will  devour  food  of 
almost  every  sort.  The  M.  qiaanteus  of 
Hardwicke,  found  in  Southern  India,  weig^ 
more  then  two  and  a  half  poimds,  and  measures 
more  than  two  feet  in  lens^h.  This  spedes 
happily  has  not,  like  the  Brown  Rat^  been 
introduced  into  Europe.  The  latter  species 
has  completely  extirpated  its  predecessor,  the 
black  rat,  in  many  of  the  great  towns  of 
England.  The  latter  species  has  now  become 
exceedinglv  rare.  The  species  of  the  genus 
Mus  are  distinguished  by  the  great  rapidi^ 
with  which  they  increase  their  number. 

lIKma,    [Banana.] 

Musaeeee  (Musa,  one  of  the  genera).  A 
small  but  important  natural  order  of  Endoge- 
nous plants  belonnng  to  the  Amomal  alliance, 
and  related  to  the  orders  vielding  ginger, 
arrow-root,  &c  ;  but  differing  m  having  several 
stamens  instead  of  one  only.  The  Plantain 
{Musa  sapienttim),  the  most  valuable  product 
of  the  vegetable  kingdom  in  hot  countries,  from 
the  abundance  of  nutritious  food  yielded  by  its 
fruit,  and  from  the  application  of  its  leaves  in 
thatching,  and  of  thread  obtained  from  its 
petioles  in  the  manufacture  of  the  finest 
muslins,  is  the  representative  of  the  order. 
Another  species  is  the  Musa  paradisiaca^  or 
Banana;  and  the  singular  plants  called 
Strelitjnas,  with  their  orange  and  blue  flowers, 
are  also  members  of  the  order  of  Musacets. 

BCiuoa  (Lat.  a  fly).  A  linnsean  genus  of 
Dipterous  insects,  now  expanded  into  a  family 
{Muscida)  of  the  fifth  tribe  {Aiherioera)  of 
the  order  Divtera  in  Latreille*s  system.  It  is 
distinguishea  by  a  proboscis  always  very 
apparent,  membn^nous,  and  bilabiate,  generally 
bearing  two  palpi,  and  capable  of  being  entirely 
withdrawn  into  the  oral  cavitv ;  and  a  sudcer 
of  two  pieces.  The  antennae  always  terminate 
in  a  plate  with  lateral  setse.  The  Muscidm  are 
divided  into  the  sub-families  Oreopkiks,  which 
includes  the  meat-fiy  {Musca  ffontitoria)  and 
the  common  house-fly  {Musca  domsstiea) ;  the 
Anthomyzaf  the  Hydromyza^  the  Seatomysa^ 
the  Doaehoceraf  the  Leptopoditcs,  the  Cktpro- 
inyzm^  the  GymnomyztSt  and  the  Hypocera. 

HSuseadlne  or  BCiuoatal.  A  ridi  sweet 
wine  made  of  Muscadine  grapes  in  the  South 
of  France.  These  grapes  are  also  dried  on  the 
vine,  for  fine  table  raisins. 

aggiobelkalk.  The  name  given  to  the  shelly 
limestone  occupying  the  midcUe  of  the  Triassic 
series  of  rocks  on  tne  continent  of  Europe.  It 
is  absent  in  England,  and  for  this  reason  the 
upper  and  lower  divisions  of  the  new  red  sand- 
stone run  together,  and  are  almost  inseparable. 
The  musche&alk  contains  a  good  number  of 
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characteristic  foesilB.    It  ia  ffeDcrally  compact,  | 
and  of  a  pale  ashy  ^y  ccuour,  bat  is  some-  i 
times  bituminous,  emitting  a  fetid  odour  when 
struck  by  the  hammer.  | 

Though  not  found  in  Enghind,  it  is  remark- ; 
ably  persistent    in   most   parts   of  Western 
Europe,  and  almost  always  in  its  typical  form.  ' 
Among  the  fossils  are  some  reptilian  remains ; 
and  a  peculiar  Ammonite  {Ceraiite),  interme^  { 
diate  between  those  of  the  carboniferous  lime-  ^ 
stone  and  the  secondary  rocks,  is  almost  if  not 
absolutely  characteristic  of  it. 

BKosol.    [Mossxs.]  i 

ICiuoioapa  (Lat.  musca,  a  fly\  capio,  I  ^ 
take),     A  genus  of   Dentirostral    Passerine : 
birds,  characterised  by  a  depressed  beak,  fur-  • 
nished  with  hairs  at  its  base,  and  with  the  j 
point  more  or  less  hooked  and  emaiginate.  i 
The  genus  is  now  split  into  yarious  subgenera;  | 
as  Tyrannua,  GymnocephalttSy  Musdveia,  and  | 
Muscicapa  proper,  &c.,  included  in  tne  family  , 
name  of  muscicapida.    Their  general  habits 
are  cruel  'and  predatory,  like  those  of  the 
shrikes;    and,   according   to  tbeir   size    and 
strength,  they  live  on  small  birds  or  insects. 
The  smallest  and  weakest  of  tbe  Muscica^rida 
gradually  approach  the  form  of  the  wagtails. 

BKosoMae.  The  family  of  Dipterous  insects 
of  which  the  fly  (Musca)  is  the  type. 

mnsciformea  (Lat.  musca,  a  fly ;  forma, 
form).  The  name  of  a  tribe  of  TijpuUdxBt  or 
crane-flies,  comprehending  those  which  have  a 
stout  body  and  short  legs,  resembling  the  com- 
mon flies. 

BKnaola  (Lat.  musculus,  Gr.  /tOs).  Fleshy 
fibres  susceptible  of  contractions  and  relaxa- 
tions. Some  of  the  muscles  are  obedient 
to  the  will,  and  therefore  called  voluntary; 
others,  such  as  the  heart,  are  independent  of 
the  will,  or  involuntary;  and  others,  as  the 
diaphragm  and  muscles  of  respiration,  generally 
have  a  mired  action,  being  to  a  certain  extent 
only  dependent  upon  the  wilL  Muscles  are 
aggregates  of  minute  muscular  fibres,  which 
appear  to  be  composed  of  small  globules ;  but 
we  are,  in  fact,  ignorant  of  the  ultimate  struc- 
ture of  the  muscles,  and  of  the  causes  on  which 
their  wonderful  powers  depend.  They  are  en- 
veloped in  and  penetratea  by  cellular  mem- 
brane, and  abundantly  supplied  by  nerves, 
blood-vessels,  and  lymphatics. 

When  muscular  flesh  or  flbre  is  carefully 
dried,  it  loses  about  75  per  cent,  of  water,  so 
that  a  pound  of  what  is  usually  called  raw  lean 
meat  includes  only  about  four  ounces  of  what 
may  properly  be  termed  nutritive  matter.  When 
lean  beef  or  other  flesh  is  very  flnely  minced, 
and  digested  in  small  but  repeated  portions  of 
cold  water,  and  well  expressed,  the  principal 
soluble  matters  of  the  muscular  tissue  are 
squeezed  out  of  it,  and  may  be  thus  obtained 
in  concentrated  solution,  the  flbrine,  fat,  al- 
buminous tissues,  and  some  other  insoluble 
bodies  remaining  in  the  residue.  The  juice 
thus  obtained  has  an  acid  reaction ;  it  contains 
phosphoric,  inosic,  lactic,  butyric,  and  perhaps 
some  other  acids,  tinged  by  t&e  colouring  prin- 
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ciple  of  the  blood ;  albumen  and  the  salts  of 
the  blood  are  also  found  in  it,  together  with 
kreatine  and  inosine ;  the  latter,  wmch  has  also 
been  called  mtuclesuffor  {^C^Jii^O^^  +  4H0), 
being  a  peculiar  crystallisable  sweet  substance, 
not  susceptible  of  vinous  fermentation,  and 
said  to  be  chiefly  conflned  to  the  involuntary 
musdes,  more  especially  to  the  heart  (It  is 
also  said  to  be  occasionally  present  in  the 
urine,  and  to  be  identical  with  pkaseohmannits 
or  the  sugar  of  the  Iddney-bean,  PhaseolitM 
vulgaris.)  When  the  juice  of  flesh,  obtained 
as  just  stated,  is  heated,  it  becomes  turbid,  and 
deposits  albumen  tinged  by  colouring  matter, 
the  coagulum  amounting  to  about  3  per  cent, 
of  the  fresh  muscle.  Fibrine,  gelatine,  albu- 
men, fat,  and  other  constituents  of  the  muscle 
forming  its  fibre,  nerves,  vessels,  &c.,  are  the 
principal  substances  which  remain  after  the 
exhaustion  by  cold  water,  and  are  of  course 
highly  important  in  reference  to  their  value  as 
elements  of  nutrition. 

All  the  muscles  are  under  the  immediate 
infiuence  of  the  brain  and  nerves ;  and  conse- 
quently when  this  infiuence  is  abstracted,  as 
by  the  division  of  the  nervous  trunks  by  which 
they  are  supplied,  the  powers  and  functions  of 
the  muscles,  whether  voluntary  or  involun- 
tary, are  in  the  first  instance  disturbed,  and 
afterwards  cease  altogether.  Electricity  if 
capable  to  a  certain  extent  of  recalling  the 
action  of  the  muscles,  provided  it  be  applied 
before  rigidity  ensues;  hence  the  supposed 
identity  of  that  power  of  matter  and  certain 
properties  of  the  nerves.  The  arrangement  of 
the  fibres  of  muscles  is  infinitely  various,  and 
adapted  to  the  particular  purposes  which  each 
has  to  fulfiL  In  the  voluntary  musdes  the 
fibres  are  generally  parallel,  or  nearly  so ;  but 
in  the  involuntary  musdes  they  are  more  or 
less  interwoven  and  interlaced.  When  muscles 
contract,  they  become  shorter,  harder,  and 
thicker,  and  Uieir  bundles  of  fibres  are  thrown 
into  undulated  lines,  with  a  tremulous  or 
vibratory  motion,  most  rapid  where  the  contno- 
tion  is  most  powerful,  ana  producing  a  distinct 
sound,  which  may  be  most  easily  heard  when 
the  tip  of  the  finger  is  put  into  the  ear;  it 
occasions  a  noise  like  that  of  carrisges  rumv 
bling  over  a  distant  pavement.  (m)lla8ton| 
Phihwpkical  Transactions,  1809.)  The  num* 
ber  of  these  vibrations  amounts  to  between 
twenty  or  thirty  in  a  second :  these  muscular 
sounds  are  importantly  concerned  in  the  dia- 
gnosis of  certam  diseases  through  the  medium 
of  the  stethoscope. 

BKoscle  Band.  In  coal-mines,  the  black 
shale  containing  embedded  musde  shells. 

ICiuoovado.  The  name  given  to  unrefined 
or  moist  sugar. 

HSusoovy  OUuM.  A  synonym  of  Mios, 
from  its  having  been  formerly  used  in  Bnssia 
as  a  substitute  for  window-glass. 

Muses  (Gr.  Movo'cu,  Lat.  Muss).  In  "Mj* 
thology,  the  goddesses  of  music,  poetiy,  9it, 
and  science.  The  worship  of  the  nine  Moses 
was  a  later  developement.    Pausanias  states 
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that  onginally  three  were  worshipped  on  Heh- 
wn,  Mdettf  Mnhni^  and  Aoidif  or  Reflection, 
Memory,  and  Song  (ix.  291).  Hesiod  {Theog, 
776  &c.)  gives  the  names  of  nine,  and  calls 
them  daughters  of  Zeus  and  Mnemosyne  (or 
Memory),  holding  them  to  be  the  sources  of 
eloquence,  music,  and  wealth.     [Pieridbs.] 

IBiuette.  A  name  sometimes  given  by  the 
oontuiental  nations  to  the  bagpipe.  The  iti- 
nerant performers  on  the  musette,  who  were 
fonnerly  very  numerous  in  many  European 
ooontries,  were  called  musara, 

IBaflemn  (Gr.  fiowruoy,  from  ttovffOf  a  muse). 
A  collection  of  curious  objects  in  nature  and 
art ;  but,  in  most  instances,  the  former.  The 
name  denotes  a  temple  or  place  sacred  to  the 
Mtises ;  and  is  said  to  have  been  first  given  by 
Ptolemy  Fhiladelphus  to  that  part  of  the  royal 
palace  at  Alexandria  in  which  he  placed  the 
famous  library.  In  England,  the  museum  at 
Oxford  is  the  most  ancient  institution  bearing 
the  name.  It  was  founded  in  1679,  and  en- 
riched, in  the  first  instance,  chiefiy  by  the  con- 
tributions of  Elias  Ashmole ;  but  want  of  room 
and  of  funds  has  prevented  it  from  affording 
an  adequate  exhibition  of  the  various  classes 
of  objects  for  which  it  was  originally  destined, 
and  which  modern  discoveries  have  so  greatly 
augmented.  The  foundation  of  the  British 
Museum,  in  London,  was  laid  by  Sir  Richard 
Cotton's  presentation  of  his  collection  of  ma- 
nuscripts. Since  that  period  the  library  has 
been  increased  by  the  addition  of  the  Harleian, 
Lansdowne,  Egerton,  and  several  other  collec- 
tions of  MSS. ;  by  extensive  purchases  out  of 
fimds  afforded  by  government ;  by  the  deposit 
of  copies  of  newly  published  works,  according 
to  the  legal  right  conferred  on  this  institution ; 
and  by  the  donations  of  George  III.  and  George 
lY.,  Uie  latter  of  whom  presented  to  it  his 
father's  library.  In  sculpture,  the  British  Mu- 
seum possesses  among  other  things  the  collec- 
tion of  marbles  brought  by  Lord  Elgin  from 
Greece,  that  called  the  TownW  marbles,  an 
assemblage  of  £Wptian,  and  the  Layard  or 
Nineveh  works  of  art,  together  with  recent 
acquisitions  ^m  Lycia  and  other  parts  of  Asia 
Mmor.  It  contains  also  the  Hamilton  vases, 
the  famous  Berberini  or  Portland  vase,  and 
the  collection  of  Etruscan  art  formed  by  Sir 
W.  Temple.  In  several  departments  of  na- 
tural history,  especially  in  mineralogy,  it  is 
extremely  rich.  It  was  fotmded  by  Sir  Hans 
Sloane  in  1733,  and  filled  the  mansion  known 
by  the  name  of  Montague  House,  until  the 
present  buildings  were  erected.  The  most 
celebrated  museum  in  Italy  is  the  Vatican,  at 
Ttome ;  next  to  it  that  of  Florence,  and  the 
Museo  Borbonico,  at  Naples.  In  France,  as 
well  as  in  Italy,  galleries  of  pictures  are  con- 
sidered as  within  the  meaning  of  the  general 
term  musie^  and  the  museum  of  the  Louvre 
it  chiefiy  remarkable  for  its  contents  of  this 
description. 

Miislirooin  (Fr.  mousseron).  The  Affaricus 
eampesirta^  or  eatable  agaric — ^a  species  common 
m  pastures,  and  well  known  for  its  culinary 
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excelleLce.  The  term  is  sometimes  applied  in- 
discriminately to  all  firm  fleshy  species  of  the 
genus  Agaricuit  whether  eatable  or  not. 

There  is  no  doubt  that  Agaricus  campestrisiB 
preferable  to  any  of  the  allied  species,  though 
it  must  not  be  regarded  as  the  only  one  that  is 
wholesome.  Indeed,  it  is  rejected  from  many 
Italian  markets,  where  species  of  more  sus- 
picious character  are  allowed  to  pass  muster. 
A  large  variety  of  the  mushroom  called  the 
Ox  Mushroom  measures  sometimes  flfteen 
inches  across,  with  a  projportionately  stout  stem. 
The  pileus  is  rough  with  scales ;  the  gills  are 

Suite  firee,  leaving  a  groove  round  the  top  of 
le  stem ;  the  smell  is  powerful,  but  agreeable 
It  grows  in  enormous  rings  many  yards  in  dia- 
meter, and  is  wholesome,  and  of  fine  flavour. 

It  is  impossible  to  give  any  general  rule  for 
avoiding  poisonous  mushrooms ;  but  no  one 
should  eat  Fungi  which  have  a  revolting  smeZL, 
or  leave  a  hot  sensation  in  the  mouth  and 
throat.  They  should  moreover  always  be  eaten 
in  moderation,  and  well  masticated.  ^  In  case 
of  accident,  an  emetic  should  be  taken  imme- 
diately, and  medical  advice  called  in ;  for  the 
symptoms  of  poisoniue  from  fungi  are  too  grave 
to  be  trifled  with  by  domestic  medicine. 

lCaslit4lilda.  In  Persia,  high  priests  who 
represent  the  vicar  of  the  Imam ;  they  are 
usually  three  or  four  in  number,  and  exercise 
enormous  influence  in  the  administration  of 
the  written  law. 

BKusio  (Gr.  fiovaitcfi,  sc.  rixyfl).  Literally, 
anv  art  over  which  the  Muses  presided.      The 

Enmitive  Athenian  education  consisted  of  two 
ranches,  music  for  the  mind,  gymnastics  for 
the  body,  but  the  former  term  had  a  much 
wider  signification  than  that  which  it  now 
bears.  It  comprehended  not  merely  the  use 
of  the  lyre  or  the  taking  part  in  a  chorus, 
but  also  elocution ;  and  as  knowledge  ad- 
vanced, the  term  was  so  extended  as  to  in- 
clude all  the  learning  and  accomplishments  of 
the  age.  In  the  more  modern  and  restricted 
sense,  music  is  the  art  of  combining  sounds  in  a 
manner  agreeable  to  the  ear. 

H^ew  Music. — Notwithstanding  the  labours 
of  the  early  fathers  of  the  church,  and  of  many 
other  learned  men,  there  are  few  materials, 
even  in  the  Old  Testament  Scriptures,  for  a 
satisfactory  account  of  the  music  of  the  Jewish 
people,  whose  restricted  intercourse  with  other 
nations  prevents  our  receiving  any  illustra- 
tion of  it  from  contemporary  writers.  From 
several  passages  in  these  Scriptures  music 
appears  to  have  been  united  with  prophecy. 
Samuel  (1  Sam.  x.  5)  says  to  Saul,  *Thou 
shalt  meet  a  company  of  prophets  coming 
down  from  the  high  place,  with  a  psaltery,  ana 
a  tabret,  and  a  pipe,  and  a  harp  before  them.' 
Theae  prophets  were  doubtless  poets  or  psalm- 
odists,  improvisatori  of  verses  which  they  sanff 
to  the  accompaniment  of  an  instrument;  ana 
many  of  the  fathers  have  supposed  that  the 
Jews  had  a  college  or  school  of  prophets,  which 
was  also  a  school  of  music,  for  they  almost 
universally  accompanied  themselves,  or 
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accompanied  by  others,  with  mnsicul  instru- 
ments. During  the  reign  of  David  music  was 
much  esteemed.  He  appointed  a  great  corps 
of  musicians  for  the  celebration  of  the  religious 
ceremonies ;  and  his  patronage  necessarily  ex- 
tended its  influence,  ^ut  for  some  time  before 
the  destruction  of  the  Temple  and  the  first 
Babylonish  captiyity,  music  and  the  sacred 
rites  had  met  -with  interruption,  both  on 
account  of  irar  and  by  their  intercourse  with 
foreign  nations.  The  Babylonish  captivity  was 
a  mortal  hlow  to  the  endeayours  they  had  made 
to  recover  their  music.  The  subsequent  in- 
roads of  Egyptians,  Persians,  and  Bomans  suc- 
cessively left  the  unfortunate  Jews  no  leisure 
to  cultivate  the  arts ;  and  it  appears  probable 
that  their  music,  which  scarcely  deserved  the 
name  till  the  reign  of  David,  depended  for  effect, 
even  at  its  best  epoch,  more  upon  the  number 
of  performers  than  upon  any  refined  knowledge 
of  the  art. 

Among  the  modem  Jews,  instrumental  as 
well  as  vocal  music  was  excluded  from  the 
synagogue  from  the  time  of  the  destruction  of 
Jerusalem.  The  singing  allowed  at  the  pre- 
sent day  is  a  modem  innovation ;  for,  accord- 
ing to  a  passage  of  their  prophets,  the  Jews 
consider  it  contrary  to  their  hiw,  or  at  least 
improper,  to  sing  or  rejoice  until  the  coming  of 
the  Messiah.  The  German  Jews  alone  at  the 
present  day  have  a  regular  musical  establish- 
ment in  their  synagogues.  They  sinj^  in  parts, 
and  have  preserved  traditional  melodies,  which 
are  consiaered  very  ancient.  At  Prague  an 
organ  is  used  to  accompany  the  singing. 

Egyptian  Music,  —  The  opinion  of  the 
ancients  was  pretty  general  that  Pythagoras 
was  indebted  to  the  lessons  of  the  Egyptian 
priests  for  nearly  all  the  science  he  possessed, 
and  especially  that  of  music  Though  Dio- 
dorus  Siculus  assures  us  that  the  E^rptians 
were  not  allowed  to  cultivate  music,  ana  that 
they  considered  it  useless  and  even  ii\jurioua 
to  society,  and  the  cause  of  effeminacy;  yet 
Plato,  who  had  visited  Egypt,  observes,  in  one 
of  his  Dialogues,  that  none  but  excellent  music 
was  allowed  where  the  youth  were  assembled. 
Strabo  tells  us  that  the  youth  were  instructed 
at  the  earliest  affe  in  music,  that  the  songs  were 
fixed  by  law,  and  that  the  sort  of  music  used 
was  established  by  the  goverimient  exclusive 
of  every  other  sort.  The  Greeks  even  attri- 
buted mQ  invention  of  some  of  their  musical 
instruments  to  the  Egyptians;  such  as  the 
triangular  lyre,  the  single  fiute,  the  drum,  and 
the  sistmm  (Gr.  anarpop^  a  raiUe), 

Like  all  other  professions  in  Egypt,  that  of 
music  was  heroditaiy.  Herodotus  tells  us 
that  the  inhabitants  of  Lacedsemon,  who  were 
Dorians,  resembled  the  Egyptians  in  this, 
that  their  mu«cians  were  all  of  the  same 
family;  and  that  their  priests,  like  those  of 
Egypt,  were  taught  medicine,  and  the  art  of 
playing  upon  stringed  instruments,  when  they 
were  initiated  into  the  mysteries  of  religion. 
The  same  author  mentions  that  in  the  pro- 
cessions of  Osiris  the  Egyptians  carried  sta- 
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tues  of  the  god,  singing  his  praises,  and  wex* 
preceded  by  a  flute.  A  singular  pn>of  of  tha 
antiquity  of  this  art  exists  at  Bome,  on  the 
GugUa  Botta,  in  the  shape  of  a  laige  obelisk 
brought  from  Egypt  by  Augustus,  and  thrown 
down  and  broken  at  the  sacking  of  the  city,  in 
1 527,  by  the  constable  of  Bourl^n.  It  exhibits^ 
among  other  hieroglyphics,  the  representation 
of  an  instrument^  as  here  given,  very  like  the 
colacsione  (a  species  of 
guitar)  still  in  use  in 
Naples.  From  the  pegs  ^ 
it  is  evident  that  two 
strings  were  employed ;  and  the  length  of  the 
finger-board,  if  the  strings  were  tuned  at  a 
great  interval  from  each  other,  would  afford  a 
very  considerable  scale  of  notes.  This  instnb- 
ment  alone  proves  to  what  extent  music  was 
cultivated  in  Egypt,  and  that  its  inhabitants 
were  acquaintea  with  the  method  of  repeat- 
ing the  scale.  Thoth,  oi  the  ancient  Hermes 
Tnsmegistus,  to  whom  is  ascribed  the  invention 
of  writing,  astronomy,  reb'gious  rites  and  cere- 
monies, has  the  credit  also  of  having  invented 
the  lyre,  with  three  strings.  The  following^ 
according  to  one  form  of  the  myth,  was  the 
origin  of  the  invention :  The  Nile,  after  its 
inundation  on  one  occasion,  left  on  retiring  a 
quantity  of  dead  animals,  and  among  the  rest 
a  tortoise.  The  flesh  soon  perished  and  dried 
up,  from  the  heat  of  the  sun ;  nothing  but  the 
shell  and  the  cartilages  was  left,  and  from 
their  contraction  they  had  become  sonorous. 
Hermes,  strolling  on  the  banks  of  the  riy«r, 
struck  his  foot  against  this  tortoise-shell,  and 
was  agreeably  surprised  by  the  sound  it  pro- 
duced ;  and  this  fumishea  him  with  the  first 
idea  of  a  lyre.  He  gave  his  instrument  the 
general  form  of  the  shell,  and  strung  it  with 
Uie  dried  tendons  of  animals,  resembung  the 
grut-strings  of  the  present  day.  This  is,  how- 
ever, only  a  Euhemeristic  or  rationalised  veiv 
sion  of  the  myth,  which  is  given  in  a  mors 
genuine  form  in  the  Homeric  Hymn  to  Hermes, 
and  in  Apollodorus  iii.  10.  2. 

The  single  flute,  called  pkoiinx,  seems  to 
have  greater  claims  to  antiquity  than  the 
lyre  itself.  Apuleius,  describing  the  mys- 
teries of  Isis,  tells  us  the  form  of  this  in* 
strument,  as  well  as  the  manner  in  which 
it  was  held;  and  all  the  representadoni 
of  it  show  that  it  resembled  tne  bullodc's 
hom.  Indeed,  there  can  be  no  doubt  that, 
in  the  remotest  period,  the  horns  Uiemselves 
were  used  for  the  purpose.  But  it  is  certain 
that  the  Egyptians  had  instruments  much  mort 
susceptible  of  inflection  than  those  of  which 
we  have  been  speaking ;  for  on  the  ceilings  and 
walls  of  the  chambers  of  the  tomb  of  Osyman* 
dyas,  at  Thebes,  described  veiy  circamstantially 
by  Diodorus,  there  are,  among  other  decora- 
tions, several  representations  of  musical  inatm- 
ments ;  one  of  which,  from  Denon,  is  given  on 
the  next  page,  for  the  purpose  of  showing  ths 
reader  that  the  harp  of  the  present  day  is  in 
general  form  not  very  dissimilar  to  the  instru- 
ment then  in  Egyptian  use,  and  that  pafonBr 
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close  resambUnee  Co  tha«e  of 

The  arU  vhich  flonrished  in  this  nalaon  at  so 
early  a  period  would  doubcleu  hare  continued 
to  do  BO  under  their  own  lunge ;  but  aft«r  the 
■ubjugHlioD  of  the  nation  iy  Cambytea,  B.  C. 
fl2fi,  a  period  of  areat  depression  followed. 
The  Ftalemiea,  indeed,  eneoumgBd  the  arts ; 
but  under  their  reigns  liej  were  cnltiyalsd 
chiefly  by  Greeks,  At  a  feast  of  Bacchus, 
grrea  by  Ftolemy  Philadelphus,  Athenteua 
njn  thut  the  choir  was  composed  of  eii 
tnuidred  musiinBns,  and  of  that  number  one- 
half  were  performers  on  tbe  cithara.  Aoeoid- 
1  author,  nnder  tie   seventh 
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the  practice  of  i 
«omn>on'in  the  country,  that  (h< 
peasant  or  labourer  near  Alexandria  unable 
to  play  on  the  lyre  and  flute.  The  father  oi 
Cleopatra,  who  was  the  last  of  the  Ptolemies, 
tram  hie  skill  on  the  flute  took  the  title  of 
Aoletes  (flate-p  layer),  and  established  musical 
competitions  in  hia  palace,  himself  disputing 
the  prize  with  the  flrst  musicians  of  the  day. 
'Snch  wut  the  flaunshinf;  state  of  the  art  in 
Egypt  up  to  the  time  of  Cieopatra's  misfor- 
tnuM.  Among  the  modern  Egyptians  no 
remains  or  traces  of  the  ancient  art  are  now 
to  be  found.  Still  they  are  passionately  fond 
of  music;  and  there  are,  aecording  to  E^TarTi 
to  be  foncd  among  them  both  male  and  female 
mnsiciaDS  who  sins  and  accompany  thei 
This  author  describes  them  as  most  BUCcesBfol 
In  their  plaintive  mnaic;  to  which,  he  aays, 
oten  the  Turks  themselTcs,  the  enemies  of  art, 
irill  pass  whole  nights  in  listening. 

Grecian  Music. — According  to  the  logo- 
graphers,  who  modified  the  Greek  myths  to 
auit  their  own  pnrpoaes,  there  came  into 
Greece  with  Cadmus,  the  son  of  Agenor,  a 
class  of  men  well  veraed  in  the  arts  and 
■dencea,  and  called  Curet«e.  These  eatabliahed 
themselrea  in  Phrygra,  where  they  were  ailed 
Corybantes;  and  in  Crete,  where  they  received 
the  name  of  Dactyl] :  they  spread  also  into 
Rhodes,  Samothracia,  and  otJier  places.  In 
these  places  writing  and  music,  we  are  told, 
were  the  arts  prindpally  taught  by  them. 
The  legend  goes*  on  to  sav  (bat  Cadmns,  in 
SamothnciB,  took  to  wife  flarmonis  (sister  of 
Itinn*  and  DordaDua),  who  was  ao  titled 
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mwric  that  tie  Greeks  gsre  her  name  to  the 
ait.  Diodoms,  in  describiiig  the  marriage 
feast  of  the  parties,  makes  the  gods  them- 
■elrea  gnMtS-  Hermes  came  wi^  bis  lyre, 
ApoUo  biouEht  ■  similar  instrument,  Athena 
aasiited  with  a  flute,  and  tbe  Muses  also 
brought  their  flutes ;  Electra,  the  mother  of 
the  bride,  celebrated  the  mysteries  of  Cybele 
with  dancing,  tambourines,  and  cymbals.  TMs 
■tory  waa  probably  founded  on  ceremonies 
which  the  prioata,  at  certain  festirala,  per- 
formed in  honoor  of  Harmonia  and  Cadmos. 
It  is  nnnecessarf,  however,  to  notice  here  the  - 
mythical  tales  whidi  involve  reference  to  the 
art  of  music,  as  not  a  particle  of  genuine 
history  cud  be  extracted  from  them. 

The  instrnmentB  mentioned  in  the  Uiad  and 
Odgnfjf  are  the  lyre,  the  Bate,  tbe  syrinx,  or 
Pan's  pipes.  The  lyre  in  the  Homeric  poems  is 
called  ipipiUTif,  mUpa,  and  x^A.vt ;  Aristophanea 
being  the  BrstQreekpoetwho calls  itAApa,  In 
the  Homeric  poems  music  and  poetry  are  inse- 
parable :  imiii,  a  ttngir,  being  the  word  used 
to  express  a  poet.  I^  tjie  eighth  book  of  the 
Odt/suy,  Seniodocns  is  described  in  hia  cha- 
racter of  poet  and  singer  as  the  glory  of  the 

Greece  appear  to  have  much  resembled  the 
Celtic  baids.  They  wandered  about,  tinging 
their  works  in  great  cities,  and  usually  found 
admisrion  to  the  palaces  of  princes,  where  Ihtj 
were  treated  as  though  endued  with  insjnntJoil. 
Bnmey  remarks  that  religion  only  can  impart 
permanence  to  any  system  of  murac ;  and  b* 
conjectures  that  the  airs  sung  in  the  templet 
in  tbe  time  of  Plutarch  were  dien  of  the  same 
relative  antiquity  as  to  us  is  the  plain  chant 
of  tbe  hymns  of  the  Catholic  Church.  Plato, 
Porphyry,  Athenmis,  and  the  scboUast  of  Pin- 
dar, speak  highly  of  the  talents  of  l%aletas 
of  Cr^  who  is  said  to  have  founded  the  second 
of  the  musical  schools  which  flourished  at 
Sparta.  If  we  are.  to  credit  Plutarch,  Ardn- 
lochus  contributed  more  than  any  other  to 
the  advancement  of  poetry  and  music.  Hero- 
dotus, always  ready  to  ascribe  historical  se- 
quence to  mythical  or  semi-mythicnt  timea, 
makes  him  Uie  contemporary  of  Candaules, 
and  of  Qrges,  king  of  Lydis.  72*  years  befora 
Christ;  but  modem  chrDnologrsta  place  him 
mnch  later.     He  was  a  native  of  Paras. 

Without  entering  into  particulars,  it  is  suffi- 
cient to  mention  that  at  this  period  melody  was 
■trictly  determined  by  the  measure  of  the  vcitc. 
A  di^rent  set  of  feet  in  a  verse  neceassrily 
required  new  airs  in  the  music.  Hexameter 
was  the  most  ancient  species  of  measure,  and 
ao  continued  till  the  introdnctioo  of  lyric  poe- 
try. If  Aiclulochua  was  the  inventor  of  music 
difllerent  to  that  which  snited  the  hexameter 
verse,  be  was  indeed  the  inventor  of  lyric 
poetry,  which  after  his  ^me  became  a  specie* 
of  versiflcation  totally  distinct  from  tbat  of  tba 
heroic.  Archilochua  is  supposed  to  have  been 
one  of  the  first  conquerors  at  the  I^iUan 
games,  Tyrtaus,  who  was  a  Soldier  as  woU 
I,  was  celebrated  for  hia  milita^ 
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longs  or  airs.  The  scholiast  of  Horace  makes  | 
the  Laceds&monians  indebted  to  him,  during 
the  Messenian  war,  for  a  victory  in  a  battle, 
in  which  he  led  them  on  to  the  sound  of  the 
militaiy  flute,  and  states  that  for  this  good 
serrice  they  rewarded  him  with  the  rights  of 
citizenship.  The  authors  who  haye  written 
on  the  progressiye  state  of  Greek  music  una- 
nimously celebrate  the  talents  of  Teipander ; 
but  nei&er  the  exact  time  of  hit  aj^arance, 
nor  the  place  of  his  birth,  can  be  ascertained. 
Many  have  given  him  the  credit  of  having 
added  the  three  strings  to  the  lyre:  it  is 
said,  however,  that  he  was  the  first  who 
used  the  seven-stringed  lyre  among  the  Lace- 
daemonians, by  whidi  he  gave  great  offence 
to  the  people.  The  Spartans  disliked  innova- 
tion, and  Plutarch  relates  that  the  Ephori  fined 
him  for  his  invention.  The  Amndelian  mar- 
bles state  that  he  obtained  the  first  prize  in 
music  at  the  games  instituted  at  Sparta  to 
avert  the  anger  of  Apollo  for  the  murder  of 
one  of  his  priests  by  the  Dorians.  Plutarch 
says  that  no  other  proof  of  his  skill  could  be 
wanting,  seeing  that  his  name  appears  four 
times  on  the  register  of  the  IVthian  games, 
where  he  carried  off  successively  fouir  of  the 
prizes.  At  the  Grecian  games  music  formed  a 
principal  part  of  the  ceremony:  the  combats 
were  to  the  sound  of  music.  In  the  dramatic 
representations,  the  declamation  was  accompa- 
nied by  an  orchestra,  and  there  were  moreover 
particular  prizes  allotted  to  the  profei^rs  of 
the  art.  At  first  music  had  but  little  share 
in  the  Olymmc  games,  but  at  a  later  period 
prizes  were  given  to  successful  competitors  in 
this  art.  It  is  well  authenticated  that,  at  a 
comparatively  late  period,  Nero  appeared  at 
them,  and  of  course  carried  off  the  prizei.  The 
Pythian  games,  founded  in  remembrance  of 
Apollo's  mythical  victory  over  the  serpent 
Python,  were  at  first  confined  to  poetical  and 
lyrical  contests ;  but  in  these  music  was  after- 
wards admitted  to  a  share  of  the  prizes ;  and, 
in  the  year  559  before  Christ,  a  crown  was 
decreed  to  the  best  performer  on  the  lyre,  or, 
rather,  on  an  instrument  with  strings.  The 
prize  was  nothing  more  than  a  laurel  crown, 
m  memoir  of  the  love  of  Apollo  for  Daphne; 
though  afterwards  the  apple,  a  fruit  conse- 
crate to  Apollo,  was  addea.  At  these  games 
a  peculiar  musical  composition  was  performed, 
of'^  considerable  length,  in  allusion  to  the  con- 
test of  the  god  with  the  serpent:  it  was 
composed  by  Sacadas,  and  sung  for  the  first 
time  by  him  at  Delphi.  Amonff  the  musi- 
cians and  poets  who  oistinguished  themselves 
at  these  games  were  Alcman  of  Sordes; 
Alcatva  of  Mitylene,  the  contemporary  of 
Sappho  (to  the  latter  of  whom  Aristoxenus 
and  Plutarch  attribute  the  invention  of  the 
Ifixolydian  mode,  of  which  Plato,  the  advo- 
cate of  simplicity  in  music,  much  complains); 
Mimnermus,  famous  for  his  performances  on 
the  fiut«,  in  the  sixth  century  before  the  Chris- 
tian era ;  Simonides,  bom  at  Ceos,  638B.c.,the 
master  of  Pindar,  who  was  bom  at  Thebes, 
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m  Bceotia,  about  520  years  before  our  enk 
At  the  Nemean  games,  which  took  their  name 
from  Nemea,  a  v^lage  in  Arcadia,  the  contests 
were  somewhat  similar  to  those  at  the  Olympic 
games,  and  it  is  known  that  those  in  music 
formed  a  portion.  It  was  at  these  games  that 
the  nmsician  Pylades,  of  Megalopolis,  sang, 
accompanied  by  the  lyre,  an  air  composed  by 
Timotxieus,  in  which  the  words  were  so  suited 
to  the  drcumstances  of  the  battle  of  Mantinea, 
that  the  audience  immediately  turned  their 
eyes  to  Philopoemen,  who  was  present,  and 
interrupted  the  singer  by  shouts  and  accla- 
mations of  applause.  Timotheus,  bom  at 
Miletus,  446  B.C.,  was  one  of  the  most 
celebrated  poets  and  musicians  of  antiquity. 
Pausanias  tells  us  that  to  the  seven  strings  of 
the  lyre  he  added  four  more ;  though  Suidas 
says  that  he  added  but  two,  the  tent£  and  the 
eleventh :  for  which  innovation  he  was  banished 
^m  Sparta,  and  ordered  to  cut  off  the  addi- 
tional strings,  that  he  might  not  cormpt  the  ears 
of  the  youth  with  too  great  a  variety  of  notes. 
This  Timotheus,  who  died  two  years  before 
the  birth  of  Alexander,  must  not  be  con- 
founded with  the  celebrated  flute-player  who 
was  so  great  a  favourite  with  that  prince, 
and  whose  tones  animated  him  to  arms.  The 
Isthmian  did  not  differ  from  the  gam'es  already- 
described  :  they  received  their  name  from  being 
celebrated  on  the  isthmus  of  Corinth.  Other 
games  existed  in  different  cities,  as,  for  instance, 
the  Panathenaic  at  Athens.  Music  was  culti- 
vated at  all,  and  held  in  much  esteem. 

At  Athens,  in  the  time  of  Perides,  music 
was  considered  so  necessary  a  part  of  education, 
that  not  to  imderstand  it  nor  play  any  instru- 
ment was  considered  a  disgrace.  Pencles  was 
especially  zealous  in  bis  patronage  of  musie. 
Besides  regulating  the  form  and  increasing  the 
number  of  musical  competitions  at  the  Pana- 
thenaic festivals,  he  built  an  edifice  called  the 
Odeum,  for  the  express  purpose  of  rehearsals 
previous  to  performance  in  the  theatre.  It  was 
during  his  era  that  Antigonides  and  Dorion, 
the  two  most  eminent  flute-players,  flourished. 
So  great  appears  to  have  been  the  passion  for 
flute-playing,  that  as  mudi  as'  three  talents 
(upwards  of  600/.)  were  given  for  a  single  flute. 
Women  also  were  performers  on  the  flute.  Of 
these  the  most  renowned  was  Lamia,  to  whom, 
for  the  benefits  she  had  prevailed  on  Demetrius 
to  confer  upon  the  city,  the  Athenians  dedi- 
cated a  temple,  under  the  name  of  Aphrodite 
Lamia.  It  seems  that  execution  on  this  in- 
strument was  carried  to  a  great  extent;  for 
Aristotle  cries  out  against  the  difficult  passages 
that  used  to  be  practised,  and  even  against 
music  generally.  The  people,  however,  who, 
as  a  mass,  are  never  disposed  to  give  up  the 
pleasures  of  sense  for  those  of  the  mind,  con- 
tinued to  encourage  these  novelties  and  their 
authors ;  and,  from  being  the  handmaid,  music 
became  the  mistress  of  poetry.  The  justice  of 
the  complaints  of  Plato  and  Aristotle  on  this 
point  is  confirmed  by  ArisUwenus  himself, wail 
skilled  in  the  art;  and  Plutarch  tntpm^ 
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laments  that  the  theatre  had  mined  music. 
After  the  complete  subjugation  of  the  Ghreeks, 
music,  like  the  rest  of  the  arts,  fell  into  decay. 
They  continued,  indeed,  to  cultivate  music  under 
the  Uoman  emperors,  and  under  their  own :  even 
afterwards,  under  the  Turks,  it  was  one  of  their 
amusements ;  but  so  barbarous  is  it  in  the  pre- 
sent  day,  that  it  is  difficult  to  conceive  that  the 
same  nation  ever  possessed  a  music  which  drew 
down  the  plaudits  of  thousands.  To  form 
any  idea  of  the  ancient .  Greek  music  is  now 
past  all  hope :  materials  upon  which  we  could 
judge  have  long  since  passed  away;  but  we 
will  add,  in  conclusion  to  this  section,  the 
opinion  of  M.  Gingucn^  on  the  subject.  *  We 
se«  in  the  poetical  works  of  the  Greeks  the 
variety  and  liveliness  of  their  passions,  and 
these  same  passions  could  not  be  expressed  in 
music  without  an  equal  variety  of  air  and 
modulation.  I  do  not  mean  by  that  to  say 
that  Greek  music  was  entirely  similar  to  our 
own:  to  decide  that  point  it  would  be  necessary 
to  hear  and  compare  the  one  with  the  other.  I 
maintain  only  tnat  Greek  music  was  full  of 
harmony;  that  it  admitted  that  variety  of 
modulation  which  alone  can  give  pleasure  to 
cultivated  minds ;  and  that  to  suppose  that  the 
Greeks  were  pleased  with  a  music  that  compre- 
hended but  u>ur  notes  is  one  of  the  greatest 
follies  that  can  be  imagined.' 

Botnan  Music, — Strabo  and  Livy  affirm 
that  the  public  music  of  the  Romans,  as  used 
at  sacrifices,  was  learnt  from  the  Etruscans. 
Servius  Tullius,  in  his  alleged  division  of  the 
people  into  classes  or  centuries,  is  said  to 
nave  directed  that  two  entire  centuries  should 
consist  of  trumpeters,  horn-players,  and  those 
who  sounded  me  charge.  One  hundred  and 
fifty  years  afterwards,  uie  marshal  at  funerals 
was,  by  the  laws  of  the  twelve  tables,  directed  to 
provide  six  flute-players.  Among  the  Bomauii, 
as  was  also' the  case  with  the  Greeks  [see 
above],  music  and  the  drama  were  inseparable. 
In  the  end  these  exhibitions  became  onensive ; 
but  the  further  notice  of  these  is  unnecessary 
in  this  place.  Music,  however,  was  for  a  long 
period  confined  to  sacred  uses ;  and  it  was  only 
after  the  defeat  of  Antiochus  the  Great  that 
the  Asiatic  custom  was  introduced  of  having 
female  musicians — psaltria — to  play  at  festi- 
vals and  private  banquets.  The  Etruscan 
music  was  cultivated  with  success ;  for  all  the 
instruments  of  the  Greeks,  which  are  known  to 
us  from  their  bas-reliefs,  are  to  be  found  in 
paintings  on  Etruscan  vases :  so  that  it  may  be 
safely  assumed  that  the  Bomans  were  accus- 
tomed to  the  best  music  that  the  age  afforded. 
Under  Augustus,  who  was  not  a  sreat  patron 
of  the  art,  music  was  not  muax  esteemed. 
Tiberius  banished  musicians  from  the  city, 
which  under  him  became  as  sad  as  in  the 
days  of  Augustus  it  had  been  lively.  Caligula, 
however,  recalled  them.  Claudius,  though  he 
patronised  gladiatorial  fighto  in  preference 
to  music,  stiU  encouraged  the  art ;  but  under 
Nero  it  shone  in  all  its  ancient  splendour. 
Such  was  Uiis  emperor  s  delight  in  it,  that  he 
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passed  a  great  portion  of  his  time  in  taking 
lessons  of  Torpus,  the  most  skilful  harpist  and 
lyrist  of  his  day.  Nero's  successors  were  patrons 
of  the  public  games,  and  of  dramatic  and  musical 
exhibitions  throughout  the  empire.  Hadrian 
had  always  been  attached  to  the  arts  of  Greece. 
He  instituted  new  games,  which  his  successor 
Antoninus  continued.  Commodus,  whose  dis- 
position was  similar  to  Nero's  in  cruelty,  re-  * 
sembled  him  also  in  an  intense  passion  for  the 
stage,  on  which  he  delighted  to  appear  as  a 
singer  and  dancer.  The  fall  of  the  empire 
necessarily  induced  the  fall  of  the  arts,  and 
music,  of  course,  among  the  rest :  in  short,  it 
disappeared  with  them — with  them  to  spring 
into  new  life  and  surpass  all  its  former  glory, 
after  centuries  had  passed  away,  and  all  art 
seemed  to  have  been  lost  for  ever. 

Italian  Mttsic.—ltAlj  has  been  to  the  rest  of 
Europe  in  modem  times  what  ancient  Greece 
was  to  Home.  Though  we  cannot  so  well 
trace  the  art  of  music  in  its  early  restoration 
as  we  can  the  arts  of  design,  we  know  that  to 
the  religion  and  church  which  brought  them 
forward  we  are  indebted  for  the  foundation  of 
all  that  is  good  in  the  musical  art.  The  plain 
chant  of  the  Catholic  Church  is  said  to  owe  its 
origin  to  St.  Ambrose,  archbishop  of  Milan,  in 
the  fourth  century.  He,  it  is  generally  under- 
stood, brought  it  into  form  and  based  it  upon 
rules,  and  two  centuries  afterwards  it  was  con- 
siderably amplified  and  improved  by  Gregory 
the  Great,  wno  introduced  the  kina  of  musie 
known  as  Gregorian,  and  which  is  still  used 
in  the  service  of  the  Boman  Catholic  Church 
in  all  countries.  The  music  of  Italy,  aided  by 
a  language  which  Metastasio  called  mtuica 
tteasa,  notwithstanding  the  revolutions  which 
it  at  first  tmderwent,  at  length  became  the 
guide  for  the  rest  of  Europe.  Even  out  of  the 
church,  as  early  as  the  thirteenth  centuiy, 
music  was  cultivated;  for  Prince  Conrad,  m 
1268,  went  out  against  Charles  I.  of  Sicily 
with  a  female  choir  accompanied  by  cymbals, 
drums,  flutes,  violins,  and  other  instrument*; 
and  it  is  known  that  all  the  courts  of  Italy 
were  filled  with  musicians,  for  the  amusement 
of  their  sovereigns.  At  Florence  is  still  in 
existence  a  manuscript  collection  of  sacred 
songs,  entitled  Laudi  Spiritttali,  in  honour 
of  God,  the  Virgin,  saints  and  martyrs,  which 
as  early  as  1310  used  to  be  sung  by  a 
society  called  the  Laitdisti.  A  sodetyof  this 
sort  existed  when  Dr.  Bumey  was  at  Florence 
in  1770 ;  and  he  states  that  he  often  heard 
them  singing  about  the  streets  in  three  parts, 
accompanied  by  a  portable  organ.  When 
Petrarch  was  crowned  with  laurel  at  Bome,  in 
1341,  music  was  introduced  to  grace  the  cere- 
mony ;  and  from  the  account  of  that  ceremony, 
printed  at  Padua  in  1549,  it  appears  that  it 
consisted  of  instrumental  as  well  as  voeal 
music.  It  appears  that,  in  1022,  Guido,  a 
Benedictine  monk  of  Arezzo,  was  the  first  who 
imagined  the  scheme  of  designating  by  points, 
distributed  upon  lines  and  spaces,  Sie  different 
sounds  of  the  octave.     The  French,  however, 
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dAimed  the  credit  of  this  invention  for  Hubald 

and  Odo  a  centniy  before  the  time  of  Guido. 

Goido  gave  to  the  notes  the  names  i^,  r^, 

mi, /a,  solf  lOf  taking  them,  it  is  said,  from  the 

first  syllables  of  words  in  the  first  stanza  of 

the  hymn  of  St.  John  the  Baptist,  in  which 

they  are  certainly  found : — 

Ut  qneant  lazis  rcsonare  flbrls, 
J/Vra  gestomm/omnli  tnoraxn, 
Solrt  xwUnti  tobil  reatmn. 

The  syllable  n  was  afterwards  added  by  a 
musician  called  Le  Maire.  Prom  a  manuscript 
in  the  Vatican  dedicated  to  Charles,  king  of 
Sicily,  above  mentioned,  it  appears  that  Mar- 
chetto  of  Padua  had  improved  the  art ;  for 
the  MS.  proves  that  he  was  acquainted  with 
dissonances  and  chromatic  coimterpoint.  That 
the  science  was  making  vast  strides  from  the 
old  plain  chant  is  clear  ^m  the  bull  of  Pope 
John  XXII.  in  the  early  part  of  the  fourteenth 
centuiy,  wherein  complaint  is  made  of  what  he 
was  pleased  to  call  the  abuse  of  descant,  by 
which  the  principles  of  the  antiphonal  and 
gradual  had  fallen  into  such  contempt  that 
the  singers  could  no  longer  recogmse  the 
foundations  upon  which  melodies  were  estab- 
lished, and  that  it  exceeded  the  bounds  which 
the  ecclesiastical  tones  prescribed.  Without 
particularising  the  steps  by  which  it  continued 
to  advance,  Uie  Ars  contrapuncH  of  John  de 
Muris,  in  1330,  laid  down  laws  of  harmony, 
some  of  which  are  observed  in  composition  at 
the  present  hour.  He  says  that,  in  the  scale 
of  the  octave,  there  are  six  species  of  con- 
sonances— three  perfect  and  three  imperfect. 
Of  the  first  sort  are  the  imisou,  the  octave,  and 
the  fifth ;  of  the  second  sort,  the  two  thirds, 
major  and  minor,  and  the  sixth  mf^or.  It  is 
curious  that  he  did  not  place  the  minor  sixth 
among  the  number  of  consonances,  since  it  is 
but  an  inversion  of  the  major  third,  which  he 
admits  to  be  a  consonance.  Prosdoscimus,  in 
1412,  speaks  of  the  fourth,  of  which  no  men- 
tion is  made  by  De  Muris,  and  treats  it  as  a 
dissonance ;  though,  he  says,  it  is  less  so  than 
the  second  and  the  seventh,  and  that  it  may  be 
placed  in  a  middle  class,  between  consonances 
and  dissonances.  Advanced,  however,  as  the 
science  became  at  this  period,  it  was  not  until 
the  middle  of  the  fifteenth  centuiy  that  the 
laws  of  harmony  were  fixed  on  the  foundation 
that  still  bears  the  superstructure  of  the 
refined  combinations  of  even  modem  music 
The  first  treatise  on  music  was  printed  in 
Italy  towards  the  end  of  the  fifteenth  cen- 
tury, by  John  Tinctor ;  but  that  published  a 
few  years  afterwards,  by  Franchmo  Ghifforio 
(printed  in  1496  at  Milan),  excelled  its  pre- 
cursor. The  claim  of  the  Italians  to  the 
invention  of  counterpoint  has  been  disputed 
in  favour  of  the  Flemings,  and  also  of  the 
English.  There  is  no  doubt  that  the  former 
contributed  much  to  its  advancement  and  per- 
fection ;  but  the  works  extant,  if  wa  are  to 
judge  from  them,  satisfy  us  that  the  claim 
cannot  be  maintained.  In  the  compotitioni 
of  this  period  there  is  a  want  of  melody 
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which  all  their  display  of  science  and  curioui 
combinations  could  not  atone  for,  but  in 
the  sixteenth  centuiy  melody  and  counter- 
point were  united  by  the  splendid  genius  of 
Palestrina,  and  some  of  his  contemporaries 
and  disciples ;  and  the  art  was  enriched  by 
the  treatises  of  Peter  Aaron,  Z^rlino,  Artusi 
of  Bologna,  the  Venetian  Zacc^ni,  and  many 
others,  which  spread  throughout  Europe,  and 
left  scarcely  more  to  be  desired  on  the  first 
principles  of  music  as  a  science.  Palestrina, 
the  principal  cause  of  this  revolution,  began 
his  career  by  a  diligent  study  of  the  masters 
who  had  preceded  him,  making  himself  fami- 
liar with  their  difficulties  and  with  their  styles. 
Applying  himself  to  the  simplification  and 
purification  of  harmony,  and  to  the  discovery 
of  more  fiowinff  and  natural  melodies,  be 
nevertheless  paid  a  degree  of  homage  to  the 
preceding  school,  whose  pedantiy  and  obscurity 
he  knew  how  to  correct. 

The  Gothic  style  of  composing  masses  and 
motetts  on  a  canto  fermo,  which  he  practised 
in  his  early  compositions,  he  entirely  abandoned 
after  1570.  uis  style,  upon  which  he  was 
continually  refining,  became  at  last  the  model 
of  the  aee  ;  and  after  his  time,  for  a  consider- 
able penod,  the  best  ecclesiastical  compositions 
were  honoured  by  being  called  aUa  Palestrina, 
Nanino,  his  fellow  student  and  intimate  friend, 
Cifra,  his  disciple  Luca  Marenrio,  and  many 
other  masters  of  the  Roman  school,  gloried  to 
tread  in  his  steps ;  whilst  2iarlino  at  Venice, 
Costanzo  Porta  at  Padua,  OrazioVecchi  and 
Monteverde  at  Mantua,  Bottrigari  and  Orturi 
at  Bologna,  endeavoured,  and  with  considerable 
success,  to  build  their  counterpoint  with  the 
clearness,  purity,  and  elegance  of  the  great  mas- 
ter of  modem  music.  Among  these  Monteverde 
is  particularly  to  be  noticed,  for  his  passing 
beyond  the  master  whom  he  followea.  He 
was  the  first  who  used  double  discords,  such  as 
the  ninth  and  fourth,  the  seventh  and  ninth, 
and  the  seventh  and  second ;  as  also  the  un- 
prepared false  fifth  and  seventh.  This  at  the 
time  created  great  disputes  in  the  republic  of 
music.  Monteverde,  in  prefaces  and  letters, 
defended  his  practice ;  but  his  best  defence  was 
to  be  found  in  the  progress  made  bv  him.  The 
licenses  he  took,  fit  bom  being  ofiffinsive  tothe 
ear,  were  soon  adopted  by  others  who  had 
abused  them.  The  passion  for  fugues,  canons, 
and  other  difficult  compositions  of  that  nature, 
requiring  the  higjhest  degree  of  science,  con- 
tinued in  the  seventeenth  century,  which  pro- 
duced many  learned  musicians.  One  of  the 
most  extraordinazT  of  these  was  Francesco 
Soriano,  who  published  110  canons  upon  the 
hymn  Ave  Maris  SUUa,  for  four,  five,  six, 
seven,  and  eight  voices ;  but  IHetro  Valentini 
went  far  bevond  Hm,  and  has  left,  it  is  to  be 
apprehended,  all  future  canonists  in  a  hope- 
less condition.  He  wrote  one  to  the  words  Juos 
tuas  mUericordes  oeulas,  &e.  resolved  in  more 
than  two  himdred  different  ways,  for  two,  three, 
four,  and  five  voices;  another  for  ninety-six 
Toieet;  a  third  for  twenty  Toices  only,  but 
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with  four  different  ■ubjeeU  going  at  the  same 
time.  Other  masters  employed  themselyes  in 
a  similar  manner.  Of  the  Boman  school,  also, 
Luca  Marenzio  merits  special  mention  here : 
though  great  in  church  music,  he  is  best  known 
and  admired  for  his  exquisite  madrigals,  which 
still  continue  to  be  performed  in  this  countEj. 
Marenzio  died, -at  Bome,  in  1599.  At  the  hesd 
of  the  Venetian  school,  the  Italians  themselyes 
place  Adrian  Willaert,  a  Fleming.  To  him 
Zarlino  attributes  the  invention  of  composi- 
tion  for  more  than  one  choir.  He  was  maestro 
di  capella  of  the  church  of  St.  Mark  at  Venice. 
His  works  are  yoluminous :  his  disciples  were 
Gipriano  Bore,  2^1ino,  and  Costanzo  Porta. 
The  Neapolitan  school,  one  of  the  most 
celebrated  in  Italy,  was  estabUshed  in  the 
fifteenth  centuzy,  under  the  reign  of  Ferdi- 
nand of  Arragon,  a  great  patron  of  all 
the  arts.  It  was  at  Naples  that  Gafforio  and 
Tinetor,  whom  we  have  before  mentioned, 
Guamerio,  and  many  others,  distinguished 
themselyes.  Church  and  madrisal  music  there 
flouriahed.  In  the  latter  brandi,  Carlo  Gesu- 
•Ido,  prince  of  Venosa,  showed  in  an  eminent 
degree  the  powers  of  that  style  of  writing. 
Tod  Lomba»l  school  registers  the  names  of 
Costanzo  Porta,  its  head;  Gastoldi,  Giuseppe 
BifEL,  and  Paohi '  Cima,  of  Milan;  Pietio 
Ponzio  of  Panna ;  Orazio  Veechi  of  Modena ; 
and  Cl&udio  Monteyerde.  The  most  cele- 
brated disciples  of  Porta  were  Balbi  and 
Piccioli.  Orazio  Veechi  was  among  the  first 
composers  of  dramatic  music,  and  for  a  consi- 
deraole  time  maestro  di  capella  at  Mantua. 
The  Bolognese  school  comprises  few  writers  in 
the  sixteenth  century,  though  in  the  century 
following  its  professors  equalled  those  of  the 
first  rank  throughout  Europe.  Andrea  Rota 
may  be  considered  the  head  of  it.  Florence  in 
music  seems  to  take  no  distinguished  place : 
we  know  only  of  Alessandro  Striggio  and  Fran- 
cesco Cortucda  as  ezgoying  much  reputation. 

Dramatic  music  appeared  in  Italy  in  the 
fifteenth  century,  a  musical  tragedy  haying 
been  acted  at  lEtome  in  1480;  but  the  real 
epoch  of  the  music  of  the  drama  can  scarcely 
be  dated  before  1697,  and  its  first  appearance 
was  at  Florence.  Ottayio  Binucdni  is  recorded 
as  the  pOet)  and  Peri  as  the  musician,  both 
Florentmes,  and  the  name  of  the  piece  I)aphne. 
This  priori^  is,  howeyer,  disputed  in  favour  of 
Vlncenzo  GaHleo,  the  father  of  the  celebrated 
astronomer,  who,  desirous  of  recovering  the 
musical  declamation  of  the  Greeks,  imagined  a 
recitative  applied  to  the  episode  of  IJgolino  in 
Dante.  Up  to  the  middle  of  the  seventeenth 
century  the  drama  was  principally  recitative, 
when,  in  1649,  Cavalli  b^;an  to  introduce  more 
airs  than  had  hitherto  been  used,  a  practice 
further  extended  in  the  Doria  of  Cesti,  com- 
posed in  1663 ;  after  which,  for  some  time,  it 
degenerated  so  much  into  spectacle^  that,  in 
the  works  represented  about  the  end  of  the 
seventeenth  century,  neither  poet,  composer, 
nor  singers  are  recorded,  but  the  machinist 
and  decorator  only.     Among  the  composers 
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were,  however,  men  of  great  knowledge  and 
genius,  such  as  Grasparini,  Perti,  Colonna, 
Lotti,  and  Alessandro  Scarlatti,  who  is  said  to 
have  been  the  inventor  of  the  obligato  recita- 
tive. Great  improvements  were  introduced  in 
the  beginning  of  the  eighteenth  centuiy  by 
the  pupils  of  Scarlatti ;  viz.  Leo,  Vinci,  Sarro, 
Hasse,  Porpora,  Feo,  Abos,  and  particularly 
Pergolese.  About  the  middle  of  the  century 
appeared  Jomelli,  Piccini,  Sacchini,  Ghiglielmi, 
Tiuetta,  Anfossi,  and  others,  whose  names  are 
not  less  celebrated  than  their  predecessors, 
and  the  century  closes  with  PaisieUo  and 
Cunarosa.  It  remained,  however,  for  a  Bohe- 
mian, Gluck,  to  accomplish  the  revolution 
which  has  brought  the  opera  to  its  present 
state  in  Europe. 

Europe  is  as  much  indebted  to  Italy  for 
the  introduction  of  instrumental  as  for  that 
of  vocal  music:  the  Italians  have  been  the 
instructors  in  both.  Violin  music  was  culti- 
vated by  CoreUi  and  Tardni,  and  their  pupils, 
before  other  nations  had  thought  of  it;  and  the 
same  may  be  said  of  the  harpsichord,  from 
f^soobaldi  to  Clementi.  So,  in  concerted 
pieces,  Boccherini  introduced  the  quiutett ;  and 
mdeed,  short  of  the  symphony,  which  we  owe 
to  the  Germans,  their  early  superiority  cannot 
be  disputed.  In  our  time  a  sensible  decay  is 
visible  in  Italian  music ;  the  art  seems  to  have 
left  its  ancient  seat  to  abide  in  Germany,  where 
it  has  been  cultivated  with  astonishing  ardour 
and  success. 

German  Music. — ^The  Germans  owe  their 
music  to  the  Italians.  They  received  Uie 
Gregorian  chant  from  Italy;  and,  though 
they  may  not  have  equalled  their  masters 
in  vocal  melody,  they  have  greatly  surpassed 
them  in  instrumenttu.  music  It  is  certaio 
that,  at  the  beginning  of  the  seventeenth 
century,  the  music  of  Germany  was  greatly 
inferior  to  that  of  Italy;  and  it  was  not  tiU 
the  end  of  this  century  that  the  Germans  began 
to  evince  high  and  successful  talent  for  the  art 
We  are  not  acquainted  with  any  of  the  earlier 
music  of  the  German  church — similar  in  cha- 
racter, we  mean,  to  that  produced  by  the  school 
of  Palestrina  in  Italy ;  but  in  later  times  the 
writings  for  that  church,  by  Graun,  Haydn,  and 
Mozart,  have  become  highly  popular.  In  the 
madrigal  style  we  believe  they  exhibit  no 
specimens,  which  is  the  more  remarkable,  from 
the  circumstance  of  the  German  school  having 
been  considered  by  some  to  have  been  of  as 
early  an  origin  as  the  Flemish.  The  oratorios 
possess  the  greatest  beauties:  we  need  only 
name  the  Passions  Musik^  by  Bach ;  the  Messian 
and  Israel  in  Egypt,  by  Handel ;  the  CreoHony  by 
Haydn ;  and  Mf;ah,  by  Mendelissohn.  Though 
not  so  old  as  that  of  Italy,  the  G^erman  theatre 
is  nevertheless  of  early  origin ;  but  until  Keyser 
appeared  to  compose  for  the  theatre  at  Ham- 
burg, about  the  end  of  the  seventeenth  century, 
it  was  without  celebrity.  During  the  whole  of 
the  last  century,  the  Gennan  composers  bred 
in  the  Neapolitan  school  carried  their  style 
into  Germany*  where  it  became  the  model  of 
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tlie  countiy.  John  Adolphus  Hasse  had  the 
principal  share  in  the  transference  of  this 
style,  whieh,  improved  by  Graun,  Neumann, 
Gliick,  and  carried  still  farther  by  Haydn  and 
Hoeart,  has  trarelled  back  to  Italy,  to  shine  in 
Bossini  and  others,  though  Meyerbeer,  a  Ger- 
man, stands  in  the  highest  rank  amoug  mo- 
dem opera  writers.  Gliick,  though  by  birth 
a  German,  belongs  properly  to  France  ;  for, 
strange  to  say,  he  was  not  properly  appreciated 
by  his  own  countrymen,  though  in  lAter  years 
they  found  out  their  error,  and  acknowledge  it 
still  by  the  rapture  with  which  his  works  are 
now  received.  Germany  derives  its  greatest 
reputation  from  the  success  with  which  it  has 
cultivated  instrumental  music,  particularly  the 
grand  symphony,  in  which  the  science  and 
art  of  music  put  forth  their  highest  powers. 
Havdn,  Mozart»  Beethoven,  Mendelssohn, 
and  Spohr  are  the  greatest  writers  of  this 
high  stvle  of  composition,  as  well  as  of 
ot£er  allied  forms  of  instrumental  music, 
as  the  quartett  and  quintett,  the  concerto, 
&c.  In  harpsichord  and  pianoforte  music,  it 
may  be  safely  said  they  have  surpassed  all 
other  nations ;  for  it  would  be  difficult  to  find 
names  in  that  respect  of  equal  reputation  with 
those  of  J.  S.  Bach,  of  Handel,  Mozait,  Biissek, 
Cramer,  and  a  host  of  others,  culminating  in 
the  giant  Beethoven.  The  music  of  wind  in- 
■tmments  seems  to  belong  almost  exclusively 
to  Germany :  their  organists  are  excellent,  and 
their  orchestras  well  regulated.  In  musical 
literature  they  are  superior  to  every  other 
nation :  witness  the  works  of  Fux,  Matheson, 
Marpurg,  Kirberger,  £.  Bach,  Albrechtsberger, 
Forkel,  Koch,  ana  a  host  of  others,  most  of  them 
of  the  eighteenth  century.  In  the  present  day,  it 
is  by  no  means  surprising  that  the  success  of 
the  Germans  should  be  so  extraordinary,  seeing 
that  there  is  no  school  for  the  education  of 
youth  in  the  coimtry  at  which  music  is  not 
taught  and  cultivated,  even  down  to  those 
where  children  receive  gratuitous  instruction. 

Flemish  Music. — The  Flemish  have  been 
frequentlv  confounded  with  French  musicians ; 
80  that  it  is  rather  difficult  to  separate,  at 
times,  the  one  from  the  other.  Louis  Guicd- 
ardini  {Dtscrizione  di  tutti  i  Paesi  Bassi^  pub- 
lished 1556)  gives  a  list  of  all  the  musicians 
bom  in  the  Low  Countries,  and  at  that  time 
dispersed  in  different  parts  of  Europe,  which 
robs  the  French  catalogue  of  some  of  its  most 
distinguished  names.  From  the  fifteenth  cen- 
tury Flanders,  from  its  commerce,  wealth, 
and  superfluous  riches,  was  enabled  to  patronise 
the  fine  arts,  especially  in  the  times  of  Charles 
V.  and  Francis  I.  These  monarchs,  who  lived 
less  in  their  own  capitals  than  elsewhere,  seem 
to  have  carried  the  arts  with  them  wherever 
they  went ;  and  when  we  recollect  their  fre- 
quent sojourns  at  Brussels,  Antwerp,  and 
other  cities  of  Flanders,  we  are  not  surprised 
at  the  number  of  excellent  musicians  that 
Flanders  produced.  John  Tinctor  flourished 
about  1474  :  he  was  a  native  of  Flanders,  and 
maestro  di  capella  to  Ferdinand  of  Arragon, 
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king  of  Sicily  and  Naples.  He  is  the  earhe^ 
theoretician  whose  name  has  reached  us.  Soon 
after,  or  contemporary  with  him,  was  John 
Okenheim,  the  first  composer  of  music  in  parts. 
From  the  fragments  which  have  been  preserved 
by  Glareanus,  he  appears  to  have  been  a 
learned  writer,  whose  works  seem  more  calcu- 
lated to  please  the  eye  than  the  ear ;  and  from 
the  authors  of  the  following  century  who  notice 
him,  we  learn  that  he  was  the  writer  of  a  motett 
in  thirty-six  parts.  Josquin  des  Pr^s,  or,  as 
the  Italians  call  him,  Josquino  del  Prato,  was 
Okenheim's  most  celebrated  scholar.  The  laws 
and  difficulties  of  canon,  fugue,  augmentation, 
diminution,  inversion,  and  other  practices  of 
church  music,  were  bv  him  observed  and  over- 
come in  the  most  felicitous  manner;  and  he  has 
by  some  been  dignified  with  the  title  of  father 
of  modem  harmony,  inasmuch  as  his  era  ii 
nearly  a  century  before  that  of  Falestrina, 
Orlando  di  Lasso,  &c  It  is  proper  to  state 
that  Guicdardini  claims  Josquin  as  an  Italian ; 
and,  at  least,  there  can  be  no  doubt  that  he  was 
educated  in  Italy,  inasmuch  as  he  was  a  singer 
in  the  chapel  of  Sextus  IV.  His  compositions 
were  extremely  numerous,  and  as  on»n  exe- 
cuted in  the  b^^ning  of  the  sixteenth  century 
as  those  of  Huidel  were  in  England  fifty  or 
sixty  years  ago.  His  death  took  place  at 
Brussels ;  and  his  monument  is  still  to  be  seen 
in  the  diurch  of  St.  Gudule.  Hobrect,  or 
Obrect,  was  a  good  composer  of  this  period, 
and  adds  to  his  talent  tne  honour  of  naving 
been  selected  by  Erasmus  to  instruct  him  in 
the  principles  of  his  art.  We  must  pass  shortly 
over  the  names  of  Pierre  de  la  Rue,  or  Petrus 
Platensis,  as  he  was  sometimes  called,  Jean 
Mouton,  Verdelot,  Nicolas  Gambert,  maestro 
di  capella  of  Charles  V.,  Jacques  de  Wert, 
Pevcmage,  Lupi,  Waelrent  or  Wraelrent,  Ver- 
donk,  Arkadelt,  and  others,  many  of  whom  are 
still  known  to  the  musical  antiquary  by  their 
madrigal  compositions,  though  they  were  called 
only  sonas  for  parts  in  Flanders.  Between 
1544  and  1555  more  than  twenty  collections 
of  these  chansons  or  madrigals  were  published 
at  Antwerp  and  Louvain,  by  Tylman,  Susaro, 
and  Pierre  Phalaise,  who  were  themselves  good 
composers ;  as  were,  in  the  same  century,  the 
pubfishers  Khau  at  Wittenberg,  Gardano  and 
Scotto  at  Venice,  Ballard  in  France,  and  Tallis 
and  Bird  in  England.  After  Clemens  (non 
papa),  an  elegant  and  exquisite,  though  not 
voluminous  writer,  and  Cypriano  Bore,  a  pupil 
of  Adrian  Willaert,  must  be  recorded  the  name 
of  Orlando  di  Lasso,  one  of  the  most  diligent 
and  celebrated  writers  of  the  sixteenth  century. 
He  was  bom  at  Mons  in  1520,  and  died  at 
Munich  in  1593  Living  to  a  great  age,  the 
number  of  his  works  exceeds  uiose  even  of 
Palestrina.  Fifty  collections  of  his  different 
works  are  still  extant,  consisting  of  masses, 
motetts,  passions,  psalms,  and  songs  or  ma- 
drigals, printed  in  Italy,  Germany,  France,  and 
the  Low  Countries.  Such  was  Ms  reputation, 
that  the  following  verse  was  written  for  h?3 
epitaph : — 
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Hie  iilo  Orlandas  Tjnamm  qui  reoreat  orbem. 
Ginguen^,  speaking  of  Cypriano  Bore  and 
Orlando  di  Lasso,  says,  *  These  two  Flemings, 
having  passed  the  greater  portion  of  their  lives 
in  the  courts  of  princes,  had  acquired  a  lighter 
style,  and  a  species  of  melody  more  appro- 
priate to  secular  music,  than  that  of  Palestrina, 
who,  residing  at  Eome,  and  writing  principally 
for  the  church,  exhibits  in  all  his  productions  a 
gravity  belonging  to  the  species.'  And  again, 
'They  were  two  masters  of  harmony ;  and,  the 
church  excepted,  they  prepared  the  colours  and 
set  the  palettes  of  musicians  with  many  new 
tints  of  harmony  and  modulation,  which  were 
exceedingly  serviceable  to  those  who  came 
after  them/  These  were  the  first  masters 
who  ventured  upon  chromatic  passages,  and 
upon  accidental  flats  and  sharps.  From  the 
epoch  of  these  men,  Flanders  ceased  to  have  a 
school  of  music  especially  belonging  to  itself. 

French  Music. — Hubald  de  St.  Amand  and 
Eudes  de  Cluni  have  been  named  bv  the  French 
writers  as  having  preceded  Guido  m  the  know- 
ledge of  the  scale ;  but,  without  venturing  to 
decide  between  the  claimants,  it  may  be  safely 
said  that  France,  as  respects  the  art  and  science 
of  music,  was  much  advanced  at  a  very  early 
period,  and  that  the  country  certainly  boasted 
of  many  church  musicians  between  the  eighth 
and  eleventh  centuries;  for  besides  the  two 
already  named,  we  have  Kemi,  a  monk  of  St. 
Germain  d'Auxerre,  Gerbert  le  Scholastique, 
and  others  whose  knowledge  is  well  authen- 
ticated. In  the  fourteenth  century  Philippe 
de  Vitry,  archbishop  of  Meaux,  applied  himself 
to  music  and  poetry  with  considerable  success. 
A  manuscript  preserved  in  the  Vatican  proves 
him  to  have  been  well  informed  upon  counter- 
point, as  far  as  it  was  then  known  and  prac- 
tised ;  he  not  only  applied  himself  to  church 
music,  but  wrote  motetts ;  but  these  are  lost, 
and  perhaps  would,  if  we  had  them,  be  dif- 
ficult to  decipher.  Belonging  to  this  century, 
also,  we  have,  by  the  assiduity  of  the  Abb^ 
le  BcBuf,  the  account  of  a  manuscript  by 
Guillaume  de  Machau.  This  MS.  consists  of 
two  volumes  of  French  and  Latin  poems,  and 
a  great  niunber  of  laySf  virelays^  ballades^  and 
randeaux,  all  set  to  music ;  some  for  a  single 
▼oice,  others  in  three  and  four  parts — triplum, 
tenor,  contra-tenor,  and  a  part  without  title. 
In  the  second  volume  is  an  entire  mass, 
including  the  Credo,  in  four  parts,  which  it 
16  believed  was  sung  at  the  coronation  of 
Charles  V.  in  1364. 

During  the  fifteenth  and  sixteenth  centuries, 
the  art  made  but  little  progress  in  France. 
Under  Francis  I.  musicians  in  France  were  much 
less  numerous  than  in  Italy,  Germany,  England, 
and  the  Low  Countries.  The  works  of  Claude 
de  Jeune,  who  probably  ought  to  be  placed 
with  the  Flemish  school,  and  of  Orlando  di 
Lasso,  seem  to  have  been  admired  and  per- 
formed at  this  period  in  the  country  in  which 
Josquinwas  also  a  favourite.  The  dearth  of 
writers  on  the  science  at  this  period  is  no  less 
remarkable.    There  is,  however,  one  singular 
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work  of  this  period,  by  Clement  Jaunequin, 
entitled  La  Baiaiiltj  ou  Dhfaite  des  Suisses  a  la 
Joumee  de  Marignan,  in  which  imitations  of 
the  sounds  of  battle  occur.  He  published 
a  collection  in  1544,  called  Inventions  Mu- 
sicales  a  qitatre  et  cinq  Parties.  The  masters 
about  this  period  were  Didier  Lupi,  Guillaume 
Belleu,  Philibert  Jambe-de-fer,  Sauteme,  and 
Noe  Faignent.  It  is  remarkable  that  some 
of  the  worst  tyrants  have  been  great  patrons 
of  music  and  its  professors ;  to  Nero  and  our 
Henry  VIII.  may  be  added,  for  France,  Charles 
IX.  At  the  end  of  the  sixteenth  century  were 
some  minor  artists,  such  as  Jean  de  Castre,  Louis 
Bisson,  Nicholas  Duchemin,  Francois  Roussel, 
Jean  Peroin,  and  others,  who  have  left;  collec- 
tions of  madrigals.  Francois  Eustache  de 
Caurroy,  bom  in  1549,  called  by  his  contem- 
poraries le  prince  des  professeurs  de  musique, 
was  maestro  di  copella  to  Charles  IX.,  Henry 
III.,  and  Henry  IV.,  and  enjoyed  considerable 
reputation ;  his  works,  however,  are  but  little 
above  mediocrity.  Jacques  Mauduit  was  a 
similar  instance  of  mediocrity  rising  into 
celebrity.  He  composed  the  requiem  for 
the  funeral  of  the  celebrato<l  Bonsard,  which 
was  afterwards  performed  at  that  of  Henry 
IV.,  whose  reign  was  too  short  to  allow  the 
arts  of  peace  to  make  much  progress  in 
France.  BUs  son,  who  came  to  the  throne 
at  the  early  age  of  six  years,  was  a  great 
friend  to  music,  and  appears  to  have  kept 
up  what  might  be  callea  a  considerable  band 
for  that  period.  During  the  reign  of  Louis 
XIII.,  Jean  Baptiste  Boessrt  wrote  several 
part  songs,  as  they  were  called.  About  the 
middle  of  the  seventeenth  century,  Michael 
Lambert,  who  died  in  1696,  appears  to  have 
attracted  many  scholars  by  his  skill  in  com- 
position. Dramatic  music  was  introduced  into 
France  about  1645.  In  1660,  at  the  celebra- 
tion of  the  marriage  of  Louis  XIV.,  the  opera 
of  Ercole  Amanti  was  produced,  and  the  foun- 
dation of  the  French  opera  was  thus  laid. 
At  this  period  Lulli,  of  Florentine  birth,  had 
been  patronised  by  the  chevalier  de  Guise, 
througn  whose  offices  he  was  put  under  the 
best  masters  of  the  time.  Till  the  year  1686, 
in  which  his  last  opera  was  brougnt  out,  he 
seems  to  have  been  the  idol  of  the  court,  and 
to  have  been  considered  in  France  the  ne  plus 
ultra  of  composers.  ,  Compared,  however,  with 
the  Italian  opera  of  the  same  epoch,  his  com- 
positions are  not  far  behind,  though  it  was  a 
misfortune  for  the  country  that,  for  so  lone  a 
period,  everything  which  was  not  an  imitation 
of  the  style  of  Lulli  was  considered  an  inferior 
production.  Instrumental  music  made  but 
little  progress  in  the  seventeenth  century. 
The  most  distinguished  organists  were,  the 
three  Boumonvilles,  and  the  three  Couperins ; 
Charboniires,  who  died  in  1670;  Dumont,  a 
good  composer  of  church  music,  who  first  in- 
troduced violin  accompaniments  into  France; 
the  AbbA  de  la  Barre;  and,  lastly,  Lalande, 
the  most  celebrated  French  composer  of  eocle-, 
siastical  music,  at  the  end  of  the  seventeenth 
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and  beginning  of  the  eighteenth  century. 
Raniean,  bom  at  Dijon  in  1683,  was  destined  to 
rouse  the  French  nation,  which  seemed  to  have 
slept  since  their  loss  of  Lulli.  In  the  space  of 
twenty-seven  years  after  1733  he  produced 
twenty-two  operas,  and  became  so  great  a 
favourite  with  the  people  that  it  was  dangerous 
to  criticise  his  works.  The  time  has,  however, 
passed  in  which  his  operas  would  be  listened 
to ;  and  but  for  his  theoretical  works,  the  only 
solid  base  of  his  glory,  he  would  long  since 
have  been  forgotten.  Hamoau  died  in  1767. 
His  school  lasted  till  about  1775,  though  since 
1760  the  comic  opera  has  been  on  the  Italian 
modeL  Under  this,  with  Dauvergne,  Le  Borde, 
Floquet,  J.  J.  Rousseau,  Duni,  and  Philidor, 
French  melody  has  regenerated;  and  Mon- 
signy,  Oossec,  and  Gretry  completed  its  im- 
provements. The  reform  Uius  effected  prepared 
the  French  for  the  reception  of  the  Ipnigenie  of 
Gliick,  in  1774,  at  which  time  he  had  Ficcini 
and  Lucchini  for  rivals.  These  musicians  have 
been  succeeded  by  a  school  which  comprises  the 
names  of  Berton,  Mehul,  Boildieu,  Kreutzer, 
and  others;  and  among  the  Italians  who 
joined  their  ranks  are  found  those  of  Cheru- 
oini,  Spontini,  and  Winter.  In  instrumental 
composition  the  French  have  not  been  so  ori- 
ginal, though  latterly  they  have  considerably 
adranoed,  and  the  names  of  Auber  and  Berlioz 
will  at  once  occur  to  the  reader  as  great  in  this 
department.  France  is  considered  deficient  in 
musical  literature,  and  does  not  attend  to  its 
cultivation  with  the  ardour  of  the  Italians  and 
Germans.  Their  Conservatoire ,  however,  is  an 
establishment  likely  to  do  honour  to  the  na- 
tion ;  and  the  work  of  CJioron,  entitled  iVin- 
cipea  de  CompoaitUm  des  Ecoles  iltaUey  is  alone 
sufficient  to  redeem  the  French  ^m  the  accu- 
sation of  wanting  musical  literature. 

English  Music. — ^We  are  not  acquainted  with 
writers  in  this  country  of  earlier  date  than 
those  of  Italy;  but,  for  the  honour  of  this 
country  (however  much  we  may  have  boen 
behind  Italy  in  the  restoration  of  other  arts), 
in  that  of  music  we  were  formerly  quite  on 
a  par  with  the  Continent ;  and  it  is  singular 
that  in  later  years  we  should  have  lost,  and 
perhaps  deservedly,  our  character  among  other 
nations.  It  is  certain  that  England  can 
boast  masses  in  four,  five,  and  six  p«jt8, 
written  by  natives,  as  ancient  as  those  of  the 
Italians  themselves;  we  have  also  secular 
music  in  two  and  three  parts,  and  in  good 
connter^int,  in  the  latter  part  of  the  fifteenth 
and  beginning  of  the  sixteenth  century,  about 
which  period  the  names  of  William  of  New- 
ark, Sheryngham,  Turges,  Tudor,  Banester, 
Browne,  and  others,  aro  familiar  to  the  Eng- 
lish musician.  The  first  named  was  one  of  the 
musicians  of  Henry  VI. ;  and  the  compositions 
of  Tudor  Are  known  from  Prince  Henry's 
(Henry  VIII.)  music-book.  Henry  VIII.  is 
known  as  a  composer,  from  a  beautiful  an- 
them in  Boyce's  collection  of  cathedral  music ; 
and  his  patronage  of  Christopher  I^e,  the 
eomposer  of  Laudate  Nomen  D^mni^  a  motett 
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frcquentlv  sung  at  madrigal  meetings  in  tlie 
present  aay,  show.i  that  good  music  was  then 
esteemed  as  it  ought  to  be.    Marbeck,  in  1550, 
published  the  whole  of  the  reformed  cathedral 
service  to  musical  notes,  and  for  his  exertions 
as  a  reformer  was  nearly  being  brought  to 
the   stake.      During  the  reign  of  £l£abeth 
the  talents  displayed  by  our  countrymen  ap- 
pear to  have  been  surpassed  in  no  other  coun- 
try, and  music  hero  was  then  indeed  in  its 
pahny  state.    Tallis,  Bird,  Morley,  Dowland, 
and  Bull,  wero  the  principal  composers  of  the 
reign :  Elizabeth  herself  must  have  been  no 
mean  performer,  if  she  was  able  to  play  the 
pieces  in  her  virginal  book.    Thouffh  it  does 
not  appear  that  James  I.  took  mndi  delight 
in  music,  it  nevertheless  continued  to  prosper 
during  his  sway ;  indeed,  the  compositions  of 
GKbbons   wero,  as  pieces  of  church  mumc, 
perhaps  never  surpassed  in  any  age  or  nation : 
neither  aro  his  secular  pieces  of  inferior  cha- 
racter.   This  roign  as  well  as  the  preceding 
was  fruitful  in  madrigal  writers  as  well  as 
composers  for  the  church ;  among  the  former 
wero   Michael  and  Thomas   Este,    Bateson, 
Ward,  Litchfield,  PiUdngton,  Wilbye,  Bennett, 
Farmer,  Ford,  and  others ;  and  among  the  last 
Tomkins,   Elway  Bevin,  and  Dr.  Nathaniel 
Gtyles.    In  the  time  of   Charles  I.  instru- 
mental music  was  coming  into  vogue:  the 
monarch  was  a  pupil  of  Cooper  (who  was 
wont  to   be  called  Coperario),  and  used  to 
practise  the  viol-di-gamba.    He  had  a  band 
of  performers,  eighteen  of  whom  aro  known, 
including  Nicholas  Lani^ro,  the  master  of  it. 
The  most  celebrated  musicians  of  this  rbign 
wero  Dr.  VHlson,  William  and  Heniy  Lawes, 
and  Dr.  Child,  who  died  in  1697,  aged  ninetv, 
after  having  been   organist  of  St.  George  Si 
chajpel,  Windsor,  during   the    extraordinary 
period  of   sixty-five  years.    So    intent   was- 
Charles  upon  advancing  music,  that  he  granted 
a  charter  to  the  most  eminent  musicians  or 
that  day,  with  many  ffreat  privileges.    The- 
art  had  been  sinking  ror  some  years,  but  its 
fall  was  accelerated  by  the  suppression  of  the 
cathedral  service  in  1643;  and  the  only  per- 
sons of  whom  we  hear  during  the  time  of' 
Cromwell  wero  William  and  Henry  Lawee. 
Thoueh  these  men  wero  favourites  of  Milton,, 
and  Uie  subject  of  some  of  his  verses,  they- 
wero  sadly  inferior  to  Tallis,  Bird,  and  Gib- 
bons.     Dtirin^  the  interregnum  the  musical 
flame  was  chiefly  fed  at  Oxford;  but  even 
thero,  from  the  year  1646,  in  which  the  king 
was  forced  to  leave  the  city,  after  the  battle  of 
Naseby,  until  1656,  it  was  nearly  extinguished* 
At  the  Restoration  it  appeared  again  to  floiurish : 
Child,  Christopher  GhoDons,  Ro^rs,  and  Wil* 
son,  wero  made  doctors  of  music  at  Oxford; 
the  choirs  again  obtained  good  masters ;  and 
the  organs,  which  had  been    destroyed  by 
the  rage  of   the    Puritans,   wero  again  set 
up,  though  with  difflcxdty  from  the  scanty 
supply  of  organ-builders.    Among  the  mu« 
sicians  who  wero  attached  to  the  court  of 
Charles  II.  was  Henry  Puroell,  of  whom  I^. 
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ilurney  says,  that  he,  '  during  a  short  life,  and 
in  an  age  almost  barbarous  for  every  species  of 
music  but  that  of  the  church,  manifested  more 
original  genius  than  any  musician,  under  simi- 
lar circumstances,  that  any  enquiries  into  the 
history  of  the  art  haye  yet  disoorered  in  any 
part  of  Europe.'  This  truly  great  man  died 
Not.  21,  169^,  in  the  thirty-seventh  year  of  his 
age;  his  principal  contemporaries  were  Dr. 
Sow,  his  master,  Pelham  Humphreys,  and 
John  Weldon.  After  Purcell's  death,  some 
skilful  men  appeared  as  amateurs  in  the  ser- 
vice of  the  church ;  namely,  Doctors  Holder, 
Aldrich,  and  Creyghton :  amon^  the  professors 
were  Jeremiah  Clarke,  Goldwm,  and  Doctors 
Croft^  Careen,  Boyce,  and  Nares.  Croft  of  all 
these  was  undoubtedly  the  greatest ;  he,  like 
Pnrcell,  was  a  disciple  of  Blow :  always  ele- 
gant and  simple  in  his  strains,  frequently  grand 
and  masterly,  he  has  not  left  a  composition 
that  does  not  exhibit  mat  learning.  His 
death  occurred  in  1727>  in  the  fiftieth  year  of 
his  age.  Dr.  Boyce  occupied  the  void  which 
Cions  death  had  created;  he  was  a  good 
iQUsician,  always  pleasing,  but  rarely  grand 
in  his  compositions.  His  contemporary,  Jona- 
than Battishill,  wrote  some  fine  compositions 
for  the  church,  and  prepared  the  wa^  in  glee 
:irriting  for  a  race  of  Lnglish  musicians  who 
asre  an  honour  to  their  country.  The  reader 
'Tf^  recognise  the  truth  of  this  assertion  when 
}he  glances  at  the  names  of  Alcock,  Ame, 
.AtMROod,  W.  Beale,  Callcott»  Dr.  Cooke, 
Boboct  Cooke,  Crotch,  Danby,  James  Elliott, 
Harington,  Horsley,  Thomas  linley,  the  earl 
■  of  Momington,  Shield,  Stafford  Smith,  Spof- 
forth,  the  Wesleys,  &e.  In  dramatic  and 
symphony  writing,  we  regret  to  say,  England 
is  still  in  her  infancy,  though  Stemdale 
Bennett,  Maofarren,  and  Balfe  are  well-known 
names  in  these  branches  of  the  art. 

Chmeae  Ntuio. — ^The  Chinese  have  had  a 
system  of  music  from  a  most  remote  period, 
and  in  its  scale  it  seems  to  have  more  resem- 
blance to  the  Grecian  than  any  other  to  which 
it  could  be  compared.  From  the  time,  it  is  said, 
of  Yao  and  Chun,  which  their  chronology  would 
carry  back  two-and-twenty   centuries  before 
Christ,  they  have  had  what  they  call  ei^ht 
species  of  sounds:    1st.  The  sound  of  dned 
.  skins,  such  as  drums ;  2nd.  The  soimd  ema- 
nating from  stone,  called  kin^ ;  3rd.  That  of 
metal,  as  bells ;   4th.  That  of  baked  earth, 
.,called  Mven ;  6th.  That  from  silk,  called  km 
and  che ;  6th.  That  from  wood,  called  ya  and 
Uhfim ;  7th.  That  from  bamboo,  such  as  fiutes, 
uealled  koan ;  8th.  That  from  the  gourd,  called 
xhmg.    Their  scale  consists  of  fourteen  notes, 
of  which  the  seven  middle  notes  correspond 
to  our  gamut  from  ^upwards.   They  seem  un- 
acquainted with  harmony. 

jiifn^aruin  Music. — ^About  the  ninth  cen- 
tury the  Hungarians  left  Asia  to  settle  in 
Europe,  when  they  conquered  the  country  that 
bears  their  name.  Like  all  the  Asiatics,  they 
were  attached  to  music,  and  at  first,  doubtless, 
psed  only  Asiatic  instruments:    these  were 
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nearly  all  wind  instruments,  and  coosistcil  of 
the  trumpet,  the  flute,  the  cymbal,  and  several 
others.  Till  the  time  of  Mathias  Curvin  it 
was  in  a  state  of  mediocrity.  Uuder  Liidislas 
and  Louis  II.  music  was  cultivated  with  great 
care ;  their  national  songs  were,  however,  their 
only  vocal  music  till  the  time  of  Stephen,  king  of 
Hungary,  when  the  ecclesiastical  chant  appears 
to  have  been  introduced.  From  a  diploma  of 
Bela  III.,  A.D.  1192,  that  prince,  it  appears, 
sent  an  envoy  to  Paris  to  be  instructed  in 
melody ;  being  induced  to  do  so,  perhaps,  by 
his  second  wife  Margaret,  who  was  daughter 
of  Louis  VII.  of  France. 

Theory  and  Practice  of  Music. — Music  is 
both  an  art  and  a  science.  Its  study  com- 
prises three  distinct  branches :  namely — 

1.  The  science  of  acoustics,  treating  of  the 
philosophical  nature  of  musical  sounds,  and  of 
their  relations  to  each  other. 

2.  Musical  composition,  which  is  of  itself  both 
an  art  and  a  science.  This  is  what  is  usually 
understood  by  the  theory  of  music.   And, 

3.  The  art  of  performing  music,  either  with 
the  voice  or  on  instruments.  This  is  entirely 
of  a  practical  nature. 

The  last  of  these  can  properly  be  studied 
only  by  personal  application  under  the  di- 
rection of  a  teacher,  and  therefore  it  is  out 
of  our  province  to  notice  it  here,  further  than 
to  say  that  tiie  performance  of  music  requires 
a  knowledge  of  composition,  so  far  as  to  under- 
stand perfectlv  the  intentions  of  the  composer ; 
while  a  still  lurther  acquaintance  with  theory 
is  highly  advantageous  in  promoting  the  in- 
tellectual character  of  the  singing  or  playing. 

On  the  science  of  Acoustics,  also,  which  is 
both  elaborate  and  profound,  our  remarks  here 
must  be  necessarily  few.  Musical  sounds  are 
produced  by  vibrations  of  the  air,  which  may 
either  be  generated  in  the  air  itself,  as  by 
a  flute  or  organ  pipe,  or  transmitted  to  it  by 
some  vibrating  body,  as  the  reed  of  a  cla- 
rionet, or  a  pianoforte  or  violin  string.  These 
vibrations  may  be  counted,  by  certain  philo- 
sophical means ;  and  it  is  found  that  as  they 
are  quicker  or  slower,  i.e.  as  there  are  more 
or  fewer  of  them  in  a  given  time,  the  note 
sounds  to  us  more  acute  or  more  grave ;  so  that 
a  certain  note  always  corresponds  to  a  certain 
number  of  vibrations  per  second.  The  position 
of  a  note  in  the  scale  of  acuteness  and  gravity 
is  called  its  pitch,  and  it  follows  that  a  higher 
pitch  involves  a  greater  velocity  of  vibration, 
and  vice  versA.  It  might  be  supposed  that  a 
general  consent  of  musicians  would  have  esta- 
blished a  uniform  pitch,  by  which  any  certain 
note  might  be  positively  defined,  so  as  to  give 
the  notes  of  music  a  positive  and  definite 
position ;  but  unfortunately  this  is  not  so  ;  and 
consequently  it  is  impossible  to  do  more  than 
define  them  approximately.  The  note  called 
middle  C  on  the  pianoforte,  and  marked  thus 


•ff>   I     ,  thus      (*)I    r- ,  or  thus  j^^E,if 


usually  assumed,  in  theoretical  works,  to  cor- 


Nspoiui  to  612  single  Tibntioiu  per  u<»Dd ; 
aod  tliia  wiu  till  Ut«  ywn  the  ntch  adofited 
in  pm^cfi,  but  modem  cuitom  baa       '    '" 
littie  liigher;  the  C  now  Mtabliihed 
hoj  622  tibrBtiooi,  uid  in  England  and  Oer- 
Ducj  ass  Tibistiom  per  aeamd. 

when  two  not«s  are  soonded  togelher.  it  ii 
found  that  th«ii  effect  on  the  ear  bu  h  remork- 
■ble  relotiaii  to  the  proportion  beCweea  tbcoc 
respeotire  Tslodtiea  of  librstioD ;  and  this 
principle  girea  liie  to  the  acoiutic  doctrine  of 


mternU,  which  maj  be  brieflj  atated  u  folloira. 
If  the  DOBiber*  of  vibistjoni  of  two  notea  in  a. 
given  timB  be  ■■  I ;  2,  the  Mcond  note  will  be 
4^  the  Hme  name  aa  the  firat,  but 
higher ;  to  that  the  interval  of  the  octave  is 
expraeaed  bj  the  nbrationAl  relation  1:3.  '" 
tlie  leapective  numbera  of  vibratioui  an 
2  .'  3,  Uie  aecond  note  will  be  a  perfect  fifth 
higher  tJiiui  the  Snt,  i.e.  the  interval  of  the 
Bah  correepoDda  to  the  ocouitical  relation  of 
2  :  3,  and  ao  on. 

AanuHcal  Rrlationt  of  Muticid  Intervatt, 
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It  thua  appeon  that  t^ere  ia  some  cnriona ' 
iilcig7  betveen  an  agreeable  eSbct  on  the 
ear  and  a  aimplidtj  of  proportion  in  the 
nnmher  of  vibrationa,  tlioee  inCarrals  which 
have  the  aimpleat  ratioe  being  natniBlljr  the 
aoat  perfeetlj  harmonioua,  while  in  proper- 
Uon  aa  the  compleiit]'  of  the  raUo  increaaea, 
the  effect  of  the  combinatiou  becomea  Dioro 
diacoidont. 

When    mnaicsl   aonnda    are   prudnced    b; 
stretched   atrioga,   it   ia   fonnd    that  if   the 


es 


woght,  and  the  teneion  of  the  string  r 
Che  Bame.  the  number  of  vibrationa  will  be 
inversely  in  proportion  (o  the  length  of  the 
vibrating  portion ;  so  that  a  string  half  (he 
length  (S  another  will  give  double  the  number 
of  vibrationa  in  a  given  lime,  and  will  thera- 
fore  sound  an  octave  higher.  And  it  follow! 
tbAt  all  the  ratios  we  have  given,  aa  to  the 
number  of  vibratlonB,  will  apply  rtdproaaSjf 
to  the  length  of  etringa  producing  the  notes 
referred  to ;  i.  e.  the  ratio  of  length  of  two 
strings  to  produce  a  note  and  its  fifth  will  he 
BS  3  :  2  respectively,  and  ao  on. 

We  cannot  follow  this  subject  further,  but 
must  refer  for  more  ample  information  to  book* 
on  Acouatica,  of  which  Chladni'a  AitatH  and 
Hclmhotts'a  ZaAre  iwn  dtn  Thmngfindiaiffen 
ore  the  moat  renowned. 

We  now  coma  to  treat,  aomewhst  mioe  at 
length,  of  the  second  dinrion  of  the  sabject, 
namely,  Mittieal  Ootavoiitim ;  which  compre- 
hends, first,  the  explanation  of  the  pecoliat 
symbols  used,  or  what  nay  be  called  tha 
languBce  in  which  music  ia  expreaaed;  and 
secundh',  the  mles  uaooUy  laid  down  in  order 
to  frodnce  gnmmaticol  and  effectire  musical 


placed.  The  gamut  is  a  table  whereon  Uiese 
notea  are  placed;  and  their  rektive  litnalians 
aa  to  Bcnteness  orgravitqr  of  tone  ore  aacertajned 
bv  titft.    The  names  of  the  notes,  as  originally 
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liid  down  bj  Gmdo  d'Arezzo,  were  utf  re,  mi, 
fa,  9ol,  la,  the  lowest  of  these  being  the  gamma 
of  the  scale.  He  had  only  six  notes  in  his 
scale,  which  he  repeated  in  different  l^ey^i  so 
that  some  notes,  really  the  same,  had  different 
names,  according  to  the  key  to  which  they  were 
considered  to  belong.  Modem  musicians,  abo- 
lishing this  distinction,  have  added  a  seyenth 
note  to  complete  the  octave,  and  have  used  as 
equivalents  the  first  seven  letters  of  the  alpha- 
bet. The  diagram  given  in  the  preceding  page 
will  exhibit  a  comparison  between  the  ancient 
and  modem  modes. 

From  this  diagram  it  will  be  seen  that  the  bass 
def,  also  called  the  F  clef,  makes  the  notes  on 
the  line  between  the  dots     I  ^   F,   whence 


reckoning  is  made  upwards  or  downwards ;  that 
the  tenor  or  C  clef  makes  all  the  notes  on  the  line 


between  the  cross  or  horizontal  bars    M  o  C ; 

and  that  the  treble  or  Or  clef  makes  all  the 
notes  on  the  line  round  which  the  character 

turns    -&-•-   G ;    and  it  is  to  be  observed 

that  these  several  clefs  may  be  put  on  any 
lines  of  the  staff  notes,  which  then  take  the 
name  F,  C,  or  G,  as  the  case  may  be.    Thus, 


tively.  This,  which  is  called  the  diaUmus  seaie, 
has  between  its  notes  seven  intervals,  of  which 
those  between  c  and  d,  d  and  e,f  and  g,  g  and  a, 
and  a  and  h  are  equal,  and  are  called  Umn  or 
whoU  tones ;  whilst  those  between  e  and/,  and  b 
and  c,  are  eemiUmes,  To  enquire  how  nature 
has  implanted  on  the  ear  dissatisfaction  from 
any  other  position  of  these  semitones  in  the 
scale  of  the  octave,  is  not  the  object  of  this 
treatise.  That  it  is  so  is  certain;  and  the 
most  careless  whistler  could  not  alter  the 
scale  without  exertion.  The  scale  is  also  di- 
vided into  two  ietraehords,  from  c  to  f  and 
from  gtoe:  each  of  these  consists  of  two  tones 
and  a  semitone.  All  melody  or  air,  which  is 
an  artful  succession  of  tones,  depends  on  a 
right  perception  of  the  places  of  the  semitones. 
By  the  particular /orm  of  a  note,  its  duration, 
or  the  length  of  time  during  which  it  is  to  be 
held  on,  is  known.  There  are  nine  of  these 
forms,  which  are  exhibited  in  the  subjoined 
table;  the  first  three  are  now  rarely  used, 
though  in  old  ecclesiastical  music  they  are 
constantly  met  with. 


IHfltt{fllB<'lti^j^^ 


The  second,  fourth,  and  seventh  of  these, 
however,  are  now  no  longer  used.  The  first  is 
used  for  the  bass  voice  and  all  bass  instru- 
ments; the  third  for  the  soprano  voice;  the 
fifth  for  the  alto  voice  and  the  viola ;  the  sixth 
for  the  tenor  voice ;  the  eighth  for  the  violin  and 
other  treble  instruments.  The  eighth  and  first 
are  used  for  the  pianoforte.  The  eighth  is  also 
now  used  for  treble  voices. 

One  of  the  most  important  ends  gained  by 
the  use  of  these  clefs  is  the  avoidance  of  notes 
running  off  the  staff,  which  they  otherwise 
would  do,  and  what  are  called  ledger  lines 


Th«  large 

TlMkof 

TlMbrtT* 

TIm  Mllllt»«T« 

TlMmlnlm  . 

ThserotalMt. 
TlMquavvr   . 
Th*  MinlqnaTW 
Tb«  dcmlMinlqaaTV 


I'       I  •qtuU  to  two  longs . 


tVOMiniblWTM 

twomlnliiu    . 
two  cfotelMti  . 

two  qVATWI      . 

two  Mnilqittvcn 
two  dcmlMinlqaavon 


o  o 

rr 


n 


would  be  wanted ;  thus, 


^P 


^, 


where  the  ledger  lines  are  those  upon  which 
the  notes  out  of  the  staff  are  placed.  The 
lines  of  a  staff  are  reckoned  upwards ;  thus 
the  lowest  line  is  called  the  first,  the  lowest 
but  one  the  second,  and  so  on.  In  the 
pianoforte  the  0  nearest  the  middle  of  the 
instrument  is  the  note  of  the  tenor  or  0  clef ; 
the  G  above  it  to  the  right  is  the  treble  or  G 
def ;  and  the  F  below  it  to  the  left  is  the  F  or 
bass  def  note. 

When  to  the  seven  primary  notes  (see  dia- 
gram) another  is  added  above,  the  arrange- 
ment is  called  an  octave ;  thus, 


The  notes  with  hooks  appended  to  their 
tails  are  frequently  grouped  together;  this 
does  not  alter  their  i^ue,  but  it  assists  the 
eye  in  reading  off  the  proportions  of  the  notes. 

Th„.  TTjiTJ^  I i^J J>  J^l  I*.   If 

Detached  Grouped  ]>etached  Groaped 
a  dot  be  added  to  the  right  hand  of  any 

note,  thus       |*  ,   it   increases    its    duration 

exactly  one-half.  The  duration  of  a  note  is 
measured  by  the  musician  from  habit,  and  is  re- 
gulated by  beating  time ;  that  is,  by  the  eleva- 
tion and  depression  of  the  hand  or  foot  quicker 
or  slower  according  to  the  nature  of  the  music 
performed.  A  musical  piece  is  divided  into 
m£asure8,  which  are  equal  portions  of  time ;  and 
the  vertical  lines  which  so  divide  it  are  called 
bare ;  single  lines  taking  merely  that  name,  and 
the  two  thick  ones  at  the  end  of  a  strain  double 


bare,  thus,  .  j        =\        II 


i 


E 


g5=r 


-  rTTTTST-v- 

After  which  if  more  be  added,  either  upwards 
or  downwards,  it  will  be  but  a  return  to  similar 
notes  either  more  acute  or  more  grave  in  pitch ; 
that  is,  an  octave  above  or  below  them  respec- 
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Every  measure  must  contain  u  certain  nimi- 
ber  of  notes  according  to  the  time  marked  at  the 
beginning  of  the  movement;  and  that  time  is  of 
two  sorts — common  time  and  tr^^tle  time — ^in 
which  two  all  others  originate.  ComXBon  time 
is  that  which  has  an  even  number  of  beats  in 
each  bar,  as  two,  four,  or  eight  Those  common 
times  in  which  a  semibreve  is  the  measure  are 


MUSIC 


marked  by  a  C  after  the  clef  at  the  beginning  of 
thestaff;  thna,  Mm  f^=  ,    When  the  C  has  a 


,  it  denotes  a 


bar  thxongh  it,  thus, 


quicker  measure,  to  be  beaten  in  minims, 
whereas  the  simple  C  time  is  usnally  beaten 
in  crotchets.    It  is  called  alia  breve.    The  other 


characters  of  common  Ume  are 


signifying  that  there  are  two  crotchets,  six  qua- 
Ters,  or  twelve  quavers,  in  the  bar,  of  which 
4  and  8  (the  denominators  respcctiTelj)  make 
a  semibreye.  The  first  and  second  of  these 
have  two,  and  the  third  four  beats  in  a  bar. 
Triple  time  is  so  called  from  the  bars  being 
divisible  into  three  parts :  it  is  beat  with  the 
hand  down  at  the  beginning  of  the  bar,  raised 
a  little  in  the  middle,  and  quite  up  at  the  close 
of  it.  In  this  time  also  the  denominator  of  the 
figures  placed  at  the  beginning  of  the  staff  is  a 
function  of  a  semibreve ;  thus,  if  2  be  the  de- 
nominator, the  measure  is  a  minim,  because 
two  minims  make  a  semibreve;  if  4,  the 
measure  is  a  crotchet;   and  so  on.     Hence 

signifies  three  minims  in  a  bar ; 


it  will  immediately  be  seen  that  the  alteratioii 
of  the  accent  entirely  changes 

(Ab  changed  in  accent.) 

<jf  f  c  J  ^  J  p  J I  i^imn' 

the  character  of  the  air.  An  abnormal  accent 
is  often  laid  on  some  notes  of  the  bar  which 
are  usually  unaccented ;  this  is  called  emphasis, 
and  its  employment  with  skill  and  taste  con- 
tributes much  to  the  beauty  and  originality  of 
the  piece.  When  the  last  note  of  a  bar  (as  in 
the  last  bar  of  the  lower  example)  is  connected 
with  the  first  of  the  following  bar,  so  as  to 
make  only  one  note  of  both,  it  is  called  syn^ 
coition.  This  is  also  sometimes  used  in  thn 
middle  of  a  measure. 

A  rest  is  a  pause  or  interval  inserted  when 
silence  is  required  in  the  part  to  which  it 
is  written,  wnich  silence  is  to  be  preserved 
during  the  time  denoted  by  the  species  of  rest 
used.   The  following  are  the  rests  used : 


three  crotchets ; 


three  quavers.  So  again 


with  multiples  of  3  for  the  numerator,  as  ^ 


Semibreve      Minim 


^ 


^ 


nine  quavers, 


nine  semiquavers. 


It  is 


easy  to  recollect  that  the  denominator  of  the  frac- 
tion always  expresses  the  division  of  the  semi- 
breve, and  the  numerator  the  number  of  these 
divisions  in  a  bar ;  but  the  sense  of  the  music 
must  also  be  consulted,  for  though,  for  ex- 
ample, J  and  I  are  arithmetically  the  same 
fractions,  the  first  is  triple,  and  the  second 
<x>mmon,  time. 

There  is  a  certain  stress  laid  on  some  part  or 
parts  of  every  bar,  which  is  called  accent ;  hence 
«ach  bar  or  measure  is  divided  into  accented  and 
unaccented  parts:  the  accented  are  the  principal, 
and  those  on  which  the  pathos  and  spirit  mamly 
depend.  The  beginning  and  the  middle  or  the 
beginning  of  the  first  half  of  the  bar  and  the  be- 
ginning of  the  latter  half,  in  common  time,  and 
the  banning  or  first  of  three  notes  in  triple 
time,  are  universally  accented  parts  of  the  mea- 
sure ;  so  the  first  and  third  crotchet  of  the  bar 
are  on  the  accented  part  of  the  measure  in  com- 
mon time.  In  triple  time,  where  the  notes,  as 
we  have  explained,  go  by  threes,  the  note  in  the 
middle  is  unaccented,  and  the  first  and  last 
accented ;  the  accent,  however,  on  the  first  is 
so  preponderant,  that  the  last  is  almost  ac- 
counted as  though  it  had  none.  It  is  on  ac- 
count of  accent  that  it  is  frequently  necessary 
tobegin  a  movement  with  only  part  of  ameasure. 
Thus  in  the  Welsh  tune  Griffith  ap  Cuman — 

(As  written.) 
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Crotchet    Qoaver    Semiqaaver   DemlaemiqnaTer 


In  modem  music  it  is  necessary  that  we 
should  use  other  sounds  in  the  octave  besides 
those  of  the  simple  diatonic  scale;  and  an 
expedient  is  therefore  vranted  by  which  the 
places  of  the  diatonic  notes  may  be  raised 
or  depressed  the  value  of  a  semitone.  The 
former,  that  is  raising  them,  is  effected  by 

E lacing  sharps  before  them,  thus  t  \  &nd  the 
itter  by  means  of  flats,  thus  b  •  If  we  want 
to  restore  any  note  that  has  been  thus  treated 
to  its  original  place,  it  is  effected  by  means  of 
a  natural,  thus  Q .  Two  other  chsjracters  are 
also  used — the  double  sharp,  thus  X,  which 
raises  a  note  two  semitones ;  and  the  double 
flat  t>t>>  which  equally  depresses  it.  Upon 
keyed  instruments,  sucn  as  the  pianolforte  and 
organ,  the  sharps  and  flats  are  represented 
by  the  short  black  keys,  and  there  is  no  dis- 
tinction between  DS  and  £t> ,  and  such  want 
of  distinction  is  an  imperfection  in  the  in- 
strument ;  for  there  is  not  a  strict  mathematioftl 
equality  between  the  semitones  of  the  diatonic 
scale.  A  number  of  these  flats  and  sharps  placed 
at  the  beginning  of  a  staff  affects  all  the  notes 
of  the  line  or  space  on  which  they  are  placed, 
and  are  termed  the  signature.  If,  in  addition 
to  these,  in  the  course  of  a  movement  any 
others  occur,  they  are  termed  accidental^  and 
only  affect  the  notes  which  they  immediately 
precede,  and  any  repetitions  oi  them  in  the 
same  bar ;  but  if  in  the  same  bar  any  note, 
after  having  been  accidentally  raised,  on  beinff 
repeated  is  preceded  by  a  natural,  such  naturu 
restores  it  to  its  original  place. 

The  ornaments  of  musical  melody  are  called 
graces;  of  these  the  principal  are  the  appo* 
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•.0iaiura^  the  shake,  the  fttrvt,  and  the  beat; 
with  the  mordmtet  beat,  ^de,  and  epring 
peculiar  to  the  Germans;  those  of  musical 
harmony  are  the  arpeggio^  the  tremando,  &;c. 
The  apnogiatuza,  -whidi  always  occurs  on  the 
accentea  part  of  the  meashre,  is  a  iimall  xiote 
placed  before  a  large  one  of  longer  duration, 
whidi  it  usually  deprives  of  half  its  value ; 


■«'^^C"1ll^'^^- 


wherein  the 


snail  notes  are  appogiatnras.  Occasionally, 
the  appogiatura  is  of  less  duration  than  above 
stated.  The  shake  is  a  quick  alternate  repeti- 
tion of  a  note  with  the  note  above  it,  the  mark 
tr  being  placed  on  the  lower,  and  the  upper 
one  not  expressed ;  thus, 

,  performed  |  ^  Ulfff 


When  there  is  a  series  of  ascending  or 
descending  shakes,  the  Italians  call  it  una 
catena  di  triUi,  What  the  Q-ermans  call  the 
passing  shake  is  thus  marked  ^asa  over  the 


note  where  it  is  intended,  thus 


siB- 


per- 


Ibrmedr 


The  mordente  of  the 


Italian  school  is  used  in  a  similar  way  ;  thus 

•  The 


,  performed 


^m 


turn  employs  the  note  above  and  that  below 
in    the  following  way,       n^«^  J 


,  performed 


The  inverted  turn,  thus  marked 


^  ,  turns  from  the  note  below  that  marked 
instead  of  above  it.  Turns  on  dotted  notes 
are    very  firequently  used ;    they   are  writ- 


ten as  follows,  "^ll^CT  ff.  I"  U ,  performed 


The  beat  is 


the  reverse  of  the  i^ke  without  the  turn,  and 
it  generally  made  at  the  distance  of  the  semi- 
tone below ;  hence  all  the  natural  notes,  except 
0  and  F,  require  the  note  below  them  to  be 
ftoddentally  sharpened  for  the  beat ;  thus, 


s 


performed    ^JJjJXUm^.      The 


half-beat  is  most  frequently  used  in  the  bass, 
and  is  very  similar  to  the  acciacatura  of  the 
Italians.  The  inferior  note  is  struck  only 
once,  and  at  the  same  time  with  the  prindpal 

note;  but  is  immediately  quitted,  b»   '^'    )*"  ^' 

Thd  Tf^li^T**  use  the  degree  above.    The  G-er- 
mofdente  is  a  beat  commencing  with  the 

614 


note  itself,  and  is  either  long  or  short;  thvi^ 

This  differs  £rom 


Gong)  (sboit) 

the  mordente  already  described  by  being  made 
with  the  next  degree  below.  The  ItalisDS 
use  the  degree  above.  •  The  German  bsat 
oonsisfcs  of  two  small  notes,  forming  a  skip^ 
descending   one  degree    upon    the    principal 


note;  written  thus  '  |%  y\f(f:.^  r^  per 

Kaumberger  calls 


formed 


this  grace  a  double  appogiatura.  The  German 
slide  consists  of  two  small  notes,  which  move 
by  degrees ;  written  thus, 


performed  ^^ 


The    German 


spring,  like  the  Italian  mordente,  consists  of 
two  small  notes,  sounded  distinctly ;  thus 


<j^NfrllW 


performed  ■  Ll|ri.r.|  ^TTf 


It   is    the 


practice  of  the  composer  to  mark,  where  neces- 
sary, the  occasional  alteration  of  these  graces 
by  sharps,  flats,  or  naturals.  The  graces  th^ 
belong  to  harmony  are,  the  tremolo,  or  reitera- 
tion of  one  note  of  a  chord ;  the  tremando,  or 
general  trembling  of  the  whole  chord ;  and  the 
arpeggio^  which  is  an  imitation  of  the  harp,  the 
notes  of  the  chord  being  struck  in  quick  and 
repeated  succession. 

The  following  characters  are  also  used  in 
Music:  The  pause  ^,  which,  placed  over  a 
note,  signifies  that  a  long  continuance  of  the 
sound  is  to  be  made  on  that  part  of  the 
measure,  and  is  equally  effective  when  placed 
over  a  rest;  the  repeat  ^,  which  is  a  sign 
placed  to  show  where  the  performer  must 
return  to  repeat  the  passage — ^the  Italiuis  call 
it  il  segno ;  the  direct  If,  placed  at  the  end  of 
the  st^  on  the  line  or  space  which  the  follow- 
ing note  will  occupy.  The  dots  which  are 
found  in  the  inner  side  of  bars  show  that  the 
measures  or  bars  included  by  them  are  to  be 

repeated;    thus,    ^g^^3,  shows  that 

these  two  bars  are  to  be  played  twice  over,  the 
same  object  being  sometimes  effected  by  writing 
the  word  bis  over  them. 

We  have  already  mentioned  the  single  and 
double  bar ;  all  that  we  have  to  add  on  them 
here  is,  that  as  every  bar  or  measure  contains 
a  certain  number  of  notes,  so  every  strain  con- 
sists of  a  certain  number  of  measures,  which 
are  terminated  by  the  double  bar. 

Expression,  in  music,  is  indicated  by  the 
following  mu^s:  The  tie,  which  is  a  convex 
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line  over '^  or  a  concare  line  under  ,^  two  notes 
on  the  same  line  or  space,  uniting  them  into  one. 
It  is  also  used  to  express  syncopated  notes 
where  the  bar  divides  them.  The  dur  is  a  simi- 
lar line,  used  over  notes  not  on  the  same  lines  or 
spaces,  showing  that  such  notes  are  to  be  played 
smoothly  or  Iwato ;  and  in  yocal  music  it  also 
means  tnat  allthe  notes  connected  by  it  are  to 
be  sung  to  the  same  syllable.  The  dash  is  a 
small  vertical  stroke  |  placed  over  notes  that 
are  to  be  distinctly  marked,  or,  as  it  is  termed, 
played  staocaio.  Sometimes,  instead  of  this, 
thewtrnt  is  used,  though  it  is  mostly  employed 
to  ^tinguish  those  notes  from  which  an  inter- 
mediate efl^t  between  the  slur  and  dash  is 
wanted,  yet  uniting  the  one  and  the  other; 


thus, 


The  other  marks  of  ex- 


pression are  the  crescendo  <c,  by  which  the 
sound  is  to  be  increased  from  soft  to  loud ;  the 
diminuendo  >-,  which  is  exactly  the  reverse 
of  the  last—the  union  of  these  two  'c:^^  in- 
dicating that  the  part  is  gradually  altered 
firom  soft  to  loud  m  the  middle,  and  then  to 
soft  again;  and  the  rinforzando,  for  which 
smaller  marks  of  the  same  sort  are  used,  >  or  <, 
which  increase  or  diminish  the  sound  so  marked. 
In  order  to  save  time  in  writing  and  copying 
music,  the  following  abbreviations  are  used: 
A  single  stroke  placed  over  or  under  a 
semibreve,  or  through  the  stem  of  a  minim 
or  crotchet,  divides  it  into  quavers,  a  double 
stroke  into  semiquavers,  and  a  triple  stroke 


into  demisemiquavers ;  thus,  i\\  j  \  ^  ^  jr 


Another  kind  of  abbreviation  is  much  used  in 
modern  music,  and  is  effected  by  grouping  the 
stems  of  minims  like  those  of  quavers;  thus, 


m 


performed 


Mdodtft  which  will  be  perhaps  better  under- 
stood by  the  term  tune,  is  a  particular  suc- 
cession of  sounds  in  a  single  part,  and  is  pro- 
duced by  the  voice  or  an  instrument.  The  artp 
ful  manner  of  introducing  the  notes  of  diflferent 
lengths,  succeeding  one  another  at  inteiyals 
pleasing  to  the  ear,  is  one  of  the  qualities 
distinguishing  the  musician ;  the  other  being 
the  successfm  accompaniment  of  these  single 
sounds  by  others,  according  to  the  laws  of 
harmony.  The  laws  of  harmony  may  be  learnt, 
and  so  may  certain  eeneral  rules  of  melody ; 
but  Uie  art  of  producug  pleasing  m^odies  is  a 
natural  gift,  which  cannot  be  supplied  by  any 
kind  of  education.  Melody  has  two  motions — 
either  by  degrees  or  by  skips :  by  the  former 
when  it  moves  to  the  Ime  or  space  immediately 
above  or  below  it ;  and  by  skips  when  one  or 
more  degrees  are  omitted  between  the  preceding 
and  following  note.  The  followingexample  shows 


each  motion: 


fNNlrr^U-:- 


The  distance  between  any  two  notes 
9Xi  interval. 
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We  have  already  described,  in  the  first  part 
of  this  article,  how  intervals  are  theoretiadly 
defined  by  the  ratios  of  the  vibrations  of  the 
notes  producing  them,  and  hoiw  they  may  .be 
represented  by  the  comparative  lengths  of 
stretched  strings ;  but  it  will  be  as  well  here- 
to add  a  few  woids  of  explanation  of  a  more 
practical  nature.  It  is  customary  to  meas!ise> 
intervals  from  the  lower  of  the  two  notes,  and 
the  eeneral  name  of  the  interval  is  determined 
by  the  number  of  decrees  contained  between 
them,  reckoning  aocoraing  to  the  names  which 
the  notes  bear.  Thus,  from  G  to  D  is  an  inter- 
val of  a  second,  from  0  to  £  a  third,  from  C 
to  A  a  sixth,  and  so  on.  But  intervals  of  the 
same  aenend  name  may  have  different  valuesi 
and  tnerefore  different  special  names,  as  the 
limiting  notes  are  severally  sharp,  fisA,  or  na- 
tural; thus,  from  G  to  Db  is  a  minor  seeond, 
from  G  to  Bl)  is  a  mqfor  second,  and  from 
G  to  1)8  an  augmented  second,  and  so  on.  Re- 
ferring the  intervals  to  the  keys  of  the  piano- 
forte, and  taking  as  the  unit  of  measure  the 
semitone,  i.e.  the  distance  from  any  one  key  to 
the  next  above  or  below,  we  have  the  follow- 
ing values : — 


Ko.  of 

Semitones 

0 

1 


Ezamifle 


G 
G 


} 


1 


{ 


G 
G 
0 
0 


Name  of  Interval 

Unison 

Minor  second    . 

Migor  second  (this  is  alsol    » 

called  a  whole  tone)       .  / 
Minor  third       ...      8 
Mig'or  third       ...      4 
Perfect  fourth  ...      6 
Augmented   fourth,   sharp  \ 

fourth,  or  tritone    . 
Imperfect    or    diminished 

fifth      ...        . 
Perfect  fifth      ...      7 
Minor  sixth       ...      8 
Major  sixth       ...      9 

Minor  seventh  .        .        .10 

Major  seventli  .        .        .11 
Octave      .        .        .        .12 

The  above  fourteen  intervals  are  given  in  th« 
following  synopsis : — 


toDb-' 

toD 

toBb- 
toE 
toF 
toF» 
orFV  toB 

G    toGi^ 
orB    toF 
C    toG 
G    toAb 
G    toAH 
G    toBb 
orG    toF 
G    to  BIT 
G    toG 


i 


:h: 


m 


^    o  ■  o    -e-  ^ 

UnlMMM        Minor  3d     M^forSd     Minor  3d      ]|is{or8d 


m 


s 


XL 


JX. 


-9- 


EC 


VvlbM4«h      •lMip4th     till 
(or  TnVonua) 


feet    fcrftfltStli    Minor  eUt 


P 


JS. 


a: 


M^oraih    Minor  7th     MiOorTdi      Oetnvo 

By  inserting  the  semitones  between  these 
intervals,  the  number  which  we  have  above 
stated  in  each  will  be  easily  discovered.  There 
are  also  some  other  intervals  which  ooeor  fre- 
quently in  modem  melodies,  and  whidi  are 


MUSIC 


ealled  augmented  or  diminished,  as  the  case 
may  be ;  thus,  the  augmented  or  superfluous 


ilft^    "(s     'It  ^   consists  of  one  semitone 
mom  than  the  perfect  fifth ;  the  augmented  or 


consists  of  one 


•emitone  more  than  the  major  sixth;  the  di- 

i 


minished  serenth 


^ 


consists  of  one 


•MT 


semitone  less  than  the  minor  seyenth ;  and  so 
on.  When  the  lower  note  of  any  interval  is 
placed  an  octave  higjher,  or  the  higher  note  an 
octave  lower,  it  is  called  inversion.    Thus, 


9d 


aM 


a4tii 


Ib  oonyorted  into  a  7th 


3Z 


i 


a: 


ti 


ti 


ff 


ff 


a  6th 


afith 


^ 


ZC 


s: 


Bj  this  operation  m^jor  are  converted  into 
minor  intervals,  and  the  converse;  for  in- 
stance, the  mtgor  third  becomes  a  minor  sixth, 
and  soon. 

There  are  three  scales  occasionallj  used  in 
music:  the  diataniOf  the  chroTnaiio,  and  the 
tnhoTjnonie, 

The  diatonic  is  the  most  simple  and  natural 
ioale.  It  has  already  been  described ;  but  we 
may  add  the  following  example : — 

IHatonio  Scale  of  the  Key  of  C  Mqfor. 
CDEFGABC 


5^ 

I 


I 
I 


sr 

I 


ar     sr 

I 


It  will  be  at  once  seen  that  this  scale,  for 
the  key  of  C,  corresponds  with  the  white  keys 
on  the  pianoforte,  no  black  ones  being  neces- 
sanr  to  its  formation. 

The  chromatic  (which,  according  to  some, 
takes  its  name  from  the  Greek  word  XP^M^> 
colour,  because  the  Ghreeks  distinguished  it 
by  different-coloured  characters ;  according  to 
others,  because,  holding  the  mean  place  between 
the  diatonic  and  enharmonic  system,  it  was  like 
colour  between  black  and  white;  or,  as  others 
say,  because,  like  colours  in  painting,  it  em- 
bellishes the  diatonic  by  its  semitones)  usually 
ascends  by  sharps  and  descends  by  flats,  as 
follows : — 


4^iiJJAJ^|HL^^ 


^r^^ri^iUiij^ij^ij 
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From  this  it  appears  that  the  chromatic 
scale  consists  of  uurteen  notes,  and  it  gives 
rise  to  a  distinct  species  of  intervals  called 
chromatic.  For  example,  the  chromatic  semi' 
tone  is  the  interval  between  any  note  and  the 
same  depressed  by  a  flat  or  raised  by  a  sharp. 
Also,  the  extreme  eharp  eeoond  consists  of  a 
tone  and  a  chromatic  semitone,  being  com- 
posed of  two  degrees.  Some  chromatic  inter- 
vals are  exhibited  in  the  subjoined  synopsis : — 


The  enharmonic  scale  is  a  series  formed 
by  uniting  the  ascending  and  descendinff  scale 
of  the  chromatic  genus  We  subjoin  a  diagram 
of  it ;  but  it  is  hardly  to  be  called  a  Male ; 
it  is  merely  a  list  or  schedule  of  the  various 
notes  which  are  to  be  found  in  the  octave. 

As  in  oratory  there  is  a  principal  subject 
on  which  the  speaker  constantly  dwells,  and 
to  which,  after  diverging  from  it,  he  alwa^ 
returns ;  so  in  music  there  is  one  sound  in 
which  the  piece  usually  begins  and  ends,  which 
regulates  the  rest,  and  to  which  regard  must 
be  had  in  all  the  other  sounds  of  the  piece : 
and  this  sound  is  called  the  key,  the  key  note, 
or  tonic.  From  the  diatonic  scale  we  have  seen 
that  the  semitones  lie  between  £  and  F,  and  B 
and  C ;  the  key  note  being  C.  Now  if  we  wish 
to  make  G  the  key  note,  it  is  clear  that  with- 
out some  contrivance  the  notation  of  the  scale 
from  G  to  its  octave  will  throw  one  of  the 
semitones  out  of  its  place ;  namely,  that  be- 
tween £  and  F,  which,  instead  of  being,  as  it 
ought  to  be,  between  the  seventh  and  the  octave, 
is  between  the  sixth  and  the  seventh.  It  is 
obvious,  then,  that  if  we  raise  the  natural  F  a 
semitone  by  means  of  a  S  i  we  shall  restore  the 
semitone  to  a  situation  similar  to  that  which 
it  held  in  the  key  of  C.  By  comparing  the 
subjoined  scales,  this  will  be  more  distmctly 
seen. 


Kej  of  G 


m 


Key  Of  G  Ip^i  -; 


— ^    i 

jemu9fi0 Stmihne 


Semtttne       Samlme 


Now  if  I)  be  taken  as  the  key  note,  we 
shall  find  it  will  be  necessary  to  sharpen  the  C 
as  well  as  the  F,  in  order  to  bring  the  semitones 
into  the  places  which  they  ought  to  occupy  in 
the  octave ;  and  we  shall  have  two  sharps.  In 
order  to  save  the  constant  repetition  of  these 
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fbarps,  it  is  usual  to  put  them  at  the  beginning 
of  the  stafi^  where  they  are  called  siffncUures, 
each  signature  denoting  the  key  of  the  note 
written  after  it,  thus, 


^EE^^^^^m 


In  the  same  way  the  keys  bearing  flats  are 
marked,  saving  that  the  note  B  bears  the  first 
flat,  as  jfollows: — 


£ 


tF 


■a- 


'^•'\'.Y''\y'h^,mfk\)i^'j 


Besides  these  scales,  which  are  all  con- 
structed with  the  major  third,  and  are  there- 
fore called  minor  keys,  there  is  a  scale,  con- 
structed from  the  natuztil  notes,  whose  third  is 
minor ;  thus, 


^ 


rj  g  I     ^tiriL^^ 


:a. 


s: 


In  this  scale  it  must  be  obsenred,  first,  that 
the  places  of  the  semitones  are  diffbirent ;  and, 
second,  that  the  ascending  scale  always  re- 
quires the  serenth  to  be  shupened,  thou£^  it  is 
not  sharpened  in  the  descending  scale.  The 
sharp  in  <^uestion  is,  however,  ahrays  omitted 
in  the  signature,  and  marked  accidentally 
where  the  melody  requires  it.  It  must  also  be 
noted,  that  between  the  Fq  and  QU  &  harsh 
chromatic  interval,  called  an  extreme  sharp 
second,  would  occur ;  to  avoid  which  the  sixth 
is  also  sharpened,  by  which  the  scale  of  the 
minor  mode  has  two  notes  different  from  the 
signature;  but  in  the  descending  scale  no 
accidentals  are  required. 

Migor  and  minor  scales  which  have  the  same 
signatures  are  denominated  relative.  Thus 
the  relative  minor  key  of  A  is  FS ;  iu  which 
case  the  tonic  or  key  note  of  the  minor  mode 
is  found  to  be  the  sixth  note  ascending  of  the 
major  scale  bearing  the  same  signature ;  and 
the  tonics  are  always  one  degree  below  the  last 
sharp  of  the  signature,  but  in  fiat  signatures 
always  the  third  degree  above  the  last  fiat. 
Thus  by  sharps  we  have. 


^ 


s 


iadyan^ 


and  by  fiats. 


fe 


nlli     Itf^kn  li^; 


r7r%VT"k' 


£ 


iVrr 


_i'i..  I. 


All 


The  change  of  a  melody  firom  its  original  to 
a  higher  or  lower  pitch  is  called  trontpotition, 
and  this  may  be  effected  by  altering  the  si^a- 
ture  accordinff  to  the  pitch  of  the  new  tome  or 
key  note.  Modulation  signifies  the  proceeding 
naturally  and  regularlv  from  one  key  to  another. 
£very  scale  is  immediately  connected  with  two 
others :  one  on  the  fifth  above,  the  other  on  the 
fifth  below  or  fourth  above.  These  were  called 
by  Dr.  Boyce  attendant  keys.  Minor  scales 
have  also  their  attendant  keys,  the  chief  one 
beinc  the  relative  major. 

Wt  h«re  salgoin  the  names  given  to  certain 
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notes  in  the  scale  as  peculiarlv  maiidng  their 
character.  Ist  The  t&nic,  or  sej  note,  is  the 
chief  sound  upon  which  all  regular  melodieb 
depend,  and  with  which  they  all  tenninate.  All 
its  octaves  above  and  below  are  cidled  by  the 
same  name.  2nd.  The  dammant,  or  fifth  above 
the  key  note,  is  that  sound  whidi  from  its  im- 
mediate connection  with  the  tonic  is  said  to 
oovem  it ;  that  is,  to  require  the  tonic  to  be 
heard  after  it,  at  the  final  cadence  in  the  bass. 
3rd.  The  subdondnant,  or  fifth  below  the  kev 
note,  is  also  a  species  of  ffoveming  note,  as  it 
requires  the  tome  to  be  heard  after  it  in  the 
plagal  cadence.  It  is  the  fourth  in  the  regular 
ascending  scale  of  seven  notes,  and  is  a  tone 
below  the  dominant ;  but  the  term  arises  from 
its  relation  to  the  tonic,  as  the  fifth  below. 
These  three  principal  sounds  are  the  radical 
parts  of  every  scale  of  the  minor  as  well  as 
the  miyor.  4th.  The  leading  note,  or  sharp 
seventh  of  the  scale,  is  in  Germany  called, 
the  wbsemiione  of  the  mode :  it  is  always  the 
nugor  third  above  the  dominant,  and  therefore 
in  the  minor  scales  requires  an  accidental 
sharp  or  natural  whenever  it  occurs,  (rth.  The 
mediant,  or  middle  note  between  the  tonic  and 
the  dominant  ascending,  varies  according  to 
the  mode ;  being  the  greater  third  in  the  nuyor 
scale,  and  the  lesser  third  in  the  minor  scsle. 
6th.  The  eubmediant,  or  middle  note  between 
the  tonic  and  subdominant  descending,  varies 
also  according  to  the  mode ;  being  the  greater 
sixth  in  the  major  scale,  and  the  lesser  sixth 
in  the  minor  scale.  7th.  The  eupertonic,  or 
second  above  the  kev  note,  has  seldom  been 
distinguished  in  England  by  this  or  any  other 
appellation. 

Harmony  consists  in  the  combination  of  two 
or  more  sounds  or  melodies  heard  at  the  same 
moment.  A  concord  is  an  aereeable  and  satis- 
factory relation  of  two  sounos  as  respects  the 
ear.  Concord  is  therefore  included  under  the 
term  harmony,  though,  harmony  comprehends 
the  agreement  of  a  greater  number  of  sounds 
than  two.  When  two  sounds  heard  together 
are  unsatisfactory  to  the  ear,  the  relation  be- 
tween them  is  called  a  discord.  The  concord 
then  may  be  called  a  harmonical  interval,  and 
the  discoid  an  inharmonical  one ;  yet  by  the 
proper  interposition  of  discords  the  harmonies 
of  a  passage  receive  a  lustre  and  value  from 
the  contrast.  They  must,  however,  as  we  shall 
presently  show,  be  properly  prepared  and  rs- 
eolved,  as  it  is  technicailv  callea.  The  union 
of  any  sound  with  its  third  (mi\jor  or  minor) 
and  its  perfect  fifth  is  called  a  common  chord ; 
to  which  if  the  octave  to  the  sound  be  added, 
we  have  a  combination  of  four  sounds  in  the 
harmony;  thus, 


* 


z: 


II  ■■    ^  .     II 


Major 


^ 


ICinor 


So  long  as  in  these  chords  the  C  or  the  A 
remains  the  lower  note,  the  chord  is  called  the 
common  chord  sf  C  or  A  respectively ;  but  tht 
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moment  tbe  portion  of  the  lower  note  is 
changed,  the  name  of  the  choid  also  changes. 
Thus  if  E  of  the  common  chord  of  C  be 
nsed  as  the  lowest  or  bass  note,  tlins, 


the  chord  is  called  ths  diord 


of  the  sixth ;  because  the  key  note  is  then  the 
interval  of  a  sixth  upwards  from  the  bass  note, 
ind  that  sixth  has  for  its  accompaniment  a 
minor  third  from  E  to  G. 
If  G-  be  now  placed  at  the  bottom  and 


Qsed  as  the  bass  note,  thus, 


the  key  note  is  an  interval  of  a  fourth  above 
the  bass,  and  the  chord  is  called  the  chord 
of  the  sixth  and  fourth,  as  the  example 
shows.  From  this  it  is  manifest  that  the 
sixth  and  sixth  and  fourth  are  no  more  than 
inversions  of  the  common  chord,  having  the 
same  note  C  for  their  expressed  or  under- 
stood bass,  which  is  callea  the  fundamental 
ba»8,  because  it  is  that  on  which  they  are 
founded;  and  the  same  arrangement  equally 
exists  in  the  common  chord  with  a  minor 
third.   The  common  chord  is  expressed  shortly 

ft  5  8 

thus,  §•  f  •  or  ' ;  but  in  figured  bass,  the  omis- 

lion  of  all  figures  denotes  the  common  chord. 
The  second  example,  or  chord  of  the  sixth, 
is  merely  figured  with  a  6 ;  and  the  third 
example,  where  G  is  the  lowest  note,  is  de- 
noted by  the  figures  \, 

Of  discords,  the  most  simple  is  the  minor 
seventh,  or,  as  some  call  it,  the  dxnninant 
seventh ;  because  in  the  natural  scale  it  occurs 
only  on  the  fifth  or  dominant  of  the  key,  and 
requires  that  part  in  which  it  occurs  always  to 
descend  one  degree.  We  here  give  its  full 
accompaniment  of  four  real  parts : 

■■J;«  §  ^  »  *  ^  fl.    As  in  the  common  chord 

either  of  these  four  soimds  may  be  placed  as 
the  bass  or  lower  note  of  the  chord,  yet  as 
with  C  in  the  common  chord  the  fundiamental 
note  of  it  will  be  G ;  B  being  a  third,  D  a 
perfect  fifth,  and  F  a  minor  sfliTsnth ;  thus, 


;  in  each  of  which  cases 


it  would  carry  the  figure  7  below  it    When 


B  becomes    the    bass    note,    as 


the  chord  by  inversion  consists  of  a  minof 
third,  an  impecfeot  flat  or  false  fifth,  sod 
a  minor  sixth,  and  is,  as  in  the  example, 
If  D  be  next  taken  as  the  bass 


figured  J. 


notfe,  thus 


the  chord  consists  of  a 


minor  third,  perfect  fourth,  and  m^r  sixth, 
and  ii^  as  in  the  example,  figured  thereunder 

$  or  4.    If  F  be  used  for  the  lower  or  bass 
*       s 


',  the  chord  is  composed 


note,  thus 


of  a  major  second,  sharp  fourth,  and  migor 
sixth,  and  is  figured  J,  or  J,  or  simply  2.  From 

these  observations  it  appears,  therefore,  that 
the  last  three  chords  are  properly  called  deri- 
vatives of  the  minor  seventh  when  accompanied 
with  a  nuyor  third  and  perfect  fifth. 
Besides  the  chords  within  the  compass  of  the 


octave,  there  is  the  ninth;    thus. 


When  used  in  a  composition  of  four  parts,  and 
marked  by  a  single  9,  it  has  the  accompaniment 


of  a  third  and  fifth;  thus. 


9  8 


Frequently,  however,  it  is  accompanied  by  a 
fourth  and  fifth,  and  then  is  marked  with  a 


double  row  of  figures ;  thus,  | 
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When  the  composition  is  in  only  three  parts, 
the  fifth  is  not  used.  With  the  third  and 
fifth  as  an  accompaniment,  the  ninth  becomes 
then  an  appogiatura,  continued  in  the  place  of 
the  eightn.  The  ninth  has  two  inversions: 
one  of  them  figured  with  a  seventh  on  the 
third  of  the  fundamental  note;  the  other 
figured  with  a  fifth  and  a  sixth  on  the  fifth  of 
the  fundamental  note. 

When  any  figures  are  dashed  through,  thus, 
^  )^  it  indicates  that  the  intervals  are  to  be 
sharpened. 

Before  leaving  this  part  of  the  subject,  we 
subjoin,  as  properly  belonging  to  it,  what  is 
called  tiie  harmony  of  the  scale ;  that  is,  the 
accompaniment  which  it  carries  in  ascending 
and  descending : — 
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i\  Blil   1^1 


I'-ri  "i^r'i^ 


8  6 
fi  4 
S      S 


8 

« 
8 


6 
5 
8 


8 

8 
8 


6 

8 


6 
5 
8 


8 
5 
8 


I  "I   'I  "I  *\  "\  *l..l 


8 

8 

8 


6 

8 


'I 

8 


8 

6 

6 

6 

8 

8 

4 

8 

4 

A 

8 

S 

8 

3 

Comp<fntion  is  the  art  of  joinixig  and  oom- 
bi^iog  oonoords  and  diioords  in  such  a  manner 
that  uieir  snceesaion  and  progression  may  be 
agreeable  to  the  ear.  It  may  be  here  mentioned 
that  melody  being  chiefly  the  busineM  of  the 
imagination,  its  roles  serve  only  to  prescribe 
limits  to  it.  But  harmony  is  the  vork  of  the 
judgment;  and  its  rules  are  more  certain  and 
extensire,  and  more  difficult  in  practice.  A 
person,  indeed,  unskilled  in  music  may  by 
chance  make  a  piece  of  good  harmony;  but 
a  person  of  judgment  does  it  with  certainty. 
In  harmony,  the  inyention  has  not  so  muoi 
to  do ;  for  the  composition  is  conducted  from 
a  nice  obserration  of  its  rules,  assisted  also 
by. the  imagination.  It  is  not  to  be  expected 
that  in  the  compass  of  this  article  space  can 
be  afiRnded  for  a  complete  treatise  on  this 
piirt  of  the  sulgect ;  all  that  we  propose  is  to 
present  to  the  reader  some  of  the  leadmg  rules 
of  the  science. 

The  di&vent  motions  of  the  parts  which  con- 
stitute harmony  may  be  direct  or  contrary.  In 
the  former  the  parts  move  the  same  way,  ascend- 
ing or  descendmg.  In  direct  motion,  tibe  parts 
move  the  same  way,  ascending  or.  descending, 


In  oontmry  motion. 


one  of  the  parts  rises  whilst  the  other  £slls, 


i 


rrt  ft 


[j  r  r 


The  latter  is  preferable. 


As  regards  the  motions  and  successions  of  con- 
cords :  First,  octaves  and  fifths  must  not  be 
consecutive  in  direct  motion.   This  for  instance 


is  very  bad, 


and  it  may 


be  avoided  by  giving  the  passages  contrary 


motion 


ion ;  thus,   fl>  5    a  '^     B  '  *      Second, 


unnecessary  and  distant  skips  must  be  avoided 
as  much  as  possible,  and  the  chords  should  be 
kept  as  dose  and  as  much  connected  as  maybe. 
Third,  false  relations,  such  as  the  extreme 
sharp  seeond,  must  be  avoided,  unless  the  same 
be  required  for  the  purpose  of  expressing  some 
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particular  effect  Fourth,  ths  vegnlar  motion 
of  the  different  parts  in  harmony  must  be  ob- 
served :  sharp  intervals  should  ascend  after  ths 
sharp,  iHiulst  minor  or  flat  intervals  must 
descend  after  the  flat.  In  observing  this  rule, 
however,  that  of  avoiding  consecutive  octaves 
and  fifths  must  nevertheless  be  observed ;  and 
it  may  also  be  neglected  where  certain  efibcta 
are  required.  It  is  customary  for  a  compositioa 
to  begm  with  one  of  the  concords  of  its  key 
note,  and  it  should  end  in  the  key  note  with 
its  common  chord  for  the  harmony.  To  thes« 
we  may  add,  that  you  must  not  go  from 
an  imperfect  conoora  to  a  perfect  octave  or 
fifth  by  similar  motion ;  sucn  passages  being 
said  to  contain  hidden  octaves  or  fifths,  whi^ 
will  be  seen  by  filling  up  th^  diatonic  degrees 
through  which  one  of  the  parts  is  oonoeivvd  to 
pass. 

We  j^rooeed  to  ffive  a  few  remarks  on  the 
harmomo  use  of  the  intervals ;  but  for  ths 
more  complete  developement  of  the  laws  of 
harmony,  special  treatises  on  the  sulrject  must 
be  refeired  to. 

In  the  eecondt  the  lowest  note  is  the'  discord. 
It  may  be  prepared  in  any  concord,  and  must 
descend  to  the  resolution, 

[^■'■ll'':'rh*^il^  ■ 

The preparaiionqf  a  discord ladBddbbiljtBkxna 
care  that  the  note  whidi  is  the  discoid  is  heard 
in  the  preceding  harmony,  its  reeoiution  being 
its  descent  either  a  tone  or  a  semitone,  accord- 
ing to  the  mode,  after  it  has  been  struck.  Thosa 
seconds  are  called  tnmsimt  which  are  intro- 
duced without  preparation  on  the  unaccented 


part  of  the  bar,  thus, 


and  H 


these  transient  seconds  be  removed  to  the  ac- 
cented part  of  the  bar,  they  then  become  appo- 
giaturas.  When  the  second  is  attended  by  Uie 
fifth  and  third,  it  becomes  a  chord  of  four  real 

jparts,  and  retards  the  chord  of  J  or  the  S ; 

and  if  the  third  be  sharp,  the  minor  mode  i* 
indicated. 


A  chord  is  said  to  have  four  real  parts  whea 
it  contains  four  sounds  without  octaves  or  imi- 
sons :  a  concord  can  only  have  three  real  partSb 
When  the  second  is  att^ded  by  the  fourth  and 
fifth,  either  the  fifth  or  the  fourth  must  be 
prepared ;  and  it  becomes  the  chord  of  the  fifth 
ana  sixth  at  the  resolution  of  the  second  Ij 
the  bass. 
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45  4        I    J 

The  aeoond  acoompanied  with  the  sixth  and 
fourth  is  a  chord  of  four  real  parts,  three  of 
them  forminff  a  oommon  chord  above  the  bass, 
which  being  uie  discord  must  be  resolved  by  a  de- 
scent to  the  next  degree :  the  sharp  fourth  usually 


ascends, 


The  second  is  also 


jusoompanied  with  the  fourth  and  sharp  serenth, 
which,  when  introduced  upon  a  resting  bass, 
allow  all  the  intervals  when  struck  to  ascend. 


When,  however,  the   bass 


moves,  it  is  usual  to  prepare  the  upper  parts, 


18 


The  third  mf^or  or  minor,  ifa  H    ^^^  ,  i 


«n  agreeable  concord ;  of  which  it  is  to  be  noted 
that  two  minor  thirds  in  succession  are  better 
4han  two  miyors,  but  mixed  thirds  in  succession 
are  most  pleasant  to  the  ear ;  indeed,  an  octave 
•f  nunor  thirds  is  extremely  unpleasant.  The 
third  IS  sometimes  acoompanied  by  a  fourth  and 


sixth, 


That  species  of  it  in  which 


the  third  is  minor,  the  fourth  perfect,  and  the 
sixth  major,  is  as  elegant  in  effect  as  the 
seventh,  from  which  it  is  derived.  The  following 
is  an  example : 


Acoompanied  by  the  fifth,  the  fourth  is  a  dis- 
cord much  used.  When  introduced  on  a  resting 
bass,  it  resolves  into  the  third ;  and  its  effect  is 
so  similar  to  that  of  the  ninth,  that  they  are 
frequently  introducecl  alterpately. 


1^    ''"^"'^^1^^ 


4  S     9  5    4  a    » 8    A^'J    SWf 

4     5 

The  chord  of  the  fourth  accompanied  by  the 
sixth  is  of  great  use  in  harmonical  progres- 
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sions;  and  when  preceded  by  the  common 
chords  to  the  key  note  and  iovath  of  the  key, 
and  succeeded  by  the  common  chords  to  the 
fifth  of  the  key  and  the  key  note,  it  forms  one 
of  the  terminations  to  a  musical  period  called 
the  fourth  and  sixth  cadence ;  thus. 


lljJi^jl^H 


When  the  seventh  accompanies  the  fourth,  and 
the  latter  is  followed  by  the  chord  of  the  third, 
fifth,  and  seventh,  either  the  fourth  or  seventh, 
or  both,  should  be  in  some  part  of  the  chord  pre- 
ceding it.  In  the  following  example  both  the 
fourth  and  seventh  are  prepared  and  resolved : 


The   fofuztli 


and  seventh  descend  to  the  resolution,  and 
generally  resolve  after  each  other. 

The  interval  of  the  sharp  fourth,  which  has 
been  before  mentioned,  is  a  minor  semitone 
more  than  the  perfect  fourth,  and  a  migor 
semitone  less  than  the  perfect  fifth.  Its  na- 
tural resolution  is  that  the  bass  shall  fall  a 
degree,  and  the  upper  part  rise  one,  by  which 
the  two  parts  meet  in  a  minor  sixth.  It  is 
of  very  great  use  in  modulation,  as  you  can, 
by  introducing  it  upon  the  key  note,  always 
cnange  the  mode  you  are  in,  as  in  the  following 


examples : 


In 


"^  l|ia»^  '1  ^  II 


four  parts  the  sixth  and  second  are  taken 
with  it. 

The  interval  of  the  imperfect  fifth  is  a 
minor  semitone  less  than  tho  perfect  fifth.  In 
using  this  chord  the  highest  note  falls  and  the 
lowest  one  rises,  so  that  they  meet  in  a  rni^or 


third;  thus 


'^k 


In  four  parts  it  is 


accompanied  by  a  third  and  sixth. 


The  fifth  is  the  next  interval  winch,  we  have 
to  consider ;  of  this  we  have  already  said  that 
two  perfect  fifths  cannot  follow  each  other, 
except  by  contrary  motion.    A  false  fifth  may 


succeed  a  perfect  fifth. 


M 


Whtn 


succeea  a  peneccmtn,  ^T^ra  t^j  .     wnen 

any  note  moves  to  a  fifth  in  similar  motion, 
there  is    said  to  be  a  kidden  fifth  in    th» 
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passage.      The  reader  will,  in  the  following 
example,  Bee  by  the  dots  where  these  lie. 


In  a  regolar  ascent,  it  is  common  for  a  fifth  to 
be  succeeded  bj  a  sixth,  as  in  a  descent  it  is 
common  for  the  seventh  to  be  succeeded  by 
a  sixth.  Of  both  these,  which  are  termed 
sequtncea,  the  following  are  examples : — 


should  be  prepared  in  the  pieeeding    chord 


and  should  be  resolved 


by  descending.  If  the  major  seventh  is,  how- 
ever, accompanied  by  the  second  and  fourth,  it 
resolves  upwards  on  the  octave.  By  raising 
the  lower  note  of  a  minor  seventh  a  minor 
semitone,  the  chord  of  the  diminished  or  ex- 
treme flat  seventh  is  produced. 


This    is  also    called   tlM 


The  extreme  sharp  fifth,  which  consists  of  two 
migor  thirds  placed  above  each  other,  is  gene- 
rally considered  and  treated  as  a  passing  note, 
as  in  the  following  examples : — 


Minor  Tth.  DlmlnUi«d  Ttli. 

equivocal  chord,  from  the  uncertainty  of  tha 
keyinto  which  it  may  lead. 

The  ninth  major  is  a  whole  tone,  and  the' 
minor  ninth  a  semitone  major  above  the  oc- 
tave. Both  should  bo  prepared  in  the  pre^ 
ceding  chord,  and  resolved  by  descent,  when 
the  ninth  is  used  in  four  parts,  the  third  and 
fifth  must  be  taken  with  it.  It  must  be  ac- 
companied at  the  resolution  by  an  eighth,  ff 
the  piece  be  in  four  parts.  We  subjoin  a  few 
examples : — 


It  is  here  seen  that  the  extreme  sharp  fifth  to 
the  bass,  whether  it  be  in  the  middle  or  at  the 
top  of  the  chord,  always  rises  to  the  resolution. 
It  is  called  a  transient  chord. 

The  sixth,  by  inversion,  becomes  a  third ;  and 
it  often  happens  that  the  bass  which  accompa- 
nies sixths  will  harmonise  equally  well  with 
thirds.  When  accompanied  with  the  fifth,  the 
fifth  is  treated  as  a  discord;  this  may  be 
illustrated  by  two  or  three  instances. 


t*CT'l|lnV'll^l'^l'^^Pl 

S  S  5 

A  species  of  this  chord  much  used  in 
minor  keys  consists  of  a  perfect  fifth,  an 
extreme  sharp  sixth,  and  mi\jor  third ;  and  the 


bass  of  it  generally  descends,  <" 


The   major    seventh    accompanied   with    a 
third  major  and  perfect  fifth  is  one  of  the ; 
most  agreeable  of  the  discords ;  the  seventh 
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The  ninth  may  have  other  discords  mixed  with 
it,  as  the  fourth,  in  which  case  the  fourth  must 
be  prepared  and  resolved  as  a  discord.  The 
seventh  may  be  also  mixed  with  it;  in  which 
case  the  seventh  must  bo  also  separately  pro- 
pared  and  resolved. 

Modulation  consists,  as  we  have  before  stated^ 
in  passing  from  one  key  to  another.  The 
metnods  of  accomplishing  this  are  almost 
nxmiberless,  and  we  can  Uierefore  only  refer 
to  the  explanations  given  in  books  of  harmony, 
or,  still  better,  to  the  examples  to  be  found  m 
the  works  of  all  eminent  composers. 

Counterpoint  refers  to  the  composition  of 
music  in  several  distinct  and  separate  parts. 
We  have  before  said  that  harmony  implies  that 
several  sounds  are  heard  at  the  same  tune ;  and 
the  art  of  counterpoint  consists  in  so  arranging 
these  several  sounds  that  each  of  them  may 
belong  to  a  distinct  part,  capable  of  being 
performed  throughout  by  a  separate  voice  or 
instrument.  Each  of  these  parts  must  form  a 
kind  of  melody  of  itself,  ana  yet  when  heard 
together  the  combination  of  them  all  must  be 
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-00  flxranged  as  to  produce  satiBfactoiy  harmony. 
It  is  in  vocal  compositions  that  oounterpoint  is 
chiefly  exhibited — glees,  madrigals,  and  cho- 
ruses being  all  examples  of  this  kind  of  music ; 
but  it  is  alBo  shown  in  instrumental  composi- 
tions, particularly  for  the  stringed  band,  as 
in  quartetts  and  quintetts,  and  also  to  some 
«xtent  in  orchestral  works,  although  in  these 
all  the  parts  are  not  realf  i.e.  not  perfectly 
distinct  from  each  other.  The  best  organ 
oompositions,  as  for  example  the  works  of 
Sebastian  Bach,  are  all  stnctly  contrapuntal, 
and  may  indeed  generally  be  divided  into 
perfectly  distinct  parts,  though  played  on 
one  instrument  onlv.  In  pianoforte  music, 
the  counterpoint  is  less  decided;  but  a  good 
composer  will,  whatever  be  the  kind  of  music, 
always  exhibit  his  contrapuntal  power. 

The  number  of  distinct  parts  used  in 
otnnterpoint  of  course  varies  exceedingly.  It 
cannot  exist  with  less  than  two;  but  this 
nnmber  must  necessarily  give  imperfect  har- 
mony. Three  is  a  better  number,  but  four 
parts  is  by  far  the  most  common,  and  indeed  the 
most  satisfactory,  as  this  number  enables  the 
harmony  to  be  made  quite  complete,  while,  by 
a  skilful  arrangement,  the  parts,  not  being 
numerous,  will  make  themselves  each  per- 
fectly distinct  to  the  ear.  Beyond  this  the 
dilBculty  of  comjposition  increases;  bat  five, 
•iz,  seven,  and  tufjat  parts  are  quite  common 
in  the  church  compositions  and  in  the  ma- 
dnflals  of  the  older  composers.  Indeed,  so 
•ki&nl  were  the  andent  writers  in  this  art, 
that  compositions  of  twelve,  sixteen,  twenty- 
four,  forty-eight,  and  even  as  many  as  ninety- 
six  real  parts  axe  in  existence. 

The  style  of  counterpoint  may  also  vary 
considerably,  and  five  kinds  are  generally 
.mentioned  in  books  on  the  subject ;  namely,  1. 
'Noie- against  note,  2.  Two  notes  in  one  part 
to  each  one  in  another.  3.  Three  or  four  notes 
to  one.  4.  Syncopations  in  one  of  the  parts ; 
and  5.  Florid  counterpoint.  There  are  rules 
for  writing  in  all  these  styles,  and  in  various 
numbers  c^  parts,  for  which,  however,  we  must 
refer  to  the  many  excellent  treatises  on  the 
tn^ect. 

The  study  and  practice  of  coimterpoint  have 
been  greatly  neglected  by  composers  and  stu- 
dents of  the  present  day — a  circumstance 
much  to  be  regretted,  as  tne  successful  appli- 
eation  of  the  art  gives  to  music  one  of  its 
(greatest  charms. 

There  are  several  special  forms  of  contra- 
puntal musical  composition,  as  canon,  fugue, 
and  imitation. 

A  cofion  is  a  composition  in  which  several 
parts  take  up  strictly  the  same  subject  or 
theme,  but  at  different  points  of  time,  and 
usually  on  different  parts  of  the  scale.  Some- 
times in  some  of  the  parts  the  subject  is 
iuTerted,  or  taken  backwards,  or  augmented, 
or  diminished.  The  well-known  grace  after 
meat,  Non  nobis  Domine,  is  a  fine  specimen  of 
a  canon  in  three  parts. 

Afuffus  is  something  like  a  canon,  inasmuch 

622 


MUSICAL  GLASSES 

as  the  several  parts  repeat  the  same  subject,  but 
it  is  usually  longer  and  less  strict  in  style. 
Handel's  choruses  abound  in  fine  fugues. 

Imitation  is  even  less  strict.  It  is  when 
the  different  parts  merely  imitate  each  other, 
without  adhermg  strictly  to  the  subject  given. 
It  is  found  in  all  sorts  of  music  by  good 
writers. 

Rhythm  is  to  music  exactly  what  prosody  is 
to  poetry ;  namely,  it  relates  to  the  division  dt. 
the  composition  into  parts  of  various  lengths, 
so  as  to  satisfy  a  natural  desire  for  uniform 
motion  and  equable  division  of  time.  Thus 
the  length  and  accentuation  of  each  sepa- 
rate bar  constitute  a  part  of  the  rhythm  of 
the  whole  piece;  but  in  addition  to  this 
there  are  divisions  of  greater  length,  such,  as 
phrases,  sections,  and  periods  of  two,  four,  or 
eight  bars,  which  are  necessary  to  give  sym- 
metry and  perspicuity  to  the  whole.  Contra- 
puntal music,  from  its  peculiar  nature,  is 
often  without  any  rhythm,  except  the  simple 
bar ;  but  almost  all  music  of  a  lighter  or  moro 
modem  kind  is  rhythmical;  indeed,  it  must 
be  so  to  be  pleasing.  The  most  perfect  rhythm 
is  found  in  dance  music,  in  whidi  the  divisions 
into  four  and  eight  bars  are  very  clear  and 
I  intelligible. 

Music  Types.  In  Printing,  the  movable 
types  used  in  producing  cheap  music  in  large 
quantities.  The  first  really  good  music  types 
were  those  cut  by  Mr.  Hu^es  some  five-and- 
twent^  years  since.  Mr.  E.  Cowper  invented 
a  mooe  by  which  music  could  be  printed  in  two 
forms,  one  beins  the  Hues,  printed  first,  the 
other  the  notes,  &c.,  printed  upon  it.  Hiis  plan 
did  not  work  well ;  and  the  late  Mr.  Branston 
devised  a  method  of  striking  the  punches  deeper 
into  the  plate,  and  then  taking  a  stereotype 
plate  from  it  in  l^pe  metaL  After  the  white 
parts  were  blocked  out,  the  music  was  suffi- 
ciently in  relief  to  be  capable  of  being  printed 
at  the  common  printing  press.  IM^  music 
types,  however,  cast  in  good  metal,  best  answer 
the  purposes  of  the  printer. 

Musical  CUasses.  A  musical  instrument 
consisting  of  a  number  of  glass  goblets,  resem- 
bling finger  glasses,  which  are  tuned  by  filling 
them  more  or  less  with  water,  and  played  upon 
with  the  end  of  a  finger  damped.  There  are 
few  persons  at  a  dinner  table  who  have  not 
tried  their  skill  in  producing  the  sound  which 
the  vibration  of  a  finger  glass  will  yield  in  the 
way  above  described.  The  less  the  quantity 
of  water  in  glasses  of  similar  forms  and  equal 
capacity,  the  lower  will  be  the  tone  of  the  scale ; 
hence  the  facility  of  forming  a  complete  scale 
by  the  quantity  of  water  contained  in  each. 

The  skill,  or  rather  knack,  of  operating  upon 
the  sets  of  glasses  for  the  production  of  melo- 
dies and  harmonies,  is  that  of  procuring  in- 
stantly the  required  vibration  by  a  gentle  and 
rapid  action  of  the  finger  upon  their  edges, 
and  so  quicklv  from  one  to  another  as  to  be 
able  to  introduce  harmonies  to  the  sounds  of 
the  air  or  melody  before  the  vibrations  of  its 
glasses  have  ceased.    A  touch  of  the  finger  on 
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the  edge  of  a  glass  puts,  of  coarse,  a  stop  to  its 
vibratiou,  and  thus  preTenta  confusion. 

Musk.    A  peculiar  concrete  substance,  the 

S reduce  of  the  Maschus  motckiferus,  or  musk 
eer,  an  animal  which  inhabits  the  moimtains 
of  Eastern  Asia.  Behind  the  nayel  is  a  bag, 
which  in  the  adult  animal  is  filled  with  musk. 
These  bags  are  imported  from  China,  Bengal, 
and  Russia.  Musk  is  originallj  a  Tisdd  fluid, 
but  dries  into  a  brown  pulverulent  substance, 
of  a  strong,  peculiar,  and  highly  diffusible 
odour.  Its  chief  use  is  as  a  perfume:  it 
has  been  employed  in  medicine  as  a  stimulant 
antispasmodic,  but  much  difference  of  opinion 
exists  as  to  its  effica<7 ;  and  its  high  price  and 
extreme  liability  to  adulteration  are  against 
its  use. 

Musk,  Abtificlax.  A  substance  obtained 
by  the  action  of  nitric  add  upon  oil  of  amber, 
and  haying  an  odour  which  some  have  Uiought 
to  resemble  that  of  musk. 

Musk  Beer.  Moschus  moschifents  (Linn.). 
The  type  of  a  distinct  genus  of  Buminants,  witn 
canine  teeth  and  without  horns.  This  species 
is  especially  remarkable  for  the  large  preputial 
glandular  pouch  which  secretes  the  well-known 
substance  called  musk. 

Mask  Soot.  The  Sambul  root,  supposed 
to  be  derived  £rom  a  species  of  Angelica ;  also 
the  Spikenard,  Nardoatachya  Jatamansi. 

Muskat.  A  rich  sweet  wine,  made,  in  the 
South  of  France,  of  over-ripe  muscadine  grapes. 
aCnaket.  The  firearm  used  by  the  regi- 
ments of  the  line.  A  great  number  of  very 
curious  muskets,  of  various  dates  and  countries, 
from  the  earliest  period  of  their  use,  may  be 
seen  in  the  repository  of  the  Koyal  Artillerv  at 
Woolwich.  'When  hawks  were  supplanted  by 
firearms,  the  name  of  the  birds  of  prey,  for- 
merly used  in  hawking,  were  transfened  to  the 
new  weapons.  Mosquft,  the  name  of  a  sparrow- 
hawk,  so  called  on  account  of  its  dapplea  (mus- 
catus)  plumage,  became  the  name  of  the  French 
moitaqiiet,  a  musket.  Favcon,  hawk,  was  the 
name  given  to  a  heavier  sort  of  artillery.  Sacre 
in  French  and  saker  in  English  mean  both 
hawk  and  gun ;  and  the  Italian  ierzemolo,  a 
small  pistol,  is  closely  connected  with  tereuolo, 
a  hawk.  The  English  expression,  to  let  jiy  at 
a  ^^'7}^,  suggests  a  similar  explanation.'  (Max 
Muller,  Lectures  on  Language^  second  series,' 
p.  229.)  Mr.  Wedgwood  {Diet,  of  English  Etg- 
m^flogyy  s.v.  'Musket')  holds  that  mosquet^  as 
the  name  of  a  hawk,  was  not  taken  from  its 
speckled  breast,  but  is  to  be  identified  with  the 
Dutch  mosschef  mussche^  a  sparrow,  a  word  pre- 
served in  the  English  titmouse.  It  appears, 
further,  that  the  words,  mousquettt  ana  mus- 
ckita  ngnified  an  arrow  long  before  the  inven- 
tion of  firearms.  The  archives  of  Bologna  for 
1381  contain  an  item,  '  Bucentas  septuaginta 
quatuor  muschitas  impennatas  de  cartA  in  uni 
cistA,'  and  similar  items  occur  in  the  archives 
of  Lille  for  1382.  (Napoleon  III.  6tudes  aur 
VArtiUerie  i.  361.)  This,  however,  only  throws 
the  metaphor  one  stage  further  back,  the 
name  of  the  hawk  having  been  used  to  de- 
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note    first    an    arrow   and    then    a   firearm. 

[SXALL-ABHS.] 

Masketoon  (Fr.  mousqueton).  A  species 
of  musket  in  use  towards  the  close  of  the 
seventeenth  century,  shorter,  but  thicker  and 
wider  in  the  bore,  than  the  ordinary  musket. 
It  had  a  flint  lock. 

Bfnelin.  A  flne  thin  kind  of  cotton  cloth 
with  a  downy  nap  on  the  surface.  The  name 
is  derived  from  the  town  of  Mosul,  in  Asia, 
where  it  was  originally  manufactured.  The 
first  muslin  was  imported  from  India  into 
England  in  1670 ;  and  twentv  years  afterwards 
it  was  manufactured  in  considerable  quantities 
both  in  France  and  England.  Muslins  are  now 
manufactured  in  immense  quantities  at  Man- 
chester and  Glasgow,  in  France,  Oermany,  and 
Switzerland,  rivalling  those  of  India  in  fine- 
ness and  durability,  while  they  are  also  much 
cheaper.     [Cotton.] 

Mnsopliaca.  A  genus  of  Scansorial  birds, 
characterised  by  the  base  of  the  beak  forming 
a  disc  which  partly  covers  the  forehead.  The 
species  of  this  genus  are  called  plantain  eaters, 
because  their  principal  food  is  the  fruit  of  the 
banana. 

Museel.    [Mttilvs.] 
BKoMiite.    A  greyish-green  variety  of  Bir 
opside,  from  the  Mussa  Alpe  in  Piedmont. 

Mneenlman.  A  general  appellation  in 
European  languages  for  all  who  embrace  the 
faith  of  Mohamm^.  The  term  is  derived  from 
the  Arabic  muslim,  a  believer,  and  is  said 
to  have  been  first  applied  in  Europe  to  the 
Saracens. 

Must  (Lat.  mustum,  Ger.  most).  The 
expressed  juice  of  the  grape  before  its  con- 
version into  wine  by  the  process  of  fermen- 
tation. According  to  Berard  the  juice  of  ripe 
grapes  contains  sugar,  gnm,  gluten,  malio 
add  and  malate  of  ume,  bitartrate  of  potash 
and  bitartrate  of  lime.  The  acidity  of  the 
juice  of  ripe  grapes  is  principally  due  to 
the  tartar  which  it  contains,  and  whidi  ii 
precipitated'  by  the  alcohol  formed  during 
fermentation. 

Mnetard  (Fr.  moutarde,  Venetian  mos- 
tarda).  The  common  name  for  Sinapis.  The 
white  mustard  is  Sinapis  alba,  and  the  black 
mustard  Sinapis  nigra.  The  seeds  of  the  former 
are  grown  with  those  of  cress  to  furnish  what 
is  known  as  small-salading ;  and  together  with 
those  of  the  latter  they  furnish,  when  grotmd, 
the  mustard  of  commerce.  The  mustard-tree 
of  the  New  Testament  is  by  some  persons  re- 
garded as  being  the  8.  f^igra,  which  in  the  cli- 
mate of  Palestine  grows  to  a  much  Uuser  size 
than  with  us ;  but  by  others  it  is  considered  to 
be  a  species  of  Salvadora. 

The  seed  of  the  Sinapis  alba  and  nigra  forms, 
as  already  mentioned,  when  ground  into  pow- 
der and  freed  from  the  husks,  the  well-known 
condiment  of  the  shops,  or  at  least  a  part  of  it ; 
for  in  order  to  reduce  the  strength  of  the  pure 
mustard,  a  considerable  quantity  of  wheaten 
'  fiour  is  generally  added.  Brown  mustard  should 
I  be  the  flour  of  Sinapis  nigra  exclusively,  which 
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is  much  more  pungent  than  the  other.  A 
dessert-spoonful  of  coarsely  powdered  mus- 
tard seed,  taken  in  a  glass  of  water,  generally 
operates  as  an  emetic ;  it  is  also  aperient.  A 
mustard  poultice,  or  sinapism ,  is  sometimes  a 
useful  stimulant. 

Mustard,  Oil  of.  Mustard  contains  a 
fixed  oil  composed  of  erucin  and  olein ;  and  black 
mustard  seed,  also  yields,  when  moistened  with 
water,  a  volatile  oil  which  is  the  sulphocyanate 
of  allyL  The  latter  is  the  source  of  the  pun- 
gent Savour  and  cdour  characteristic  of  recently 
made  mustard  paste.  It  is  produced  by  the 
action  of  a  ferment,  myrosifit  upon  myronio 
acid^  in  the  presence  of  water,  and  does  not 
therefore  pre-exist  in  the  mustard  seed,  but  is 
first  formed  when  the  crushed  seed  is  macerated 
with  water. 

Mustela  (Lat.  a  weasel).  The  generic 
name  under  which  Linnsus  comprehended  the 
Vermine  or  Vermiform  quadrupeds  of  Ray,  or 
the  carnivorous  Mammalia,  which  are  distin- 
guished by  the  length  and  slendemess  of  their 
bodies,  and  are  thus  enabled  to  wind,  like 
worms,  into  very  small  crevices  and  openings, 
whither  they  easily  follow  the  little  animals 
that  serve  them  for  food.  The  otters,  skunks, 
polecats,  and  weasels  were  included  in  this 

Snus,  and  still  constitute  the  natural  family 
ustdida ;  but  the  genus  Mustela  is  now  re- 
stricted to  the  true  weasels,  which  differ  from 
the  polecats  in  having  an  additional  false 
molar  above  and  below,  and  in  the  existence 
of  a  small  internal  tubercle  on  the  lower 
eamassial  or  sectorial  tooth;  two  characters 
which,  Cuvier  observes,  somewhat  diminish 
the  cruelty  of  their  nature. 

Muster.  On  Shipboozd,  a  weekly  calling 
over  of  the  men,  each  of  whom  passes  across 
the  quarter-deck  as  his  name  is  called.  It 
takes  place  also  after  a  battle  in  order  to 
ascertain  the  casualties. 

Muster-roll  (Old  Fr.  monstrer,  to  show  or 
review).  A  specific  list  of  the  officers  and  men 
in  every  troop,  battery,  or  company,  account- 
ing for  every  individual.  At  muster,  which 
takes  place  on  the  last  day  of  every  month, 
every  name  on  this  list  is  called,  and  any 
officer  absent  without  leave  is  not  entitled  to 
pay  for  the  following  month.  A  soldier  so 
-  absent  is  not  entitled  to  pay  for  that  day,  and 
is  liable  to  imprisonment 

Mute  (Lat.  mutus).  A  dumb  officer  of  the 
seraglio,  whose  duty  it  is  to  act  as  executioner 
of  persons  of  exalted  rank  who  have  incurred 
the  sultan's  displeasure.  The  term  mtUe  is 
also  applied  to  persons  employed  by  under- 
takers to  stand  before  the  door  of  a  house  in 
which  there  is  a  corpse,  for  a  short  time  before 
the  fimeraL 

MxTTE.  In  Grammar,  a  vowel  (or  consonant) 
is  said  to  be  mute  when  written  but  not  pro- 
nounced ;  as  the  vowel  e  at  the  end  of  many 
£higlish  words,  in  some  of  which  it  effects  a 
change  in  the  pronunciation  of  the  preceding 
vowel,  as  in  wife,  life,  place,  &c.,  rendering  it 
long ;  after  a  diphthong  it  has  no  effect,  as  in 
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house.  In  old  English,  the  e,  now  mute  in 
many  words,  espeoally  in  nouns,  retained  its 
infiexional  character  and  had  a  syllabic  power, 
as  in  the  poetry  of  Chaucer,  &c 

Mute.  In  Law,  this  term  is  applied  to  a 
person  who  refuses  to  plead  to  an  indictment 
!  for  felony,  &c.  By  stat  12  Geo.  III.  c  20 
I  such  a  person  is  to  be  considered  as  pleading 
guilty,  but  by  7  &  8  Geo.  IV.  c.  28  the  court 
I  may  order  a  plea  of  not  guilty  to  be  entered 
:  for  him.  Formerly  a  plea  was  extorted  from 
;  him  by  the  inhuman  process  of  Peikb  Forts 

ST  DUBB. 

Mutlca  (Lat.  muticus,  maimed),  A  name 
I  applied  by  I^nnseus  to  the  third  of  his  primary 
I  divisions  of  Mammalia,  including  the  whale 
tribe,  as  being  maimed,  or  deprived  of  the 
hinder  pair  of  extremities;  also  given  by  Storr 
to  an  order  of  quadrupeds  comprehendii^  tho8«> 
which  want  either  a  certain  kind  of  teeth,  or 
are  wholly  edentulous. 

BKntilata  (Lat.  mutilated).  This  division  of 
Gyrencephalate  Mammalia  is  so  called  because 
their  hind  limbs  seem,  as  it  were,  to  have  been 
amputated :  they  possess  only  the  pectoral  pair 
of  limbs,  and  these  in  the  form  of  fins ;  the 
hind  end  of  the  trunk  expands  into  a  broad 
horizontally  fiattened  caudal  fin.  They  have 
large  brains  with  many  and  deep  convolutions, 
are  naked,  and  have  neither  neck,  scrotum,  nor 
external  ears.  It  is  composed  of  the  two  orders 
Cetacea  and  Sirenia. 

Mutiny  (Fr.  mutin,  rebeUious).  In  Law, 
the  offence,  in  a  person  under  military  or 
naval  authority,  of  resisting  or  refusing  obe- 
dience to  that  authority.  The  Mutmy  Act  is 
a  statute  annually  passed  since  the  reign  of 
'VTilliam  and  Mary  (April  1689),  by  whi<£  the 
crown  is  vested  with  power  to  form  articles  of 
war,  and  to  constitute  military  courts  martial. 
[Courts  Martial.] 

Mutule.    [MoDnxioN.] 

BKuxarabSf  Moxarabes  or  Mostarabes. 
Christians  living  under  the  government  of  the 
Moors  in  Spain;  so  called,  it  is  said,  from 
an  Arabic  word  signifying  adoptive  Arabs 
(adscititii).  The  denomination  is  now  chiefiy 
remembered  in  consequence  of  the  celebrated 
disputes  between  the  supporters  of  the  Muz- 
arabic  liturgy,  which  was  preserved  by  the 
Christians  of  Spain  during  their  subjection  to 
the  Mohammedans,  and  those  of  the  Koman, 
introduced  by  the  see  of  Rome  about  the  tenth 
century.  During  the  following  age  this  dispute 
was  warmly  carried  on,  and  well-known  le- 
gendary tales  of  miracles  wrought  in  favour  of 
the  ancient  ritual  were  long  current  in  Spain. 
It  was,  however,  gradually  superseded  by  the 
Catholic.  It  is  said  that  mass  is  still  celebrated 
according  to  the  Muzarabic  ritual  in  one  chapel 
at  Toledo.     (Gibbon,  Roman  Empire,  ch.  li.) 

Muscle  (Fr.  museau,  Ital.  muso).  lu  Artil- 
lery, the  part  of  a  gun  next  the  mouth.  [Gun.] 
In  the  smooth-bored  cast  guns,  the  thickness 
of  metal  is  increased  at  the  muzzle,  form- 
ing what  is  called  the  tulip  or  swell  of  the 
muzzle. 
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The  Imshing  bj  whicb 
th»  muflde  of  s  gun  in  s  ship  ii  feeared  to 
the  upper  part  of  the  port,  to  prevent  motion 
during  rough  weather. 

aiys.  A  name  applied  bj  Linneus  to  a 
eenus  of  the  Vermei  Tutaoeit,  including  those 
hayinff  a  biTal?e  ihell,  characterieed  by  a  hinge 
with  broad,  thick,  and  strong  teeth,  seldom 
more  than  one,  and  not  inserted  into  the  oppo- 
site TalTe ;  shell  generally  gaping  at  one  end. 
The  Molluscs  thus  charad^rised  form  the  first 
family  {Myaeida)  of  the  section  Siphonida 
among  the  oonchiferous  MoUusca.  They  have 
been  subdivided  into  the  genera  Mya^  drbula, 

jkema,  Neara,  Thetit,  Saxicava,  GlycimerU^ 


Wfl^etiUm  (Or, /lAmif,  a  fundus).  The  young 
flocculent  filunents  of  fungi. 

MCsrdiiaaia.  Preternatural  dilatation  of 
the  pupil  of  the  eye. 

MCjraleneepliala  (6r.  tiv€\6s,  marrow,  and 
iyxd^aXos,  brain).  The  name  indicative  of  the 
condition  of  the  nervous  system  of  the  primary 
division  of  animals,  comprehending  those  which 
have  a  brain  and  spinal  chord :  it  is  synonymous 
with  Feriebrata, 

Myeliiu  A  yellowish  or  reddish  variety  of 
Kaolhi  from  Rochlitz  in  Saxony. 

Myelon  (Gr.  tivt\St,  marrow).  The  single- 
worded  equivalent  of  spinal  marrow  and  spinal 
cord. 

Myelonenra  (6r.  ^ucX^t,  and  r^vpor, 
ntrve).  A  name  given  byRudolphi  to  a  group 
of  animals  corresponding  to  the  Articulata  of 
Cuvier»  viz.  Crustacea,  Assets,  and  Anellides, 
which  haye  a  ganffliated  nervous  system,  form- 
ing a  chord  considered  to  be  analogous  to  the 
spinal  marrow  of  Vertebrates. 

MykonMlio  Aoldff  AIlozaiuuBlde«  An 
acid  resulting  from  the  mutual  action  of  alloxan 
and  ammonia.    [Ubinb.] 

Xylo.  Names  compounded  of  this  word 
are  applied  to  certain  muscles  attached  near 
the  grinder  teeth,  as  mylohyoideua,  myhpharyn" 
geui,  dee.    [Moulbs.] 

Mjlodon  (Gr.  iivXSl^vi,  a  grinder  tooth), 
A  genus  of  Megaiheriida,  which  was  discovered 
by  Mr.  Charles  Darwin,  at  Punta  Alta,  near 
&hia  Blanea,  in  Northern  Patagonia.  The 
entire  skeleton,  which  is  now  in  the  College  of 
Suigeons,  affoids  a  proof  of  the  existence  of 
an  animal  not  so  laige  nor  so  powerfully  built 
as  the  giffantic  Megatherium,  but  teleologically 
adapted  like  that  species  for  the  uprootal,  by 
energetic  vibration,  of  the  trees  on  the  tender 
succulent  leaves  of  which  it  depended  for 
sustenance. 

Myooonmiata  (Gr.  fivtKh,  and  k^am^Ai  a 
section).  The  lateral  flakes  into  which  the 
muscular  system  of  fishes  is  divided.  Each  is 
attached  by  its  inner  borders  to  the  osseous 
and  aponeurotic  parts  of  the  corresponding 
Tertioally  extended  segment  of  the  endo- 
skeleton,  by  its  outer  Dorders  to  the  skin, 
and  by  its  fore  and  hind  surfaces  to  an 
aponeurotic  septum,  common  to  it  and  the 
contiguous  myocommata. 
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Myology  (Gr.  M^  a  fittfieCf,  and  kiysey 
The  doctrine  of  the  muscles.  In  the  Fin* 
Arts,  the  term  is  applied  to  a  description  of 
the  muscles  of  animals. 

Mjopoimeen  (Myoporum,  one  of  the 
genera).  One  of  the  orders  of  perigynous 
E^ogens  included  in  the  Edual  alliance,  and 
distinguished  by  the  irregular  unsymmetrical 
flowers,  confluent  nuts,  pendulous  ovules,  and 
two-celled  anthers.  The  Avicennias  which  be- 
long to  this  group  are  shore  trees,  living  like 
Mangroyes  in  salt  swamps. 

Myope  (Gr.  m^,  bUnkina),  A  person 
who  is  purblind  or  near-sightedl  This  defect 
usually  arises  from  too  great  conyexity  of  the 
cornea  causing  the  rays  to  oome  to  a  focus 
before  they  arriye  at  the  retina.  It  is  corrected 
by  the  use  of  glasses  which  increase  the  diver- 
gency of  the  rays  before  they  enter  the  cornea, 
and  thereby  throw  their  focus  farther  back,  so 
as  to  fall  on  the  retina. 

Bl^rlad  (Gr.  iivpiii).  Ten  thousand.  The 
wxrd  is  often  used  as  expressive  of  an  indefinite 
mvjtitude. 

Biysialitro.  A  French  measure  of  capacity 
equal  to  ten  thousand  litres,  or  610,280  culno 
iziches. 

XyriAmtare.  A  French  measure  eaual 
to  ten  thousand  mitres ;  it  is  the  equivalent 
of  two  leagues  of  the  old  measure.     [MsiL- 

BUBBS.] 

St^TiapodB  (Gr.  M^ifiids,  myriad,  and  irodt » 
foot).  The  name  of  a  class  of  Articulate  ani* 
mals,  including  those  which  have  an  indeter* 
minate  number  of  jointed  feet,  equalling  that 
of  the  articulations  of  the  body. 

Myrtoa  (Lat. ;  Gr.  iivpUcn),  The  ^ieal 
genus  of  the  Myricaeem,  consisting  of  small 
shrubs  or  small  trees,  one  of  which,  M.  Oale,  is 
a  native  of  bogs  in  this  oountiy,  and  is  called 
Sweet  Gale  or  Bog  Myrtle  on  aoeount  of  its 
fragrant  l^ves.  llie  pleasant  ackl  fruit  of  3f. 
sapida,  which  is  about  as  lazge  as  a  cherry,  is 
eaten  in  NepaL  The  most  important,  howeyer, 
is  the  wax-bearing  M,  cerifira,  the  fruits  of 
which  are  coated  over  with  a  thickish  waxy 
secretion. 

Mjiioaoen  (Mvria^  one  of  the  g«neim)« 
A  small  order  of  oidinous  Exogens  ef  this 
Amental  alliance,  distinguished  by  their  one- 
celled  ovary  and  single  erect  seed  with  a  supe- 
rior radicle.  The  order  comprises  only  Myrica 
and  one  or  two  other  small  genera. 

MEyrlotii.  That  portion  of  wax  which  is 
insoluble  in  alcohoL  It  melto  at  147^  Fahr. 
The  wax  of  the  Myrica  eerifera  afiR)rds  it. 

HjrtojMoAlcolioiorMeHaateAleohol. 
The  hydrate  of  myricyL  Myricyl  exists  in 
bees-wax  in  combination  with  palmitic  acid, 
and  is  liberated  in  the  hydratAl  form  by  the 
action  of  caustic  potash.  Myricylic  alcohol  is 
a  colourless  solid,  of  a  silky  lustre,  melting  at 
nb""  Fahr. 

nyrlorttina  (Gr.  /wpids,  a  myriad,  and 
6pdM,  I  view),  A  picture  made  up  of  fragments 
of  buildings,  landscapes,  &c.,  so  as  to  admit  of 
an  infinity  of  combinations. 
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'1Mt^rUtUAfaiia{QT.tMipw,imffmmi).  One 
of  the  fatty  adds  contained,  in  tlie  expressed 
oao£  nutmeg. 

Mjrrifltlea  (Or.  fivpurruc6sf  fit  far  anoint- 
ing). The  genus  of  Myristicacea  which  yields 
the  Nutmeg.  This  fruit  is  the  produce  of  M, 
fkosehaiOy  or  offiemaUs,  a  tree  of  the  Molucca 
IMes,  JaYSy&c.  growing  twenty  feet  or  more  in 
height,  hearing  <Blliptiio  leaTes,  and  axillary 
clusters  of  flowers.  The  fruit>  which  resemhles 
a  peach,  hursts  into  two  pieoes,  by  whidi  the 
enclosed  seed  covered  by  its  aiillode  or  false 
aril  (Mace)  is  exposed.  The  seed  has  a  hard 
outer  shell,  which  is  removed  when  dxy,  the 
albuminous  interior  mass  forming  the  Nutmeg 
of  the  shops.  The  most  esteemed  are  those 
of  Fenang.  M,  fatua,  Otoba,  tomtnto$a,  acw' 
ndnala,  and  others,  especially  the  flrst^  yield 
nutmegs  which  find  tneir  way  into  the  mar- 
ket from  Brazil,  the  Philippine  Ldands,  and 
Madagascar. 

BKjrlstloacen  (Myristiea,  one  of  the  ge- 
nera^.   A  natural  older  of  arborescent  Exogens 
inhaoiting  the  tropics  and  belouflug  to  the 
Menispermal  alliance  of  diclinous  jSxogens,  in 
wbidi  they  are  known  by  their  valvate  cup- 
shaped  calyx,  and  their  ruminated  albumen. 
On  account  of  its  apetalous  flowers  it  has  been 
sometimes  placed  in  Lauraoea,  from  which  it 
is  distinguished  by  the  structure  of  the  calyx, 
anthers,  and  fruit.    Brown  places  it  between 
BrotmcwB  and  Lamraoea ;  ana  it  has  also  been 
regarded  as  an  apetalous  form  of  Ancnaeea, 
agreeing  in  the  tnmerous  flowers,  arillate  seed, 
mrrihiated  albumen  and  minute  embryo.    The 
bark  generally  abounds  in  an  acrid  juice,  which 
is  viscid  and  stains  red.    The  rind  of  the  fruit 
is  caustic ;  the  aril  and  albumen  of  Myristiea 
mosekataf  £he  former  known  under  the  name  of 
Mace  and  ithe  latter  of  Nutmeg^  are  important 
aromaties  abounding  in  a  fixed  oil  of  a  con- 
sistence analogous  to  fat,  which,  in  a  species 
called  Vircia  tdf^era,  is  so  copious  as  to  be 
extracted  easily  by  immersing  tne  seeds  in  hot 
water. 

Myrlsfelii.  Myristate  of  glyceryl,  from 
nutmeg-butter. 

MCjrmeooMiM  (Gr.  /nfynriit  ont ;  filos,  life). 
A  genus  of  Marsupial  quadrupeds  which  feea 
on  ants.  The  only  known  species,  Myrmeco- 
ifius  faeciattUt  is  a  native  of  AustraUa. 

IC J riueoophaga  (Gr.  u^pM^^  and  ^dyu^ 
I  eat).  The  name  of  a  genus  of  Edentate 
quadrupeds  which  feed  on  ants,  and  are  called 
ant-eatera.  They  are  peculiar  to  the  continent 
of  South  America. 

MTnneleoiiides  ^Gr.  m^PM^^  u^d  \(cay, 
Han).  The  family  of  insects  commonly  called 
ant-lions f  having  the  genus  Myrmdeon  as  the 
type. 

Mjrmidons  TGr.  VLvpiMytt),  The  fol- 
lowers whom  Aoiilles  led  from  Fhthia  to 
the  Trojan  war.  The  name  (like  that  of 
Achilles,  Hden,  Paris,  and  many  others) 
cannot  be  explained  by  any  Greek  words. 
According  to  one  version  of  the  myth,  2^us 
deceived  Eurymedusa,  daughter  of  Uleitus,  iu 

626 


KYRSmAOE^ 

the  fonn  of  an  ant  (fi^/M|(),  and  beeanA  the 
father  of  l^nnoidon,  the  eponym  of  the  Myr- 
midones.  The  Homeric  poems  exhibit  the 
Myrmidons  as  warriors  who  cannot  act  except 
at  the  bidding  of  AchiUeus.  Where  he  ap- 
pears, they  rush  forth  like  wolves,  \iscoi  it 
\lL  xvi.  156).  The  simile  'which  follows 
lays  special  stress  on  the  fiery  colour  of  their 
cheeks,  and  the  blood-red  hue  of  their  tongues 
and  jaws.  These  images  are  in  strict  accord- 
ance with  the  solar  character  -of  Achilles 
[Mttholoot],  and  the  expression  \bnoi  thus 
at  once  suggests  a  comparison  with  th^  mydis 
of  Ltcaon,  Callisto  and  Areas,  and  with  the 
epithet  Lydua  (A^ior)  applied  to  Phcebus 
(iBschylus,  7]^.  145).  The  M^rrmidons  would 
thus  be  the  streaming  rays  iduch  break-  forth 
when  the  sim  reappears  after  being  veiled  by 
douds.    [Epic  ;  Iliad.] 

BKyrobalan  (Gr.  fivpofidAams,  because  for- 
merly usAd  in  the  prejpsration  of  unguents). 
A  bitterish  austere  inut,  brought  from.  India. 
BellericMyrobalans  are  the  frmt  of  Tenninalia 
Bellerica,  Uhebulie  of  T,  Ckebula,  Indian  of  T. 
citrina,  Myrobalans  are  used  by  the  Hindus 
in  calico  printing  and  medicine.  The  fruits  of 
EmbUca  officinalis  are  sometimes  called  Emblic 
Myrobalans. 

Biyronio  Aoid.  One  of  the  components 
of  black  mustard  seed. 

BKyroaln.     [Mustabd,  Oil  of.] 

Myroapermam  (Gr.  fi^pw,  and  mrdpfia^ 
seed).  To  this  genus  of  Leyundnosa  belong 
the  plants  yielding  the  Balsams  of  JPeru  and 
of  Tolu.  The  first  is  the  produce  of  M.  pe- 
ruiferumf  and  is  obtained  by  making  ind- 
sions  in  the  bark,  thrusting  cotton  rags  into 
the  wound,  and  lighting  a  fire  round  the 
tree  to  liquefy  the  balmm.  The  rags  are 
afterwards  boiled,  and  the  balsam  collects 
below.  It  has  a  fragrant  aromatic  smell  and 
taste,  and  has  been  used  in  chronic  coughs, 
&c  The. second  is  similar  in  character,  and 
is  derived  from  M.  tolutferum.  They  are 
tropical  American  trees,  with  unequally  pin- 
nate leaves,  and  axillary  racemes  of  white  or 
rose-coloured  flowers. 

Myrozylio  Acid  (Gr.  fivpov,  and  6^6f, 
sharp).  A  substance  obtained  from  the  Peru- 
vian balsam,  the  produce  of  the  Myrospermum 
peruiferum ;  probably  impure  benzoic  acid. 

Bfyrrh  (Lat.myrrha.  Gt.  ^t^^a).  This  gum 
rerin  is  imported  from  Turkey.  It  is  produced 
by  Balsamodendron  myrrha  in  irregular  tears 
and  lumps,  of  a  reddish  brown  colour,  a  fra- 
grant odour,  and  a  warm  but  bitter  taste. 
It  is  a  good  stimulating  tonic  medidne,  and 
is  given  in  doses  of  from  five  to  twenty 
grains. 

Mjrrrlilii.  A  resin  soluble  in  alcohol,  con- 
tained in  myrrh. 

MsrralDaeeae  (Myrsine,  one  of  tke  genera). 
A  natural  order  of  perigynous  Exogens,  re- 
ferred by  lindley  to  his  Cortusal  alliance.  In 
this  group  they  are  known  by  their  woody 
stems,  by  having  stamens  opposite  the  petals, 
and  by  their  indehiscent    drupaceous  fruit. 
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They  occtir  chiefly  in  islands  of  equable  tern- 1 
peratnre,  as  those  of  the  Indian  Ocean,  Man-  I 
ritins,  Bourbon,  and  Madagascar.     Many  of ' 
them  are  ornamental,  but  little  it  known  of 
their  properties.      Bread  is  said  to  be  made 
£com  Uie  pounded  seeds  of  Thtopkraata  Jussiai 
in  St.  Domingo. 

BiTTtaeeae  (Mjrtns,  one  of  the  genera).  | 
An  important  natural  order  of  polypetalous 
JSzogenoos  plants  of  a  woody  texture,  frequently 
forming  small  trees,  and  found  in  all  tropical 
and  temperate  countries,  where  they  are  often 
cultivated  for  the  sake  of  their  valuable 
aromatic  properties.  They  belong  to  the  Myr- 
tal  alliance  of  epigynous  Ezogens ;  and  their 
most  essential  characters  are  to  have  poly- 
petalous calydfloral  flowers,  indefinite  stamens, 
roimd  erect  anthers,  inferior  fruit,  and  dotted 
leaTcs  with  an  intra-maiginal  vein.  The  spces 
Claife$  and  Pimento  are  produced  by  Caryo^ 
pkyUua  aronuUicus  and  Bugmia  Pimenta ;  the 
agreeable  fruits  called  Gttava,  Jafnrosade,  and 
Boiea^ppUa  are  yielded  by  Psidium  Guava, 
Eugenia  malaecenHs,  &c. ;  while  the  enormous 
Gum-tree$t  or  Euccdypti,  of  New  Holland,  and 
the  MekUeuca,  which  furnishes  the  oU.  of 
eqfeput,  also  belong  to  the  order.  Myriaeea 
are  nearly  related  to  the  Onagraceous  order, 
from  which  they  differ  in  haying  an  indefinite 
number  of  stamens;  and  to  Melastomacea, 
which  hare  rostrate  inflected  anthers  and 
ribbed  leaves. 

u    [Mtbtus.] 

(Lat.;  Grr.  lulpros).  The  typical 
genus  of  the  order  Myrtactm^  and  best  known 
by  the  Common  Myrtle,  M.  communis,  a  s)irub 
with  fragrant  shining  evezgreen  leaves  and 
white  flowers.  Amongst  the  ancients  the  Myrtle 
was  held  sacred  to  Venus.  The  wood  is  very 
hard,  and  beautifully  mottled. 

M^sorlne.  An  anhydrous  carbonate  of 
copper  found  at  Mysore  in  India. 

XystaolnesB  (Gr.  fjuSara^,  the  upper  lip  or 
moustache).  The  name  of  a  family  of  Infusories 
of  the  tribe  Trichodaj  including  those  which 
have  sunerfidal  dlia,  or  fine  hair-like  processes, 
disposea  in  groups.  Many  species  of  animals 
derive  their  trivial  name  from  the  same  root, 
as  the  VespertUio  mystacinus,  or  whiskered  bat ; 
the  Caprimviffus  mysticalis,  or  bearded  goat- 
sucker; the  Cypselus  mysiaceus,  or  be^ed 
swift,  &c. 

MCsrstaries  (Gr.  fuSw,  to  be  closed  or  shut, 
hence  /u(^>  lo  initiate  in  mystsries^  fiOtrrnSf  one 
so  initiated,  and  fiwpr^piop).  The  desiie  to 
shroud  certain  doctrines  or  ceremonies  in  an 
obscurity  penetrable  only  by  those  who  have 
undergone  a  systematic  initiation  seems  to  have 
been  common  to  most  ancient  nations.  Thus, 
we  find  such  mysteries  or  orgies  existing  in 
£^gypt,  Asia  Minor,  Greece,  &c. ;  and  it  has 
been  thought  that  in  the  latter  they  were 
directly  derived  from  the  former.  But  if  there 
is  little  doubt  that  the  Greek  mysteries  were 
greatly  modified  by  the  infiuence  of  Egyptian 
sacerdotalism,  the  existence  of  mystenes  in 
Greece  before  any  such  influence  could  have 
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been  exercxsed  seems  scarcely  less  dear.  Beyond 
this,  the  subject  is  involved  in  great  uncertainty, 
and  it  might  be  rash  to  do  more  than  MAte 
the  opinions,  sometimes  conflicting,  which  have 
been  entertained  by  historical  critics  with 
regard  to  the  origin  and  character  of  these 
mysteries.  The  idea  that  from  beginning  .to 
end  they  were  an  imposition  for  the  mere^ 
purpose  of  extending  the  authority  of  priests, 
may  perhaps  be  dismissed  at  once.  As  in  the 
case  of  the  orades,  the  mysteries  could  never 
with  such  a  foundation  have  hold  their  ground, 
while  it  is  also  certain  that  the  initiated  we^ 
not  only  not  all  priests,  but  numbered  among 
their  ranks  some  of  the  wisest  thinkers  and 
the  greatest  statesmen.  In  Greece,  and  espe- 
cially at  Eleusis,  the  rites  had  appai?ently 
a  local  significance,  and  were  directly  referred 
to  distinctively  Pelasgic  gods ;  hence  some  his- 
torians have  connect^  uie  mysteries  with  the 
Srimitive  religion  of  Greece,  before  the  intro- 
notion  of  the  frenried  rites  of  -E^gyptf  Asia 
Minor,  and  Thrace.  Thus  Bishop  Thirlwiall 
regards  them  as  'the  remains  of  a  worship 
which  preceded  the  rise  of  the  Hellenic  mytho- 
logy and  its  attendant  rites,  grounded  on  a 
view  of  nature,  less  fanciful,  more  earnest, 
and  better  fitted  to  awaken  both  philosophical 
thoudit  and  religious  feeling.'  At  the  same 
time  ne  thinks  it  '  extremely  doubtful  how  far 
thev  were  ever  used  for  the  exposition  of  theo- 
logical doctrines  differing  from  the  popular 
creed.'  {History  of  Greece,  ch.  ziL)  In  the 
same  way,  from  the  manner  in  which  they  were 
all  confused  in  the  minds  of  various  authors, 
Mr.  Grote  (History  of  Greece,  part  i,  ch.  i.) 
infers  a  dose  correspondence  in  character  be- 
tween the  ritea  of  tne  Idean  Zeus  in  Crete, 
of  D6m6t^  at  Eleusis,  of  the  Oabeiri  in  Samo- 
thrace,  and  IHonjrsus  (Bacchus)  at  Ddphi  and 
Thebes.  These  rites  were  in  his  opinion  ori- 
ginally devoid  of  the  element  of  mysticism  or 
secrecy  which,  *  if  not  originally  derived  from 
^gypt,  at  least  received  from  thence  its  great- 
est stimulus:*  but  he  adds  that  this  change 
altered  also  the  original  idea,  and  that  the 
secrete  which  they  now  professed  to  teach 
would  '  be  such  as  to  justify  by  their  tenor  the 
interdict  on  public  divulgation,'  and  he  con- 
dudes  that  it  has  never  been  shown,  and  is  to 
the  last  degree  improbable, '  that  any  recondite 
doctrine,  religious  orphilosophical,  was  attached 
to  the  mysteries,  or  contained  in  the  holy 
stories,'  whether  of  the  I^yptian  priests  or  any 
others.  On  the  other  nand.  Dean  Milman 
{History  of  Christianity,  vol.  i.  ch.  i.)  attributes 
to  them  a  Pantheistic  doctrine,  and  a  morality 
springing  from  the  aadent  Nature-worship  of 
tne  East.  But  that  the  character  of  these 
mysteries  was  essentially  dramatic,  is  beyond 
question.  (Grote,  History  of  Gr»iee,  part  ii. 
di.  xliii.  vol.  V.  282,  note.)  This  fact  is  dearly 
proved  by  the  concluding  ceremonies  of  the 
greater  Meusinian  mysteries  (apart  from  any- 
thing which  may  have  precedea  them),  when 
the  initiated,  returning  to  Athens,  sat  aown  to 
rest  on  the  roadside,  and  assailed  all  pasaers- 
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by  on  the  bridee  of  the  Ccphisus  with  coarse 
ribaldiy  and  ridicule.  This  jesting  and  scoffing, 
aooordinff  to  the  local  explanation,  merely  re- 
presented the  rude  playfiuness  of  the  servant- 
maid  Iamb6,  who  (in  the  Homeric  hymn  to 
I)6m6t6r)  if  said  to  have  distracted  the  grief 
of  the  sorrowing  goddess.  (Grote's  Histaty  of 
Oreeee,  roL  i.  p.  66  &c.) 

Of  the  Ekjptian  mysteries,  and  the  alleged 
marrels  which  they  revealed  to  the  initiated, 
little  can  be  said  with  certainty.  Probably 
'  their  ceremonies  were  at  once  more  licentious 
and  moie  profane  in  the  outpouring  both  of 
joy  and  sorrow  than  the  Greek;'  and  an 
intricate  yet  thoroughly  organised  priestly 
system  brought  the  dramatic  character  of  their 
mysteries  to  bear  with  greater  power  on  the 
minds  of  the  worshippers.  The  symbolical 
instruction,  which  is  said  to  have  been  given  in 
these  mysteries,  forms  the  groundwork  of  some 
chapters  in  Moore's  Tale  of  the  Epicurean. 
(Eor  a  further  account  of  Uiem,  see  Cabinet 
Cydopadia,  voL  bd. ;  Sir  G.  Wilkinson's  An- 
cient Egyptians,  yoL  ii.  second  series.) 

It  is,  however,  urged  by  some,  that  the 
opinions  already  noticed  afford  only  a  partial 
explanation  of  the  phenomena  of  the  mysteries ; 
that  religious  celebrations  accompaniea  by  rites 
which  are  in  yarying  measure  common  to 
Greece,  Egypt,  Syria,  Phcenicia,  Hindustan, 
and  other  countries,  cannot  be  explained  by 
reference  to  local  customs,  legends,  or  myths 
of  any  one  of  those  countries ;  that  no  theory 
can  be  accepted  as  satisfactory  which  fails  to 
throw  light  on  the  scattered  and  broken  evi- 
dences which  seem  to  indicate  a  common  origin 
for  all;  that  this  common  origin  seems  to 
be  the  worship  of  the  vivifying  principle,  as 
elhibited  in  the  procreatiye  powers  of  living 
beings,  and  symbolised  in  the  rites  of  Adonis, 
Aphrodite,  Isis,  Thammuz,  D^mdt^r,  and  other 
deities.  That  the  LiifOA  from  time  immemorial 
has  been  a  chief  symbol  of  Hindu  worship, 
is,  it  is  maintained,  as  little  to  be  questioned 
as  that  the  adoration  of  tbo  Phallus  entered 
largely  into  that  of  the  Greeks.  The  corres- 
ponding emblem  to  the  Linga  was  the  Yoki,  or 
symbol  of  the  earth,  as  the  mother  of  living 
toings ;  and  this  symbol,  under  its  name  Argha, 
signifying  a  cup  or  vessel,  gave  rise,  it  is 
affirmed,  to  the  myth  of  the  ship  Argo  (signum 
in  modum  Ubumse  figuratum :  Tacitus,  Germ.  9), 
Iswaira  (Dionysus)  being  styled  Argha-Nautha, 
or  lord  of  the  boat-shapea  vessel.  The  au- 
thority of  Theodoret,  Amobius,  and  Clement 
of  Alexandria  is  claimed  for  the  assertion  that 
the  Yoni  of  the  Hindus  was  an  object  of  vene- 
ration in  the  Eleusinian  mysteries ;  and  it  is 
asserted  that  the  purification  of  women  in  these 
mysteries  (as  exhibited  in  vases  in  the  Hamil- 
tonian  collection  at  the  British  Museum), 
answered  closely  to  that  of  the  Sacti  in  the 
mysteries  of  the  Hindus. 

The  whole  subj'ect  requires  obviously  the 
greatest  caution,  and  the  most  rigorous  scrutiny 
of  facts  and  evidence ;  but  as  the  enquiry  is 
still  in  a  yery  early  stage,  it  would  be  premature 
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to  add  any  further  remarks  to  the  fanguing 
sketch  of  the  several  opinions  entertained  by 
recent  writers. 

Mtstbribs.  In  Modem  Literature,  a  species 
of  dramatic  composition,  with  characters  and 
events  drawn  from  sacred  history.  The  mysteries 
of  the  middle  a^s  are  thought  by  some  to  haye 
been  first  introduced  by  pil^ms  returning  from 
the  Holy  Land.  They  originated  among,  and 
were  probably  first  performed  by,  ecclesiastics. 
However  serious  and  solemn  the  events  which 
were  represented  in  these  singular  compositions, 
there  were  invariably,  in  the  later  mysteries, 
two  characters  introduced  to  make  sport  for 
the  multitude:  namely,  the  Devil  and  the 
Vice — a  personage  accoutred  in  a  long  jerkin, 
a  cap  with  ass's  ears,  and  a  dagger  of  lath. 
He  is  now  best  remembered  by  the  allusions  to 
his  character  and  office  in  the  plays  of  Shak- 
speare.  Miracles,  or  miracle-plays,  were  a 
species  of  mystery:  they  are  usually  said  to 
have  represented  the  martyrdoms  of  saints. 
In  the  sixteenth  century,  the  mysteries  were 
succeeded  by  moralities,  which  were  much  in 
vogue  about  the  time  when  the  Reformation 
made  its  chief  progress  in  England.  The 
characters  in  moralities  were  allegorical  per- 
sonages. Several  of  these  performances,  some 
by  no  means  destitute  of  poetical  merit,  remain 
to  us.  They  may  be  considered  as  the  last 
step  in  the  progress  made  by  the  dramatic  art 
in  modem  Europe,  before  it  reached  the  station 
and  character  wnich  it  has  ever  since  retained. 

The  first  biblical  play  on  record  is  on  Moses, 
and  was  the  work  of  a  Jew  named  Ezekiel  in 
the  second  century;  the  second  is  a  Greek 
tragedy  on  the  Passion  by  Gregory  Nazianzen. 
Religious  plays  were  at  an  early  time  intro- 
duced into  convents,  and  eagerly  welcomed  as 
breaking  the  monotony  of  convent  life.  A 
German  abbess  named  Hroswitha  composed 
some  dramas  of  this  kind  in  the  tenth  centuiy. 
A  great  Passion-play  is  still  celebrated  every 
tenth  year  at  the  little  yillage  of  Oberammergau 
in  Bavaria ;  and  such  representations  may  be 
seen  more  frequently  in  the  Basque  country. 
(Lecky,  Hiatory  of  Bationalism,  vol.  ii.  ch,  yi. ; 
Francesque  Michel,  Le  Pays  Basque ;  Bldinburgk 
Review,  April  1864,  p.  378  &c.) 

MCsrstiolsin.  In  ReUmon,  a  word  of  yery 
vagae  signification,  applied,  for  the  most  part, 
indiscriminately  to  all  those  views  or  tenden- 
cies in  religion  which  aspire  towards  a  more 
direct  communication  between  man  and  God  (not 
through  the  medium  of  the  senses,  but  through 
the  inward  perception  of  the  mind)  than  tlmt 
which  may  be  obtained  through  revelation. 
Thus,  the  Pantheism  of  the  ancient  philosophers 
and  many  modem  religionists,  which  supposed 
a  God  existing  in  all  space  and  matter,  and 
revealed  to  us  in  the  outward  manifestations 
of  things ;  the  Quietism  of  Madame  Guyon, 
F^nelon,  &c.,  who  sought  for  direct  revelation 
from  the  Divinity  to  the  believer  in  a  species 
of  ecstasy ;  the  Pietism  of  Molinos ;  the 
doctrines  of  the  Illuminati  in  Germany;  the 
visions  of  Swedenbozg;  and  some  of  the  notions 
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pTBTEknt  among  the  Methodists  and  other 
■eetf  among  onrselves — all  approximate  to 
myaticiim. 

Mjrth^lonr  (Or.  fut$o\cyia\,  Br  this  term 
is  generally  understood  the  body  of  legends  or 
trraitions  handed  down  bj  a  people  respecdng 
their  gods,  heroes,  and  preternatural  oeings. 
It  has  been  ascertained  that  the  mythology  of 
all  the  Aryan  nations  has  a  common  source 
and  groundwork:  and  that  this  groundwork 
was  the  ordinary  speech  of  the  people  before 
the  dispersion  of  the  race.  This  language,  as 
is  evident  £rom  the  Vedic  Hymns,  &c.,  attached 
a  liying  force  to  all  natural  objects ;  and  when 
its  original  meaning  had  been  half  foz^tten  by 
the  several  branches  of  the  race  in  meir  new 
homes,  its  expressions  still  remained  in  the 
description  of  personal  and  anthropomorphous 
gods.  Every  word  became  an  attribute,  and 
all  ideas,  once  grouped  around  a  single  object, 
branched  off  into  distinct  personifications. 
Thus  the  sun  had  been  the  lord  of  light,  the 
driver  of  the  chariot  of  the  day ;  he  had  toiled 
and  laboured  for  men,  and  sunk  down  to  rest 
after  hard  battle  in  Uie  evening.    From  such 

fhrases  sprang  Phoebus  and  Apollo ;  and  while 
lelios  remained  enthroned  m  the  sun,  his 
toils  and  death-struggles  were  transferred  to 
Heracles  (Hercules).  Thus  Endymion,  a  word 
meaning  nothing  more  than  the  setting  sun, 
became  a  youth  who  slept  in  the  cave  of 
Latmos  (or  foigetfulness).  [Lethb  and  La- 
TONA.]  Hence  the  mythology  of  the  Greeks, 
Homans,  &c.,  becomes  strictly  a  part  of  com- 
parative philology,  and  can  only  be  explained 
by  it. 

Mttholoot,  Comparauvb.  As  long  as  any 
people  are  acquainted  only  with  their  own 
legends  and  their  own  language,  it  is  as  impos- 
sible for  them  to  analyse  these  tales  to  any  good 
purpose  as  it  was  for  Caesar  to  know  that  the 
Uauls  whom  he  subdued  spoke  a  language  akin 
to  his  own.  The  Greek  could  not  of  course  fail 
to  see  the  meaning  of  many  names  in  his  mytho- 
logy. He  could  not  but  Imow  that  such  names 
as  Telephassa,  Eurycleia,  Eurygeneia,  lold, 
PhaeUion,  were  words  which  signified  light, 
far-shooting  and  wide-spreading:  but  there 
were  many  others  of  which  he  could  make 
nothing.  Ho  had  received  the  exquisite 
legend  of  Hbrmes  [which  see] ;  but  he  had 
not  the  clue  to  guioe  him  to  the  origin  of  the 
name :  and  he  was  wholly  unable  to  explain 
fluch  names  as  Achilleus,  Paris,  Helen,  Pro- 
cris,  Ixion,  by  any  words  belonging  to  his  own 
language.  Hence  he  was  driven  to  conjecture ; 
and  each  false  guess  became  probably  the 
germ  of  a  new  version  of  the  myth,  while  it 
removed  the  tale  farther  from  its  original 
condition  of  mythical  speech  into  the  con- 
crete form  of  an  anthropomorphous  and  not 
unfrequently  repulsive  and  immoral  legend. 
Of  these  tales  each  country  and  almost  eveiy 
dty  retained  its  own  version,  without  any  con- 
idousness  that  they  were  for  the  most  part 
only  different  forms  of  the  same  story.  Thus 
tkB  citizen  of  Argos  took  pride  in  the  myths 
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which  clustered  round  the  name  of  Penens ; 
while  the  men  of  Athens,  Calydon,  andThebef 
had  their  tales  of  Theseus,  ^fSdipus,  and  Me- 
leagros.  Yet  the  deeds  attributed  to  them 
resembled  each  other  in  a  way  which  nothing 
but  the  difference  of  name^  could  have  hidden 
from  their  eyes.  Perseus  is  the  destroyer,  and 
he  is  the  slayer  of  Medusa  and  the  Libyan 
monster ;  but  Apollo,  also  the  destroyer,  siavs 
the  serpent  Python,  and  Bellerophon  is  the 
slayer  of  Belleros.  Perseus  goes  to  the  land 
of  the  Graise  and  the  Gorgons  against  his 
will ;  but  against  his  will  Heracles  also  toiled 
for  Eurystheus,  and  Apollo  served  as  a  bond- 
man in  the  house  of  Admetus.  Theseus  also 
is  a  destroyer.  He  slays  the  Minotaur,  and 
destroys  the  mighty  robbers  who  desolated  the 
land.  Perseus  again  is  the  child  of  Danad, 
and  the  golden  shower ;  but  Phoebus  is  bom 
in  Lykia,  the  land  of  light.  [Ltoaon.]  All 
these  heroes,  affain,  move  from  east  to  west, 
Perseus  to  the  home  of  the  Gorgons,  Heracles 
to  the  land  of  the  Hesperides,  Kephalos  from 
Hymettus  to  the  Leucadian  cape.  They  are  all 
armed  with  invincible  weapons:  Apollo  Chy- 
saor  bears  his  sword;  Artemis  the  spear  which 
slays  Procris ;  Bellerophon,  Heracles,  and  Achil- 
leus the  arrows  which  no  enemy  may  with- 
stand. All  labour  for  the  good  of  men,  and 
the  life  of  all  closes  in  darkness,  and  oene- 
rally  with  disaster.  Perseus  slays  Acnsios, 
(Edipus  kills  Laios,  Kephalos  destroys  Procris ; 
and  all  do  these  deeas  imwittingly.  These 
parallelisms  may  be  indefinitely  extended. 
CEdipus,  Paris,  Perseus,  Telephos,  are  all  im- 
mediately after  their  birth  cast  forth  to  die : 
all  are  preserved  in  the  same  way  with  Cyrus, 
Romulus,  and  Chandrjgnpta.  If  Theseus  aban- 
dons Ariadnd,  Paris  forsakes  (Enon£,  while 
Deianeira  and  Coronis  are  deserted  by  Hera- 
cles and  Apollo.  The  imagery  which  runs 
through  the  legends  is  the  same.  A  spot- 
less white  bull  bears  Europa  across  the  sea : 
a  golden  ram  carries  away  the  children  of 
NepheU,  the  cloud.  Hermes  steals  the  herds 
of  Phoebus,  the  lord  of  light ;  while  Phaothusa 
and  Lampetig,  the  bright  and  glistering,  lead 
the  cattle  of  Helios,  the  sun,  to  their  pastures. 
But  while  to  the  Greeks  all  these  were  different 
personages,  their  legends  exhibit  many  points 
of  contact:  and  thus  the  epos  of  Arffos,  for 
example,  is  twisted  into  a  complicated  chain 
with  that  of  Attica.  All  this  by  itself  is 
remarkable  enough ;  but  the  wonder  becomes 
much  greater  when  we  find  stories  substantially 
the  same  recurring  in  the  mythology  of  North- 
ern Europe.  The  Norse  heroes  are  likewise 
destroyers  of  drasons  that  lie  coiled  round  sleep- 
ing maidens,  and  Sifrit  and  Sigurdr  toil  and 
fi^t  for  others  not  less  than  Heracles,  Perseus, 
Achilleus,  or  Bellerophon.  If  Heracles  seat 
I0I6  again  at  the  end  of  his  career,  if  Briseis  is 
restored  to  Achilleus,  and  (Enon6  to  Paris,  so 
Brenhyldr  comes  before  Sigurdr  in  the  hour 
of  his  death.  like  Achilleus,  the  Norse  Ba)dr 
and  the  Persian  Isfendiyar  can  be  wonndad 
only  in  a  pingle  spot.    The  life  of  MelstgNg 
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'Monot  be  eat  skort  until  the  torch  kindled  at 
faifl  hiith  has  been  extingtuBhed :  and,  like  the 
Jemh  Samson,  Nisos  cannot  be  overcome  as 
loDff  as  the  mystic  locks  of  hair  remain 
linwom.  The  tale  of  Perseus  is  repeated  in 
that  of  his  descendant  Heracles,  but  so  is  that 
of  Siguidr  in  the  legend  of  Ragnar  Lodbrog. 
Thus  the  Hellenic  and  the  Norse  tales  have 
•aeh  their  own  significance ;  but  they  all  point 
in  the  same  direction.  It  ii  the  same  stoiy  of 
the  struggling  and  toiling  sun,  producing  fruits 
for  the  children  of  men,  conquermg  his  enemies, 
but  conquered  himself  by  an  inexorable  fate. 
Procris,  in  the  Athenian  legend,  is  the  child  of 
Hersd  the  dew,  Eos  is  still  Uie  morning,  8el^6 
Is  still  the  moon,  Endymion  is  the  son  of  Aeth- 
lios  the  toiler,  Phaetiion  is  still  the  brilliant 
child  of  Helios,  the  sun.  Judging,  then,  from 
Hie  eyidenoe  before  us,  we  should  be  led  to  infer 
that  where  the  Greekspoke  of  Perseus,  the  slayer 
of  Medusa,  as  being  the  child  of  I)ana6,  the 
ancestors  of  the  Greek  had  spoken  of  the  sim, 
the  destroyer  of  night,  as  the  child  of  the 
golden  dawn;  that  when  the  Homerio  poets 

Soke  of  the  death  of  Achilleus  and  Meleagros, 
eir  fathers  had  spoken  of  the  brief  but  mag- 
nificent career  of  the  short-lired  sun.  It  is 
dear,  therefore,  that  if  adequate  evidence  for 
such  a  form  of  speech  could  be  found,  it  would 
fhznish  the  key  to  the  mythology  not  only  of 
the  Qreek,  but  of  the  Teuton,  the  Scandinavian, 
and  the  Persian.  Under  the  head  of  Lak- 
OVAOB  it  has  been  shown  that  the  discovery 
of  Sanscrit  rendered  a  science  of  comparative 
philology  not  only  possible,  but  certain.  The 
■ame  discovery  supplied  the  mythological  key 
which  had  been  so  long  sought  in  vain.  This 
key  is  furnished  by  the  earlier  Vedic  hymns. 
(Hax  Mtiller,  History  of  Sanskrit  Literature.) 
In  these  hymns,  Kephalos,  Procris,  Hermes, 
Daphnd,  stand  forth  as  simple  names  for  the 
fun,  the  dew,  the  wind,  and  the  dawn,  each  re- 
cognised  as  such,  yet  each  endowed  with  the 
most  perfect  consciousness.  In  these  hymns, 
when  the  night  comes,  the  people  say,  '  Our 
friend  the  sim  is  dead :  will  he  rise  ?  will  the 
dawn  come  back  again?'  and  thus  we  see 
at  once  the  death  of  Heracles  or  Kephalos, 
and  the  weary  waiting  while  Leto  struggles 
with  the  birth  of  Phosbus.  When  the  day 
oomes  back,    the  cry,   'Rise!    our  life,   our 

r't  is  come  back,  carries  us  at  once  to 
Homeric  hymn  and  the  joyous  shout  of 
all  the  gods  when  Phcebus  springs  to  life  and 
light  in  Delos.  In  these  early  songs,  the  dawn 
is  a  maiden  loved  by  Indra,  from  whose  pursuit 
she  flies,  as  Daphne  fled  from  Apollo,  and  the 
tale  of  Orpheus  and  Eurydike  appears  in 
its  earlier  dress  as  the  legend  of  Urvasi  and 
Pnrfiravas.  The  morning  with  its  early  breeze 
exhibits  the  germ  of  the  tale  of  Hermes,  and 
betrays  the  first  sign  of  j;he  faithlessness  of 
Helen.  [Pahis.]  At  once,  names  which  in 
Greek  mythology  had  defied  all  analysis 
become  transparently  clear.  The  Kentaurs 
or  CsMTAUKS  are  the  Sanscrit  Gandharvas,  the 
Inight  clouds  in  whose  arms  the  sun  reposes 
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as  he  journeys  through  the  sky.  Ixion,  the 
lawless  lover  of  HAra,  is  identifled  with  the 
Sanscrit  Akshiv&n,  the  being  who  turns  on 
a  wheel,  the  four-spc^ed  cross  seen  in  the 
heavens  at  noontide. 

But  it  is  obvious  that  language  which  mi^t 
be  both  innocent  and  beautifru  when  apphed 
to  the  sights  and  sounds  of  the  natural  worlds 
might  assume  incongruous,  repulsive,  or  dis- 
gusting phases,  when  these  sights  and  sounds 
are  anthropomozphised.  Thus  CEdipus  like 
Perseus  slays  his  erandsire,  and  as  Heracles 
is  in  the  end  reumted  to  loU,  is  afterwards 
solaced  with  the  love  of  locastA  ( Jocasta)^  But 
locastA  is  his  mother :  and  the  application  of 
Greek  ethical  sentiment  converted  the  legend 
into  an  appalling  tale  of  incest,  disaster,  and 
ruin,  until  in  the  end  Antigond  comforts  him 
in  his  dying  hour,  as  I0I6,  Briseis,  and  CEnonft 
stand  at  last  by  the  side  of  those  who  had  loved 
them  and  forsaken  them.  Of  such  legends  the 
Iliad  and  the  Odyssey  present  only  varying 
forms ;  how  closely  these  forms  resemble  each 
other,  can  be  determined  only  by  an  analysis 
of  those  poems,  for  which  we  have  here  no 
space;  but  such  an  examination  seems  to 
warrant  the  conclusion  that  not  only  in  the 
chief  incidents  of  the  story,  but  in  the  personal 
characteristics  of  Achilleus  and  Odysseus,  of 
Paris  and  Helen,  of  Phaethon  and  Telemachos, 
the  Homeric  poets  worked  on  materials  which 
came  to  them  as  a  heritage  from  times  long 
since  passed  away.  They  might  embellish  the 
materials,  but  they  could  not,  and  assuredly 
they  have  not,  in  each  case,  departed  from  the 
trpe  set  before  them.  It  woidd  follow,  then, 
tnat  the  characters  which  they  portrayed  are 
not  in  strictness  of  speech  national,  or  indeed 
even  human.  We  have  nothing  to  wairant  the 
conclusion  that  the  fierce  wrath  of  Achilleus 
and  Odysseus  was  ever  exhibited  by  Achaian 
chieftains ;  and  if  we  attempt  to  explun  the 
tale  by  a  reference  to  national  character;  we 
flnd  ourselves  utterly  unable  to  explain  why 
they  fix  on  the  methods  which  they  choose  fox 
accomplishing  their  vengeance  and  winning 
their  victory ;  why,  for  instance,  Achilleus,  like 
Meleagros,  shoula  choose  inaction  as  the  mode 
of  avenging  himself,  and  why  he  should  make 
a  vow  not  to  rest  until  the  blood  of  human 
victims  should  flow  on  the  funeral  pile  of 
Patroclos,  or  why,  again,  PenelopS  should 
weave  and  unweave  her  web  [Htperborbans], 
and  why  she  should  refuse  to  see  her  husband 
until  the  evening,  and  then  test  him  by  bring- 
ing before  him  Uie  beautiful  tapestry  which  he 
had  woven  for  her  long  ago.  [Rishis,  thb 
Seven.] 

Thus,  then,  in  India  and  Greece,  in  Norway, 
Germany,  Scandinavia,  and  Persia,  we  have  a 
mythical  system  which  is  essentially  the  same ; 
in  which  the  most  striking  names  and  incidents, 
the  most  remarkable  details  and  imagery,  are 
repeated  with  wonderful  closeness.  We  find 
this  parallelism  in  the  legends  of  races  who 
have  certainly  had  no  communication  with  each 
other  since  they  assumed  tbo  form  of  distinct 
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nations,  and  who  in  all  other  respects  exhibit 
Ytrr  few  (if  any)  common  characteristics; 
and  if  we  find  Uiat  their  most  complicated 
epic  poems  disclose  the  same  framework 
which  is  seen  even  in  the  most  fragmentary 
legends,  if  we  find  that  the  adventures  or  the 
inaction  of  their  heroes  are  simply  the  result  of 
an  ineyifable  process  going  on  in  all  kindred 
languages,  then  all  charges  of  immorality 
foimded  on  the  character  of  these  adventures 
fall  at  once  to  the  ground.  It  is  simply  im- 
possible that  such  poetsas  iEschylus  andSopho- 
cles  were  descended  from  a  people  who,  some 
centuries  before,  had  deliberately  sat  down  to 
invent  ridiculous  or  loathsome  fictions  about 
the  gods  and  heroes  whom  they  worshipped  and 
revved.  In  the  Vedic  mythology,  I^'ipati, 
the  lord  of  creation,  did  violence  to  his  own 
daughter;  but  Kum&rila  was  ready  with  an 
exphination  which  the  science  of  comparative 
mythology  has  established  as  incontestable. 
(Max  Miiller's  History  of  Sanskrit  lAteraturs^ 
p.  530.)  The  legend  of  Erichthonios,  the  coarsest 
perhaps  in  the  whole  range  of  Greek  mythology 
(Apollodorus  viii.  1.  46),  resolves  itself  into  a 
few  mythical  phrases  as  beautiful  as  they 
are  innocent  and  pure;  and  all  mystery 
therefore  is  removed  from  that  strange  com- 
bination of  repulsive  legends  with  a  sensitive 
molality  whioi  is  exhibited  in  the  Hesiodic 
poem  of  the  Works  and  Days.  These  legends 
lay  bare  to  us,  in  fact,  the  workings  of  the 
human  mind  from  a  time  indefinitely  trans- 
cending all  historical  memorials  whatsoever ; 
and  so  clear  is  the  light  thus  thrown  on  the 
earliest  phases  of  human  thought,  that  in  the 
judgment  of  Professor  Max  Muller  '  the  idea 
of  a  humanity  emeiging  slowly  from  the  depths 
of  an  animal  brutality  can  never  be  maintained 
again.' 

The  purpose  of  this  brief  sketch  of  the 
results  already  aftained  by  the  science  of 
comparative  mythology  will  have  been  fully 
answered,  if  it  leads  the  reader  impartially 
to  examine  the  evidence  which  may  be  ad- 
duced  for   and  against   the   several  proposi- 
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tions  under  which  its  conclusions  may  be 
summed  up.  (See  Ck)x,  Mythology  of  the  Aryan 
Nations;  Max  Milller,  ' Goniparative  S^rUio- 
logy,'  Chips  from  a  German  Workshop  ;  nML, 
Hereule  et  Caeus  and  Le  Myths  tPCBdipe; 
Angelo  de  Gubematis,  Zoological  Mytholi^; 
Dasent,  Topular  Tales  from  the  Kot^se; 
G-rimm,  Deutsche  Mythologie ;  Welcker, 
Gottenlehre;  Greuzer,  Symbolik  der  Mien 
Vblker;  Kelly,  Indo-European  Folklore,  &e, 
TVlor,  Primitive  Culttere;  ±*reller,  Grieehische 
Mythologiet  Romische  Mythologie,) 

MljrttUMeaiis  (Gr.  /ivrtKos,  Lat  mjtilus, 
a  mussel).  The  name  of  the  family  of 
Lamellibranchiate  Molluscs  having  th^  genus 
MytUus,  or  common  mussel,  for  its  t3rpe, 
and  characterised  bv  the  mantle  being  op^n 
anteriorly,  and  by  having  a  foot  either  suffi- 
ciently aeveloped  for  the  office  of  progres- 
sive motion,  or  servixig  to  draw  out,  durect,  and 
fix  the  byssus. 

MytUiui  (Lat.).  A  name  applied  by  Linnaeus 
to  all  Testaceous  Vermes  whidi  have  a  bivalve 
shell,  rough,  and  generallv  affixed  by  a  byssus, 
with  a  hij^e,  mostly  without  teeth,  generally 
with  a  subidate,  excavated,  longitudinalline. 
The  species  comprehended  under  the  above 
phrase  are  placed  by  Cuvier  in  the  Testaceous 
order  of  Acephalous  Molluscs,  and  have  been 
subdivided  into  the  genus  Mytilus  proper  (of 
which  the  common  edible  mussel,  Mytilus 
edulis,  is  an  example) ;  Modiolus,  Lam. ;  Idtho' 
domus.  Cut.  ;  Anoaonta,  Brug. ;  Atncula,  Bnur. ; 
and  Meleagrina,  Lam.,  wfidi  produces  uie 
most  precious  pearls.  Extensive  establish- 
ments are  maintained  at  Ceylon  and  other 
places  for  the  express  purpose  of  collecting 
the  Meleagrina  margaritifera,  or  pearl  oyster. 

Mjrzlne  (Gr.  fii^a,  mucus\  The  name  of 
a  genus  of  Cydostomous  fisnes,  remarkable 
for  their  mucous  slippery  integument:  the 
species  called  glutinous  nag  {Myxine  gluHnosa) 
is  a  native  of  the  British  seas ;  its  habits  are 
parasitic,  and  it  is  most  commonly  met  with  in 
the  interior  of  a  cod  upon  whose  flesh  it  has 
been  preying. 
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V.  One  of  the  liquid  series  of  letters.  It 
is  common  to  all  known  languages,  and  is  in- 
terchangeable, more  particularly  in  the  Latin, 
Greek,  and  other  cognate  langua^s,  with  a 
variety  of  letters.  Kb  an  abbreviation,  N  is 
uied  for  north,  numero,  &c;  N.B.  for  nota 
bene ;  NX.  for  non  liquet  (i.  e.  the  case  is  not 
dear  enough  to  pass  sentence  on);  N.P.  for 
notarius  publicus,  &c. 

Vablnin.  One  of  the  most  famous  musical 
mstmments  among  the  Hebrews.  Its  form 
and  nature  are  so  little  known  that  Cal- 
met  thinks  it  was  a  harp,  Kircher  a  psaltery 
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or  stringed  instrument  of  percussion  played  on 
by  sticks,  and  Banner  {Observations  on  Scrip- 
ture^  hints  at  its  being  a  bagpipe.  Bythner 
iLyra)  says  that  it  was  like  a  leathern  bottle, 
explaining  his  meaning  to  be  that  it  bore  a 
resemblance  to  the  andent  Greek  and  Roman 
lyre,  the  bod^  of  which  was  made  of  the  shell 
of  ^e  tortoise.  The  authority  of  Jofleph!us 
(Ant.  Jud.  vii.  3.  12),  if  to  be  relied  upon, 
distinctly  shows  it  was  not  an  instrument  of 
percussion,  but  played  upon  with  the  finger ; 
nis  words  are,  ^  rdfiKa,  Ziiwa  ^B&yyovs  Hx^vam, 
TOit  9aitr6\ots  Kpo^ertu,     Its  having   twdve 
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■oundB,  witnout  telling  how  those  sounds  weie 
produced,  whether  by  strings  or  wind,  leaves 
the  matter  40  doubtful  that  the  reader  must 
decide  for  himself. 

Vabob  (a  corruption  of  nawib,  from  naib, 
M  deputy).  The  title  of  the  governor  of  a  pro- 
finoe  or  commander  of  an  army,  in  India, 
under  the  rule  of  the  Moguls.  The  nabob 
was,  properly  speaking,  a  subordinate  provin- 
cial governor  imaer  the  subahdar ;  i.  e.  governor 
of  a  subah,  or  larger  province.  In  the  decay 
of  the  Mogul  empire,  many  of  the  nabol>s 
became  virtually  independent,  until  their  do- 
minions were  reduced  by  the  Bnglish.  The 
term  nabob  is  vulgarly  applied  to  Europeans 
who  have  amassed  a  large  fortune  in  the  East 
Indies,  and  live  in  Eastern  splendour. 

yabonaaaar.  Bra  o£  In  Astronomy, 
an  era,  followed  by  Hipparchus  and  Ptolemy, 
and  adopted  from  the  Chaldean  astronomers, 
who  had  been  in  the  habit  of  referring  the 
observations  of  eclipses  to  the  beginning  of  the 
rttgn  of  Nabonassar,  the  alleged  founder  of 
the  Babylonish  empire.  This  era  Niebuhr 
(Ltetures  an  Ancient  JBstory  i.  29)  regards  as 
'  firmly  established  in  histoiy,'  while  he  looks 
on  Nabonassar  as  a  prince  who  shook  off  the 
Assyrian  yoke,  and  re-established  the  indepen- 
dence of  Babylon.  But  while  Niebuhr  regards 
this  fact  as  placed  beyond  all  doubt,  Sir  G. 
C.  Lewis  {Astronomy  of  the  Ancienta,  428^ 
regards  the  astronomical  canon  for  the  perioa 
before  Cyrus  as  *  a  complete  historical  puzzle,' 
and  remarks  that  *  the  name  of  Nabonassar, 
from  whom  the  era  is  denominated,  is  unknown 
to  OS  from  any  other  source.'  His  conclusion 
is  that  the  canon  is  referred  to  an  arbitrary 
date,  altogether  beyond  the  evidence  of  histoiy. 
Mr.  Ghrote  {History  of  Greece^  part  ii.  ch.  xix.) 
states  that  *the  earliest  Chaldean  astrono- 
mical observation,  known  to  the  astronomer 
Ptolemy,  both  precise  and  of  ascertained  date 
to  a  degree  sufficient  for  scientific  use,  was  a 
lunar  edipse  of  the  19th  of  March  721  b.c, 
the  27th  year  of  the  era  of  Nabonassar,' 
which  begins  with  February  26,  747  b.c. 

Vaoarat  (Span,  nacar,  mother  of  pearl). 
A  term  applied  to  a  pale  red  colour  with  an 
orange  cast.  The  nacarat  of  Portugal  is  a 
fine  linen  fabric,  dyed  fugitively  of  this  tint. 
The  brightest  red  crapes  of  this  kind  are 
manufactured  by  the  Turks  of  Constantinople. 
(Tire's  Dictionary  of  Arts,)     [Kouob.] 

sraoiite  (Fr.  nacre,  mother  of  pearl),  A 
talcose  silicate  of  alumina,  consisting  of  minute 
scales,  with  a  glimmering  pearly  lustre. 

Vadlr  (Aiub.  nazeer,  opposite).  In  As- 
tronomy and  Geography,  the  point  of  the 
heavens  diametrically  opposite  to  the  zenith. 
The  zenith  and  nad[ir  are  the  two  poles  of 
the  horizon. 

Vesnia  (Lat.).  A  funeral  diige  suns  to 
the  music  of  fiutes.  The  Romans  persomfied 
Nsenia,  her  chapel  being  built  outside  the  walls 
near  the  Viminal  gate ;  her  worship  was  pro- 
bablv  designed  to  procure  rest  and  peace  for 
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(Lat.).  A  spot  or  mark  uprn  (he 
skin  of  children  at  birth. 

VaffOllliilio  (Ger.).  A  Swiss  and  Italian 
deposit  of  the  Miocene  or  middle  tertiary 
period,  part  of  it  being  magnificently  developed 
at  the  celebrated  hill  of  the  Superga  near  Turin. 
The  rock  is  generally  a  mass  of  conglomerate, 
and  is  locally  veiy  thick. 

Vacjmirite«  A  mitive  telluride  of  lead 
and  gold,  found  at  Nagyag  and  Ofienbanya, 
in  Transylvania. 

Vaiads  (Gr.  NaZiScr,  a  word  akin  to  mEm, 
1  flow;  Mt/ff,  a  ship;  Lat.  nare,  to  swim;  the 
Sanscrit  root  being  snA,  to  wash).  In  Greek 
Mythology,  female  deities  who  presided  over 
fountains,  rivers,  brooks,  &c  The  number 
of  these  goddesses  was  indefinite.     [Ntmphs.! 

ValadaoosD  (from  Naias,  one  of  the  genus). 
A  group  of  aquatic  inconspicuous  monocotyle* 
dons,  found  both  in  salt  and  fresh  water. 
[Fluvulbs.] 

VaU  (Ger.  nagel,  Gr.  liyui).  This  term 
is  given  to  the  terminal  homy  appendage  of 
the  finger  and  toe  when  they  are  in  the  form 
of  fiattened  or  depressed  plates,  serving  to 
support  a  broad  tactile  surface,  as  in  the 
human  finffers.  When  these  appendages  are 
compressec^  curved,  pointed,  and  extended 
beyond  the  digit,  they  are  called  talons  or 
clawSf  and  the  animal  bearing  them  is  said  to 
be  unguiculate ;  when  thev  encase  the  extremity 
of  a  digit  like  a  box,  uey  are  called  hoofs^ 
and  the  animal  is  ungulate, 

Vais  (Gr.  MUCcir,  a  naiad).  The  name  of  a 
genus  of  minute  Abranchiate  Anellides,  or  red- 
blooded  worms,  remarkable  for  their  powers 
of  reproducing  parts  of  the  body  when  muti- 
lated ;  and  for  procreating  their  kind  by  spon- 
taneous separation  of  the  hinder  segments  of 
the  trunk. 

Waked  noorliiff.  In  Architecture,  the 
timber  work  of  a  fioor,  which  supports  the 
boarding,  or  ceiling,  or  both  of  these  means 
of  covering. 

STamo  (Lat.  nomen,  Fr.  nom).  The  de- 
signation by  which  any  individual  is  known. 
The  custom  adopted  in  personal  nomenclature 
has  been  based  on  some  uniform  principle 
since  the  earliest  ages ;  modified,  however,  by 
the  varying  circumstances  of  different  coun- 
tries, and  according  to  the  more  or  less 
advanced  state  of  civilisation  of  every  people. 
Thus  in  the  early  state  of  society  of  the  Jews, 
Egyptians,  Persians,  Greeks,  Komans,  Germans, 
Gauls,  Britons,  and  indeed  of  every  nation,  no 
one  had  more  than  one  name ;  but  in  a  more 
advanced  period  one  or  more  additional  names 
were  given,  in  order  to  mark  the  different 
families  to  which  individuals  belonged,  as  well 
as  to  distinguish  members  of  the  same  family 
from  each  other.  To  effect  these  objects  the 
ancient  Romans,  at  least  those  of  good  family, 
generally  used  three  names — the  pranofneny 
the  noTnen,  and  the  cognomen ;  the  first,  which 
was  given  on  the  assumption  of  the  toga  viri- 
lis,  marked  the  individual,  like  our  Christian 
name ;  the  second  distinguished  the  Gbns,  and 
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die  third  the  Faiozja,  to  which  he  belonged. 
To  these,  however,  was  sometimes  added  a 
fourth  name,  called  the  amamenf  derived  from 
some  distinguishing  peculiarities  in  each  indi- 
vidual's character  or  condition;  thus  Publius 
Cornelius  Sdpio  was  named  JfricanuSt  from  his 
exploits  in  Africa.  The  mode  of  designation 
adopted  in  all  the  countries  of  modem  Europe 
is  founded  on  a  principle  somewhat  analogous 
to  that  of  ancient  Home ;  with  this  prominent 
difference,  that  in  the  former  no  nomen  or  dan 
appellation  intervenes  between  the  prttnomen 
(or  Christian  name)  and  the  eognoTnen  (or  sur- 
name).    [SUKNAin.] 

Vandii.  The  name  of  the  American  ostrich 
{Bhea  americanaj,     [Ehsa.! 

Vluikeeii.  A  yellowisn  or  buff-coloured 
eotton  doth,  largely  manufactured  at  Nankin 
in  China.  Its  colour  is  that  of  the  cotton 
wool  of  which  it  is  manu&ctured.  They  are 
sometimes  bleached,  and  then  ore  called  white 
nankeens.  Imitation  nankeens  are  manufac- 
tured at  Manchester ;  but  these  are  confessedly 
of  an  inferior  quality  to  the  Cliinese,  neither 
lasting  so  long,  nor  holding  their  colour  so 
well. 

sranteSf  Bdiot  of.     [Edict.] 

Vaos  or  VaTo  (Gr.  mds,  a  liotue  or  teTti' 
pU^,  In  Architecture,  that  part  of  a  temple 
which  is  enclosed  by  the  walls.  The  part  in 
front  of  it  was  called  the  pronaos,  the  part  that 
occupied  the  rear  beine  called  the  potticum. 
In  modem  ecclesiastical  architecture  the  term 
nave  is  applied  to  the  middle  part  or  alley  of 
a  church,  between  the  aisles  or  wings,  to  the 
west  of  the  transepts  and  choir. 

Vaphtluu  ,  This  term,  originally  applied 
to  one  of  the  products  of  the  distillation  of  pit 
coal,  has  been  extended  to  a  variety  of  native 
hydrocarbons,  issuing  often  in  large  quantities 
from  fissures  in  connection  with  oool  strata  and 
in  other  localities.  The  Burmese  petroleum  or 
naphtha  has  long  been  celebrated;  it  issues 
from  a  sandy  loam  resting  on  bituminous 
•hale,  and  coal  strata,  and  is  used  in  lamps, 
and  mixed  with  earth  for  fuel. 

Enormous  quantities  of  naphtha,  imder  the 
name  of  rock  oil  or  petroleum,  are  imported 
from  Canada  and  tne  United  States.  The 
Mecca  wells  of  Ohio  are  sunk  in  a  sand-stone 
saturated  with  the  oil,  and  have  vielded  from 
twelve  to  twenty  barrels  of  oil  daily.  One  of 
the  Canadian  wells  is  said  to  have  yielded  a 
thousand  gallons  an  hour,  much  of  which  ran  to 
waste  from  want  of  means  to  store  it.  These 
supplies  are  apparently  inexhaustible,  and  have 
lea,  as  already  stated,  to  large  importations  into 
this  country,  where  the  oils  are  used  for  various 
purposes.  It  need  scarcely  be  observed,  that 
on  account  of  the  ready  and  dangerous  in- 
flammability of  all  these  products,  careful  pre- 
cautions against  fire  are  requisite  in  the  ware- 
houses in  which  they  are  stored. 

When  these  oils  are  subjected  to  fi«ctional 
distillation  they  are  separable  into  several 
diftinct  hydrocarbons,  and  thev  differ  in  com- 
pofition  and  in  specific  gravity  aoooidiaglj; 
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that  of  rock  oil  varies  from  0*830  to  0-890,  and 
their  boiling  points  are  liable  to  corresponding 
variations.  (Mansfield,  Quart,  Joum,  Chem. 
Soe.  i.  252 ;  De  la  Rue,  Procudinga  of  the  Royal 
Society,  viii.  221 ;  Ure's  Diet.  art.  •  Naphtha.') 

VapbtlialMie  or  Vaphthalin.  This 
is  a  solid  hydrocarbon  a  Ci,H,.  formed  du- 
ring the  destractive  distillation  of  pit  coal  for 
the  production  of  gas.  It  is  obtained  by  re- 
distilling the  coal  tar.  It  is  a  white  crystalline 
substance,  heavier  than  water,  and  of  a  pecu- 
liar aromatic  odour.  It  is  extremely  volatile 
(fusing  at  180^  F.),  and  its  vapour  condenses 
in  large  white  fl^y  crystals.  It  bums  with 
much  smoke.  It  is  soluble  in  alcohol  and  ether. 
This  substance  has  given  rise  to  an  infinity  of 
compounds  with  acids,  chlorine,  bromine,  &c 
none  of  which  are  of  practical  importance,  but 
curious  in  reference  to  the  substitution  of  com- 
pounds. In  some  gas-works  naphthalene  is 
occasionallv  formed  in  such  quantities  as  to  pro- 
duce much  inconvenience  by  plugging  up  the  ser- 
vice pipes.  The  uses  of  naphthalene  are  at  present 
scanty,  but  colouring  matters  have  been  formed 
from  it,  and  no  doubt  others  will  shortly  follow. 

Vapbtliallo  Aeid.  Phthalic  Acid.  A 
crystnlline  product  obtained  by  the  action  of 
nitric  acid  on  naphthalene:  it  has  also  been 
similarly  obtained  from  alizarin  and  purpurin. 

Vapier**  Bones  or  Rods.  An  instrament 
contrived  by  Lord  Napier,  the  inventor  of  lo- 
garithms, for  facilitating  the  perfomiance  of 
multiplication  and  division.  It  was  described 
by  Napier  himself  in  his  Uabdologta^  Edinburgh 
1617 ;  a  short  explanation  is  also  given  in  the 
Penny  Cycfopadia.  Although  interesting  as  a 
curiosity,  the  instrument  is  practically  useless. 

Vaples  TeUow.  A  celebrated  yellow 
pigment,  formerly  made  by  a  secret  process  at 
Naples,  and  used  not  only  in  oil  painting,  but 
as  an  enamel  colour ;  it  is  said  to  be  a  basic 
antimoniate  of  lead. 

VapoleoBy  Code  of.  In  1802,  during 
the  temporary  calm  of  the  Peace  of  Amiens, 
Napoleon,  then  First  Consul,  imdertook  the 
great  task  of  forming  a  civil  code.  It  was  in- 
trusted to  a  commission  of  the  council  of  state ; 
of  which  Tronchet,  Eoederer,  Portalis,  Thibau- 
deau,  Cambac^r^s,  Lebrun,  were  the  leading 
members.  '  Trondiet '  ^said  Napoleon  himself 
to  Las  Casas)  'was  uie  soul  of  the  code.* 
(Memoirs,  part  iii.  234.)  Portalis  has  also 
the  credit  of  an  important  share  in  its  com- 
position. But  Napoleon  himself  took  great 
interest  in  the  subject,  and  mingled  eagerly  in 
the  discussions  of  the  commission,  as  appears 
by  the  proc^-verbal  of  those  discussions.  After 
ail  allowances  made  for  the  unparalleled  flat- 
teries of  the  Napoleonists,  his  remarks  are 
said  to  show  great  intuitive  sagacity,  much 
readiness,  and  a  peculiarly  enquiring  disposition, 
which  often  led  nim  to  the  principles  of  things, 
while  men  of  less  natural  power  and  trained 
in  a  different  school  were  busying  themselves 
unprofltably  with  the  matters  on  the  surface. 
'  I  Dad  at  first  fancied,'  he  says,  *it  would  be 
possible  to  reduce  all  laws  to  simple  geomrtri- 
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cal  demonitratioxis,  so  that  every  man  vfao 
«ould  read  and  connect  his  ideas  together  would 
be  able  to  decide  for  himself ;  but  I  became 
oonyinced  almost  immediately  after  that  this 
idea  was  absurd.'  (Las  Casas,  Mem.  part  yi. 
263.)  Still,  according  to  himself,  he  continued 
to  cherish  the  scarcely  less  absurd  idea  that  no 

,  other  laws  might  be  necessary  than  those  in- 
serted in  the  code.  The  second  yolnme  of  the 
work  of  Thibaudeau  {Sur  le  Ctmntlat  et  PEm^ 
pire)  is  perhaps  the  most  useM  to  consult  for 
the  history  of  these  discussions.  According 
to  him,  the  secretary  Locr^  did  not  in  any 
degree  improve  the  speeches  of  the  First  Consul 
in  his  report  Although  the  ideas  of  Napoleon 
himself  are  said  to  hare  entered  largely  into 
the  composition  of  the  code,  it  does  not  appear 
clearly  m  what  important  particulars  this  was 
the  case ;  except  in  one  singular  instance,  that 
of  the  law  of  divorce  (book  i.  title  6),  the 
liberty  of  which  he  is  said  to  have  greatly  pro- 
moted. The  Code  Civil  is  composed  of  a  great 
number  of  laws,  dated  from  tne  '  14  Ventose, 
an  11'  (March,  1803),  to  24  Ventose,  an  12 
(March,  1804),  in  which  latter  month  they  were 
united  in  a  single  code ;  and  which  was  repub- 
lished imder  the  empire  in  1807.  The  '  Code 
de  ProcMure  Civile '  was  put  in  force  on  the 
1st  of  January  1807 ;  the  Code  of  Commerce 
dates  from  the  same  year;  the  *Code  d'ln- 
struction  Criminelle '  from  November  1808 ; 
the' Code  P^nal' from  February  1810;  which 
last  is  a  revision  of  the  'Code  P^nal'  and 
'  Code  des  Dalits  et  des  Peines '  of  the  Revo- 
lution. But  the  '  Code  Civil '  is  that  to  which 
the  term  '  Code  Napol^n '  is  in  common  lan- 
guage particularly  applied.  It  consists  of  three 
books ;  the  first '  of  persons,'  subdivided  under 
eleven  titles ;  the  second '  of  goods  (biens),  and 
the  different  modifications  of  property,'  com- 
prising four  titles ;  the  third  '  of  toe  different 
manners  in  which  property  is  acquired,'  with 
twenty  titles.  These  l^t  are  stfain  subdivided 
into  cnapters  and  sections ;  and  the  whole  code 
consists  of  articles  numbered  in  arithmetical 
order  through  the  whole,  in  all  2281.  The 
most  important  provisions  of  the  code  as  to 
the  civil  state  of  persons  are  those  relating  to 
marriage  and  divorce.  "With  regard  to  pro- 
perty, its  fundamental  law  is  that  of  equal  suc- 
cession by  heirs,  the  abolition  of  most  distinc- 
tions between  landed  and  movable  property, 
and  the  restraint  imposed  by  it  on  tne  testa- 
mentary power.  In  the  general  character  of 
its  system,  the  Code  Napol^n  merely  consoli- 
dated the  revolutionary  laws  already  existing. 
[Code.] 

Varoelne  (Gr.  i^ctpmj,  numbness).  One  of  the 
vcgeto-alkaline  bases,  contained  in  opium,  and 
diBcovered  by  Pelletier  in  1832.  Its  medical 
virtues  have  not  been  ascertained.  Its  compo- 
sition is  CnHjjO^N.     [OFnjii.] 

Varoissiui  (Gr.  ripKurvos),  In  Botany,  a 
genufl  of  Endogens  belonging  to  the  natural 
order  Amaryllidaceat  among  which  it  is  kno'#n 

'  by  its  flowers  growing  upon  a  scape,  and  having 
a  cup  at  their  mouth,  the  stamens  opposite  the 
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sepals  being  longer  than  the  oChen.  Tbespeeies 
are  very  numerous;  and.fi^^m  their  delicate 
shape,  soft  and  various  colour,  aind  pweet  scent, 
have  long  been  favourite  objeeta  of  etdtivatkm, 
espedaUy  the  Daffodils,  Jonquils,  asd  l^aBettas. 
Some  of  the  more  hardy  spedee  grow  wild  in 
our  woods  and  under  our  hedges ;  bst  the  finer 
sorts  are  natives  of  more  southern  lalatudes. 
They  are  divided  into  several  groups  or  sub- 
genera, of  which  the  principal  are:  M*^t  ^ 
Daffodils ;  Ganymedes,  the  Rush  Daffodils ;  Ser- 
mione,  the  Polyanthus  Narcissi;  ^d  Qndtia^ 
the  Mock  NardssL 

Nabossus.  In  Mythology,  the  beautiful 
son  of  Kephisus  and  the  nvmpfa  Liriope. 
The  legends  connected  with  his  name  are  by 
no  means  consistent.  According  to  one  ver- 
sion, he  was  insensible  to  the  feeling  of  love, 
and  Echo,  failing  to  win  his  affection,  died  of 
grief;  as  a  punishment.  Nemesis  made  him 
fall  in  love  with  his  own  image,  reflected  in 
water,  and  Narcissus  in  his  turn  pined  away 
from  imsatisfied  longing.  The  story  of  his  meta- 
morphosis into  the  flower,  so  called,  is  given  only 
in  the  version  adopted  by  Ovid,  and  this  ver- 
sion says  that  he  killed  himself,  and  that  the 
flower  sprang  from  his  blood;  while  Pausanias, 
earnestly  combating  the  proposition  that  Nar- 
cissus was  so  stupid  as  to  be  unable  to  dis- 
tin^sh  a  man  from  a  man's  shadow  or  image, 
maintains  that  he  looked  at  his  image  in  a  well 
to  remind  himself  of  a  sister  whom  he  had 
loved  and  who  had  died.  He  is  sure,  however, 
that  the  flower  existed  before  Narcissus,  because 
Persephonft  was  gathering  narcissi  in  the  fields 
of  £nna  when  she  was  stolen  away  by  Hades. 
To  so  devout  a  beHever  in  the  supernatural,  the 
proof  was  conclusive;  but  these  inconsistent 
versions  shoV  at  the  least  that  the  idea  of  an 
actual  metamorphosis  was  of  comparatively 
late  growth. 

Varootlos  (Gr.  v^mi).  Medicines  which 
produce  drowsiness,  sleep,  and  stupor.  Some 
of  them  appear,  in  the  first  instance,  to  act  as 
stimulants,  quickening  the  pulse,  and  rousing 
the  energy  of  the  nervous  system  ;  and,  in  very 
small  doses,  this  is  their  most  obvious  operatidu 
In  larger  doses  these  effects  are  followed  by  a 
tranquil  state  of  mind,  torpor,  and  even  coma. 
Considerable  ddll  and  experience  are  required 
in  the  successful  administration  of  these  medi- 
cines, both  as  regards  the  cases  in  which  they 
are  to  be  prescribed,  the  doses  in  which  the^ 
are  to  be  given,  and  the  peculiarities  of  habit 
which  often  interfere  witn  and  modify  their 
usual  effects.  They  are  to  be  distinguished 
from  secUUives,  which  do  not. produce  prelimi- 
nary excitement.  Opium  is  a  narcotic,  henbime 
a  sedative.     [AwoDTirBS ;  Htpkotics.] 

Varootme  (Gr.  vdpicfi).  (CaH^OrN.)  An 
alkaloid  existing  to  the  extent  of  about  6  per 
cent,  in  opium.  It  was  discovered  in  1803  by 
Derosne,  and  supposed  to  be  the  narcotic  princi- 
ple of  opium ;  but  this  has  since  been  shown  to 
reside  more  exclusively  in  morphia,  and  nar- 
cotine  is  pospcssed  rather  of  stimulant  qualities, 
and  is  tne  cause,  perhaps,  of  the  ezcitemAt 
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which  opium  occasioDs ;  the  statements,  however, 
as  to  its  medicinal  action  are  much  atTariance. 
Karcotine  is  almost  iosolnble  in  water  and  in 
weak  solutions  of  ammonia  and  potash.  Alcohol 
and  ether  dissolre  it,  bnt  not  Ytrj  freely.  It 
foses  at  268°  F.,  and  concretes  into  a  crystalline 
mass  on  cooling.  When  a  solution  of  narcotine 
in  hydrochloric  acid  is  boiled  with  platinic  chlo- 
ride, chloroplatinate  of  cotamine  and  narcotine 
are  formed  together  with  opianic  acid. 

Vard  (Or.  vdpSos).  The  Hard  of  the  andents, 
or  Spikenard  as  it  is  usually  called,  is  now 
belimd  to  have  been  the  produce  of  a  dwarf 
Yalerianaceous  herb,  found  in  Nepal,  and 
known  to  botanists  as  the  Nardostaekya  Jata- 
manH,    The  roots  are  said  to  be  rery  fragrant. 

Vardoo  (its  native  name).  The  Naratiia 
maoropua,  or,  as  it  is  sometimes  called,  N. 
§alva6rix,  the  spores  and  spore-cases  of  which 
are  poimded  by  the  native  Australians  and 
made  into  bread  or  porridge. 

Vairatton  (Lat.  narratio).  In  Bhetoric, 
the  term  usually  applied  to  the  second  division 
of  an  oratorical  discourse,  in  which  the  facts  of 
the  case  are  set  forth  fiom  which  the  orator 
intends  to  draw  his  conclusions. 

VaitbML  (Or.  pd^i).  The  first  sectipnNor 
division  in  the  Boman  basilicas,  allotted  espe- 
cially to  the  monks  and  to  women,  and  used 
for  rogations,  supplications,  night-watches,  and 
as  a  place  for  the  dead  during  the  performance 
of  the  funeral  rites.  The  catechumens,  the 
energumeni  ^or  persons  supposed  to  be  pos- 
sessM  bv  evil  spirits)  and  t£e  lapsi  (or  persons 
who  had  denied  their  faith  during  tmies  of 
persecution)  were  also  restricted  to  this  part 
of  the  buildinff.  The  baptistery  was  distmct 
from,  the  narthex,  being  reckoned  among  the 
exedra^  or  appurtenances  of  the  basilica. 
(Hook's  Church  Dictionary.) 

Nabthbx.  The  genus  of  Umbellifers  from 
which    the    drug    Asafoetida    is     obtained. 

[ASAJtBTXDA.] 

Varwlial.  The  common  name  of  the 
species  of  Cetacean  which  has  a  single  long 
protruded  tusk.    [Monodok.] 

Vaaal  ^Lat.  nasus,  nose).  A  nasal  pronun- 
ciation is  given  in  some  languages  to  particular 
letters,  as  in  French  to  the  letters  n  and  m  in 
certain  positions.  The  only  sound  approach- 
ing to  nasal  in  Bnglish  is  that  of  the  double 
consonant  n^ ;  as  in  thinff,  ring^  &c 

Vaaalla.    [SBMNOPrrHBCus.j 

XTaaoent  state.  Chemists  generally  ap- 
ply this  term  to  gaseous  bodies  at  the  moment 
of  their  evolution,  as  it  were,  from  liquids  or 
solids,  and  before  they  have  assumed  the 
aSriform  state.  There  are  numerous  cases  in 
which  bodies,  having  no  tendency  to  combine 
under  ordinary  circumstances,  readily  unite 
when  presented  to  each  other  in  their  nascent 
states.  Hydrogen  and  nitrogen  gases,  for  in- 
stance, when  mixed  together,  show  no  disposi- 
tion to  combine;  but  when  certain  oiganic 
bodies  containing  those  elements  are  heated, 
they  are  evolved  in  their  nascent  states,  and 
eombine  so  as  to  form  ammonia ;  it  is  in  this 
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way  that  ammonia  is  abundantly  produced 
during  the  destructive  distillation  of  many 
kinds  of  animal  matter,  and  of  pit  coaL 
Hydrogen  gas  has  no  action,  uAdeir  ordinary 
circumstances,  on  sulphur  or  on  arsenic ;  but 
when  sulphide  of  iron  or  arsenide  of  zinc  are 
acted  on  by  dilute  sulphuric  add,  the  hydrogen, 
at  the  moment  of  its  evolution,  combines  with 
the  sulphur  and  anenic  to  form  sulphuretted 
and  arsenuretted  hydrogen.  The  destructive 
distillation  of  organic  substances  in  general 
fiimishes  abundant  and  important  instances  of 
these  nascent  combinations. 

Vaaturtiiiin  (Lat.).  Hie  scientific  name 
of  a  genus  of  Cruciferous  plants  of  weedy 
character,  some  of  them  found  in  this  coimtrv, 
the  most  important  being  tiie  Water-cress,  lH, 
officinale.  It  is  also  a  popular  or  garden  name 
for  the  Tropmolum  or  Indian  Crc»s,  doubtless 
from  some  nnded  resemblance  in  its  properties 
to  those  of  the  true  Nasturtium. 

sraana  (Lat.  nasus,  a  noee),  A  genus  of 
Plantigrade  Mammalia,  so  called  from  the 
remarkable  elonffadon  and  upward  curve  of  the 
nose.  The  species  of  this  genus,  N,  rufa,  or 
red  coati,  and  N,  ftieea^  or  brown  ooati,  are 
both  natives  of  South  America.  They  climb 
trees  in  pursuit  of  birds,  and  to  rob  their  nests ; 
they  burrow  for  shelter  at  the  foot  of  large 
trees,  and  often  undermine  them  to  such  an 
extent  that  they  are  liable  to  be  overturned 
even  by  a  slight  wind. 

Vaanta  (Lat.  nasus).  A  term  in  Zoo- 
logy, signifying  the  prolongation  of  the  muz- 
zle into  the  form  ox  a  nose,  as  in  the  Pera-' 
meles  nanUaf  Pleuronectes  tuutUtu^  TVuxaUe 
nasutua;  or  the  developement  of  the  integu- 
ment of  the  face  above  the  muzzle,  forming  a 
true  nose,  as  in  the  proboscia  monkey,  8imia 
nasuta,  Illiger  called  a  family  of  Multun- 
gulate  quadrupeds  with  the  nose  prolonged 
beyond  the  jaws,  and  movable,  as  in  the 
tapir,  Nasuta, 

sratatores  (Lat.  from  nato,  I  swim). 
Swimming  birds.  The  name  of  the  order  of 
birds  including  those  in  which  the  toes  are 
united  by  a  membrane,  whenco  the  order  is 
also  termed  Palfnipedes,  The  legs  are  placed 
belund  the  equilibrium,  and  the  bravis  covered 
with  a  thidc  ooat  of  down  beneath  the  feathers. 
[Aksxbes;  Axjltwjb^ 

Vatatorj.  In  Z<K>logy,  a  term  used  to 
denote  that  a  locomotive  extremity,  or  other 
part,  is  provided  with  a  membrane,  or  with 
close-set  hairs,  by  which  it  is  adapted  fbr  dis- 
pladng  water. 

sration  (Lat.  natio,  from  nascor,  to  be 
bom),  A  collective  appellation  for  a  peoole 
inhabiting  a  certain  extent  of  territorv  under 
the  same  government.  The  word  is  also  used 
in  some  universities,  by  way  of  distinguishing 
students  of  different  districts  or  countries,  as 
the  case  may  be.  This  latter  meaning  is 
borrowed  from  the  custom  of  the  university  of 
Paris  previous  to  the  institution  of  faculties, 
when  those  who  resorted  to  it  from  different 
countries   lived  imder  the  same  institutioiw 
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and  masters;    a  eomTtum   country^  howerer, 
being  the  onlj  bond  of  union. 

srationsv  Irfiw  of.    [Law.] 

Vatloaal  llebt*  In  Finance.  Under  the 
names  of  benevolences  and  loans,  the  English 
soyereigns  had  for  centuries  increased,  when- 
erer  necessity  pressed  them,  such  resources  as 
could  be  deriyed  from  their  estates,  from  their 
feudal  rights,  and  from  parliamentary  taxation. 
It  is  hardly  needful  to  say  that  these  debts 
were  rarely  repaid,  and  that  parliamentary 
tfupeirision  oyer  such  parts  of  the  revenue  as 
were  applied  to  the  public  service  was,  ex- 
cept in  rare  cases,  unpractised  and  unknown. 
Wnen  these  methods  of  raising  funds  were 
declared  illegal,  monarchs  sometimes  resorted 
to  violence,  as  Charles  I.  and  Charles  II. 
did  in  the  seizure  of  the  merchants'  and 
goldsmiths*  deposits;  sometimes  they  bor- 
rowed on  their  personal  security,  as  Charles 
/  I.  borrowed  from  the  colleges  of  Oxford  and 
Cambridge,  from  the  Cavahers,  and  the  loyal 
corporations ;  sometimes  they  sold  their  pos- 
sessions, as  Charles  II.  sold  Dunkirk;  some- 
times they  even  submitted  to  be  the  an- 
nuitants of  foreign  sovereigns,  as  the  same 
monarch  was  of  Louis  XI v.  A  parliament- 
ary guarantee  was  out  of  the  question,  for 
the  effective  existence  of  such  a  security  im- 
plied the  collateral  necessity  of  parliamentary 
superintendence  and  control,  and  a  far  greater 
political  independence  than  the  house  of  Stuart 
could  have  endured,  or  indeed  ever .  suffered. 
Had  the  course  of  events  which  led  to  the 
Bevolution  taken  a  different  turn,  James  II., 
who  was  an  economical  and  thrifty  sove- 
reign, might  perhaps  have  so  husbanded  his 
ample  revenue  as  to  have  rendered  him- 
self at  once  independent  of  his  parliament 
and  of  Louis.  But  the  Revolution  threw  the 
crown  entirely  into  the  hands  of  the  House  of 
Commons,  and  made  the  monarch,  by  virtue  of 
its  fundamental  principles,  wholly  dependent 
upon  the  people  for  his  supplies.  Public  debts 
had  been  created  by  the  Dutch  long  before  the 
era  of  the  Kevolution,  and  there  cannot  be  a 
doubt  that  if  an  effectual  guarantee  had  been 
possible,  securities  analogous  to  those  created 
at  the  Revolution  would  have  been  negotiated 
during  the  Spanish  and  civil  wars,  and  even 
during  the  time  in  which  the  nation  was  bent 
on  recovering  the  Palatinate. 

It  is  true  that  at  the  Revolution  the  new 
settlement  was  in  great  danger,  but  it  may  be 
doubted  whether  the  danger  was  really  under- 
stood. At  the  present  time,  when  the  worthless- 
ness  of  most  of  the  persons  who  joined  the 
standard  of  William  is  known,  it  is  quite  possi- 
ble to  be  wise  after  the  event ;  but  it  is  not 
likely  that  the  public  were  alive  to  the  perfidy 
of  tne  men  who,  surrounding  the  throne  of 
William,  made  ardent  professions  of  loyalty, 
and  all  the  while  corresponded  with  the 
eonrt  at  St.  Germains.  The  intrigues  of  Louis 
XIV.  and  the  defence  of  the  Netherlands  were 
the  occasions  by  which  the  new  parliamentary 
system  was  enabled  to   assert  its  authority 
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over  the  revenue,  to  give  the  most  satisfactory 
pledge  of  its  power,  by  inducing  subscriptions 
on  the  part  of  the  mercantile  public  for  the 
relief  of  government  necessities,  and  to  prove 
itself,  in  great  degree  at  least,  the  expressed 
voice  of  the  people  at  large.  It  is  impossible 
to  conceive  the  existence  of  a  national  debt, 
except  on  the  hypothesis  of  parliamentary 
independence,  because,  unless  tne  nation  be 
personally  pledged  to  the  obligation,  the 
security  is  worthless. 

In  order  of  time,  the  oldest  part  of  the 
national  debt  is  the  composition  made  to  the 
bankers  for  the  seizure  of  their  deposits,  i.  e. 
1,328,626/.,  in  the  Exchequer  on  the  6th  of 
JanuaiT,  1672.  To  still  the  panic  which  ensued 
upon  this  robbery,  the  king  promised  to  pay 
interest  at  the  rate  of  six  per  cent,  on  the  sum 
appropriated ;  but,  as  might  be  expected,  he  broke 
his  word,  paid  no  interest,  took  no  steps  to 
liquidate  the  obligation,  and  the  bankers  nearly 
thirty  years  afterwards  were  obliged  to  accept  a 
composition,  by  which  interest  at  the  rate  of 
three  per  cent,  was  secured  on  the  debt,  with  the 
option  of  redemption  on  repayment  of  half  the 
principaL  The  actual  debt  was  thus  reduced 
to  664,263/.,  and  nearly  the  whole  was  absorbed 
in  the  subscription  of  the  South  Sea  Company's 
stock  in  1720,  thus  forming  the  earliest  part  of 
the  national  debt,  being  that  only  which  was  in- 
creased before  the  Revolution. 

It  has  been  observed  above  [Funds,  Pubuc], 
that  originally  the  word  fund  was  applied  to 
the  source  from  which  the  means  for  paying 
interest  and  (where  the  debt  was  terminable) 
the  principal  wore  to  be  derived,  and  that  much 
of  the  public  debt,  when  interpreted  according 
to  the  amount  originally  contributed  to  the 
exigencies  of  government,  is  fictitious.  [Fund, 
Sinking.] 

During  the  greater  part  of  the  eighteenth 
century,  loans  were  negotiated  in  a  number  of 
stocks.  For  instance,  the  subscriber  of  100/. 
received  a  certain  amount  in  consolidated  an- 
nuities at  three  per  cent.,  a  certain  amount  in  a 
four  or  five  per  cent,  stock,  and  a  terminable 
annuity.  Hence  the  creation  of  that  which  was 
called  long  annuities ;  the  extinction  of  which 
has  been  a  considerable  relief  to  the  revenue 
of  late  years.  But  it  has  been  found  that  the 
terms  on  which  long  annuities  have  been  grant- 
ed have  been  exceedingly  disadvantageous  to 
the  borrowers,  the  worth  of  the  annuity  having 
been  generally  far  in  excess  of  the  money  ad- 
vanced. This  was  still  more  notably  the  case 
in  government  life  annuities ;  in  regulating 
which,  the  govnmment  habitually  granted  an 
annuity  worth  fourteen  years'  purchase  when 
the  actual  value  of  the  life  was  not  more  than 
ten  years*  purchase. 

The  bank  of  England  has  always  negotiated 
the  government  loans,  and  received  a  fixed 
sum  for  the  same.  Originally  the  interest  on 
the  several  funds  was  paid  at  the  Exchequer. 
But  part  of  the  South  Sea  scheme  was  the 
consolidation  of  all  the  funds,  with  a  vie  w  to 
their  being  managed  by  the  company,  whc  wen 
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to  make  themaelyes  refponsible  for  the  interest. 
Gradually  the  whole  management  of  the  debt, 
the  payment  of  interest,  the  circulation  of  £z- 
eheqi^r  biUa,  and  all  the  other  offices  connected 
with  the  financial  acts  of  the  goTemment,  have 
been  conferred  on  the  Bank,  which  receives  a 
stated  annual  sum  in  compensation,  with  the 
use  of  the  Exchequer  balances  remaining  in 
their  hands.  This  payment  is  300/.  per  mifiion 
on  600  millions,  and  1501.  per  million  on 
all  above  600  millions.  Thus,  in  1863  the 
Bank  received  180,000/.  for  the  first-named 
portion,  and  20,224/.  for  the  management  of 
134,827,423/.  The  payment  of  interest  on  the 
government  annuities  forms  another  item  in 
the  expense  of  management,  this  payment  being 
provided  for  at  the  National  Debt  Office. 

The  public  debt  is  divided  into  that  con- 
tracted for  Great  Britain  and  Ireland ;  each  of 
tliese  heads  is  fiirther  subdivided  into  perma- 
nent funded  debts  and  terminable  annuities,  and 
again  iato  the  various  stocks,  created  either  bv 
original  loan,  consolidation,  or  reduction,  with 
charges  of  interest  on  each  portion.  This  state 
of  the  debt  on  March  31,  1863,  is  given  in 
Table  I.  with  the  purpose  of  exhibiting  the  form 
in  which  the  debt  and  charges  are  presentied 
to  parliament  in  the  annual  volume  of  miscel- 
laneous statistics. 

The  debt  has  grown  during  periods  occupied 
by  foreign  wars.  This  gradual  growth  is 
shown  in  Table  II.  with  the  diminutions  which 
have  been  effected  in  its  amount  during  times 
of  peace.  The  redemption  amoimts  to  less 
than  ten  per  cent,  upon  the  capital  created. 
For  the  expedients  which  have  been  from  time 
to  time  adopted,  for  the  purpose  of  liquidating 
public  obligations  either  in  whole  or  part,  see 
Fund,  Shouno. 

It  is  notpossible  to  separate  from  the  ordinary 
consequences  of  taxation  in  general  the  effects  of 
so  luige  an  annual  deduction  from  the  profits  of 
the  nation,  in  order  to  meet  the  interest  to  be 
paid  on  those  public  debts  which  have  been 
created  upon  the  guarantee  of  national  honour. 
These  profits  are  at  present  mulcted  to  the 
extent  of  twenty-six  millions  a  year;  and  if 
it  were  possible  to  free  industry  from  so  vast 
an  incumbrance,  and  to  permit  the  accumulation 
and  productive  employment  of  so  laige  an 
amount  of  a  nation's  annual  earnings,  it  would 
seem  that  industrial  efforts  would  be  recom- 
pensed by  a  far  larger  share  of  prosperity  than 
they  can  attain  under  the  pressure  of  such 
enormous  annual  obligations.  But  though 
taxation  diminishes  the  quanti^  of  eijoyments 
possessed  by  the  contributor,  it  does  not  follow 
that  it  cripples  the  collective  energy  of  a  nation. 
It  may,  ana  often  does  happen,  that  taxes  paid 
to  government  are  deductions  from  unnecessary 
expenditure,  and  that  the  proceeds  of  these 
taxes  are  devoted  towards  the  maintenance  of 
labour,  and  even  of  productive  labour.  If  in- 
deed a  war  expenditure  is  rendered  necessary 
in  order  to  support  the  independence  or  poli- 
tical existence  of  a  nation,  however  much  the 
ehaiges  may  press  upon  individuals,  its  effect 
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on  a  community  is  rather  to  displace  a  portion 
of  profit,  which  may  have  been  spent  as  well  as 
saved,  from  particular  persons,  in  order  to  in- 
vest it  in  permanent  advantage  to  the  nation 
at  large.  Government  expenditure,  even  for 
war,  is  not  necessarily  a  public  loss,  however 
just  it  may  be  that  war  should  not  be  under- 
taken except  under  the  pressure  of  overwhelm- 
ing necessitv,  and  should  be,  as  far  as  its 
biudens  and  charges  are  concerned,  so  distri- 
buted as  to  affect  as  evenly  as  possible  all 
classes  alike.  '  The  pressure  of  the  interest  on 
the  public  debt  is  to  be  considered,  therefore, 
much  more  as  affecting  the  power  of  expendi- 
ture possessed  by  individuab,  than  as  really 
affecting  national  resources.    [Taxation.] 

Unlike  almost  all  other  nations,  the  English 
people  has  consistently  recognised  the  sanctity 
of  its  public  obligations ;  and  if  repudiation  has 
ever  been  recommended,  it  has  been  by  obscure 
persons,  who  have  been  met  by  indignation  or 
contempt.  Sometimes  indeed  it  has  b^n  argued 
that  the  act  of  a  feneration  by  which  it  pledges 
posterity  to  the  liquidation  of  debts  incuzxed 
m  the  interest  of  a  bygone  policy,  or  a  tempo- 
rary advantage,  is  not  and  should  not  be  bind- 
ing on  posterity.  But  such  reasoninff  ignores  the 
greatness  of  the  inheritance  whidi  has  been 
received  from  our  ancestors,  and  is  of  the  same 
nature  as  the  morali^  which  would  accept  the 
estate  of  another,  and  dispute  the  debts  which 
have  been  contracted  for  the  purpose  of  de- 
fending, improving,  and  securing  the  estate. 
Even  if  the  political  action  of  our  forefiithers 
was  not  wise  (and  much  if  not  by  far  the  greatest 
part  of  the  national  debt  was  contracted  for 
unreal  or  illusory  objects),  supposed  value  was 
taken  by  the  act,  and  real  value  received  for  the 
obligation.  So  if  an  heir  received  an  inherit- 
ance from  his  ancestor,  and  on  taking  possession 
discovered  that  large  debts  were  due  from  the 
estate,  for  instance,  in  consequence  of  extrava- 
gant expenditure  on  an  election,  no  one  would 
admit  ine  plea  that  the  futility  of  the  purpose 
for  which  the  liabilities  were  incurred,  or  the 
folly  of  the  ancestor,  entitled  the  heir  to  dis- 
pute or  deny  the  debt,  if  the  debt  were  bonA 
fide,  and  for  value  legally  received.  It  is  just 
indeed  that  those  who  have  received  the  largest 
share  of  the  inheritance,  or  have  derived  the 
greatest  advantage  from  the  outlay,  should  be 
liable  to  the  largest  portion  of  the  obligation. 

In  the  debates  which  took  place  at  Uie  con* 
elusion  of  the  Continental  war,  many  persons 
advocated  the  resumption  of , cash  payments,  in 
a  depreciated  currency,  suggesting  for  instance 
that  the  sovereign  should  contain  fifteen  shil- 
lings' worth  of  gold  only,  and  urging  that  as 
gold  had  stood  for  sovend  vears  at  a  premium 
equivalent  to  such  a  depreaation,  and  as  larse 
part  of  the  public  debt  had  been  created  m 
paper  having  a  forced  circulation,  it  was  just 
that  the  payment  of  the  interest  on  the  debt 
should  be  made  at  the  actually  low,  and  not  at 
the  nominally  high  rate  in  wluch  the  securities 
were  originally  funded.  The  plan  failed,  and 
most  ri^teously.    Only  one  part  of  the  state* 
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meac  was  true,  and  all  the  reasoning  was 
fallacioaa.  It  was  trae  that  a  large,  but  cer- 
tainly not  the  largest,  part  of  the  ezisdug  debt 
had  been  created  in  a  depreciated  paper.  But 
the  terms  on  which  t^  loan  was  made  implied, 
according  to  parliamentary  gnarantee,  a  re- 
sumption of  cash  payments  within  a  year  after 
peace  was  declared ;  and  it  is  matter  of  his- 
tory that  steps  were  not  taken  to  redeem  this 
pledge  till  tiiree  years  after  the  occurrence  of 
peace,  and  eyen  then  that  ?ery  gradual  justice 
was  done  to  the  fund-holder.  Again,  during 
the  whole  time  that  the  paper  was  depreciated, 
the  holders  of  all  stocks  created  before  the  war, 
and  before  the  Bank  paper  was  at  a  discount, 
were  paid  in  a  medium  which  reduced  the  actu- 
ally receiTable  dividend  by  the  full  amount  of 
the  drareciation,  and  so  nad  inflicted  a  con- 
siderable wrong  on  the  public  creditor.  In 
short,  the  scheme,  amounting  to  a  repudia- 
tion of  a  fourth  of  the  national  debt,  was  as 
sophistical  as  it  was  dishonest,  and  would  have 
been  assuredly  stiiddal. 

Keal  reductions  have  been  made  in  the 
amount  of  the  debt  by  diminutions  in  the  rate 
of  interest.  By  far  the  largest  portion  of  the 
debt  consists  of  permanent  annoities,  analogous 
in  their  nature  to  a  perpetual  mortgage,  in 
which  the  mortgagee  foregoes  his  right  of  de- 
manding payment,  but  the  mort^pigor  retains 
the  priyilege  of  extinguishing  his  obligation 
by  repaymant.  Hence  when  the  price  of  the 
security  exceeds  its  nominal  yalue,  it  becomes 
possible  to  create  a  new  debt  for  the  purpose 
of  extinguishing  the  old,  the  new  debt  being 
negotiated  at  a  lower  rate  of  interest.  At  diffe- 
rent periods,  adyantage  has  been  taken  of  the 
high  yalue  of  public  securities  to  perform  this 
operation.  This  was  first  done  on  a  large 
scale,  after  several  previously  ineffectual  at- 
tempts, in  1749,  and  the  Aind  created  formed 
the  basis  of  the  consolidated  annuities,  of 
which  more  than  half  the  public  debt  consists. 
Of  late  years  a  2^  per  cent,  stock  has  been 
formed. 

The  actual  burden  of  the  public  debt  and 
the  virtual  reduction  of  its  incidence  are  rela- 
tive to  the  annual  income  of  the  nation.  Obli- 
gations once  exceedingly  onerous  are  now 
comparatively  easy,  because  the  wealth  and 
profits  of  the  nation  have  so  largely  increased. 
At  the  peace  of  1815,  the  charge  of  the  debt 
absorb^  the  greater  portion  of  the  annual 
revenue;  at  the  present  time,  although  re- 
duced in  amount  by  little  more  than  six 
millions,  it  does  not  form  much  more  than  a 
third  of  the  expenditure,  the  larger  revenue 
being  derived  with  less  difficulty  and  far 
less  personal  sacrifice  than  during  the  years 
which  followed  on  the  cessation  of  the  grost 
European  war. 

It  would  seem  that  the  best  means  by  which 
debt  can  be  cancelled,  is  by  the  creation  of 
long  annuities.  There  is  very  little  differ- 
ence in  market  value  between  an  annuity 
of  100  years  and  a  perpetual  payment,  al- 
though of  course  the  difficulty  of  estimating 
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the  present  value  of  a  long  annuity  by  an 
individual  renders  it  next  to  impossible  that 
such  securities  should  be  circulated  widely 
among  the  ^eral  public  But  there  is  a 
dass  of  institutions  pecuUariy  fitted  for  the 
negotiation  of  such  securities,  namely  insur- 
ance and  finance  companies,  who,  it  may  be 
supposed,  on  certain  aavantages  beine  offisred, 
might  be  induced  to  make  considerable  invest- 
ments in  long  anniities,  and  be  able  to  recoup 
themselves  by  the  creation  of  a  reserve  coiv 
responding  to  the  annual  depreciation  of  the 
principal  sum.  At  present  only  about  17] 
millions  of  public  debt  is  in  the  course  of 
liquidation  by  these  means. 

Public  securities  present  certain  advantages 
to  investors,  and  are  protected  by  certain  pri- 
vileges. No  duty  is  levied  on  purchase  and 
sale ;  brokers  are  obliged  to  transact  business 
for  their  clients  in  public  stocks  at  certain  fixed 
rates ;  and  till  lately  personal  property  in  the 
hands  of  trustees,  which  they  were  not  expressly 
authorised  by  the  instrument  of  trust  to  invest 
otherwise,  was  compulsorUy  invested  in  eonsols. 
Besides,  consols  may  be,  and  constantly  are, 
pledged  in  order  to  procure  bankers'  advances, 
and  so  to  a  great  extent  fulfil  the  fimction 
of  deposit  accounts.  But  it  may  be  doabtdd 
whether  these  securities  are  ever  likely  to  be 
at  par  again.  So  many  new,  advantageous, 
and  apparently  safe  objects  for  the  investment 
of  capital  have  been  and  are  discovered,  and 
the  principle  of  limited  liability  is  beins  applied 
so  extensively  to  commercial  undertakings,  and 
is  absorbing  savings  on  so  large  a  scale,  that 
the  attractions  of  these  investments  come 
powerfully  into  competition  with  the  feeling 
and  desire  of  security  which  led  to  the  selec- 
tion of  consols.  The  fact  is  significant,  be- 
cause if  consols  remain  permanently  below 
par,  the  prospect  of  reducing  the  incidence 
of  the  debt  by  conversion  into  stock  of  a 
lower  denomination  is  finally  shut  off,  and 
the  only  means  by  which  the  amount  can  be 
lessenea  will  be  by  the  continual  excess  of 
income  over  expenditure,  or  by  the  adoption  on 
a  large  scale  of  a  system  of  long  annuities,  by 
which  the  extinction  at  some  future  time  of  a 
large  portion  of  debt  will  be  effected  at  a  small 
increase  of  annual  payment  for  a  period. 

The  liability  of  each  person,  in  the  popu- 
lation of  the  several  European  states,  towards 
the  public  debt,  is  greatest  in  Great  Britain 
and  Ireland,  and  least  in  Switzerland ;  in  the 
former  amounting  to  27L  155.,  in  the  latter  to 
la.  3d.  The  Ne&erlands  come  after  England, 
and  next  France.  The  French  debt  is  on  this 
calculation  less  than  half  the  English  pro- 
portion. On  the  other  hand,  the  burden  of 
interest  is  higher  proportionately  in  France 
than  in  Great  Britain ;  for  though  the  English 
debt  is  so  large,  it  must  not  be  forgotten 
that  its  magnitude  is  due  to  the  fact-,  that, 
imlike  almost  any  other,  this  country  has  never 
(with  the  exception  of  part  of  the  banker's 
debt,  already  noticed)  repudiated  any  of  its 
obligations. 


NATIONAL  DEBT 

Tablb  L  Amount  of  each  DxscauPTxoir  of  ih$  FMsauaaan  Pdbuo  Fitndbd  Debt,  arid  of  the 
Tbbminablb  AinanTiss,  in  Gbbat  Bsitain  and  Ibxulsh  respectively,  and  of  the 
Unfunded  Debt  of  the  Uxitbd  Ejnodox,  with  the  Amount  of  Annual  Intbbsst  payable 
ON  BACH  KIND  OF  DsBT,  09  March  31,  1863,  and  the  Ahoxtnt  -bub  for  the  Management 
of  the  Fbbxanent  Debt  in  the  same  Year, 


Description  of  Debt 


I 


Great  Bbitain. 

Permanent  Funded  Debt  :— 
Kew  Annuities     ... 
Consolidated  Annuities 
Beduced  AnnuitieB-      .        .        •        • 
New  Annuities     .        .        . 
BaiikDebt  .        ... 

New  Annuities 

Ditto 

Exchequer  Bonds         .        •        •        . 


Bate  of 
Interest 


Amount  of  Debt 


PeroenU 

2* 
3 

3 

8 
8 

5 
21 


Eetimated  Capital  of  Debt. 

Terminable  Annuities : — • 

Annuities  for -li£s         .        •        •        •        . 

Annuities  for  terms  of  years         .        .        . 

Annuities4  Geo.  IV.  c.22  expiring  April  6, 1867 

Bed  Sea  Telegraph  Compan/s  Annuity,  ex- 
pring  August  4,  1908       .  .        . 

Bed  Sea  Telegraph  Company's  Annuity,  ex- 
piring April  5,  1885.         ... 

Tontine  and  Exchequer  life  Annuities 
(English) 

Tontine  and  Exchequer  Life  Annuities 
(Msh) 


Total  Permanent  Debt  and  Terminable  An- 
nuities in  Cbeat  Britain  .  . 


Ireland. 

Permanent  Fimded  Debt : — 
New  Annuities    . 
Consolidated  Annuities 
Beduced  Annuities 
New  Annuities     . 
Bank  Debt  . 
New  Annuities     . 


Tontine  Annuities  payable  in  Ireland  . 

Total    Permanent   Debt    and     Terminable 
Annuities  in  Ireland         .... 


UNirBD  Kingdom. 

Total  of  Permanent  Funded  Debt 

Terminable  Annuities 

Unfunded  Debt,  Exchequer  Bills 
Exchequer  Bonds         .... 


8 
3 
8 


1868 

£ 

2,949,667 

400,237,351 

114,198,564 

213,180,895 

11,015,100 

240,746 

430,603 

418,300 


Annnal  Interest 


742,621,226 


1868 
£ 

73,741 

12,007,120 

3,425,956 

6,393,296 

330,453 

8,426 

21,530 

11,503 


22,272,025 


10,099,660 

639,979 

2,168,719 

818,199 

84,794 

68,595 

3,862,105 


17,742,051 


760,363,277 


3,080 

5,835,555 

137,316 

32,076,788 

2,630,769 

2,000 


40,685,508 
15,182 


40,700,640 


783,306,734 

17,757,183 

12,895,400 

6,000,000 


1,017,668 

76,200 

585,740 

36,000 

12,127 

18,841 

253,185 


1,999,261 


24,271,286 


77 

175,066 

4,199 

962,808 

85,600 

100 


1,227.245 
4,046 


1,231,291 


23,499,260 

2,003,307 

369,876 

123,750 


817,559,097         25,996,193 


Cost  of  Management, 

To  Bank  of  England,  at  300/:  per  million 

150/. 
Expense  of  National  Debt  Office 

Total    . 


t> 


£ 
180,000 
20,224 
14,983 

215,207 


639 


NATIONAL  DEBT 


TAslb  XL    Amount  qftke  Rrinapal  and  Jnnud  Charge  of  the  PuUie  Debt  at  different  PaHad» 

ainoe  the  RewdutUm, 


Debt  at  the  Borolntioii,  in  1689 

EzooBf  of  debt  oontncted  daring  the  zeign  of  William  ILL 
abore  debt  paid  off 

Debt  at  the  aoeession  of  Qaeen  Anne,  in  1702  . 
Debt  contracted  during  Qaeen  Anne's  reign 

Debt  at  the  accession  of  G^rse  I.,  in  1714 
Debt  paid  off  daring  reign  of  George  L  abore  debt  con- 
tracted  

Debt  at  the  accesaon  of  George  U.,  in  1727 
Debt  contracted  firom  the  accession  of  G^eoige  II.  till  the 
peace  of  Paris  in  1768,  three  years  after  the  accession 
of  George  III 

Debt  in  1763 

Paid  daring  peace,  from  1768  to  1775       .... 

Debt  at  the  commsncement  of  the  American  war,  in  1775  . 
Debt  contracted  daring  the  American  war 

Debt  at  the  condasion  of  the  American  war,  in  1784 
Paid  daring  peace,  from  1784  to  1798       .... 

Debt  at  the  commencement  of  the  French  war,  in  1792 
Debt  contracted  daring  the  French  war    .... 

Total  fimded  and  anfonded  debt  on  Febraary  1,  1817, 

when  the  English  and  Irish  Ezcheqaers  were  consolidated 

Debt  cancelled  from  Febraazy  1, 1817,  to  Janaaiy  5, 1854 

Debt  created  by  Bassian  war,  1855-9        .... 

Cancelled  to  1868 

Debt  and  charge,  March  81, 1868 

FHndMl,  Fimded 
Modunfiindfld 

InttniSaiid 

664,268 
15,730,439 

39,865 
a,271,087 

16,894,702 
87,750,661 

1,810,942 
2,040,416 

54,145,868 
2,058,125 

8,351,858 
1,188,807 

52,092,288 
86,778,192 

2,217,551 
2,684,500 

188,865,480 
10,281,795 

4,852,051 
880,480 

128,588,685 
121,267,998 

4,471,571 
4,980,201 

249,851,628 
10,501,380 

9,451,772 
248,277 

239,350,148 
601,500,348 

9,208,495 
22,829,679 

840,850,491 
85,538,790 

82,088,174 
4,168,515 

755,811,701 
68,623,199 

27,874,659 
652,824 

823,984,900 
6,895,588 

28,527,488 
2,295,692 

817,589,817 

26,281.791 

See,  for  the  earlier  portion,  Grellier*s  Hieiory 
ef  the  National  Debt ;  and  for  the  later,  Porter^s 
Proffreee  of  the  Nation, 

Wftttonal  Befienoe.  The  defence  of  a 
state  or  a  nation  against  inyasion.  The  short 
distance  of  our  snores  from  those  of  France 
rendering  as  pecaliarly  liable  to  inyasion  in 
case  of  hostilities  with  that  country,  the  best 
method  of  national  defence  for  England  has 
been  the  theme  of  much  contention.  Forts, 
iron-dad  ships,  larger  armies,  have  been  advo- 
cated. Within  the  last  few  years,  large  sums 
of  money  have  been  spent  on  the  national 
defences.  Our  dockyards  are  being  strongly 
fortified;  iron-dad  ships  have  been  built  for 
the  defence  of  our  coasts ;  and  large  bodies  of 
volunteers  have  been  trained,  who  could  be 
rapidly  massed  at  one  spot,  by  means  of  our 
railways,  in  the  event  of  a  threatened  invasion. 
But  it  must  not  be  forgotten  that  all  history 
shows  that  irregular  troops  can  never  success- 
foJly  oppose  regularly  disciplined  soldiers ;  and 
too  great  a  reduction  of  the  standing  armv 
shouM  on  no  account  be  attempted,  wnile  all 
the  powers  abroad  are  so  fully  armed.    To 
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build  fortifications  without  soldiers  to  hdd 
them,  to  mount  g^uns  without  gunners  to  m^n 
them,  is  useless. 

VatlTe  Amalgam,     A  native  alloy  of 
quicksilver  and  silver.     It  occasionally  forms 

gerfect  crystals,  and  is  found  at  Almaden  in 
pain,  Rosenau  in  Hungary,  Moschellandsbeig 
in  Deux  Pouts,  Chili,  &c. ;  chiefly,  it  is  saic^ 
at  the  intersection  of  veins  of  mercury  and 
silver. 

VatiTlty.    In  Astrology,  a  term  synonvm- 
ous  with  HoRoscopB. 


(Lat.  a  water-enake).  The  sub- 
genus of  the  linnsean  Colubri,  of  which  our 
common  harmless  snake.  Coluber  Natrix,  Linn., 
is  the  tjrpe. 

VatroUte.  Prismatic  Zeolite.  Ahydrated 
silicate  of  alumina  and  soda,  which  occurs  in 
slender  or  adcular  crystals,  and  in  small  mam- 
millaiy  fibrous  masses  of  a  white,  yellowish, 
or  greyish  colour. 

Vatron.  Native  carbonate  of  soda  has 
long  been  known  under  this  name,  and  hence 
the  term  natrium,  applied  to  sodium  by  the 
German  chemists,  which  has  led  to  the  adop- 


NATURAL 

tion  of  tlie  tjmbol  Nft  for  that  metal.  It  is 
found  in  sandy  soils  of  various  countries, 
but  more  especially  in  £^;ypt»  where  it  was 
anciently  employed  in  the  art  of  embUlming. 
[MuiacT.]  It  occurs  also  in  Africa,  near 
rezzan,  under  the  name  of  trana,  at  Mara- 
caibo  in  South  America,  and  in  large  quanti- 
ties in  the  plain  of  Debreczin  in  Hungary, 
and  elsewhere. 

WatnraL  In  Music,  a  character  marked 
thus  l| .  Its  office  ii  to  contradict  the  flats  or 
sharps  placed  at  the  beginning  of  a  staye  or 
elBi>where,  and  by  its  use  the  note  to  which  it 
is  prefixed  returns  to  the  natural  scale  of  the 
white  keys. 

xratural  Rlitonr.  The  history  and  de- 
scription uf  the  natural  products  of  the  earth, 
whether  minerals,  yegetables,  or  animals,  to- 
gether with  a  scientific  deyelopement  of  their 
causes  and  effects.  The  several  branches  of 
this  subject  are  treated  under  their  respective 
heads. 

Vatnral  Orders  of  Vlaats.  In  Botany, 
the  groups  of  genera  which  are  supposed  to  bear 
a  greater  resemblance  to  each  other  than  to  any- 
thmg  else.  They  may  be  said  to  be  coeval  with 
our  knowledge  of  plants;  for  the  old  ideas  of 
grasses,  trees,  herbs,  com,  and  fruit  trees,  in- 
dicate a  perception  of  the  existence  of  some 
such  groups.  When  systematical  botany  first 
assumed  the  appearance  of  a  science,  we  find 
the  Umbelliferous,  Leguminous,  Liliaceous, 
Labiate,  and  Composite  orders,  more  or  less 
distinctly  defined.  It  is,  however,  chiefiy  to  the 
labours  of  botanists  posterior  to  the  days  of 
LinnsBus,  especially  to  J  ussieu  and  his  followers, 
that  we  owe  the  present  improved  limitation  of 
natural  orders.  The  most  complete  account 
of  them  in  English  is  in  Lindley's  Vegetable 
Kingdom,  in  which  303  natural  orders  are  de- 
fined.    [Botany.] 

Vatnral  Vliilosoph  j  or  Vhysiea.  The 
science  which  treats  of  the  properties  of  natural 
bodies,  and  the  action  of  their  masses  on  each 
other.    [PsTsics.] 

Vaturallsatioii.  In  Law,  the  process  b^ 
which  an  alien  is  placed  in  the  same  civd 
condition  as  if  he  had  been  bom  under 
the  dominion  of  the  state.  In  England,  this 
could  formerly  take  place  only  by  Act  of 
Parliament,  but  by  stat  33  &  34  Vict  c.  14  an 
alien  may  obtain  a  certificate  from  one  of 
the  principal  secretaries  of  state,  conferring 
on  him  all  the  rights  and  capscities  of  a 
natural-lK)m  British  subject.  By  the  same  Act 
most  of  the  former  disabilities  of  alienage  have 
been  removed.     [Aubn.] 

Vatnre  Fiintinc-  The  art  of  reproducing 
and  printing  on  paper  botanical  specimens  of 
flowers,  leaves,  or  of  whole  plants,  so  truth- 
f^y  that  the  microscope  may  detect  in  the 
print  peculiarities  too  minute  to  admit  of  imi- 
tation by  any  effort  on  the  part  of  the  engraver. 
The  art  was  flrst  practised  by  M.  Auer,  snp^ 
intendent  of  the  Imperial  printing  <^ffiee  in 
Vienna,  and  was  introduced  into  this  oountiy 
by  the  late  Mr.  Henry  Bradbury. 
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NATURE  PRINTING 

The  subject  to  be  printed  is  first  tkarougUjf 
dried  by  placing  it  between  thick  blotting  paper, 
and  pressing  it  in  a  screw  press,  fr^uently 
changing  the  paper,  and  repeating  the  proceM 
until  all  moisture  is  extracted;  in  some  instances 
the  services  of  the  sun,  or  even  of  artificial  heat» 
are  additionally  called  into  requisition.  When 
it  is  thoroughly  dried  (and  this  fact  may  be  as- 
certained by  its  brittleness),  it  is  ready  for  ma- 
nipulation. The  plant  may  be  said  to  engrave 
its  own  plate  in  this  wise:  a  thick  piece  of  pure 
soft  sheet  lead,  rather  larger  than  the  paper 
on  which  the  subject  is  ultimately  to  be  pnnted, 
must  be  planed  as  bright  and  even  as  a  look- 
ing glass.  It  may  be  here  mentioned,  that 
Mr.  Bradbury  found  this  his  only  difficulty — 
and  his  efforts  were  for  a  time  completely 
paralysed ;  for  although  the  process  was  per- 
fect in  other  respects,  the  plates  were  ribbed^ 
as  it  is  termed,  and,  when  printed,  gave  im- 
pressions of  a  large  number  of  latitudinal  lines 
not  intended  to  be  in  the  subject.  In  this 
exigency  he  applied  to  Mr.  James  Wood,  who, 
by  an  adaptation  of  the  knife  so  as  to  polish 
and  cut  at  the  same  time  so  soft  a  substance 
as  lead,  constmcted  a  machine  by  which  tons 
of  plates  have  been  since  satisfactorily  planed. 
Upon  the  bright  prepared  lead  plate  the  sub- 
ject is  laid  in  the  position  required,  and  is  then 
passed  between  powerful  rollers  of  polished 
steel,  until  the  plant  is  embedded  in  the 
lead,  and  a  fac-simile  matrix  is  the  result. 
G^reat  care  and  patience  now  become  requi- 
site, the  subject  having  to  be  disinterred  with- 
out ii^'ury  to  the  lead  plate;  this  is  done 
piecemeal,  and  the  blow-pipe  is  found  to 
be  of  great  use  in  burning  the  particles 
which  cannot  easily  be  got  out  otherwise ;  and, 
as  some  of  the  more  delicate  portions  of  the 
lead  plates  would  become  fused,  and  conse- 
quentJv  useless,  just  sufficient  flame  only  is 
applied  to  consume  the  dried  fibres.  One  or 
two  impressions  can  now  be  obtained  from  the 
lead  plate  by  the  oopper-plate  press,  but  of 
course  the  softness  of  the  lead  renders  another 
process  necessary  for  securing  large  quantities 
of  impressions.  The  back  and  edges  of  the 
lead  plate  are  therefore  covered  with  a  varnish, 
the  lace  only  being  left  exposed ;  it  is  then 
suspended  in  an  electrotype  depositing  trough^ 
and  a  deposit  of  copper  tnrown  on  it,  and  al- 
lowed to  remain  until  the  copper  has  grown 
to  an  eighth  of  an  inch  in  thickness ;  the  lead 
plate  and  copper  impression  are  then  separated* 
the  copper  relief  plate  in  its  turn  undergoes 
the  varnishing  of  the  back  and  edges,  to  pre- 
vent the  adhenon  of  superfluous  copper,  tha 
face  being  well  black-le«ded  with  tne  purest 
plumbago  (to  prevent  the  two  copper  plates 
from  incorporating) ;  the  relief  plate  then  un- 
dergoes the  same  operation  that  the  le«d  plate 
underwent,  the  result  bong  another  deposit  the 
reverse  of  the  flrst.  These  in  their  turn  have 
to  be  separated,  and  the  climax  is  arrived  at» 
viz.  the  production  of  an  engraved  copper  plata 
ready  for  the  printer,  who  inks  the  plats  in 
iucb  a  manner  as  to  represent  nature  as  vmAf 
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M  may  be,  the  leayes  being  green,  and  the 
■tema  and  roots  brown ;  he  uien  puUs  his  im- 
pression upon  nnusnally  soft  paper  at  an  iron 
copper-plate  press,  the  paper  sinlang  to  the  full 
depth  of  the  plate,  and  an  embossed  printed 
picture  is  the  result.  (Wood^s  7\/poffraphical 
Advertiser.)  The  Feme  of  Great  Britain  and 
Ireland^  with  Text  hy  lAndUy  and  Moore^  is  one 
of  the  most  beautifm  specimens  of  this  kind  of 
printing. 

Vanoa.  In  Botany,  a  seed  in  which  the 
scar  of  the  hilum  occupies  one  third  part  of  the 
external  surface,  as  in  the  horse  chestnut. 

Vanorarjr  (Gr.  vaMcpapia),  Before  the 
time  of  Solon  the  naucraries  were  political 
divisions  of  the  Athenian  people  answering  to 
the  Demi  of  the  constitution  of  Cleisthenes. 
Up  to  this  time  they  had  no  connection  with 
the  nayy,  the  name  probably  being  derived 
from  vaiuvy  to  dwell,  and  KKrjpof,  a  lot,  with 
the  simple  meaning  of  housftholder.  After- 
wards, each  naucraiy  was  made  answerable 
for  providing  a  slup  of  war,  and  this  duty 
was  ultimately  developed  into  the  Trierarchy. 
[LrruBGT.] 

xranlnin  (Lat.  from  Gr.  vaOXor,  paaeagc- 
money).  In  the  usage  of  the  ancient  Greeks 
and  Komans,  a  piece  of  money  put  into  the 
mouths  of  deceased  persons  to  enable  them  to 
pay  Charon  for  ferrying  them  over  the  Styx. 

Vaomaolila  (Ur.  a  eea-fight).  Among 
the  Romans,  a  representation  of  a  naval  en- 
ffagement,  which  took  place  most  usually  in 
tneatres  (called  also  naumachiie)  made  for  the 
purpose.  These  exhibitions  were  originally 
instituted  for  purposes  of  naval  discipline  ;  but, 
in  process  of  time,  only  malefactors  or  cap- 
tives whose  lives  had  been  forfeited  acted  in 
them.  They  appear  to  have  been  conducted  on 
a  scale  of  such  magnificence  as  almost  to 
€xceed  belief.  Within  the  places  set  apart  for 
them  whole  fleets  went  through  their  evolutions. 
In  the  sea-fight  on  the  lake  Fucinus,  given 
by  Claudius,  there  are  said  to  have  been  no 
fewer  than  19,000  combatants.  Julius  Cesar 
appears  to  have  first  given  a  naumachia  on  an 
oxtensive  scale ;  his  example  was  followed  by 
many  of  his  successors  on  the  imperial  throne ; 
and  at  last  they  were  frequently  exhibited  at 
the  expense  of  private  individuals,  as  a  means 
of  increasing  their  popularity.  The  seats  for 
the  convenience  of  spectators  were  arranged  in 
a  manner  somewhat  similar  to  those  in  the 
amphitheatres.    [AicPHTrHSATBE.] 

Vaomanalta.  A  native  selenide  of  silver 
found  at  Tilkerode  in  the  Harz ;  and  named 
i^ter  Naumann,  the  Saxon  nnneralogist. 

Vansea  (Gr.  MMrfo,  quaimislmess,  from 
KiDt,  a  ship).  A  sensation  of  sickness,  similar 
to  that  produced  by  the  motion  of  a  ship  at 
sea.    An  indination  to  vomit. 

WantiUdflB.  The  family  of  Cephalopoda 
with  siphomfeiouB  shells,  of  which  the  nautilus 
if  the  type.  . 

Wavtiliui  (Gr.   wavrlhos,  literally   a  sea- 

\\      Th»    name  of   a  genus    of   Tetr^ 

"^  *  '   Cephalopods,  indnding  thotfe  wbidi 
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have  a  chambered  shell  with  simple  septa, 
perforated  in  the  centre,  concave  towuds 
the  outlet  of  the  shell,  the  last  chamber  being 
the  largest,  and  containing  the  body  of  the 
animal. 

xrawal  Arobiteotnra.  The  science  of 
designing  the  forms  for  vessels,  in  order  that 
they  may  properly  fulfil  the  purposes  for 
which  they  are  severally  intended,  is  distinct 
from  shipbuilding,  which  is  the  application  in 
practice  of  the  theoretical  designs  of  the  naval 
architect. 

When  a  ship  is  to  be  built,  her  form  is  pro- 
jected in  three  different  planes  perpendicular 
to  each  other. 

Ist.  The  sheer  draught,  which  is  the  side 
view,  or  projection  on  the  plane  of  the  keel. 
On  this  are  laid  off  the  length,  the  heights  of 
all  the  parts  from  the  keel,  the  position  and  rake 
of  the  stem  and  stern  post,  the  prindpal  frames 
or  timbers  of  the  sides,  the  ports,  decks,  chan- 
nels, place  of  the  greatest  breadth  or  midship 
frame,  stations  of  me  masts,  &c. 

The  frames  before  the  midship  frame  are 
distinguished  by  letters ;  abaft  it,  by  numbers. 

The  midship  frame  is  not  exactly  in  the 
middle  of  the  length,  but  rather  before  it. 

2nd.  The  body  plan,  or  end  view.  This 
shows  the  contour  of  the  sides  of  the  ship  al 
certain  points  of  her  length ;  and  since  the 
two  sides  are  exactly  alike,  the  left  half  repre- 
sents the  vertical  sections  in  the  after  part  ofthe 
body,  and  the  right  half  those  in  the  fore  part. 
The  base  of  the  projection  is  the  midship,  or 
larp;est  section,  calleaalso  the  dtadflat,  within 
which  the  other  sections  are  delineated.  On  this 
are  exhibited  also  the  beams  of  the  decks. 

3rd.  The  horizontal  or  floor  plane,  called 
also  the  half-breadth  plan.  The  base  of  this 
is  the  section  made  by  the  horizontal  surface  of 
the  water  and  the  outside  surface  of  the  ship, 
and  is  called  the  upper  water  Hne,  or  load  water 
line.  If  the  ship  now  be  supposed  to  be  lightened 
uniformly,  she  will  exhibit  another  water-line, 
and  thus  any  number  of  like  parallel  sections  at 
equal  distances  down  to  the  keel. 

These  three  sections  correspond  to  each  othtt 
upon  the  same  scale ;  and  any  point  in  one  is 
immediately  referable  to  the  other  two  pid- 
jections. 

The  sheer  draught  plan  shows  length  and 
height,  the  body  plan  breadth  and  height,  the 
half-breadth  plan  breadth  and  length.  Thus 
the-  three  dimensions  are  given  each  on  two 
plans  for  every  point  of  the  outer  frame  of  the 
ship. 

The  water-lines,  or  lines  parallel  to  the 
surface  of  the  water,  appear  on  the  sheer 
draught  as  straight  lines  parallel  to  the  keel 
or  the  upper  water-lines  ;  in  the  body  plan,  as 
straight  lines  at  right  angles  to  the  keel ;  and 
on  the  half-breadth  plan  as  curved  lines. 

The  lines  representing  the  timbers,-  or  ex- 
terior of  the  cross  sections  of  the  ship,  appear 
as  curves  in  the'  body  plan,  and  tas  straight 
lines  at  right  angles  to  the  keel  in  th«  other 
two  plans.  ' 
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The  seTeral  parts  are  drawn  from  theie 
plans  in  thei^  full  take  on  the  floor  of  the 
mould  loft,  And  worked  hy .  the  practical  ship- 
bnilder  from  the  monlds  or  moaels  so  taken. 
A  sketch  of  some  of  the  operations  by  which 
the  actual  ship  is  producea  from  the  designs 
of  a  naval  aroiitect  will  be  given  under  Ship- 

BUILDIMO. 

The  forms  of  ships  Tsry  according  to 
the  object  for  "which  the  vessel  is  built,  and 
acoojrdmg  to  the  ideas  of  the  architects ;  for 
although  great  steps  have  been  made  in  this 
science,  it  must  be  confessed  that  in  many 
points  it  is  still  empiricaL  Results  occur 
which  the  designers  aid  not  anticipate,  and 
the  most  successful  vessels  are  not  always 
those  which  by  theoiy  should  «ttain  the  palm. 
Formerly  the  vessels  of  the  royal  navy,  copied 
&om  French  prizes,  were  our  best  moaels, 
but  in  recent  years  the  merchant  service  has 
equalled  if  not  surpassed  the  navy  in  improve- 
ments, great  as  has  been  the  advance  made  by 
the  latter.  The  lan;e  clippers  built  for  the 
Australian  trade  and  the  magnificent  steamers 
for  ocean  navigation  have  opened  a  new  era 
in  ship  construction.  The  principal  improve- 
ments have  been  in  the  direction  of  giving 
increased  length,  sharper  prows,  rounder  bot- 
toms, and  thetefore  lower  centres  of  grkvity. 

Numerous  experiments  have  been  made  to 
ascertain  the  best  forms  for  ships.  The  results 
may  be  shortly  summed  up  as  follows : — 

1.  The  resistance  of  the  water  against  the 
heads  of  ships  varies  as  the  areas  of  midship 
sections  immersed  and  as  the  weights. 

2.  The  centre  of  lateral  resistance  is  at  the 
middle  point  of  the  keel  when  the  ship  floats 
level  and  is  at  rest.  As  speed  increases,  the 
centre  of  lateral  resistance  moves  towards 
the  bow. 

3.  Stability  is  increased  b^  increased  width 
and  by  increased  length  m  an  arithmetic 
ratio.  The  maximum  as  regards  depth  is  at- 
tained wheh  the  depth  immersed  is  one-flfth 
the  beam. 

4.  Sharper  bows  ghre  greater  speed  than 
bluff  bows,  and  a  gently  curved  lii^e  than  a 
straight  line.  The  resistance  is  also  dlihinished 
by  t£d  sides  of  the  bow  being  bevelled  from 
the  water-line  towards  the  keel. 

5.  Speed  is' augm^ted  by  the  sides  taper- 
ing in  froin  the  midship  section  backwards 
towards  the  stem.  This  also'  adds  to  the 
steering  power.  The  bottom  should  also  curve 
up  from  the  midships  section  towards  the 
stem. 

6.  Speed  is  increased  by  additional  length. 

7.  The  immersed  portion  df  the  midship 
section  gives  most  speed  when  semibbculir, 
least  when  triangular.  A  flat  yeetangle  -gives 
most  stability,  a  triangls  the  least  The  flat 
rectangle  draws  isai^  wAter  foif  a  given  buden, 
the  triangle  the  most  ' 

8.  The  pressure  for  lee^iiray  is  aattlM  ues  of 
the  sheer  plan  immei^.  '       '     '  " 

9.  AH  hites  where  r^Btanoe'.  lias  i4  bs  o^ 
come  should  be  gently  dbntdx.* '  '    . .  ' 
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.  10.  The  midship  seetaon  from  whitfh  cuires 
start  for  bow  and  stem  slioald  be  nearer  to  the 
bow  than  stem. 

11.  In  aU  steam  vessels  the  portion  amid- 
ships devoted  to  the  engine  room  should  float 
the  engines,  boilers,  and  fuel,  and  nothing  else. 
The  ship  should  therefore  be  compute  for 
her  intended  duties,  divided  in  the  middle, 
and  the  engine  room  there  inserted. 

Waval  Cadets*  Boys  training  for  service 
as  naval  combatant  officers.  They  enter  be- 
tween twelve  and  fourteen  years  of  a^,  and 
are  required  to  pass  a  simple  exanunation. 
After  two  years'  service  the  naval  cadei  be- 
comes a  midshipman. 

Vaval  Oroim.  Among  the  Romans,  a 
crown,  of  gold  or  silver,  resembling  the  prow  of 
a  ship,  awarded  to  the  man  who  flrst  boarded 
a  hostile  vessel.    [Cbowk.] 

Vaval  Wtmmmrw^m  An  auxiliary  naval  force 
formed  in  1859  under  22  &  23  Vict.  c.  40  for 
men,  and  24  &  25  Vict,  c  129  for  officers. 
It  consists  of  masters  of  merchant  vessels 
(certificated)  as  lieutenants,  chief  mates  as 
sub-lieutemmts,  and  men  of  all  ranks  in  the 
merchant  service.  The  men  enroll  themselves 
for  five  years,  and  are  bound  to  train  for 
twenty-eight  days  in  each  year  in  a  ship  of  war 
or  with  uie  coastguard,  as  directed.  While 
training  they  receive  naval  pay,  and  as  a  re- 
taining fee  6^.  a  year.  In  case  of  national 
emergency  the  reserve  may  be  called  out  for 
service  in  her  mfgestys  ships  in  any  part  of 
the  world  for  a  period  not  exceeding  five  years. 
After  about  the  age  of  fbrty-five  a  man  of  the 
reserve  becomes  entitled  to  a  pension  of  12/. 
for  life,  or  to  a  smaller  sum  for  the  longest 
liver  of  himself  and  wife.  If  he  have  actually 
served  for  three  years,  he  is  entitled  to  2d,  a 
day  additional. 

The  officers  receive  while  training  or  serving, 
lieutenants  10#.  a  day,  and  sub-lieutenants  7s. 
a  day,  with  pensions  for  wounds  and  (if  killed 
in  action)  to  Vidows  at  the  same  rates  as  in 
the  royal  navy. 

The  estabUshment  sanctioned  by  the  Actt 
is  400  officers  ahd  30,000  men.  About  half 
that  Ibxce  has  been  actuaUy  enrolled. 

Wawa*    [Naos.] 

VaTS  of  a  ^Vlieel  (Oer.  nabe\  The 
centre  part  of  a  wheeL  It  is  usually  made 
solid,  and  from  it  the  spokes  radiate. 

Vawiovlar  (Lat.  na^cula,  a  little  boat). 
Boat-shaped.  The  navicular  bone  is  one  of  the 
bones  of  the  tarsus.  The  term  is  also  used  in 
Botany. 

VawiffaOon  (I^t.  navis,  a  shifi).  That 
brandi  of  sdenoe  by  which  the  mariner  is 
taught  to  conduct  his  ship  from  one  part  or 
place  to  another. 

To  understand  the  principles  of  navigation, 
and  their  practical  application,  it  is  necessary 
that  the  mariner  should  be  acquainted  with  the 
form  and  magnitude  of  the  earth,  the  relative 
situations  of&e  lines  conceived  to  be  drawn  on 
its  suffaoe,  and  that  he  should  have  diarts  of 
the  coasts  rad  maps  of  the  harbotirs  which  ha 
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may  lutye  occasion  to  Tisit.  He  mtiBt  alto  un- 
derstand the  use  of  the  instruments  for  ascer- 
taining the  direction  in  which  a  ship  is  steered 
and  the  distance  which  she  sails ;  and  be  able  to 
deduce  from  the  data  supplied  by  such  instru- 
ments the  situation  of  his  ship  at  any  time,  and 
to  find  the  direction  and  distance  ox  any  place 
to  which  it  may  be  required  that  the  ship 
should  be  taken. 

A  curre  passing  through  any  two  places  on 
the  earth,  and  cutting  eyeiy  interrening  meri- 
dian at  the  same  angle,  is  (billed  a  rkumb  line ; 
the  angle  which  such  a  curve  makes  with  each 
meridian  is  called  the  course  between  any  two 
places  through  which  the  curre  passes ;  and 
the  arc  of  that  curve  intercepted  between  any 
two  places  is  called  their  nautical  distance. 
This  distance  is  more  than  chat  measured  on 
the  arc  of  a  great  circle  passing  through  the 
two  places,  unless  both  places  are  on  the  same 
meridian,  or  both  on  the  equator,  when  the 
rhumb  line  and  great  circle  coincide. 

The  difference  of  latitude  between  any  two 
places  is  an  arc  of  a  meridian  intercepted 
between  the  parallels  of  latitude  on  which  the 
places  are  situated ;  and  the  difference  of  lon- 
gitude is  the  arc  of  the  equator,  or  the  angle  at 
the  pole  included  between  the  meridians  of  the 

{>laces.  Hence,  when  the  latitudes  or  the 
ongitudes  of  two  places  are  of  the  same  deno- 
mination with  respect  to  north  or  aouth^  east  or 
xcesty  the  difference  is  found  by  subtracting  the 
less  from  the  greater ;  but  when  of  different 
denominations,  what  is  called  their  difference 
is  found  by  taking  their  sum.      [LATrruDs; 

XiONOITUDB.] 

When  a  ship  has  sailed  on  a  rhumb  line  from 
one  meridian  to  another,  the  arc  of  the  parallel 
at  which  the  ship  has  arriyed,  intercepted 
between  the  two  meridians,  is  called  the  meri- 
dian distance  which  the  ship  has  made;  and 
the  sum  of  all  the  intermediate  meridian  dis- 
tances, computed  on  the  supposition  that  the 
distance  sailed  on  the  rhumb  line  is  divided 
into  indefinitely  small  equal  parts,  is  called  the 
departure. 
In  the  annexed  diagram,  let  P  represent  the 
north  pole ;  D  E  an  arc  of  the 
equator;  P  D,  P  F,  P  G,  and P  E 
meridians,  and  AB  a  rhumb  line 
passing  through  A  and  B ;  A  S, 
K  H,  LI,  and  B  C,  arcs  of  paral- 
lels of  latitude  at  the  points  A, 
H,  I,  and  B  respectively ;  and 
let  A  H,  H  I,  I B,  &C.  be  so  smaU  and  so  nu- 
merous that  neither  they  nor  A  K,  K  H,  H  O, 
1 0,  &c.  may  differ  sensibly  from  straight  Unes. 
Then  if  a  ship  sail  from  A  to  B,  B  C  is  called 
the  meridian  aistance ;  if  from  B  to  A,  A  S  is 
called  the  meridian  distance ;  and  in  either 
case  the  sum  of  K  H,  0  I,  K  B,  is  called  the 
departure ;  and  AK  +  OH  +  IN,  &c.,  which  is 
always  equal  to  A  C  or  B  S,  is  the  difference  of 
latitude. 

Now,  AKH,  OHI,  NIB,  &c.,  may  be 
considered  as  right-angled  plane  triangles ; 
and  if  in  the  annexed  plane  triangle,  right- 
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angled  at  C,  A'B'  be  taken  equal  to  A6  io 
the  preceding  figure.  A'  CS'  to  A  G,    .  gr 

or  to  its  equal  A  K  +  H  O-i-I  N,  ^ 
and  the  angle  B'A'Cto  B  AC,  or 
OHI,  or  NIB,  then  CB' in  this 
figure  would  accurately  represent 
KH  +  OI  +  NB,  &c  in  tie  pre- 
ceding one.    That  is,  in  the  plane  triangle  A'  B' 

C,  right-angled  at  C,  if  A'  represent  the  course 
from  one  place  to  another,  A'B'  the  distance 
of  the  two  places  measured  on  the  rhumb  line 
passing  through  them ;  then  A'  C  will  be  their 
difference  of  htiiude,  and  C  B'  the  departure 
made  in  sailing  firom  the  one  to  the  other. 

On  these  principles  depends  what  is  called 
plane  sailing ;  and  it  is  evident  that  if  anj  twD 
of  the  four  elements,  course,  distance,  difference 
of  latitude,  and  departure,  be  given,  the  others 
may  be  found  by  the  solution  of  a  right-angled 
plane  triangle.    The  formulse  are : 

dep.Bdist.  X  sin  course, 
diff.  lat.  erdist.  x  cos  course, 
dist.  B>  dep.  K  cosec  course,  (A) 

dist.  adiff  lat.  x  sec  course, 

dep. 

diff  lat.* 

When  a  ship  sails  on  a  meridian,  the  diff. 
lat.  is  the  same  as  the  nautical  distance,  and 
the  latitude  only,  not  the  longitude,  is  changed ; 
and  when  a  ship  sails  on  a  parallel  of  latitude, 
the  departure  is  the  same  as  the  nautical  dis- 
tance, and  the  longitude  only,  not  the  latitude, 
is  changed:  but  it  is  evident  that  in  sailing 
in  any  other  direction  both  the  latitude  and 
longitude  are  changed. 

For  finding  the  change  of  latitude  corres- 
ponding to  any  course  and  distance,  the  prin- 
ciples of  plane  sailing,  already  explained,  are 
simicient;  but  to  find  the  change  of  longitude 
corresponding  to  any  given  change  of  place, 
considerations  of  a  different  kind  are  needed. 

Let  a  ship  sail  on  a  ^rallel  of  latitude,  as 
&om  C  to  1),  and  let  P  C  A,  P  D  B,  be  two 
meridians  passing  through  C  and 

D,  and  meeting  the  equator  in  A 
and  B ;  then  A  B,  or  the  angle  A 
P  B,  is  the  difference  of  longitude, 
corresponding  to  the  distance  C  D 
sailed  on  the  parallel  in  the  lati- 
tude A  C  or  D  B.  And  if  F  be 
the  centre  of  the  sphere,  A  F  B,  0  E  D,  por- 
tions of  the  planes  of  the  equator  and  parallel 
respectively,  we  have,  by  similar  sectors, 

^-^=^«cosecPD=secBD«seclat. 
CD    DE    DE 

or  AB-CBsecIat. 

i.e.  difference  of  longitude « distance  x  sec  lat 
Hence,  a^n,  if  in  the  annexed  plane  tri- 
angle M  N  0,  right-angled  at  N,  the  angle  H 
be  made  equal  to  the  number  of  de- 
grees and  minutes  of  the  latitude  of 
the  parallel  on  which  the  ship  is 
sailing,  and  M  N  be  equal  to  C  D, 
M  0  in  this  figure  will  be  equal  to 
the  arc  A  B  in  the  preceding  one,  and  will 


coDMqiMntlf  mpTMcnt  ths  dil&raiiM  of  longi- 
tnd* ;  for 

MO.MKneU-CDwekt. 

Tbereforo,^ 
pioptrti 


NAVIGATION 

length  of  An  elemnituy  portion  of  the  meri- 
dian ftt  Utitndn  t,  tod  m^be  the  prqjectiou  of 
Uaicktoi'i  chart,  then,  ganenllj,  m'—m 


•eel. 

It  fidlovt  tttm  Hum  that  in  Uaraim't  pro- 
jeetioD  the  degnea  of  latitude,  vhilh  a*  '*" 


pu4llel.  the  diataacs  failed  npoo  it,  sad  the   eqnatai' an  eqnal  to  thoie  of  looratude,  incnaae 


coneipaoding  diff.   long,  are  all  found 
right-angled  plane  triangle ;  the  base  repn 


with  the  difUnce  of  tlie  parallel  from  the 
' '     propoitionsUj  to  the  ueanta  of  the  latiti 


t^aa. 


■entjng  the  distance  sailed  on  the  paralLel,  the  The  paita  of 
hjpothenuae  the  diff.  long.,  and  Uie  included  aiiled.  mtridionai pard  ;  anditia  a  property  of 
angle  Uie  latitude  of  the  panlleL  |  the  pnnection  that  the  meiidional  [«rCa  of  anj 
When  a  ship  aaila  on  an  oblique  rhumb,  tvo  giren  latitude  are  equal  tA  the  sum  of  tlie 
methodi  have  been  {iropoaed  for  connecting  lecanU  of  the  minutes  in  that  latitude.  [Uu- 
the  other  elements  with  the  diff.  long.:   —  ■     " ^      ""      —    -'  ■■-      - 


plane  and  parallel  sailing.  Keferring  to  the  ^  iag  to  the  latitndca  of  any  two  places,  is  called 
flrat  flguTB  in  this  article,  it  is  eyident  that  do  meridional  diff.  lat,  at  those  places,  the 
K  H  is  greater  Uian  C  H,  but  less  than  A  Q ;  difatnce  being  takrn  when  the  latitudes  arc 
"  "  's  greater  than  M  N,  hut  less  than   of  the  tomt,  and  the  turn  when  of  different, 


QBr  andthilZH  +  OI+NB 

greatly  from  the  meridian  disCan 

tween  the  panllels  C  B  and  A  S. 

The  departure  comspondiag  tn 

CO  a,  being  therefore  fou"' 

and  this  being   taken 


ill  not  differ   denoininations. 


■   likewise   a    remarkable   propertj  of 
I  Mercat«r'i    pn^eetion,  that  anj  triangle  on 

, r Q  -  ■      h  the  sphere  is  repreaeated  on  the  diart  by 

diatance  a, being  therefore  found  from  de^.=iif   a  aimilar  triangle,  the  angles  of  the  original 
_-_    .    __j  .!.■.  1..; —  ..1.—   ..  _   mendian   triangle  and  ita  representation  being  equal. 


lati 


n  the  latitude  J  (i  *  P),  the  middle   Hi 


31! 


P  arrived  at,  the  diff.  long,  is  found  approD-   the 

mately  from  the  principles  of  parallel  sailing,   triaogli 
from  the  formula. 


diff.  long.ndep.  sec  }  (t  +  f)' 
From  this,  and  from  the  fint  and  last  of  the 


If,  therefore,  A  B  C  be  a 
sphere,  A  C  being  a  porlion  of 
the  meridian,  and  A  B'  C  itj  projection ;  then 
AB'andAC  will  beia  the  aame  direction 
with  A  Band  AC,  and  B'C  will  be  paiaJlel 
"  "      Id  these  tiianglet,   therefore,  t^ 


fonnahe  (A),  we  immediately  deduce  the  fol-  i^mnB  A  i»  an  angle  common 
low:ng  for  middle  latitude  sailing,  rii. :—  jjodj ;  a  c  U  the  dS.  laL,  A  C 


■""^  ttifCUt. 

dep.  — diff.  long,  x  col  mid.  lat. 
In  Mer.-ator'i  lailing,  the  globe  is  concdred 


tended  from  the 


the 
meridional  diff.  lat,  C  B  tiie  depar-  c 
ture,  f?  B"  the  diff.  long.,  A  B  the 
distaoce  run,  and  AB*  the  distance 
(Bj   aa  projected  on  the  chart,  the  same 

scale  beiog  used  for  meaauring  all  the  lines  in 

the  diagram.    Hence,  from  such  parts  of  theM 

triangles  as  may  be  detennined  by  obsem- 

taken  from  tables,  the  others  may 


ir  towards  the   be  -computed  by  the  c 


■  I  trigonomi 


poles,  so  as  to  form  a  cylinder  whose  di  .. 

IS  that  of  ths  equator ;   the  corresponding  ele- 1      The  following  fannula 

mentary  parte  of  the  meridians  and  parallels,  I  quel '-■-' ' — '■- 

a*  prujected  on  ths  cylindric  surface,  bearing 
the  same  proportion  toejch  other  with  the  like 
eorreaponding  paiU  on  the  spherical  sorfsce; 
the  pnge«ted  rhomb  lines  being  straight  lines, 
and  the  poles  tanisbing  in  inflnita  distance. 
Such  a  cylinder,  unrolled  on  a  plane,  is  called 
a  liereaior't  chart.    Now,  considering  the  earth 


obrioos  coaia- 
of  this  oonBtnetimi : — 

mer.  dig  Ut. 


diff.  Ljng.-'i! 


<U£lat. 
diff.l> 


long. 

rfe: 


distanca>>dilClat,xseccc 


as  a  sphere,  the  meridiani  and  the  ^nator  are  |      The  eonne  of  a  ship  at  taa  i«  determined 
equal  great  circles,  and  therefore  any  small  by  ths  eomftut.     [CoMPiM.]    The  neadle  ge- 


portion  of  a  parallel 


a  like  portion 


of  the  parallel  to  the  ra£ua  of  the  ei 


E  northerly 
1 '  rectiun  makai  with  the  tiue  north  and  south 


It  of  Iha  true  north. 
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-The  amoimt  of  this  deriation  differs  greatlj 
in  different  flitoations ;  and  it  is  by  no  means 
a  constant  qnantity  even  at  the  same  phioe. 
There  are,  however,  simple  astronomical  means 
of  finding  it  at  any  place ;  so  that,  hy  applying 
a  correction  for  the  yariation,  either  ike  tme 
eonrse  may  be  gained  from  an  observed  com- 
pass one,  or  the  compass  coarse  from  a  com- 
puted tme  one. 

Besides  the  general  ifariatum  to  which  we 
have  here  adverted,  it  is  found  that  in  ships 
which  have  large  masses  of  iron  on  board,  or 
which  are  themselves  constructed  of  iron,  the 
compass  is  sensibly  attracted,  and  the  effect 
varies  with  the  direction  of  the  ship's  head. 
The  effect  on  the  compass  for  different  positions 
of  the  ship's  head  is  discovered  by  swinging 
the  ship  and  noting  the  difference  of  reading  off 
between  a  compass  placed  on  shore  beyond  the 
influence  of  the  iron,  and  that  of  the  compass 
on  board.    [Dbviation  of  thb  CoKPiiss.^ 

The  velocity  of  the  ship,  or  the  r^te  of  sailing, 
is  determined  experimentally,  at  the  end  of 
every  hour,  bv  heaving  the  log,  [Loo.]  For 
changes  of  velocity  between  the  times  of  heav- 
ing the  log,  the  officer  on  duty  makes  the  best 
estimate  he  can. 

When  the  wind  is  adverse  or  changeable, 
it  is  often  requisite  to  sail  on  different  courses ; 
and  the  crooked  line  which  the  ship  then 
describes  is  called  a  traverse.  The  method  of 
finding  a  single  course  and  distance  equivalent 
to  su(m  a  compound  one  is  called  resdmng  a 
traverse. 

This  may  be  done  by  a  geometrical  projec- 
tion, but  it  is  generally  effected  in  practice  by 
the  aid  of  the  traverse  table.  From  this  table 
the  diff.  lat,  and  d^,  corresponding  to  each 
course  and  distance  is  taken,  and  entered  in  an 
u>propriate  table,  having  columns  headed  N.  S. 
£.  W. ;  namely,  N.  and  S.  for  diff  lat.,  and  E. 
and  W.  for  departure.  The  difference  between 
the  sums  under  N.  and  S.  shows  the  diff  lat.,  as 
does  the  difference  between  the  sums  under  £. 
and  W.  the  departure ;  and  in  either  case  the 
difference  is  of  the  same  denomination  as  the 
larger  sum.  The  course  and  distance  required 
are  then  either  foimd-bv  inspection  in  a  traverse 
table,  or  by  the  formulfe  (A). 

When  a  ship  makes  considerable  way  through 
the  water,  and  the  wind  is  on  the  beam,  abaft 
it,  or  even  a  little  before  it,  she  generally  moves 
forward  in  the  direction  of  t£e  fore  and  afb 
line ;  but  in  rough  weather,  with  the  wind  for- 
ward, she  will  generally  be  driven  more  or  less 
to  leeward,  as  will  be  shown  by  the  direction 
of  the  wake,  or  the  ripple  formed  by  the  waves 
closing  beldnd  her.  The  angle  which  this 
ripple  makes  with  the  direction  of  the  keel  is 
ealled  tibe  leeway ;  ahd  it  must  be  applied  as  a 
correction  to  the  course  shown  by  the  compass, 
and  alwBVS  aUowedyrom  the  wind — ^thatis,  to 
the  left,  if  the  wind  is  on  the  right-hand  side 
of  tiie  ship,  sind  to  the  right,  tf  on  the  left 

[LttBWAT.J 

All  matters  relating  to  the  navigation  of  a 
diip  are  entered  in  a  systematically  ruled  book, 
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called  the  log-book ;  and  that  which  day  after 
day  is  so  recorded  is  called  the  ship's  journal. 
The  principal  columns  in  the  log-book  are  for 
the  hour  of  the  day,  the  course,  rate  of  sailing, 
leeway,  and  winds ;  one  for  general  remarks, 
and  for  entering  the  particulars  and  results  of 
celestial  observations,  for  notes  on  the  weather, 
and  memoranda  as  to  all  important  points  of 
duty  in  the  ship,  the  sails  set,  and  the  manner 
in  which  the  crew  are  employed.  To  this  is 
daily  appended  the  latitude  and  longitude  of 
the  ship  at  noon,  both  as  deduced  &om  celestial 
observations,  and  as  computed  from  the  course 
and  distance  since  the  time  when  the  place  was 
last  ascertained.  The  place  determined  from 
the  course  and  distance  is  called  the  place  by 
dead  reckoning.  The  bearing  and  distance  of 
the  land  first  expected  to  be  seen,  and  the 
course  and  distance  made  on  the  whole,  during 
the  day,  are  also  added. 

If  the  course  and  distance  could  always  be 
accurately  determined,  the  place  of  the  ship 
could  be  computed  with  corresponding  exact- 
ness from  the  principles  of  which  we  have 
above  given  a  concise  account.  But  these  data 
can  only  be  obtained  in  a  roughly  approxima- 
tive form.  The  effect  of  unknown  currents, 
unavoidable  imperfections  in  steering,  and 
numberless  other  sources  of  error,  render 
the  place  of  the  ship,  as  estimated  from  the 
reckoning*  very  doubtful ;  and,  in  fact,  when 
the  mariner  is  obliged  to  rely  for  several  days 
on  these  data  only,  he  often  finds  that  his 
expected  and  his  true  place  are  considerably 
distant  from  each  other. 

In  the  modem  practice  of  na\igation,  there- 
fore, the  course  and  distance  are  only  used  to 
enable  the  seaman  to  assign  approximately  the 
place  of  his  ship  between  the  times  at  which 
it  is  determined,  independently,  by  celestial 
observations. 

This  branch  of  nautical  knowledge,  which  is 
generally  and  properly  included  in  every  sys- 
tem of  navigation,  is  CBM&^.nauticaJ.  astronomy) 
and  the  improvements  which  have  been  intro- 
duced in  its  modem  application  constitute  the 
diief  difference  between  navigation  as  pra<^sed 
in  our  own  and  former  times. 

For  a  minute  explanation  of  the  processes  by 
which  the  place  of  a  ship  on  the  wide  ocean 
may  be  determined,  from  the  observed  situation 
of  celestial  objects  with  respect  to  each  other 
and  to  the  horizon,  we  must  refer  to  works  ex- 
pressly devoted  to  the  subject.  But  we  shall 
give  a  short  account  of  the  most  useful  prac- 
tical methods  of  finding  the^^t^iM^,  the  lonai- 
ttuUf  and  the  variation  of  the  compass^  which 
are  the  three  principal  problems  in  nautical 
astronomy. 

Reduction  of  Altitudes. — Before  the  altitudes 
of  celestial  objects  as  observed  at  sea  can  be 
employed  in  the  solution  of  astronomical  pro- 
blems, they  must  be  corrected  for  the  effects  of 
dip  and  parallax ;  and  for  semidiameter,  when 
the  altitude  of  the  upper  or  lower  border,  in- 
stead of  that  of  the  oential,  has  been  observed, 
as  in  the  case  of  the  sun  or  moon. 
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If  A  •■the  altitude  of  the  upper  or  lower 
border,  •■■the  Bemidiameter,  d  the  dip  of  the 
horisson  (that  ia,  the  angle  through  which  the 
sea  horizon  appears  depressed  in  consequence 
of  the  elevation  of  the  observer),  r  the  refrac- 
tion corresponding  to  the  alt.  A,  and  p  the 
horizontal  parallax  taken  ^m  the  Nautical 
Mmanao  for  the  time  of  observation,  and  A' « 
the  true  altitude :  then 

A'=:A— c?T#+jJC08  (A— <f+*)  — r. 

In  practice,  the  corrections  to  be  applied  to 
A  to  obtain  A'  are  taken  from  tables,  and  the 
process  of  reduction  is  short  and  simple. 

To  find  the  latitude  from  the  observed  meri- 
dian altitttde  of  a  known  celestial  object : 

Let  r  be  the  complement  of  the  true  altitude 
as  deduced  from  the  observed  one,  D  the  object's 
declination,  and  L  the  latitude;  and  call  e 
north  when  the  zenith  is  north,  and  south 
when  it  is  south  of  the  object:  then  L=ier  + 
D ;  a  formula  in  which  D  is  +  when  g  and  D 
are  of  the  same,  and  -when  of  different  deno- 
minations, and  L  is  of  the  same  denomination 
as  the  greater  of  z  and  D. 

To  find  thclatitudefrom  two  observed  altitudes 
of  the  sun,  with  tlie  time  elapsed  between  the 
observation: 

Let  ^  a  the  half  elapsed  time  in  degrees,  j) 
the  sun's  polar  distance  at  the  middle  instant 
between  the  observations,  «=>half  the  sum,  and 
c^shalf  the  difference  of  the  two  corrected 
altitudes ;  then  compute  the  angles  A  ^i  Ci  I^i 
and  £,  in  succession,  from  the  following  for- 
mula:— 

sin  A  «  sin  <  .  sin  p. 

cos  B«sec  A.cos/7. 

sin  C ncosec  A .  cos  • .  sin  d. 

cos  D  »  sin  A .  sin  « .  cos  d .  sec  C. 

£=BtD. 
And  the  expression  for  the  latitude  is, 

sin  lat.  B  cos  D .  cos  £. 

There  are  many  other  methods  by  wliioh  the 
latitude  may  be  found,  but  the  two  which  we 
have  given  are  those  most  generally  used  by 
seamen. 

We  pass  on  to  a  consideration  of  the  prin- 
ciples on  which  the  methods  of  findine  the 
longitude  astronomically  at  sea  are  founded. 

Ihe  longitude  is  found  by  comparing  the 
time  at  the  first  meridian  with  the  time  of  the 
same  denoTfUnation  at  the  place  of  observa- 
tion, allowing  15®  of  longitude  for  every  hour 
in  the  difference  of  the  times. 
In  the  annexed  diagram,  let  PA  represent  the 

meridian  passing  over  the 
first  point  of  Aries^  P  S  that 
passing  over  the  true  and 
PM  that  passing  oiver  the 

flace  of  the  mean  sun,  and 
^  X  that  passing  oiver  any 
other  celestial  olject  X.  Let  also  P  O  be  the 
meridian  of  Greenwich,  P  N  a  meridian  in 
weti  longitude,  and  P  0  a  meridiaii  in  etui 
loDgitade. 
^nien  for  that  *nstant  of  absoliite  time,  A  P  G 
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represents  xhitsiderealt  SPG  the  appirent,  and 
M  P  G  the  mean  time  at  Greenwicn ;  twenty- 
four  houis  of  time  being  represented  by  four 
right  angles.  APN,  SPN,  and  MFN,  are 
the  sidereal,  apparent,  and  mean  time  at  the 
meridian  PN;  and  APO.SPO,  and  MPO, 
the  like  times  at  the  meridian  P  0. 

Now  N  P  G,  the  longitude  of  the  meridian 
PN,-APG-APN=SPG-SPN«:MPG 
-MPN;  and  GPO,  the  longitude  ofPO,- 
APO-APG-SPO-SPG-MPO-MPG. 

Therefore,  the  longitude  of  any  place  repre- 
sented in  time  is  equal  to  the  mfference  of 
the  relative  times  at  the  first  meridian  and  the 
meridian  of  the  place ;  the  times  being  both 
sidereal,  both  apparent,  or  both  mean  time,  and 
both  reckoned  from  the  same  noon — west  when 
the  Greenwich  time  is  greater,  and  east  when 
it  is  less  than  the  time  at  the  place  of  obser- 
vation. 

The  angle  XPG,  reckoned  westerly  &om 
PG,  is  called  the  meridian  distance  of  the 
object  X  from  the  meridian  P  G,  and  X  P  N  its 
meridian  distance  from  the  meridian  P  N. 
A  P  X  is  its  right  ascension,  APS  the  right 
ascension  of  the  sun,  and  S  P  M  the  equation 
of  timty  or  the  difference  between  mean  and 
apparent  time. 

Now,  if  a  be  the  altitude  of  an  object  X,  as 
observed  in  a  given  latitude  /,  say  on  the 
meridian  PK,  and|)BPX  its  polar  distance ; 
then,  if  we  put  s^\  (a-i-l+p),  the  angle 
X  P  N  may  be  determined  firom  this  expression, 
sin  'J  (X  P  N)  "i  V[sin  («  -  a)  .  cos  #  .  sec  /  . 
oosec©].  AndXPN  +  APX-APS±SPM 
ssM  P  N,  the  mean  time  at  the  meridian  P  N 

P X,  APX,  APS, and  SPM,  are  furnished 
by  the  Nautical  Almanac ;  and  it  is  evident, 
therefore,  that  from  an  observed  altitude  of  a 
celestial  object,  with  the  data  supplied  by  the 
Nautical  Almanac,  the  mean  time  at  the  place 
of  observation  may  be  found. 

With  respect  to  the  corresponding  Greenwich 
time,  it  may  be  foimd  by  means  of  a  chrono- 
meter, whose  error  and  rate  are  ascertained 
before  it  is  taken  to  sea.  For  example,  if  on 
Hav  4  the  chronometer  be  4m.  fast  for  Green- 
wich time,  and  on  May  14,  4m.  50s.  fast  for 
Ghreenwich  time ;  then,  if  on  May  30,  at  sea,  to 
altitude  be  observed  to  determine  time  at  the 
place  of  observation,  when  this  chronometer 
shows  6h.  46m.  12s.,  then  the  true  mean  time 
at  Greenwich  is  5h.  40m.  2s. ;  and  if  the  mean 
time  at  the  place  deduced  from  the  observa- 
tion be  3h.  57m.  48s.,  the  longitude  of  the 
place  will  be  5h.  40m.  2s.  —  Sh.  57m.  48s. 
elh.  42m.  14s. -250  33'  30"  west. 

The  Greenwich  time  may  also  be  found  by 
considering  the  moon  in  the  heavens  as  the 
pointer  of  a  Greenwich  dock,  and  her  distances 
from  the  sun  and  certain  stars  as  indicating 
the  Greenwich  times  to  which  they  9orrespon£ 
These  distances  are  computed,  and  pubhshed 
beforehand  in  the  Nautical  Almanac,  for  every 
third  hour  of  Greenwich  time ;  so  that  if  at 
any  moment  we  ascertain  the  moon's  distance 
fiom  some  sudi  oelestiml  olgeet^  tibe  Greenwich 
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tnoB  may  be  found  bj  oomparing  that  distance 
with  those  in  the  Nautical  Almanac. 

Tlie  diatauces  there  given,  howeycr,  are  the 
diatancen  of  the  objects  as  seen  from  the  centre 
of  the  earth ;  and  therefore  before  a  distance 
obserred  on  the  snrface  can  be  made  avaiUble 
for  finding  the  Greenwich  time,  it  must  be 
reduced  to  what  it  would  have  been  if  the 
observation  had  been  made  at  the  centre. 
Many  formulae  haye  been  devised,  and  numerous 
and  extensive  collections  of  tables  have  been 
formed,  to  assist  the  observer  in  making  this 
reduction ;  but  perhaps  the  following  is  as  con- 
venient as  any  that  has  been  proposed. 

Let  e  be  the  true  zenith  distance  of  the  moon ; 
jr.  the  sun's  or  star's ;  a  the  apparent  altitude 
of  the  moon ;  a,  the  sun's  or  star's ;  d  the 
apparent  distance  of  the  centres  of  the  two 
bodies,  and  D  the  true  distance  of  the  centres 
Inquired;  then  D  can  be  readily  found  from 
the  following  expression : 

vers  D = vers  {g  +  g^  +  vers  {d  +  A) 

+  vers  (<i— A)  +  vers  (a  +  flj  +  A) 

+  vers  (a  +  a,— A), 

V  A       sin  r,  sin  jr. 

where  cos  A  » ■ ■- 

2  cos  a,  cos  flj 

The  value  of  A  has  been  calculated  for 
different  altitudes,  and  forms  the  table  called 
ike  table  of  the  auxiliary  angle  A^  to  be  found  in 
Inman's  and  other  KauticalTables.  (See  Jeans' 
Navigation  for  the  construction  of  this  table, 
«nd  for  other  methods  of  clearing  the  lunar 
distance.) 

To  compute  the  hearing  of  the  jun,  the  alti- 
tude, polar  distance,  and  latitude  being  known : 

Let  aaithe  altitude,  /» the  latitude,  p^ihe 
polar  distance,  Sa^  {tt-^l-^p)*  and  B  the 
required  bearing,  or  azimuth — estimated  from 
the  south  when  the  latitude  is  north,  and  from 
the  north  when  the  latitude  is  south ;  towards 
the  east  when  the  altitude  is  increasing,  and 
towards  the  west  when  it  is  decreasing,  Uien 

nn  I  B  -■  <v/  [sec  a  .  sec  /  .  cos  S  .  cos  (S->j7)]. 

If  the  compass  bearing  of  the  object  be 
observed  when  the  altitude  is  taken,  the 
variation  of  the  compass  may  hence  be  found ; 
for  let  B'  =  the  compass  bearing;  then  the 
variation  is  B  -i-  B'  or  B— B',  the  sign  +  being 
uaed  when  one  bearing  is  eastward  and  the 
other  westward,  and  — when  both  are  on  the 
same  side  of  the  meridian ;  and  the  variation  is 
fDest  when  B  is  to  the  left,  and  eastward  when 
it  is  to  the  right  of  B'. 

For  an  account  of  the  history  of  navigation, 
the  reader  is  referred  to  the  Introduction  to 
ILohertBon'BElementB  of  Navigation.  Of  modem 
works  on  thb  subject  in  general  use  among 
British  seamen,  we  may  notice  those  by  Dr. 
Inman,  Mr.  Jeans,  and  Mr.  Biddle,  treating 
both  of  the  theory  and  practice.  The  Epitomea 
of  Lieut.  Eaper,  Mackay,  and  None  are  also 
very  useful  compilations,  and  have  long  had  an 
extensive  circulation. 

Wawiffatton  &aws.  In  Economical  His- 
toiy,  the  enactments  made  for  the  purpose  of 
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securing  a  monopoly  of  the  eanying  trade  to 
home  shippers,  either  by  an  absolute  prohibitioa 
on  goods  imported  in  foreign  bottoms,  or  b^ 
differential  duties  levied  on  such  goods.  Navi- 
gation laws  have  also  been  enacted  in  order  to 
regulate  the  right  of  coast  and  deep-sea  fishing, 
the  coasts  having  generally  been  allotted  to 
fishermen  of  the  country,  and  importation  from 
deep-sea  fisheries  having  been  limited  to  such 
vessels  as  have  been  built  in  the  United 
Kingdom,  and  manned  by  British  crews. 

Regulations  and  statutes  of  this  character 
are  traceable  in  the  earliest  histoiy  of  English 
commerce,  though  in  consequence  of  the  con- 
nection of  a  considerable  part  of  the  French 
seaboard  with  this  country  during  the  era  of 
the  Norman  and  Plantagenet  kings,  the  re- 
strictions put  on  maritime  intercourse  were  not 
very  severe,  and  as  a  consequence  rates  of 
transit  were  low,  and  supplies,  especially  of 
French  produce,  were  abundant.  The  origin  of 
the  moaem  navigation  laws  is  to  be  found  in 
the  foreign  policy  of  this  country,  and  the 
hostility  felt  towards  the  Dutch  in  the  seven- 
teenth century. 

Foreigners  had  been  excluded  from  the 
fisheries  and  coasting  trade  by  6  Eliz.  In  1660« 
the  Republican  parliament  prohibited  all  ships 
built  or  mannea  in  foreign  ports  from  traffic 
with  the  American  plantations,  unless  a  license 
were  first  obtained.  This  measure,  one  rather 
of  police  than  of  exclusion,  was  followed  in  the 
next  year  by  the  famous  Act  of  Navigation. 
The  provisions  of  this  Act  were  partly  intended 
to  secure  a  monopoly  of  European  traffic,  partly 
to  promote  shipping  interests,  and  to  create 
and  sustain  a  large  seafaring  population,  partly 
to  injure  the  opulence,  and  especially  the 
maritime  supremacy  of  the  Dutch,  who  had 
about  this  time  well-nigh  engrossed  the  carry- 
ing trade  of  the  world.  All  produce  of  Asia, 
Africa,  and  America,  was  excluded  from  Eng- 
land, Ireland,  and  the  colonial  dependencies,  ex- 
cept it  were  imported  in  English  ^ips,  manned 
by  an  English  master  and  (for  the  most  part) 
by  an  English  crew.  Nor  could  any  European 
produce  be  imported,  except  in  English  ships, 
or  in  ships  which  were  the  real  property  of  the 
people  in  whose  country  the  exported  commoditj 
was  produced,  or  from  which  alone  it  could  be 
exported.  It  was  this  last  clause  which  was 
intended  to  cripple  the  trade  of  the  Dutch, 
whose  wealth  was  almost  entirely  derived  from 
the  profits  of  the  carrying  trade.  On  the 
Restoration,  the  navigation  law  was  imme- 
diately re-enacted,  and  till  a  recent  period  was 
the  basis  of  the  commercial  relations  enter*  d 
into  between  this  and  foreign  countries.  tJo 
strongly  impressed  were  the  people  of  the  time 
with  the  wisdom  of  the  Navigation  Act,  that 
they  considered  it  a  provision  second  only  in 
its  beneficial  effects  to  the  great  charter,  calling 
it  the  Charta  Maritima,  Two  years  later,  the 
Act  was  extended  so  as  to  apply  to  Germany. 
Certain  goods,  it  is  true,  were  allowed  to  be 
imported  in  ships  of  any  kind  or  origin ;  but 
a  long  list  of  specified  articles,  containing  tiie 
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ehief  kinds  of  bulky  and  raw  produce,  were 
rigorously  limited  to  English  carriers.  In 
effect  the  statute  was  intended  to  prohibit 
commercial  intercourse  with  a  large  portion  of 
the  mercantile  world,  and  as  far  as  this  country 
could  bring  such  a  result  about,  to  exclude  the 
Dutch  and  Germans  from  the  pale  of  trade ; 
and  though  some  of  the  regulations  in  the  Acts 
of  12  &  14  Ch.  II.  were  relaxed,  the  leading 
provisions  were  retained  up  to  the  late  changes 
in  the  law. 

The  policy  of  the  navigation  laws  was  the 
object  of  general  praise.  Even  Adam  Smith, 
though  he  folly  recognised  that  any  limitation 
of  the  means  by  which  the  market  is  supplied 
would  enhance  the  cost  of  foreign  produce,  and 
diminish  the  price  of  exported  goods,  and 
therefore  would  check  the  power  of  buy- 
ing as  cheaply  and  selling  as  dearly  as  pos- 
sible,  does  not  scruple  to  say,  that  '  national 
animosity'  suggested  'regulations  as  wise  as 
could  have  beei>  dictated  by  the  most  deliberate 
wisdom.'  He  does  not  indeed  argue  this,  as 
some  have  argued  it,  on  the  ground  that  the 
existence  of  British  commerce  depended  upon 
the  provisions  of  the  navigation  laws ;  but,  ac- 
cepting the  impression  that  the  Act  provided  a 
nursery  for  seamanship,  and  acknowledging  that 
defence  is  more  important  than  opulence,  he  was 
prepared  to  sacrifice  cheapness  in  one  direction 
in  order  to  secure  safety  in  another.  It  is  very 
doubtful,  however,  whether  any  such  results 
were  effected  by  the  navigation  laws,  or  whether 
any  such  compensation  has  been  afforded. 

It  does  not  seem  that  the  Dutch  trade  was 
weakened  by  the  navigation  laws,  or  the  naval 
superiority  of  the  Republic  diminished.  It 
remained  powerful  at  sea  for  at  least  a  century 
after  this  Act  was  passed ;  and  the  decline  of 
its  commercial  superiority  was  due  to  other 
causes  than  the  restrictive  policy  of  this  and 
other  communities.  It  is  generally,  but  we 
think  erroneously,  assigned  to  the  pressure  of 
taxation  on  the  industrial  resources  of  the  Re- 
public It  is  more  naturallv  interpreted  by 
the  unwise  regulations  whicn  were  taken  by 
the  Dutch  in  order  to  maintain  the  price  of 
tropical  produce,  and  by  the  weakness  of  a 
community  which  owed  its  commercial  greatness 
to  no  permanent  advantages  of  position  on  the 
highways  of  commerce,  but  to  the  precarious 
distinction  implied  in  the  qualities  of  intelli- 
gence, activity,  and  thrifliness.  Holland  occu- 
pied its  commercial  position  chiefly,  we  believe, 
because  other  nations  possessed  of  far  larger 
natural  capacities  were  late  in  discovering  and 
adopting  those  principles  and  practices  on 
which  mercantile  prosperity  depends.  It  was 
eminent  because  it  haa  as  yet  no  rival,  but  its 

Srecedence  was  lost  as  soon  as  ever  it  was 
isputed  by  nations  of  equal  energy  and  wider 
resources. 

Nor  does  it  appear  that  the  naval  superiority 
of  this  country  aepended  in  the  least  degree  on 
the  passing  and  continuance  of  the  Navigation 
Act  EngLfmd  had  be^^  to  be  formidable  at 
fM  before  the  protective  system  implied  in 
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this  Act  was  elaborated.  Drake  and  Hawkini 
and  Frobisher  were  the  true  fathers  of  the 
English  navy,  and  were  bred  up  in  the  haidy 
school  of  free  enterprise.  BJake  owed  his 
maritime  skill  to  other  causes  than  the  fostering 
care  of  the  navigation  law,  and  the  naval  pride 
of  the  Dutch  was  humbled  before  the  law  was 
enacted,  and  revived  during  the  early  years  of 
its  existence.  Van  Tromp  was  defeated  when 
the  highway  of  nations  was  free,  and  the 
Dutch  burnt  the  English  fleet  in  the  Medway 
and  insulted  London  when  those  pjrovisions  in 
which  Adam  Smith  recognised  the  most  de- 
liberate wisdom  were  in  force.  As  Mr.  M*Cul- 
loch  has  very  pertinently  observed,  *  Navi- 
gation and  naval  power  are  the  children  not 
the  parents,  the  effect  not  the  cause  of  com  • 
merce.  If  the  latter  be  increased,  the  increai? 
of  the  former  will  follow  as  a  matter  of  course.' 
Shipping  is  no  exception  to  the  general  rule, 
that  protected  interests  never  thrive. 

The  indirect  effects  of  our  navigation  laws 
were  exceedingly  mischievous,  and  ultimately 
led  to  a  system  of  retaliation  which  would,  if 
it  had  not  been  met  by  timely  concessions, 
have  seriously  endangered  our  commerce.  The 
Americans  in  1817  copied  the  very  words  of 
our  own  Act,  and  prepared  to  carry  out  its 
provisions  in  their  own  countiy,  avowedly  in 
order  to  compensate  the  restrictions  which  our 
laws  had  put  upon  their  trade.  The  northern 
European  powers  threatened  the  same  policy, 
and  would  certainly  have  carried  their  measures 
into  execution,  had  it  not  been  for  the  changes 
introduced  into  our  maritime  code  by  Messrs. 
Wallace  and  Huskisson.  These  changes  con- 
tained important  alterations  in  the  rules  by 
which  trade  with  the  British  colonies  from 
foreign  ports  was  governed.  At  present,  the 
last  step  in  the  direction  of  freedom  having 
been  taken  in  the  year  1850,  the  trade  between 
the  colonies  and  the  rest  of  the  world  is 
completely  unshackled. 

Pending  the  entire  abolition  of  the  navigation 
laws  (with  the  exception  of  such  parts  of  them 
as  refer  to^  the  coasting  trade,  which  still 
remains  subject  to  certam  conditions,  chicly 
with  the  view  to  obviate  smuggling),  a  oon* 
cession  was  adopted  called  the  reeiprocity 
system.  This  had  its  origin  in  the  retaiiatoxy 
measures  of  the  United  States,  who  levied  a 
differential  duty  of  nearly  a  dollar  a  ton  on  all 
produce  imported  in  foreign  ships  beyond  that 
paid  by  American  vessels.  To  meet  this  re- 
gulation, various  inoperative  duties  were  at- 
tempted and  abandoned.  Ultimately,  by  the 
commercial  treaty  of  1815,  it  was  agreed 
between  this  oountiy  and  the  United  States, 
that  equal  chuges  should  be  imposed  on  ships 
of  either  country  in  the  ports  of  the  other,  and 
that  equal  duties  should  be  imposed  upon  all 
articles.  Similar  regulations  were  laia  upon 
commercial  intercourse  with  the  South  Ame- 
rican states.  In  1825,  in  order  to  meet  similar 
retaliatory  measures  on  the  part  of  European 
communities,  the  redprocity  system  was  ez- 
tsnded  to  this  whole  world,  the  administntioB 
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of  the  Act  being  left,  aa  far  as  iU  detaila  go,  to 
thfi  Privy  CcMinciL  This  doctrine  of  redproeity 
ia  also  retained  in  the  Act  of  1850,  with  this 
difference,  that  no  rule  exists  that  a  foreign 
country  must  accept  the  provisions  of  the  Act 
previous  to  its  bem^  entitled  to  participate  in 
its  advantages.  If.it  appears  to  the  council 
that  any  prohibition,  restriction,  or  discri- 
mijiating  duty  should  be  enfor<^,  it  may 
be  ordered,  sul^cct,  of  course,  to  criticism  in 
parliament. 

Lastly,  the  distinction  between  British  and 
forei^  built  ships  is  done  away.  To  constitute 
ft  British  ship,  it  is  not  now  required  that  it 
should  have  been  manufactured  in  any  dock  of 
the  United  Kingdom.  It  is  to  all  intents  and 
purposes  British,  if  it  be  the  property  of  British 
owners.  Hence  the  English  merchant  may 
employ  the  building  ^ard  of  any  country,  and 
is  Uierefore  enabled  if  he  see  fit  to  buy  ships, 
as  he  may  buy  any  other  product,  in  the 
cheapest  market.  It  was  said  at  the  time 
when  this  liberty  was  given,  that  foreign 
builders,  owing  to  the  greater  cheapness  of 
labour,  would  be  able  to  undersell  the  home 
manufacturer,  and  some  went  so  far  as  to 
predict  the  loss  of  the  art  of  shipbuilding  in 
England.  But,  as  is  often  the  case,  the 
objectors  did  not  define  cheapness  by  its  true 
test,  efficiency;  and  the  prophecy  has  been 
falsified  by  events.     [Shippiko.] 

Vavire  (Fr.).  An  order  of  knighthood  in- 
stituted by  St.  Louis,  kingof  France,  in  1269, 
to  encourage  the  lordis  of  France  to  undertake 
the  expedition  to  the  Holy  Land.  It  derived 
its  name  either  from  the  circumstance  that  the 
collars  of  the  knights  belonging  to  it  had  a  ship 
pendent  irom.  them,  or  because  the  knights  were 
allowed  to  bear  in  their  arms  a  ship  argent  in 
chief. 

Wawy  (Lat.  navis,  a  ship).  In  its  most  ex- 
tended signification  this  term  is  applied  both  to 
the  mercantile  and  military  marine  of  a  nation ; 
but  it  is  more  commonly  restricted  to  vessels  of 
war  only,,  all  others  being  said  to  belong  to  the 
merchant  service.  In  treating  of  the  navy,  it 
is  usual  to  consider  it  under  two  distinct  heads, 
the  materiel  and  personnel :  the  former  com- 
prising all  that  relates  to  the  construction,  ar- 
mament, and  equipment  of  ^ps ;  the  latter  in- 
cluding all  who  receive  rank,  pa^,  or  emolument 
in  the  service  of  the  navy,  and  including  what- 
ever concerns  the  appointment,  station,  and  du- 
ties of  officers,  sailors,  and  marines.  Under  the 
different  heads  the  reader  will  find  a  notice  of 
the  chief  subjects  included  in  the  materiel  of 
the  navy. 

The  naval  history  of  Great  Britain  is  usually 
divided  into  three  eras ;  the  first  comprising  all 
the  period  that  preceded  the  reign  of  Henry 
Vni. ;  the  second  ending  with  the  restoration  of 
Charles  II. ;  and  the  third  from  the  Restoration 
down  to  the  present  time.  Omitting  the  English 
naval  history  between  the  Conquest  and  the 
reign  of  Henry  VTIT.  as  too  unimportant  to  be 
dwelt  upon  in  a  sketch  like  the  pirefient,  we  may 
•Mtor  befomiMMsing  to  the  secopd  .period,  that 
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the  tot  monarch  who  maintained  a  naval  force 
in  time  of  peace  was  Henry  Vll.,  who  also 
built  the  first  line-of-battle  ship  of  the  British 
navy,  in  the  third  year  of  his  reign.  She  was 
called  'The  Grreat  Harry,'  had  three  masts, 
carried  80  guns  (mostly,  however,  of  trifling 
catibre),  measured  138  feet  in  length,  and  36 
feet  in  breadth  firom  outside  to  outside,  and 
cost  upwards  of  14,000/.  This  ship  consti- 
tuted ike  most  noble  monument  of  the  regard 
of  Henry  VII.  for  the  navy ;  but  his  designs 
were  matured  by  his  son  Henry  VIU.,  in 
whose  reign  England  may  be  said  to  have 
first  possessed  a  regular  and  permanent  navy. 
Before  his  reign  our  sovereigns  had  but  few 
ships;  and  when  they  wished  to  transport 
an  army  to  France,  or  to  undertake  any 
considerable  naval  enterprise,  it  was  usually 
effected  bv  requisitions  of  ships  and  seamen 
from  the  different  seaport  towns  of  the  king- 
dom, or  by  hiring  them  from  the  merchants  of 
Hamburg,  Liibeck,  Genoa,  &c. ;  to  be  dismissed 
as  soon  as  the  occasion  for  their  service  was  over. 
But  Henry,  whose  naval  force,  as  in  the  pre- 
ceding reigns,  was  chiefiy  dependent  on  foreifiin 
auxiliaries,  caused  several  '  shippes  royafi ' 
to  be  constructed  for  the  service  of  the  state ; 
among  which  were  the  'Kegent,'  the  'Marie 
Rose,  and  the  celebrated  'Henri  Grftce  de 
Dieu,'  of  72  guns,  700  men,  and  about  1,000 
tons  burthen.  At  the  end  of  his  reign  in  Jan. 
lo47i  the  verified  list  of  the  navy  amounted  to 
seventy-one  ships  and  vessels  of  all  sorts,  mea- 
suring 11,268  tons.  During  the  succeeding 
reign  of  Edward  VI.  and  Mary,  the  naval  force 
of  England  diminished  considerably,  and  at  the 
demise  of  the  latter  in  1558  amounted  only  to 
twenty-six  vessels,  measuring  7,110  tons  bur- 
then. During  the  long  and  prosperous  reign 
of  Elizabeth  which  ensued,  the  navy  was  greaUy 
encouraged.  The  naval  force  collected  to  oppose 
th«^  Armada,  which  consisted  of  150  ships  with 
nearly  30,000  men,  amounted  to  176  sail  equip- 
ped with  about  15,000  men ;  of  these,  thirty- 
four  ships  with  6,225  men,  a  larger  royal 
armament  than  had  ever  before  assembled 
together,  belonged  to  the  crown,  the  remainder 
being  made  up  from  London,  Bristol,  Yarmouth, 
the  Cinque  Ports,  &c  During  the  Last  twe|ity» 
five  years  of  Elizabeth's  reign  the  navy  almost 
doubled  its  number ;  and  at  her  death,  in  1603, 
it  amounted  to  forty-two  ships,  measuring  17,055 
tons,  and  carrying  8,346  seamen.  The  reign 
of  James  I.  was  remarkable  for  the  first  able 
and  scientific  naval  architect,  Phineas  Pett,  to 
whom  the  art  of  shipbuilding  was  indebted  for 
many  improvements,  particularly  in  the  dimi- 
nution of  top-hamper.  '  In  my  own  time,'  says 
Raleigh, '  the  shape  of  our  English  dhips  hath 
been  greatly  bettered ;  in  extremity  we  carry 
our  ordnance  better  than  we  were  wont;  we 
have  added  crosse-pillars  in  our  royall  shippes 
to  strengthen  them;  we  have  given  longer 
floares  to  our  shippes  than  in  olden  times,  uid 
be.tter  bearing  under  water.'  The  striking  of 
topmasts  was  also  invented  in  this  reign ;  and 
besides  the  improved  shape  of  the  vesselik 
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Kaleigb  mentions  yariooB  minor  improYements, 
adding,  '  to  the  eoujrses  we  have  deyifled  stud- 
dingsails,  spritaaiU,  and  topsails ;  the  weighing 
of  the  capstan  is  also  new,  and  the  chain-pump 
and  bonnet;  we  haye  fallen  into  consideration 
of  the  length  of  cables,  and  by  it  we  resist  the 
malice  of  the  greatest  winds  that  can  blow.* 
At  the  death  of  James  I.  in  1625,  the  royal 
nayy  consisted  of  thirty-three  ships,  measuring 
19,400  tons.  The  nayy  was  first  diyided  into 
rates  and  classes  under  Charles  I.,  who  built 
aereral  new  ships  in  the  beginning  of  his  reign, 
and  among  others  the  '  Soyercign  of  the  Seas,' 
a  larger  ship  than  had  eyer  been  built  in  £ng> 
land,  carrying  100  guns,  and  measuring  1,637 
tons.  But  in  1648  Prince  Bupert  carried  off 
twenty-fiyo  ships,  none  of  whicn  eyer  returned 
to  England ;  and  so  reduced  was  the  nayy  at 
the  commencement  of  Cromwell's  goyemment, 
that  he  coul(^  muster  on  1}*  fourteen  men-of-war, 
some  of  them  carrying  only  forty  gims.  But 
his  yigorous  administration  speedily  raised  the 
nayy  to  a  magnitude  and  power  formerly  un- 
known ;  and  under  the  command  of  Blake,  it 
became  not  merely  equal  but  superior  to  that 
of  the  Dutch,  then  the  greatest  maritime  power 
of  Europe.  It  was  during  the  Protectorate 
that  the  ratings  into  which  Charles  I.  had  first 
diyided  the  nayy  were  clearly  defined,  and  a 
regular  system  established,  which  has,  with 
little  alteration,  remained  in  force  down  to  the 
present  time.  At  the  death  of  Cromwell  in  1 658, 
the  nayy  amounted  to  157  ships,  measuring 
21,910  tons,  and  carrying  50,000  men. 

At  the  restoration  of  Charles  II.  in  1660 
(from  which  is  dated  the  third  period  of  Bri- 
tish nayal  histoiyV  the  whole  fleet  amounted  to 
only  sixty-fiye  ships ;  but  under  the  able  ad- 
ministration of  the  duke  of  York,  the  royal 
fleet  soon  became  a  fine  armament;  and 
though  the  retirement  of  the  latter  (in  conse- 
quence of  his  inability  to  take  the  Test  Act), 
and  the  subsequent  extrayagance  of  the  king, 
caused  the  nayy  to  decay,  yet  such  prompt  and 
effectiye  measures,  were  afterwards  taken  by 
the  duke,  on  his  recall  to  office,  for  its  restora- 
tion, that  at  the  demise  of  Charles  U.  the  nayy 
amounted  to  179  yeesels,  measuring  103,558 
tons.  Durine  the  foregoing  reign,  a  remark- 
able change  had  taken  place  in  scientific  and 
mechanical  operations,  and  the  art  of  ship- 
building, so  long  practised  on  yague  and  im- 
perfect principles,  began  to  be  more  highly  and 
extensiyely  deyeloped;  for  not  only  were  the 
proportions  and  qualities  of  yesscls  improyed, 
but  the  mind  of  the  designer  was  directed  to 
theoretical  inyestigation ;  and  thus  the  be- 
ginning of  the  third  period  of  nayal  history 
marks  the  first  application  of  science  to 
nayal  architecture.  It  must,  howeyer,  be  re- 
membered, that  the  science  thus  applied  was 
essentially  deductiye.  On  his  accession  to  the 
throiM^  James  IL  continued  to  eyinee  the  same 
warm  interest  which,  as  lord  high  admiral,  he 
had  alwjkvf  manifested  for  the  welfare  of  the 
nayy*  He  suspended  the  nayy  board,  and  ap- 
pcnnted  a  new  commission,    with  which  ne 
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joined  Sir  Anthony  Deane,  the  best  nayai 
architect  of  the  time :  four  hundred  thousand 
pounds  were  annually  set  apart  for  nayal  pur- 
poses ;  and  so  diligent  were  the  commissipnera 
in  the  discharge  oi  their  duty,  that  on  the  abdi*- 
cation  of  James,  in  1688,  the  nayy  amounted 
to  173  sail,  measuring  101,892  tons,  and- cann- 
ing 6,930  guns  and  42,003  men. '  Under  the 
administration  of  William  and  Mary,  who 
made  little  alteration  in  the  system  adopted 
by  their  predecessor,  99  new  ships  were  added 
to  the  fieet ;  and  the  celebrated  engagement  off 
Cape  la  Hogue,  in  1692^  gaye  the  British  nayy 
its  ascenden<7'  oyer  that  of  France.  Queen  Anne 
at  her  accession  found  the  nayy  to  consist  of 
272  yessels,  measuring  159,020  tons ;  but  in  the 
third  year  of  her  reign  a  most  destructiye  storm 
yisited  this  country  and  the  adjacent  coasts,  by 
I  which  the  nayy  sustained  great  damage  and 
loss.  No  fewer  than  ten  men-of-war  were 
I  totally  lost,  and  many  more  were  driyen  on 
.  shore  and  damaged.  All  measures  adding  to 
I  the  strength  ana  efficiency  of  the  nayy  were 
exceedingly  popular  during  this  reign,  and 
eyery  plan  compatible  with  financial  economy 
was  adopted  for  its  benefit ;  so  that  though  the 
number  of  ships  was  less  at  the  end  of  Anne*8 
reign,  1714,  than  at  its  commencement,  the 
tonnage  had  increased  8,199  tons.  During  the 
first  four  years  of  George  I.  large  sums  were 
yoted  for  the  extraordinary  repairs  which  were 
required  after  the  long  war.  A  general  suryey 
was  made  of  the  dockyards  and  sea-stores ;  new 
dimensions  for  seyeral  classes  of  ships  were 
established ;  and  at  the  death  of  this  monarch, 
in  1727,  the  nayy  consisted  of  233  ships,  mea- 
suring 170,862  tons.  The  nayy  remained 
stationary  for  the  first  twelye  years  of  the 
reign  of  George  II. ;  but  on  hostilities  break- 
ing out  with  Spain,  in  1739,  it  was  consi- 
derably augmented,  and  a  scale  of  increased 
dimensions  was  established  in  1742.  In  the 
wars  of  1744  and  1755,  our  nayal  enterprises 
were  crowned  with  signal  success;  and  at 
the  demise  of  George  II.,  in  1760,  the  nayy 
consisted  of  412  ships,  measuring  321,104 
tons,  the  yote  for  the  nayal  seirice  of  that  year 
being  5,611,508^,51,645  seamen,  and  18,355 
marines.  The  unprecedented  progress  of  the 
nayy  during  the  long  reign  of  George  III.  is 
familiar  to  all.  It  may  be  sufficient,  there- 
fore, to  obserye,  that  though  the  combined 
fleets  of  France  and  Spain  appeared  to  haye 
an  ascendency  during  the  American  war,  the 
yictoriea  of  Bodney  restored  British  supe- 
riority. The  nature  of  the  struggle  with  reyo- 
lutionary  France,  the  bitterness  with  whidi 
it  was  carried  on,  and  the  fleets  required  not 
merely  for  the  protection  of  our  own  shores, 
but  for  that  of  our  mercantile  shipping  and  of 
our  numerous  xsolonies  in  all  I>azt8  of  the 
world,  led  to  an  immense  increase  of  our  nayal 
force ;  and  while  our  nayy  was  thus  progres- 
siyely  augmented,  the  decisiye  ^ctozy  of  the 
1st  of  June,  1794,  followed  by  those  of  S^ 
Vincent,  Camperdown,  the  ink^  Oopenhasen, 
and  Trafalgar,  almost  deitrpjed'  erery  fleet 
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_     ■  DD*   nscted  with  the  ihip'i  eDginca.    1 
dinated  mtuilcra  of  the  ocesn.  '  snt  mtdt  to  fall  doini  oa  oingM,  and  tha  nmata 

From  the  commeDcement  of  hoiUlitJeB  in  are  bued  on  three  diverging  nippDrta.  Thece 
1793  to  the  peace  in  IBlfi,  the  British  cap-  anangemflDta  give  the  gima  foil  power  and 
tared  fima  their  enemies  ISS  ships  of  the  line  ninge;  and,  viewed  as  a  batter?,  there  can  be 
and  686  smaller  war  Tassels,  white  the;  lost  no  question  as  to  the  ndvaDtage  of  the  system. 
foiherwiae  than  b;  natmal  causes)  S  slups  of  The  AmericBus  constructed,  dnriDg  (ha  wkt  of 
the  line  and  ISl  smaller  teatels  of  war.  '  secession,  numerous  Tcssels  on  this  plan  ;  but 

Sinosthepeacegraatrednctionhasbeenmade  tbey  have  not  prared  good  sea-boats.  The 
in  the  number  of  rOTal  ahips,  but  the  size  of  the  '  Royal  Sovereign,'  on  the  contrarj ,  which  w«s 
iudividnal  vessels  bss  been  Tsitl;  augmented, '  adapted  in  tbis  conntr;  to  Captain  Colea'  de- 
Uteiggregatatonnagebeingnowfarin  exceasof  sign,  has  held  her  own  sgainat  the  beat  of  tha 
Uiat  ^  1815.  The  nav;  during  this  period  has  other  iron-clada  in  heavy  sea-wajs.  The 
undergone  three  distinct  lecongtruetJoQS :  drat.  Admiralty  still  debate  whether  to  try  to 
by  the  sabatitation  of  larger  ships ;  secondly,  make  broadside -armoured  vessels,  which  are 
1^  the  adopdon  of  steam;  and  tJiirdly,  by  re-  known  to  be  seaworthy,  capable  of  carrying 
jdadng  wwiden  ships  in  a  great  degree  by  Hie  heaviest  ordnance,  or  to  build  seaworthy 
armour-plated  VMselj,  almost  invidnerable  to  i  turret-veasels  which  can  without  doubt  carry 
■hot,  maov  of  which  have  the  peeoliarity  of  gnna  of  the  largest  calibre, 
reviving  the  ancient  mode  of  warfare  by  Iwing  |  It  is  a  noteworthy  circnmstance.  Chat  of  the 
naed  aa  ronu,  the  massive  iron  prows  and  new  iron  vessels,  many  of  the  finest  have  been 
powerful  screw  propallen  conatitncing,  however,  bnilt  in  private  yards  on  the  Thames,  Tyne, 
a  seasible  difference  from  the  beaked  galleys  of  Mersey,  and  Clyde. 

the  sadenta.  ^mnltaneously  the  guns  of  the  The  following  table  will  show  the  force  of 
ships  have  been  decreased  in  number,  but  enor- 1  the  British  navy  at  tour  distinct  periods  me- 
nonaly  increased  in  power  and  range.  On  the  ,  morable  in  naval  hi: ' 
whole,  the  power  of  a  ship  of  war  hns  bo 
augmented  within  the  last  half-ceatBry,  that  it 
is  probable  that  a  heavy-anned  iron-clod  steam 
■loop  of  the  present  day  cottid  destroy  a  fleet 
of  flnt-rates  of  the  class  linown  to  Nelson, 
without  receiving  appredable  damage  in  re- , 
torn.  To  show  how  deceptive  an  estimate  of 
the  navy's  force  would  be  formed  from  a  mere  ' 
niuneiiad  relnm,  the  following  statement  ofj 
the  prt^ressive  increase  of  the  tonnage  of 
ahips  of  the  most  powerfal  cUss  is  alone 
ceasaiy:  In  1877  the  largest  vessel  did 
reach  1,600  tons;  l,S00tons  bad  been  atlai 
in  1T20;  2,000  tons  by  1716;  by  the  end  of 
the  American  war  there  was  a  uiip  of  2,200 
tons.  In  1800,  2,600  tons  was  reached.  Before 
the  French  war  closed,  there  was  a  ship  of 
2,ftlfl  tons.  For  Che  SaasiaD  war  we  had  a 
veosel  of  4,000  tons ;  and  now  the  largest 
inn-iide — only  a  frigate,  and  carrying  but  26 


.  question  with  regard  t 


gwutic  guni — counts  6,621 
TThere  is  yet  a  moot  qoeel 
armonr-plated  ships  themselves,  which  may 
psrbap*  m  its  ultimate  result*  lead  to  further 
alteration..  The  great  increase  in  Che  weight 
«f  Bitillery  (the  largest  guns  being  now  of  the 
weight  of  12  tons,  eicluaive  of  carnage)  has 
lad  to  the  question  whether  it  is  practicable 
tor  a  veasel  to  cori?  them  aa  a  broadaide  arma- 
ment without  unduly  struining  the  keel  and 
6oors.  Naval  architects  conaider  that  ships, 
■a  now  bailt,  cannot ;  and,  if  they  could,  the 
management  of  such  ponderoua  guns  would 
be  a  matter  of  great  difflcul^.  On  the  other 
hand,  a  ship  can  readily  carry  these  or  even 
heavier  cannon  amidatupsi  fts  swivels.  But  rs 
the  protection  of  armour  is  now  aecessary,  these 
■wiveli  require  shot-proof  coreiing,  for  which 
purpose  Captain  Cowper  Coles,  S.N.,  has  in- 
Tented  revolving  iron  turret*,  centred  on  the 
kasl,  and  made  lo  rsvolve  hy  machinery  con- 
613  ' 
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The  presentconstitutjonof  thenaiy  so  often 
eicites  politicnl  and  prafeflflioual  diacqssion, 
that  a  greater  delnil  is  desirable.  The  follow- 
ing table  shows  the  strength  of  the  aeTvral 
cliKses  of  vrsicia  ramposing  the  ileam  naTj  in 
I86S.  For  porposes  of  offensive  war,  these 
may  be  taken  to  represent  our  total  effective 
force ;  for  the  wooden  sailing  vessels  of  the 
old  tvpe  (of  which  many  still  ezistl  although 
usefnl  aadjpAts,hnlks,aiidtraimngBhips,woud 
be  of  littls  avail  ir  '^  *  '^^ 
that  they  could  evei 
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The  uiliu^  tu-Tti  0'  li't'e  i'^  axeept  far 
harbooT  kttir^  compiiies  1  hoapilAl  iliip, 
4  receiTiDg  ahipa,  2  coal  dipfita,  Ifi  Iiminiiig 
■hlpa  (moniitiDg  290  gaoi),  10  gaari  ships 
(earryiiig  306  guns),  3  store  ships,  2  aloops, 
'i  brigs:  all  the  forsgcnng  being  in  commis- 
sion. In  addition  to  theae  there  sra  10  lin«- 
of-hatUe  ships.  21  frigates,  6  coirettM,  13 
aloops,  and  19  brigs,  cutt«n,  and  smaller  Tea- 
sela:  all  in  cidinarv.  Tbere  are,  at  the  same 
time,  115  old  VMsels,  unfit  for  VM,  on  dvtf  aa 
coal-hnlks,  powder  magazines,  hospitals,  tanka. 
ehnrchea,  tec 

Jn  the  serriiM  of  the  ooBSCnuird  an  18  fast- 
sailing  crniaen  and  38  nteb-Teasels,  ranging 
in  tonnage  fttim  24  to  4S4  tons. 

The  parliamentU7  Tot«  for  the  aarrice  of  the 
navT  in  IBM  was  10,392,224J. 

ClauaandBatet. — It  is  of  great  importance, 
in  order  to  insDrn  union  in  the  nwremeDta  of  a 
Heet  aod  to  facilitate  the  fitting  ont  and  repair 
of  ships,  that  thoae  of  the  nme  rata  or  elaas 
shoold  not  difier  matcriallT  in  die  or  I 
from  each  other.    Until  the  BeftontMU  ts 


appear  to  have  he«n  'rated'  &wn  the  compls 
ment  assigned  to  eacJi,  Tithont  anj  reference 
to  the  oidnanee  the;  carried ;  but  on  the  re- 
oommendattoD  of  a  oonunittee  appointed  in 
174fi  thia  method  iras  aaperseded  bj  clasaiflca- 
tion  accocding  to  gutu.  In  17S3  onr  ships, 
which,  in  eocseqaence  of  the  prerious  wan, 
had  outgrown  their  establishmecta  of  ocdoBDce, 
werented  anewatsomanygianaandupwaida; 
but  the  latitude  of  tbe  term  and  upu^rdu 
giving  rise  to  great  irregnlarities,  an  inveatiga' 
tion  took  pla^  in  ISIB,  when  b;  an  order  in 
eonndl  the  rale  which  existed  praTionalj  tu 
1TB3  wai  renTsd,  and  ahipa  were  ordered  to 
be  rated  tbencefortli  fram  the  nnmber  of  gone 
and  carronadea  actnally  carried,  and  not  ac- 
cording to  tha  arroneons  denomiaatitms  which 
had  latterlj  grown  into  nsa.  Altantjons  havi? 
been  made  from  time  to  time,  at  tJie 
■Tenge  tin  of  the  abip*  hat  inereaaed.  The 
ronl  naTf,  as  at  preaent  oonstitntad,  00m- 
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These  classes  of  the  royal  fleet  are  thus 
■obdiTided: — 1.  Rated  ships.  First  rates: 
•hips  canying  110  guns  and  upwards,  or  hay- 
ing complements  of  at  least  1,000  men.  Seecnd 
rates :  one  of  the  royal  yachts,  and  all  ships 
carrying  from  81  to  109  guns,  or  having  com- 
plements of  from  800  to  999  men.  Third 
rates :  other  royal  yachts ;  all  ships  bearing  the 
flag  or  pendant  of  an  admiral  superintendent 
or  a  captain  superintendent  of  a  dockyard; 
ships  carrying  60  to  80  guns,  or  having  com- 
plements of  m>m  601  to  799  men.  Fourth 
rates :  frigate-built  ships  carrying  from  410  to 
600  men.  Fifth  rates',  ships  the  complements 
of  which  are  not  more  than  400  and  not  less 
than  300  men.  Qixth  rates :  other  ships  bear- 
ing captains.  The  second  class  (sloops)  in- 
cludes all  vessels  placed  in  the  charge  of  com- 
manders, and  carrying  their  principal  arma- 
ments on  one  deck  in  broadside  ports.  The 
third  class  (gun  vessels)  comprises  all  vessels 
under  commanders,  and  carrying  their  principal 
armament  on  one  deck  amidships.  The  fourth 
dass,  principally  devoted  to  gunboats,  is  suffi- 
ciently described  above. 

Government  of  the  Navy. — The  general  di- 
rection and  control  of  all  affairs  connected 
with  the  navy  is  intrusted,  under  her  miy'esty, 
to  the  lord  high  admiral,  or  to  the  commission- 
ers for  discharging  the  functions  of  that  officer. 
The  duties  of  the  lord  high  admiral  were  for- 
merly judicial  as  well  as  administrative ;  he 
having  not  merely  to  govern  the  naw,  but  to 
preside  over  a  court  for  adjudging  all  nautical 
cases,  and  for  taking  cognisance  of  all  offences 
oonimitted  on  the  high  seas.  But  the  judicial 
are  now  separated  from  the  other  duties  of 
this  high  functionary,  being  devolved  upon  the 
judge  of  the  Admiralty  Court.    [Admiiultt, 

CoTTBT  OF.] 

From  the  reign  of  Queen  Anne  down  to  the 
present  time,  with  the  exception  of  the  short 
period  during  which  William  IV.,  when  duke 
«f  Clarence,  held  the  office,  the  duties  of  the 
lord  high  admiral  have  been  dischaiged  by 
commissioners.  These  have  oonsistad  generally 
of  a  first  lord  and  of  four  jxmior  lords. 'Ci- 
vilians may  be  appointed  to  these  offices;  but 
St  least  two  of  the  lords  are  professional  men. 
But  though  assisted  by  the  advice  of  junior  lords, 
practically  all  the  power  and  authority  of  the 
board  is  vested  in  the  first  loud.  The  powers 
exercised  by  the  Board  of  Admiralty  are  veiy 
extensive  and  important.  They  have  the  abso- 
lute control  of  the  materiel  and  personnel  of 
the  navy,  both  as  regards  discipline  and 
finance;  subject,  of  course*,  to  the  votes  of 
parliament  and  tiie  annual  Mutiny  Act.  The 
navy  is  represented  in  parliament  by  the  first 
lord,  who  is  a  cabinet  minister,  by  one  civil 
lord  and  one  of  its  secretaries,  who  are  mem- 
bers of  the  government,  and  by  any  of  the  naval 
lords  who  may  happen  to  be  in  the  House. 

Under  the  superintendence' of  the  lordi^ 
commissioners,  the  civil  departments  of  the 
Admiralty  avs  directed  by  a  controller  of  the 
DSfy*  an  sMoinitft&tigesend/'s   storekeeper* 
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general,  a  controller  of  victualling,  a  director- 
genenil  of  the  medical  department^  a  director 
of  transj^rts,  a  director  of  engineenng  and 
architectural  works,  an  hydrographer,  and  a 
controller-general  of  the  coastguard. 

Passing  to  the  active  service,  there  are  three 
gradations  of  admirals,  viz.  admirals,  vice* 
admirals,  and  rear-admirals ;  distinguished  by 
the  mast  at  which  they  severally  carry  the 
St.  George's  fiag,  viz.  at  the  main-ror  an  admi* 
ral,  fore  for  a  vice-admiral,  andndzsen  for  a 
rear-admiral.  All  admirals,  whktever  be  their 
rank,  take  the  common  title  of  flaa  officerw, 
AjcUnirals  rank  with  generals  in  the  army, 
vice-admirals  with  lieutenant-generals,  and 
rear-admirals  with  mi^'or-genenus. 

'The  command  of  every  rated  ship  is  intrusted 
to  a  captain,  who'has  under  him  a  commander  (if 
t^e  ship  be  of  the  first,  second,  or  third  rate), 
a  certain  ntmiber  of  lieutenalits,  according  to 
the  size  of  the  ship,  with  a  master,  paymaster, 
marine  officers,  surgeons,  sub-lieutenants,  en- 
gineers, midshipmen,  gunners,  &c.  A  captain  of 
tnree  years'  standing  ranks  with  a  colonel  in  the 
army,  and  a  captain  of  less  than  three  yearsT 
standing,  or  a  commander,  with  a  lieut«aant^ 
colonel ;  a  lieutenant  of  eight  years'  standing 
ranks  with  a  major,  and  other  lieutenanta  with 
captains ;  sub-lieutenants  with  lieutenants  in 
the  army,  and  midshipmen  with  ensigns.  The 
captain  is  responsible  for  the  discipline  and 
efficiency  of  the  crew,  and  the  good  order  of 
the  ship.  But  although  he  is  furnished  with 
minute  instructions  for  his  guidance  in  eveiy 
particular,  much  must  always  necessarily  de- 
pend on  his  conduct  and  character.  He  hai 
power  to  order  punishment  to  be  inflicted; 
bat  his  sentence  must  be  carried  out  in  the 
presence  of  all  the  officers  and  the  shipl 
company.  An  account,  stating  all  the  circum- 
stances, must  also  be  entered  in  the  ship's  log^ 
an  abstract  of  which  is  forwarded  each  quarter 
to  the  Admiralty.  This  regulation  has  tended 
to  itoress  hasty  and  inconsiderate  punishment ; 
and-  has  done  much  io  improve  the  conduct  of 
the  officers,  as  well  as  to  promote  the  proper 
discipline  of  the  navy. 

.  ComposiHoA  of  the-Navy. — 'Th)B  &avy  is  com- 
posed of  two  bodies  of  men '—seamen  and 
marines  <[Ma.bikb8]  ;  and  the  officers  tmder 
whose,  command  it  is  placed  are  divided  into 
three  classes,  viz.  commissioned,' warrant,  and 
petty  officers.  Commissioned  :  officers  com- 
prise; flag  officers,  commod(»res  ('«Hio  are  act- 
ing flag  officers),  captains,  commanders,  lieu- 
tenants, staff  commanders,  masters,  inspectors 
of  machineiy,  chief  engineers,  sub-lieutenants, 
second  masters,  chaplains,  naval-  instructors, 
medical  officers,  paymasters,  secretaries  to  fiag 
officers,  assistant  paymasters,  and  all  officers 
of  marines.  Warrant  officers*  a j«  tliose  who 
hold  their  appointment  by  wsrtant  from  the 
locds  commissioners  of  the  Admiralty,  to  this 
dasr  belong!  gunners,*  boatswains,  ciibneiitert, 
and  engineers.  Petty  officers  are  divioed  into 
three  eksses :  chief,  ftist  dass,  icAd  secsmd  cbss. 
It  is  unnecessaiy  ta  spedfy  the  numsrous  corii- 
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ponents  of  these  classes,  who  comprise  all  the 
skilled  artificers  of  the  crew. 

Any  person  may  etiter  the  nayy  as  a  oommon 
seaman,  on  application  to  the  commanding 
officer  of  any  of  her  mi^esty's  ships  in  commis- 
sion, prorided  he  be  approved  by  the  examin- 
ing surgeon,  and  have  not  previously  been 
*  discharged  from  the  service  with  disgrace.' 
Persons  who  have  never  been  at  sea  are  rated 
as  ordinary  seamen  of  the  second  class,  and 
seafaring  men  are  rated  as  ordinary  or  able 
seamen,  according  to  their  experience,     [bc- 

PBBSSMBirr.] 

Young  gentlemen  enter  the  service  as  naval 
cadets  between  twelve  and  fourteen.  The 
cadet  must  remain  in  the  training  ship  a  twelve- 
month ;  he  is  then  discharged  into  a  sea-going 
ship  as  a  cadet,  unless  he  obtain  a  first-class 
certificate  on  passing  out,  in  which  case  he  will 
be  discharged  as  a  midshipman.  If  discharged 
as  a  cadet,,  he  has  to  serve  another  twelve- 
month in  order  to  qualify  for  a  midshipman. 
After  serving  as  midshipman  three  years  and 
a  half,  he  is  examined  (provided  he  is  nineteen 
years  of  age)  in  seamanship,  and  he  then 
obtains  the  rank  of  acting  sub-lieutenant,  which 
rank  is  confirmed  on  his  passing  the  examina- 
tions at  the  Naval  College  at  Portsmouth. 

No  person  is  eligible  for  promotion  to  the 
rank  of  lieutenant  till  he  has  passed  the  above 
three  examinations  ;  but  if  a  midshipman  has 
passed  in  seamanship  he  may,  by  death  or  in- 
validing vacancy,  be  granted  a  commission  as 
actina  ueutenant,  which  is  generally  confirmed 
on  his  passing  the  final  examination  at  Ports- 
mouth. 

Captains  and  admirals  are  promoted  by 
seniority,  on  what  is  termed  2Lflaq  promotion 
taking  place ;  but  a  captain  must  nave  served 
as  under,  in  command  of  a  rated  ship,  before 
he  can  obtain  his  flag ;  viz. 

In  war      ....    4  years. 
In  war  and  peace  combined    6     „ 
In  peace   .        .        .        .     6     „ 

All  other  classes  of  officers  are  promoted 
at  the  discretion  of  the  Board  of  Aomiralty, 
the  patronage  resting  with  the  first  lord. 
There  is,  however,  an  educational  standard 
to  which  every  officer  must  attain,  prior  to 
promotion  or  advancement.  For  other  par- 
ticulars relating  to  the  navy,  see  Naval 
AncmTKciURB,  Ship,  and  the  other  naval 
articles,  which  will  be  found  under  their  re- 
spective heads  in  this  work. 

Foreign  Navies. — Space  forbids  any  length- 
ened description  of  foreign  navies,  and  it  must 
suffice  to  state  that  the  marine  of  nearly  every 
power  has  advanced  greatly  in  efficiency  dur- 
ing the  past  few  years.  There  seems  to  be  a 
contest  between  the  powers  which  shall  form 
the  best  fleet  of  iron-sided  vessels.  Nations 
little  known  in  modem  naval  warfare  are 
already  acquiring  these  terrible  floating  for- 
tresses. Italy,  Turkey,  I^ypt,  Sweden,  Den- 
mark, Spain,  and  Portugal  have  already  sere* 
xal;  wml«  Fhmbe,  Russia,  and  the  United 
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States  have  fleets  which  the  British  govern- 
ment might  not  always  find  it  easy  to  match. 
It  is  fair  to  add,  that  a  large  proportion  of 
these  foreigm  armour-plated  vessels,  as  of  those 
built  for  the  British  navy,  have  been  con- 
structed in  the  workshops  of  the  Thames, 
Clyde,  Mersey,  and  Tyne. 

Wamarene.  A  native  of  Nazareth.  This 
name  is  commonly  applied  in  the  East  to 
Christians,  as  beinff  the  followers  of  Jesus 
of  Nazareth.  It  aiBo  denotes  a  sect  which 
sprang  up  in  Palestine  in  the  second  century, 
and  endeavoured  to  engraft  the  rites  .and 
observances  of  the  Jews  on  the  religion  of 
Jesus  Christ:  in  this  respect  thev  bore  a  con- 
siderable resemblance  to  the  Ebionites,  whose 
contemporaries  they  were,  but  with  whom  they 
must  not  be  confounded.  No  traces  of  them 
existed  in  the  fifth  century. 

Waxarite  (Heb.  nazar,  to  separate).  In 
the  Levitical  law,  one  separated  to  the  Lord 
by  a  vow.  (Num.  vi.)  The  chief  observances 
of  the  Nazarites  were,  to  refrain  from  drink- 
ing wine,  to  suffer  the  hair  to  grow,  and  to 
avoid  coming  in  contact  with  a  corpse. 

We  Sxeat  Beyno  (Lat.).  In  Law,  a  writ 
to  detain  a  person  from  going  out  of  the  king- 
dom without  the  king's  bcense,  directed  to  the 
sheriff,  or  to  the  party  himself.  The  use  of 
the  writ  is  to  prevent  a  party  from  withdrawing 
his  person  and  propeitv  from  the  jurisdiction 
of  the  courts  in  Englana ;  but  this  purpose  was 
served  at  common  law  before  the  late  Insolvent 
Act  by  arrest,  and  bail  obtained.  This  writ 
lies,  therefore,  where  there  is  a  suit  in  equity 
for  a  demand  for  which  the  plaintiff  could  not 
arrest  at  law ;  and  is  always  granted  upon  a 
bill  just  filed  in  equity. 

Weap  or  Jreep  Tides.  The  lowest  tides, 
being  those  which  are  produced  when  the 
attractions  of  the  sun  and  moon  on  the  waters 
of  the  ocean  are  exerted  i^  directions  perpen- 
dicular to  each  other.  When  the  two  forces  act 
in  the  same  or  in  exactly  opposite  directions, 
the  spring  or  highest  tides  are  produced.  The 
neap  tides  take  (ilace  about  four  or  five  days 
before  the  new  and  full  moons.     [Tides.] 

Weat  (A-Sax.  nyten,  from  nitanane  witan, 
not  to  know ;  corresponding  to  the  Greek  iKoyow, 
as  a  name  for  an  irrational  animal :  Wedg- 
wood). A  term  applied  to  cattle :  neafs  foot 
oil  is  the  fat  obtained  by  boiling  calves*  feet. 

WebuloB  (Lat.  clouds  or  mtsfa).  In  Astro- 
nomy, the  name  given,  on  account  of  their 
general  cloudy  appearance,  to  a  very  numerous 
class  of  celestial  objects,  for  the  most  part 
teUseopiCt  and  only  visible  in  telescopes  of  con- 
siderable power. 

It  is  to  Sir  William  Herschel  that  astronomy 
is  indebted  for  the  first  examination  and 
analvsis  of  these  remarkable  oljects.  A  few 
of  tnem  have  indeed  been  known  since  the 
discovery  of  the  telescope,  and  one  or  two  of 
them  are  visible  to  the  naked  eve;  but  his 
powerful  telescopes  first  disclosed  tiie  fact  of 
their  existence  in  immense  numbers,  and  In  all 
qnartera  of  the  heavens,  not  indeed  distii* 
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bnted  anifoimlj,  but  generally  speaking  with  a 
marked  preference  to  a  broad  zone,  crossing 
the  Milky  Way  nearly  at  right  angles,  its 
general  direction  being  not  yery  remote  from 
that  of  the  hour  circle  of  Ob.  and  12h.  In  the 
'  southern  hemisphere  the  distribution  appears 
to  be  more  uniform. 

Kebulffi  are  divided  by  Sir  W.  Herschel  into 
the  following  classes :  1.  Clusters  of  stars,  in 
which  the  stars  are  clearly  distinguishable ;  2. 
Resolyable  nebuUe,  or  such  as  excite  a  sus- 
picion that  they  consist  of  stars,  and  which  any 
increase  of  the  optical  power  of  the  telescope 
might  be  expected  to  resolve  into  distinct 
stars ;  3.  Nebule,  properly  so  called,  in  which 
there  is  no  appearance  whatever  of  stars ;  4. 
Planetary  nebula;  5.  Stellar  -nebulae;  and 
6.  Nebulous  stars. 

Clusters  of  Start, — These  are  either  globular 
or  of  an  irre^ar  figure,  forming  bright  isolated 
Batches,  which  attract  attention,  as  if  they  were 
Drought  together  by  some  general  cause.  The 
Pleiades  is  a  cluster  of  Uiis  sort :  the  naked 
eye  can  distinctly  perceive  six  or  seven  stars 
in  it,  and  may  catch  occasional  glimpses  of  a 
great  many  more ;  but  the  telescope  shows  fifty 
or  sixty  crowded  together  in  a  very  moderate 
space,  and  insulated  from  the  rest  of  the 
heavens.  A  luminous  spot,  called  Prasej^,  or 
the  Beehive,  in  the  constellation  Cancer,  is 
resolved  entirely  into  stars  by  an  ordinary 
telescope.  In  the  sword-handle  of  Perseus  is 
another  such  spot,  crowded  with  stars,  but  not 
so  easily  resolved.  There  are  a  great  number 
of  less  distinct  nebulous  specks  of  the  same 
kind,  which  in  ordinary  telescopes  have  much 
the  appearance  of  comets  without  tails,  and 
have  frequently  been  mistaken  for  such :  when, 
however,  they  are  examined  with  instruments 
of  great  power,  any  such  idea  is  completely 
destroyed.  They  are  then,  for  the  most  part» 
perceived  to  consist  entirely  of  stars,  crowded 
together  so  as  to  occupy  almost  a  definite 
outline,  and  to  run  up  to  a  blaze  of  light  in  the 
centre,  where  their  condensation  is  usually  the 
greatest  Many  of  them  are  of  an  exactly 
round  figure.  Others,  again,  are  of  an  irregular 
form,  and  less  definite  m  their  outline,  so  thut 
it  is  not  easy  to  say  where  they  terminate.  |n 
some  of  them  the  stars  are  nearly  all  of  a  size, 
in  others  extremely  different ;  and  it  is  no  un- 
common thing  to  find  a  very  red  star  occupying 
a  conspicuous  situation  in  tlie  group. 

Resolvable  nebula  are  considered  as  objects 
of  the  same  nature  as  the  preceding ;  but  as 
being  either  too  remote,  or  consisting  of  stars 
too  faint,  to  affect  us  by  their  individual  light 
They  are  almost  imiversally  round  or  oval; 
their  irregularities  of  form  being  extinguished 
by  the  distance,  and  only  the  general  figure 
of  the  condensed  parts  being  discernible.  In 
telescopes  of  insufficient  optical  power,  all 
the  great  globular  clusters  exhibit  themselves 
under  this  appearance. 

NAuUs,  properly  so  called.  Although  multi- 
tudes of  nebuis  which  in  Herschel's  eighteen- 
inch  reflector  exhibited  not  the  slightest  ap- 
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pearance  of  resolvability,  when  examined  with 
Lord  Roese*s  six-foot  reflector  are  clearly  re- 
solvable, and  seem  to  consist  merely  of  cluster- 
ing stars,  still  many  exist  which,  under  the 
greatest  powers  which  have  been  yet  applied, 
show  no  signs  of  being  composed  oi  separate 
stars.  The  great  nebula  in  the  sword-handle 
of  Orion,  discovered  by  Uuygens  in  1656,  and 
repeatedly  figured  and  described  by  astronomers 
since  tliat  time,  is  a  notable  instance.  Another 
in  the  constellation  of  Andromeda  may  be  men- 
tioned, which  is  visible  to  the  naked  eye,  and 
often  mistaken  for  a  comet.  Its  appearance  is 
described  by  Simon  Marius  as  that  of  a  candle 
shining  through  horn.  Its  form  is  a  pretty 
long  oval,  increasing  by  insensible  gradations 
of  brightness,  at  first  very  gradually,  but  at  last 
more  rapidly,  up  to  a  central  point  which, 
though  very  much  brighter  than  the  rest  is  yet 
evidently  not  stellar,  but  only  nebulous  matter 
in  a  high  state  of  condensation.  Mr.  Huggins 
in  1864  applied  the  spectroscope  to  the  solution 
of  the  problem.  He  found  that  the  nebula, 
which  he  first  examined  (H.  4374)^  gave  a  very 
faint  continuous  spectrum  upon  which  three 
bright  lines  were  visible.  On  comparing  these 
with  the  spectra  of  several  of  the  terrestrial 
elements  he  found  that  the  least  refrangible 
line  was  coincident  with  the  most  refrangible 
member  of  a  brilliant  double  line  in  the  nitro- 
gen spectrum  ;  the  second,  which  lay  near  a 
line  belonging  to  barium,  could  not  be  identi- 
fied ;  but  the  third  and  most  refrangible  was 
coincident  with  the  hydrogen  line,  4860*6  1 
(the  F  of  the  solar  spectrum).  Mr.  Huggins  was 
unable  to  account  for  the  factof  only  one  line  of 
the  nitrogen  and  one  of  the  hydrogen  spectrum 
appearing;  but  he  was  led  to  suppose  either 
tliut  they  indicated  a  matter  more  elementary 
than  nitrogen,  or  that  a  certain  '  power  of  ex- 
tinction residing  in  cosmical  spAce'  caused  the 
nl«i»enco  of  the  other  lines.  The  researches  of 
Frankland  and  Lockyer,  however,  in  1869, 
showed  that  the  absence  of  the  other  lines  of 
the  two  elements  might  be  accounted  for  by  the 
lowne«s  of  pressure  under  which  the  gases 
exibtod  in  the  nebula,  since  both  hydrogen  and 
nitrogen  gave,  when  at  a  very  low  tension, 
spectra  consisting  of  one  line  only.  The  conti- 
nuation of  this  research  showed  that  all  spectra 
were  subject  to  variations  of  a  similar  kind. 

Planetary  nebula  have  exactly  the  appear- 
ance of  planets — round  or  slightly  oval  discs, 
in  some  instances  quite  sharply  terminated,  in 
others  a  little  h&zv  at  the  borders,  and  of  a 
light  exactly  equable,  or  only  a  little  mottled, 
which,  in  some  of  them,  approaches  in  vivid- 
ness to  that  of  actual  planets.  Whatever  the 
nature  of  these  objects  may  be,  they  must  be  of 
enormous  magnitude.  One  in  Aquarius  presents 
the  diameter  of  20'' ;  another,  in  Andromeda, 
has  a  visible  disc  of  12",  perfectly  defined  and 
round.  Granting  them  to  be  equally  distant 
from  us  with  the  stars,  their  real  dimensions 
must  be  such  as  would  fill,  on  the  lowest  com- 
putation, the  whole  orbit  of  Uranus.  Their 
intrinsic  splendour  must  also  be  immeasurably 
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inferior  to  tliat  of  the  sun's:  for  a  circular 
portion  of  the  sun's  disc,  subtending  an  angle 
of  20^  would  giye  a  light  equal  to  100  fuU 
ffuxnu,  whereas  not  one  of  the  nebula  in 
question  is  discernible  with  the  naked  eye. 
Lord  Bosse  has  recently  observed  a  marked 
spiral  arrangement  in  seyeral  nebulse. 

Stdlar  nebuUB  are  those  in  which  the  con* 
densation  of  the  nebulous  matter  towards  the 
centre  is  great  and  sudden ;  so  sudden,  indeed, 
as  to  present  the  appearance  of  a  dull  and 
blotted  star,  or  a  star  with  a  slight  burr  round 
it.  The  nebulous  stars  present  the  beantiful 
and  striking  phenomenon  of  a  sharp  and  bril- 
liant star,  surrounded  by  a  perfectly  circular 
disc  or  atmosphere  of  faint  light:  in  some 
cases  dying  away  on  all  sides  by  insensible 
gradations,  in  ouiers  almost  suddenly  termi- 
nated. A  Tery  fine  example  of  such  a  star  is 
65  AndromediB,  R.A.  Ih.  43m.,  N.P.D.  60°  7'. 

*  The  nebuUe,'  says  Sir  J.  Herschel, '  furnish, 
in  erezy  point  of  view,  an  inexhaustible  field 
of  speculation  and  conjecture.  That  by  far  the 
lazBest  of  them  consist  of  stars,  there  can  be 
little  doubt ;  and  ih  the  interminable  range  of 
system  upon  system,  and  firmament  upon  fir- 
mament, which  we  thus  catch  a  glimpse  of, 
the  imagination  is  bewildered  and  lost.  On 
the  other  hand,  if  it  be  true,  as,  to  say  the 
least,  it  seems  extremely  probable,  that  a 
phosphorescent  or  self-luminous  matter  also 
exists,  disseminated  through  extensiye  regions 
of  space,  in  the  manner  of  a  cloud  or  fog,  now 
assuming  capricious  shapes,  like  actual  douds 
drifted  by  the  wind,  and  now  concentrating 
itself  like  a  cometic  atmosphere  around  par- 
ticular stars,  what,  we  naturally  ask,  is  the 
nature  and  distinction  of  this  nebulous  mat- 
ter? Is  it  absorbed  by  the  stars  in  whose 
neighbourhood  it  is  found,  to  furnish,  by  its 
condensation,  their  supply  of  light  and  heat  ? 
or  is  it  progressiyely  concentrating  itself,  by 
the  eflfect  of  its  own  grayity,  into  masses, 
and  so  laying  the  foundations  of  new  sidereal 
systems,  or  insulated  stars  ?  It  is  easier  to 
propound  such  questions  than  to  offer  any 
prooable  reply  to  them.'  ('  Treatise  on  Astro- 
nomy,' CJabinet  Cydopadia,  See  also  Herschel's 
Outlines  of  Astronomy.) 

The  recent  researches  of  Mr.  Huggins  have 
prored  that  many  of  the  unresolvable  nebul» 
consist,  chiefly  at  least,  of  glowing  gaseous 
matter;  nitrogen  and  hydrogen  being  ap- 
parentljT  their  principal  constituents.  This 
Jiighly  important  discoTery  entirely  alters  the 
ideas  preyiously  entertained  respecting  the 
nature  of  such  nebulae.  The  opinions  which 
have  been  entertained  of  the  enormous  dis- 
tances of  the  nebul»,  founded  upon  the  sup- 
posed remoteness  at  which  stars  would  cease  to 
be  separately  visible  in  our  telescopes,  must  now 
be  abandoned,  in  reference  at  least  to  those  of 
the  nebulsD  which  have  thus  been  proved  to  be 
gaseous.  The  evidence  of  the  spectroscope  sup* 
Dorts  in  many  particulars  the  celebrated  nebu- 
uur  theoiy  given  to  the  world  by  La  Place  in 
1799  in  his  Exposition  du  Systhns  du  Monde. 
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According  to  this  the  present  solar  system  is 
the  result  of  the  contioued  condensation  of  a 
vast  nebuLi  which  from  time  to  time  as  it  be- 
came more  dense  threw  off  portions  of  itself 
which  were  farther  condensed  into  the  planets, 
the  residue  constituting  the  sun.  The  coolness 
of  the  nebulas  would  account  for  their  dimness. 
Weoes»ltjr«  Bootrlne  of.  That  sdieme 
which  represents  all  human  actions  and  feelings 
as  links  m  a  chain  of  causation,  determined  by 
laws  in  eveiy  respect  analogous  to  those  by 
which  the  physical  universe  is  governed.  This 
doctrine  has  been  attacked  ana  defended  with 
great  zeal,  in  almost  every  period  of  specula- 
tive enquiry  since  the  Reformation.  The  in- 
ductive method  of  research,  applied  by  Bacon 
and  his  contemporaries  to  the  phenomena  of 
nature,  led  very  soon  to  the  adoption  of  a 
similar  method  m  reference  to  the  phenomena 
of  mind.  The  discovery,  or  rather  the  dis- 
tinct reassertion,  of  the  law  of  association,  by 
Hobbes,  and  the  ready  solution  which  it  appeared 
to  furnish  of  states  of  consciousness,  which, 
without  it,  would  have  seemed  capricious  and 
unaccountable,  encouraged  many  philosophers 
to  attempt  its  application  to  every  province  of 
the  human  mind.  It  is  only  in  connection 
with  this  fact  that  the  prevalence  of  neces- 
sarian views  in  modem  times  can  be  adequate- 
ly explained.  The  distinction  between  man 
and  nature,  between  the  actions  of  a  self- 
conscious  agent  and  the  workings  of  blind 
unintelligent  powers,  was  considered  by  the 
great  philosopners  of  antiquity  as  the  ground- 
work of  their  systems  of  morality,  and  as 
involved  in  the  very  conception  of  moral 
science.  It  was  natural  that  this  distinction 
should  be  felt  to  be  a  barrier  to  the  progress 
of  an  exclusively  empirical  psychology.  To  the 
historians  of  man's  nature  the  necessity  of  his 
actions  appeared  in  the  light  of  an  hypothesis 
which  lay  at  the  very  foundation  of  their  en- 
quiries, precisely  as  the  natural  philosopher  is 
compelled  to  assume  the  regular  recurrence  of 
the  same  outward  phenomena  imder  the  same 
circumstances.  The  psychologist  considers 
the  states  of  which  he  is  conscious  merely  as 
they  are  related  to  each  other  in  time ;  and, 
thus  considered,  it  seems  to  him  a  mere  iden- 
tical proposition  to  assert  that  all  that  can  be 
known  of  them  is  the  order  of  their  succession. 
If  their  succession  were  arbitrary  or  uncertain, 
nothing  could  be  known  of  it,  and  the  science 
which  he  professes  could  no  longer  have  an 
existence.  It  is  in  this  consideration,  rather 
than  in  the  dialectic  subtleties  by  which  the 
doctrine  has  been  sometimes  defended,  that  the 
real  strength  of  the  necessarian  Hes.  So  long 
as  he  can  maintain  the  merely  phenomenal 
character  of  human  knowledge,  he  can  reduce 
his  opponents  to  the  dilemma  of  either  denying 
the  possibility  of  mental  science  altogether,  or 
of  admitting  the  existence  of  those  uniform 
Jaws  which  are  its  onl^  object  In  its  relation  / 
to  morality,  the  doetrme  of  necessity  has  been  J^^ 
considered  to  involve  danfferons  consequences. 
Attempts  have  been  maae  by  modecn  necct- 
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larianB  to  rescue  it  from  this  imputation.  Sir 
Jamea  Mackintosh,  in  particular,  has  devoted 
■ome  portion  of  his  Dissertation  (Eneyclopadia 
Britannioa)  to  the  explanation  of  the  principial 
ethical  terms,  on  the  necessarian  hypothesis. 
{General  BemarkSi  sec  vii.  p.  393.)-  Notwith- 
standing the  ingeniiity  of  this  effort,  the  student 
will  probably  &id,  on  carefiil  examination,  that 
the  great  question  at  issue  is  left  much  in  the 
same  state  as  before. 

JTeolt  of  a  Capital.  In  Architecture,  the 
space  above  the  shaft  of  a  column,  between  the 
annulet  of  the  capital  above,  and  the  astragal 
at  the  top  of  the  shaft  below.  In  Medieval 
Architecture,  the  mouldings  at  the  bottom  of 
the  capital  of  a  column  are  frequently  called 
the  neck  mouldings. 

Vieorolonr  (Gr.  Kc«po*,  dead,  and  XjSyot). 
A  collection  of  biographical  notices  of  deceased 
persons,  pubhshed  snortly  after  their  death, 
IS  commonly  called  a  necrology.  The  list  of 
deceased  benefactors  to  a  monasteiy,  cathedral, 
&C.,  was  also  termed  its  necrology. 

Ifeoromaiioy  (Gr.  vcwpo/iorrck).  Divina- 
tion by  consulting  the  spirits  of  the  dead. 
The  Necyomanteia  of  the  Odyssey  exhibits  the 
saperstition  in  a  very  peculiar  form.  Odysseus 
(Ulysses)  performs  a  sacrifice  with  peculiar 
solemnities,  and  pours  the  sacrificial  blood 
into  a  ditdi;  the  spectres  of  the  dead  rush 
wildly  from  the  infernal  regions  to  taste  the 
blood ;  when,  discovering  the  shade  of  Teiresias, 
of  which  he  was  in  search,  he  compels  it  to 
answer  his  questions.  The  rest  of  the  book, 
in  which  Odysseus  appears  actually  to  descend 
to  the  shades,  and  to  see  the  punishments  of 
celebrated  criminals,  is  suspected  by  some  com- 
mentators to  have  been  an  mterpolation  of  later 
times.  Similar  customs  in  practising  the  art  of 
necaromancv  seem  to  have  been  fbUowed  for  a 
long  period  in  Greece  and  Italy.  Horace  men- 
tioos  tht  pouring  of  the  blood  of  a  sacrificed 
sheep  into  a  ditdi  in  order  to  attract  the  Manes 
from  beneath.  But  in  Thessaly,  the  most  cele- 
brated of  classical  regions  for  its  proficiency  in 
the  art  of  magic,  peculiar  horrors  seem  to  have 
attended  the  exercise  of  necromancy.  Erichtho, 
Lucan's  Thessalian  witch,  reanimates  the  corpse 
of  a  soldier  slain  in  battle,  and  compels  him  to 
answer  her  questions  respecting  futurity.  But 
the  i^uxdycayot,  or  professed  evokers  of  spirits, 
in  Thessaly,  seem  to  have  performed  their  rites, 
whether  as  impostors  or  as  fanatics,  with  the 
sacrifices  of  human  beings  and  various  other 
enormities.     [Magic  ;  WrrcH.] 

Wecroaite.  A  variety  of  Orthoclase.  It 
is  found  in  small  nodules  in  the  limestone  of 
Baltimore,  and  when  struck  it  exhales  a  fetid 
odour  resembling  that  of  putrid  fiesh. 

JToeropliaffaiui  (Gr.  p*icp6s,  and  fdyut  I 
eat).  The  name  of  a'  family  of  Glavioom 
beetles,  comprehending  those  which  feed  on 
dead  and  decomposing  animal  substances. 

iroeropoUs.  Literally,  a  eUy  of  the  dead, 
or  a  common  graveyard  for  interring- the  bodies- 
of  deceased  persons.  The  buryin^-places  of 
the  andeat'  'Egypdann  were  often  divided  into 
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places  of  interment  for  the  separate  -  castes 
m  the  same  enclosure.  One  of  the  most  singu- 
lar of  these  structures  mav  be  seen  at  Isa-el- 
Haghar  in  Lower  ^ypt :  it  is  a  parallelogram 
of  2,160  French  feetron  the  side,  by  1,440  feet» 
and  contains  several  rows  of  tombs.  Amongst 
the  Greeks,  the  custom  appears  to  have  pre- 
vailed of  using  the  ancient  quarries  for  this 
purpose,  as  at  Nauplia,  and  near  many  cities  of 
Asia  Minor  also.  The  necropolis  of  the  Gbeek 
cities  was  always  removed  from  the  habitations 
of  the  living ;  and  no  one  was  buried  in  the 
cities,  but  as  an  exception.  For  the  Etruscan 
tombs,  see  Dennis,  ViHes  and  Oemeterus  of 
Etruria, 

ireerosla  (Gr.  vUpctvis).  In  Botany,  a 
disease  of  plants,  diiefiy  found  upon  the 
leaves  and  soft  parenchyinatous  parts  of  vege- 
tables. It  consists  of  small  bla^  spots,  below 
which  the  substance  of  the  plant  decays ;  and 
hence  is  commonly  called  spotting, 

NfeCBoso.  This  term  is  appbed  in  Surgery 
to  the  mortification  of  parts  of  oones. 

JTaetar  (Gr.).  In  Greek  Mythology,  the 
drink  of  the  immortal  gods.     [Amsbjqsll.\ 

Woetarine.  A  variety  oi  the  peaon,  in 
which  the  velve^  covering  of  the  ridn  is 
obliterated,  and  the  surfloce  is  smooth  and 
shining.  Nectarines  are  generally  more  highly 
flavoured  than  peaches. 

Weotarlanu  In  Botany,  the  nectary  of  s 
flower,  that  is  to  say,  any  part  that  secretes  s 
honey-like  substance.  The  term  is  variously 
applied  to  modifications  of  the  petals,  of  the 
stamens,  and  of  the  disc 

Weodle  Ore  (so  called  from  the  adeular 
form  of  its  crystals).  A  native  sulphide  of  bis- 
muth, copper  and  lead,  found  at  Beresowsk  in 
Siberia,  embedded  in  white  Quartz.  It  occurs 
in  acicular  four  or  six  ^ded  prisms. 

Woedle  Stone.  The  name  given  toadcnlar 
varieties  of  Natrolite  and  Scolecite. 

Weffatlve  (from  Lat.  nego,  /  deny).  In 
Logic,  this  term  denotes  the  quality  of  a  pio- 
position  which  denies  the  agreement  between 
the  subject  and  predicate. 

Woffatlwe  8iCB«  In  Algebra,  this  term 
denotes  an  operative  symbol  written  thus,  — :  it 
is  also  called  minus,  and  combines  with  other 
^rmbols  according  to  predetermined  rules. 
The  fundamental  operative  laws  of  algebra 
remaining  the  same,  the  results  will  bear 
different  mterpretations,  or  admit  of  no  intelli- 
gible interpretation  whatehrer,  according  to  the 
greater  or  less  generality  of  the  meanings  as- 
scribed  to  the  symbols.  Thus  in  the  first 
generalisation  of  ordinary  arithmetic,  where 
letters  are  used  as  symbols  of  numbers,  the 
negative  siRn  denotes  subtraction,  and  a  result 
a— 6  is  per&ctly  intellinble  so  long  as  a  exceeds 
h,  but  simply  unintellig»le  when  b  exceeds  a.  In 
the  latter  case.  Of  which  3—6  may  serve  as  an 
illustration,  the  general  laws  of  algebra  permit 
us  to  write  tho  insult  In  sooiy  one  of  the  ibms 
f5-.«)-6,  fi-6-2,0-2, --2;  inwhich  ksl 
form  the  result  in  question  is  called  a  negmU^ 
fnnmber.    When,  more  generally,  we  operete 
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upon  symbols  of  qaaiitity,  a  result  such  as  —a 
is  called  a  negative  quantity,  and  may  always 
be  considered  as  a  quantity  of  the  same  nature 
as  a,  but  diametrically  opposite  in  kind ;  thus 
if  a  represent  distance  measured  northwards^ 
>a  will  denote  the  same  distance  measured 
mntthwards;  if  a  denoted  a  sum  of  money 
aainedf  —a  would  denote  an  equal  amount 
lost ;  or  again,  if  a  represented  future  tame, 
~a  would  denote  past  time,  and  so  on. 

The  doctrine  of  negatiTe  quantities  involyes 
many  metaphysical  subtleties,  and  has  giren 
rise  to  numerous  discussions;  amongst  the 
most  instructive  works  on  the  sulject  are  the 
following:  Camot's  GiomHrie  de  JPosUian, 
Paris  1803;  Peacock's  Algebra,  Cambridge 
1830,  and  Ids  'Keport  on  certain  Branches 
of  Analysis,'  Proceedings  of  the  British  Associa- 
tion 1834 ;  Be  Morgan's  Trigonometry,  London 
1849,  and  his  art  in  the  Penny  CydojxBdia; 
Sir  W.  B.  Hamilton's  Lectures  on  Quaternions, 
Dublin  1863,  and  his  *  Essay  on  Conjugate 
Punctions,  &e.*  in  Thtnsaciions  of  the  Royal 
Irish  Academy  1835. 

WeyotlaMe  Instminents.  In  Law,  in- 
struments on  which  the  right  of  action  passes 
by  mere  assignment,  sigmfied  ordinaruy  by 
indorsements,  of  which  the  chief  are  bills  pf  ex- 
change and  promissoiy  notes.  To  render  them 
legally  negotiable,  it  appears  that  the  words 
payable  to  bearer  or  to  order,  or  equivalents 
for  these,  must  be  employed. 

Wecro  (Span« ;  Lat.  niger,  6/iacAr).  This  term 
has  been  applied  to  the  dark  races  of  men 
distributed  over  the  tropical  and  southern  dis 
trictfl  of  A&ica,  and  found  also  in  the  Papuan, 
Australian,  ttnd  Tasmanian  islands.  Latham 
has  defined  «  negro  as  an  intertropical  African 
in  '  a  humid  alluvial  locality.'  The  skulls  of 
negroes  exhibit  a  more  or  less  prognathism 
or  protrusion  of  tlie  maxillary  alveoli,  and 
diagonal  position  of  th6  teeth.  The  hair  is 
crisp  and  woolly,  and  the  calf  of  the  leg  flesh- 
less;  the  feet  are  large  and  fiat,  whilst  the 
pelvis  is  contracted.  'The  outer  surface  of  the 
brain  of  negroes  exhibits  a  more  symmetrical 
arrangement  of  the  g3rri  than  is  usual  in  Eu- 
ropeans; it  is  not  known  whether  this  difier- 
ence  extends  to  the  internal  cerebral  structure. 
The  large  size  of  the  true  molar  teeth  and  the 
jtmction  of  the  firontal  and  squamosal  bones 
are  also  frequent  characters  of  the  negro  races. 

The  distinctions  of  this  race  are  marked  and 
peculiar ;  but  they  are  not  universal  or  eveiy- 
where  the  same.  Thus,  the  colour  varies, 
although  less  so,  perhaps,  than  that  of  any 
other  of  the  great  varieties  of  mankind ;  the 
Hottentots,  and  various  ipouthem  tribes  belong- 
ing to  the  Ethiopian  race,  are  in  this  and  other 
respects'  widely  different  from  their  brethren. 
The  woolly  hair,  dark  jet  colour,  and  some 
external  peeidiariti^s  of  conformation,'  seem 
chiefij  to  belong  to  thofte  numerous  tribes 
which  inhabit  the  west  coast  of  Africa,  betweeii 
the  equator  and  the  tropic  of  Oancer.  But» 
even 'within  that  region,  some  tribes  ar^  to 
be  ficmcd  whose  physiognomy  is  very  different 
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from  that  which  we  are  accustomed  to  regard 
as  representing  the  negro  type.  Soudi  of  the 
equator  many  of  the  tribes  are  inferior  in 
strength  and  stature,  and  very  different  in 
appearance:  from  this  region  many  of  the 
Brazilian  negroes  are  imported.  In  New 
Guinea,  off  the  south-eastern  extremity  of 
Asia,  a  native  population  is  found  with  most 
of  the  characteristics  of  the  African  negro. 

The  negro  race  appears  to  have  been  sub- 
jected to  the  tribute  of  furnishing  slaves  to 
its  more  powerful  and  intelligent  neighbours 
from  a  very  remote  period.  lAaxij  ages  before 
the  first  European  slave  ship  had  visited  the 
coasts  of  Africa,  the  Arabs  bore  off  slaves 
in  their  caravans,  across  the  Sahara,  to  the 
northern  coasts  of  the  continent ;  and  even  in 
classical  writers  (Terence,  for  example)  we  find 
mention  made  of  black  or  Ethiopian  slaves. 
[Slavs  Tbadb.] 

By  the  mixture  of  the  negro  and  white  races 
the  mulatto  is  produced;  the  Zambo  is  the 
ofibpring  of  a  negro  and  an  American  Indian. 
The  numerous  varieties  of  these  mixed  races, 
according  to  the  proportMA  of  negro,  Etro- 
pean,  or  Indian  blood  in  each,  are  classed  and 
denominated  accurately  in  tiiie  West  Indies.  It 
may  probably  be  estimated  that  there  are  now 
on  the  continent  and  islands  of  America,  in* 
eluding  negroes  and  mulattoes,  but  eocoluding 
those  mixed  races  which  have  a  larger  propor* 
tion  of  European  blood,  about  ten  milLon  in- 
dividuals of  African  descent ;  viz. 

In  the  United  States  .  .  8,600,000 
British  colonies  .  .  .  900,000 
Hayti    .        .        ^        ,        .       700,000 

®^Sdi^  ^"°'^'  ^""^  ^'*'  j  l»200,00O 
Brazil  .  .  .  .  .  2,600,000 
The  free  states  of  continental  1 

America,  formerly  Spanish  V  1,000,000 
colonies      .        .        .        .J 

9,800,000 

Of  these  many  are  still  in  a  state  of  slavery ;. 
the  remainder,  except  in  Hayti,  forming  an 
inferior  and  generaUy  an  oppressed  class  of 
free  inhabitants,  llie  ultimate  destiny  of 
this  multitude  of  human  beings  is  a  matter 
of  anxious  speculation.  Hayti,  peopled  by 
the  slaves  of  the  French  colony  c^  St. 
Domingo,  who  threw  off  the  yoke  at  the 
period  of  the  French  revolution,  is  the  only 
region  in  which  they  have  as  yet  established 
an  independent  community ;  and  the  progress 
of  that  oommunUj  in  civilisation  is  not  such 
as  to  raise  the  hopes  of  the  philanthropist. 

The  existence  of  the  distmguishine  features 
of  the  negro  race  in  a  stronglymarked  degree  is 
uniformly  associated  with  the  lowest  state  of 
barbarism ;  and  as  thev  recede  from  this  strong- 
ly marked  type,  "we  find  a  greater,  degree  of 
civilisation  and  imj^rovement.  The  inevitable 
conclusion  is,  that  every  variety  of  the  negro 
type,  which  comprises  the  inhabitsnts  of  almost 
all  Central  Africa,  is  indicative  of  mental  in- 
I  feriority ;  and  that  ferocity  and  stupidity  art 
I  V  V  2 
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the  characteristics  of  those  tribes  in  which 
the  peculiar  negro  features  are  found  most 
developed. 

But  without  drawing  any  conclusions  as  to 
their  inferiority  merely  from  their  configuration 
and  appearance,  it  may  be  remarked  that  while 
most  of  the  European  and  Asiatic  nations  have 
attained  to  a  high  state  of  civilisation,  they 
continue,  with  few  exceptions,  in  nearly  pri- 
meval barbarism.  It  is  scarcely  enough  to 
reply  that  this  is  the  result  of  the  unfJEtvourable 
circumstances  imder  which  they  have  been 
placed.  An  intelligent  enterprising  people  will 
contend  against  unfavourable  circumstances, 
and  make  them  become  favourable;  but  the 
Africans,  with  the  questionable  exception  of  the 
ancient  inhabitants  of  the  valley  of  the  Nile, 
have  never  displayad  any  considerable  degree 
of  enterprise  or  invention. 

For  an  able  summary  of  the  physical  and 
mental  characters,  as  well  as  the  lustory  of  the 
n^gro  races,  see  Campbell's  Nearomania,  8vo. 
Philadelphia  1865  ;  Pruner  Bey  s  MSmoire  mr 
let  Niffrea,  Svo.  Paris  1861. 

WeiriiiiAo.  A  genus  of  Aceracea  comprising 
an  ornamental  hardy  tree  of  small  stature, 
sometimes  introduced  with  good  effect  into 
shrubberies.  A  variegated-leaved  variety,  in 
which  the  leaves  are  very  conspicuously  marked 
with  white,  is  one  of  the  most  attractive  of 
deciduous  trees,  if  well  placed  in  planting. 
The  only  species  is  called  N,  fraxintfwum, 

Weliallenia.  The  name  of  an  ancient 
Dutch  and  Flemish  divinity  who  presided  over 
commerce  and  navigation.  Her  origin  and 
general  character  are  unknown,  and  even  the 
name  suggests  only  forced  and  unsatisfactory 
associations;  the  sixteen  altars  bearing  her 
image  and  name  found  in  the  island  of  Wal- 
cheren  in  1647  are  taken  as  evidence  of  her 
former  influence.  (Qrimm*s  Deutsche  Mytho- 
logie.) 

Weil**    Varabola.      [Pababola.  ;    Ssmi- 

CUBICAL.] 

Waltli.  An  Egyptian  deity,  who  was  re- 
garded as  an  incarnation  of  nature,  and  as  the 
patroness  of  all  the  arts.  Her  most  celebrated 
temple  was  at  Sais,  where  stood  the  famous 
Teiled  image. 

WelninbiaooaB  (Nelumbium,  one  of  the 
genera).  In  Botany,  the  name  of  a  natural 
order  of  aquatic  plants  of  great  beauty,  be- 
longing to  the  Kymphal  alliance,  distinguished 
principally  by  its  distinct  carpels  and  large 
honeycombed  torus.  The  only  genus  is  i^- 
Iwmbiumf  which  comprises  two  or  three  very 
handsome  species.  One  of  them,  N.  speciosum, 
is  believed  to  be  the  Sacred  Lotus,  or  Pjrtha- 
gorean  Bean.  The  nuts  of  all  the  species  are 
wholesome  and  edible,  and  the  rootstock  is  also 
sometimes  eaten. 

Warn*  Con.  A  contraction  for  (Lat)  ne- 
mine  carUradicente,  signifying  no  one  contra- 
dicting ;  nem.  diss.f  contracted  for  (Lat)  netnine 
dissentiente,  signifies  no  one  dissenting. 

Wemalite  (Gr.  Wfioi,  toood;  XiBos,  stone). 
A  fibrous  variety  of  Brucite. 
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Wematoldeana  (Gr.  vtifutr^riSt  filiform). 
The  name  of  an  order  of  Ccelelminthaf  or  cavi- 
tary intestinal  worms,  comprehending  those 
which  are  dioecious,  and  have  a  round,  filiform^ 
elongated  body. 

WeioatoBeiira  (Gr.  K^/Wf  AQd  FcDpor, 
nerve).  A  name  proposed  for  that  division  of 
the  acuLicUa  of  Cuvier,  including  animals  in 
which  nervous  filaments  are  distinctly  trace- 
able, and  the  alimentary  canal  floats  loosely 
in  a  distinct  abdominal  cavity. 

Wemean  Oamea.  One  of  the  four  great 
national  festivals  of  Greece,  in  which  all  the 
states  participated.  [Gaxbs.]  They  were 
celebrated  at  Nemea,  a  village  in  the  north- 
eastern part  of  Aigolis.  By  some  they  ar« 
said  to  have  been  established  by  the  Epigoni, 
children  of  the  warriors  who  besieged  Thebes ; 
but  other  versions  of  the  myth  relate  that  they 
were  first  instituted  by  Hercules  after  his  vic- 
tory over  the  Nemean  lion.  They  were  held 
eveiy  third  year,  under  the  presidency  of  citi- 
zens chosen  by  lot  from  the  states  of  Argos, 
Corinth,  and  Cleonse.  The  games  were  the 
same  as  those  of  Olympia.  The  victorious 
combatants  were  crowned  with  parsley. 

Wemeala  (Gr.  distribution).  This  word, 
which  in  the  Juiad  is  used  only  to  express  any 
cause  of  anger  or  righteous  indignation,  be- 
comes in  the  Hesiodic  Theogony  the  name  of 
a  daughter  of  Kyz,  the  night  (or,  according  to 
another  version,  of  Erebus).  Starting  with  the 
notion  of  mere  apportionment  whether  of  good 
or  evil,  the  idea  of  the  goddess  assumed  after- 
wards a  harsh  and  forbidding  character,  and 
she  became  especially  the  punisher  of  those  on 
whom  Fortune,  r^xHt  had  bestowed  her  favours 
too  lavishly.  This  idea  of  Nemesis  suggests  a 
comparison  with  the  later  notions  of  AtA,  and 
Ebints.  Nemesis  had  a  celebrated  temple  at 
Bhanmus  in  Attica;  and  her  earlier  statues 
are  said  to  have  resembled  those  of  AphroditA. 
She  is  generally  represented  as  a  virgin  deity ; 
but  there  was  a  legend  that  from  an  egg  bean 
of  Nemesis  sprang  Helen  and  the  Dioscuri, 
Castor  and  PolydeiJces.     [Poixux.] 

Wemooera  (Gr.  vrnia^  a  thready  and  ttipaa, 
horn).  The  name  of  a  family  of  Dipterous 
insects,  including  those  which  have  long  fili- 
form antennae. 

Wemofflossata  (Gr.  yn/ta,  and  y\^ffa^  a 
tongue).  The  name  of  a  tribe  of  Hymeno- 
pterous  insects,  including  those  which  have  a 
long  filiform  tongue,  as  the  bee  tribe. 

Wemopliila  (a  name  coined  from  Gr.  rd/Aos, 
a  gro  ve,  and  ^t\4of,  I  love).  A  genus  of  beautiful 
annual  flowers  very  popular  amongst  amateur 
gardeners,  from  their  free-flowering  habit  and 
brilliant  colours.  It  belongs  to  the  order  Hy- 
drophyllaceigf  and  in  iV.tn^^M,  which  has  blue 
flowers  with  a  white  centre,  yields  perhaps  one 
of  the  gayest  of  flower-garden  ornaments. 

Weooomlaii.  The  rocks  of  the  lower  di- 
vision of  the  Cretaceous  period,  including  part 
of  the  Wealden,  bear  this  name  on  the  continent 
of  Europe.  They  form  an  extensive  and  im- 
portant series  of  deposits  in  the  neighbourhood 
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of  NenfohAtel  in  Switserland.  There  are  two 
diTuioDB.  The  Lower  Neocomian  representA 
the  greater  part  of  the  Lower  Greensand  and 
some  Upper  Wealden  beds.  The  Upper  Neo- 
comian 18  the  uppermost  diyision  of  the  Lower 
Qreensand  mucn  more  laig«»ly  deyeloped  than 
in  England. 

The  Neocomian  beds  in  Switzerland  and 
elsewhere  on  the  Continent  are  well  supplied 
with  characteristic  fossils,  which  a^e  on  the 
whole  with  those  of  the  corresponding  beds  in 
England. 

jreoeonui  (Gr.  ptmc6pos,  literally  a  temple 
eweeper).  In  Grecian  Antiquities,  the  title  of 
officers  employed  as  guardians  of  temples  and 
their  treasures. 

JTooUte  (Gr.  Wot,  neWf  and  XiBos,  stone). 
A  massiye  variety  of  Talc  in  which  part  of 
the  silica  is  replaced  by  alumina.  It  is  found 
at  the  Aslak  iron  mines,  near  Arendal  in 
Norway. 

Weologism  (Gr.  rios^  and  \^s\  The 
introduction  of  a  new  phrase  or  word  into  a 
language,  or  any  innovation  on  ordin&ry  modes 
of  expression.  Most  European  tongues  have 
their  classical  diction  fixed  by  precedent  and 
authority;  and  words  introduced  by  bold  or 
careless  writers,  since  this  standard  was  esta- 
blished, go  by  the  name  of  neologisms  until 
usage  has  added  them  at  last  to  the  received 
national  vocabulary. 

If  oolon^.  In  the  last  century,  this  name 
was  given  by  orthodox  divines  in  Germany  to 
the  novel  system  of  interpretation  which  then 
began  to  be  applied  by  many  to  the  records  of 
the  Old  and  New  Testaments.    [Ratiokalist.] 

Weomeala  (Gr.  the  time  of  the  new  moon). 
The  name  given  by  the  Greeks  to  the  beginning 
of  the  month  of  the  lunar  calendar. 

Waoplijrte  (Gr.  yt^vrof,  newly  planted). 
In  the  primitive  chui«h,  newlv  converted 
Christians  were  so  termed ;  and  the  same  ap- 
pellation is  still  given  in  the  Roman  churcn, 
to  converts  made  by  missionaries  amon^  the 
heathen,  to  any  person  entering  on  the  pnestly 
office,  and  to  those  persons  newly  received  into 
the  communion  of  tne  church. 

JTeopUwe  (Gr.  r^of,  new ;  itXiiffis^  forTna- 
Hon),  A  native  sulphate  of  iron  found  at 
Fahlun,  in  Sweden.    [Botbtooenb.]  - 

WooplAtonists.  In  Ancient  Literature, 
the  mystical  philosophers  of  the  school  of 
Ammonius  Saccas  ana  Plotinus  are  commonly 
so  called,  who  mixed  some  tenets  of  ancient 
Flatonism  with  others  derived  from  a  variety 
of  sources,  and  particularly  from  the  demono- 
logy  of  t^e  East.  They  flourished  in  the 
fourth  and  fifth  centuries  of  the  Christian 
era.  Some,  however,  have  contended  that 
this  title  is  more  properly  applicable  to  the 
eclectic  Platonists,  or  school  of  Antiochus 
andPhilo.  [Platonists  ;  Ecuecncs.]  For  a 
singular  view  of  the  doctrines  and  tendency  of 
the  Neoplatonists,  the  reader  may  consult  the 
Quarterly  Review,  Julpr  1840. 

JTeotoklta  (Gr.  vtos ;  r^icof ,  a  hifth).  An 
MMOphous  mineral  of  a  black  or  bxowniih- 
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black  colour  found  at  Gasbole  in  inland.  It 
is,  probably,  an  altered  form  of  Rhodonite,  pro- 
duced by  tiie  weathering  of  other  minerals. 

Weotjpe  (Gr.  Wor,  and  r^of,  a  form), 
A  variety  of  Natrocalcite  containing  Baiytes. 

WepentbAoeiB  ^Nepenthes,  one  of  the 
genera).  A  natural  order  of  subshrubbj 
climbing  plants  referred  by  Lindley  to  his 
'Euphorbial  alliance,  and  distinguished  by  some 
technical  points  in  the  structure  of  the  seeds. 
They  are,  however,  to  be  recognised  with  ease 
and  certainty  by  their  external  characters. 
The  leaves,  for  instance,  are  more  or  less  elon* 
gated,  and  their  midrib  is  extended  beyond 
Uie  apex  in  the  form  of  a  tendril,  whicn  in 
the  perfect  condition  of  the  plant  supports  a 
pitcher-Uke  body  provided  with  a  jointed  lid. 
They  afford  some  of  the  most  curious  objects  to 
be  met  with  amongst  plants.  Nepenthes  is  the 
only  genus,  but  there  are  many  species  known, 
several  of  which  are  to  be  found  in  the  hot- 
houses of  the  curious. 

WepentlM  (Gr.  njirci^r,  removing  sorrow). 
A  magic  potion,  mentioned  by  the  Greeks 
and  Romans,  which  was  supposed  to  obliterate 
pain  and  sorrow  from  the  memory  of  those  who 
partook  of  it.  The  mixture  given  under  this 
name  by  Helen  to  the  guests  of  Menelaus  is 
said  to  have  been  obtained  from  the  I^jptian 
Thebes ;  hence  the  term  Thebaic  tincture,  j^ 
pHed  to  tincture  of  opium,  or  laudanum.  The 
word  is  now  used  figuratively  to  express  any 
remedy  which  gives  rest  and  consolation  to  an 
afflicted  mind. 

Wepeta  (Ital.  nepatella,  cat-mint).  The 
genus  of  the  Catmint,  a  common  wayside  weed 
of  the  labiate  order,  particularly  attractive  to 
cats.  This  catmint  is  N,  eataria,  sometimes 
called  Nep. 

WaptuOia  (Gr.  ny^iUiof,  sober).  Certain 
Ghrecian  sacrifices  in  honour  of  various  deities, 
so  called  because  no  wine  was  offered  during 
their  celebration. 

WeplMlft  (Gr.  yc^Aii,  a  doud).  In  Greek 
Mythology,  the  wife  of  Athamas,  and  mother 
of  Phbixus  and  HsllA,  who  are  thus  litenlly 
the  children  of  the  mist. 

jraplieline  (Gr.  W9<p4kfi).  A  double  sili- 
cate of  alumina  and  soda  found  at  Capo  di 
Bove,  near  Rome,  and  on  Monte  Somma,  near 
Vesuvius,  in  fine  white  ciTstals  lining  cavities 
in  the  older  lavas,  with  Idocrase,  Mica,  Horn- 
blende, &C.  Transparent  fragments  immersed 
in  nitric  acid  assume  a  clouded  appearance 
(whence  the  name).  It  is  also  known  by  Hie 
name  of  Sommite, 

irepheUnm  (Gr.  rf^Aif).  This  genu, 
which  belongs  to  the  order  Sapindacea,  con- 
tains three  celebrated  exotic  fruits,  the  litchi 
or  Leechee  of  China,  the  Longan  of  China, 
and  the  Rambutan  of  Malaya.  The  Litchi 
produces  nearly  round  fruit,  an  inch  and  a 
half  in  diameter,  containing  a  sweet  jelly-like 
pulp ;  the  Longan  is  smaller,  and  possesses  an 
agreeable  subacid  fiavour ;  and  the  Rambutan, 
which  is  of  an  oblong  form  and  about  two  inches 
hmi^  is  esteemed  for  its  pleasant  addulooi 
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All  these  are  small  trees  witii  pinnated 
LoaTes. 

Wepliralfla  (Chr.  y^^h  the  kidney ;  (Uyof , 
pain).    Pain  in  the  kidney. 

Weplirlte  (Gr.  rc^ptff).  A  hard  tongh 
mineral  occurring  in  compact  masses -of  a  leek- 
green  colour,  passing  into  grey  and  greenish- 
white,  on  the  western  coast  of  New  Zealand. 
The  name  more  commonly  grren  to  Nephrite 
is  Jade,  of  which  there  are  two  kinds :  White 
or  Oriental  Jade;  and  Green  Jade,  the  Jad^tte 
of  Bamour.  Both  these  varieties  are  silicates 
of  alumina,  and  of  other  bases,  as  b'me,  mag- 
nesia, soda,  protoxide  of  iron,  &;c.,  and  both 
are  onl^  brolcen,  or  cut  and  polished,  with 
great  difficulty.  Oriental  Jade  is  the  well- 
Jcnown  material  of  a  pale  greenish-white  co- 
lour, which  is  brought  to  Uiis  country  from 
the  eastern  parts  of  Asia,  carved  into  various 
4urticles  with  a  beautiful  polish,  a  manufacture 
for  which  the  Chinese  are  very  celebrated. 
Oreen  Jade  is  more  rare  than  the  Oriental 
kind,  and  valuable  in  proportion.  The  colour, 
-^rfaich  varies  from  apple-green  (like  that  of 
dhrysoprase)  to  a  sort  of  emerald-green,  is 
probably  due  to  oxide  of  nickel  The  name 
Nephrite  probably  originated  in  the  circum- 
:8tance  of  small  plates  of  the  mineral  having 
been  formerly  worn  suspended  from  the  neck 
for  the  cure  of  diseases  of  the  kidneys. 

Wapluitto  (Gr.  from  99^p6t).  Inflam- 
mation oi  the  kidney.  This  disease  is  at- 
tended by  pain  in  the  affected  part,  extending 
along  the  ureter,  and  increased  on  walking,  or 
in  the  upright  posture : .  nausea  and  vomiting 
.are  common  attendants^  and  the  appearance 
•of  the  urine  is  genenjly  far  from  nealthy. 
Bleeding,  warm  ba&s,  sudorifics,  and  aperients, 
with  opiates  and  diluents,  are  the  prindpal 
remedies  resorted  to. 

jreplurodliun  (Gr.  vc^p^t,  and  cTSof ,  UJce- 
imm).  a  genus  of  Ferns,  elosely  allied  to 
Jjostreaj  belonging  like  it  to  the  Aspidiaceous 
.group,  and  like  it  also  having  the  son  covered 
i^reniform  indusia;  but  in  Nephrodium  ih^ 
Teins  of  the  pinnule-Uke  segments  anastomose 
in  a  connivent  manner  with  those  of  adjoining 
«egments  for  a  greater  or  less  distance  from  the 
Taohis  of  the  pinna,  as  the  segments  are  more 
cr  less  united.  They  are  for  the  most  part 
tropical  plants. 

JTephrotamy  (Ghr.  p^pie ;  rifufm,  I  cut). 
The  operation  of  extracting  a  stone  from  the 
kidney. 

WapidaB.    [Htdbooobisji.] 

Wapotiam  (Lat.  nepos).  A  word  invented 
to  express  a  peeuliar  characteristic  of  many 
high  ecclesiastics  ill  Roman  Catholic  countries, 
and  more  particularly  of  popes :  a  propensity, 
namely,  to  aggran<^se  their  family  by  exorbi- 
tant grants  and  favours  conferred  on  members 
of  it;  literally,  on  nephews  (nepotes^.  Many 
of  ihe  highest  and  wealthiest  famihes  of  the 
Koman  nobility  owe  their  elevation  entirely  to 
this  species  of  patronage. 

jraptoBa  (Lat.  Neptunus).  In  Astronomy, 
tiis  planet  of  our  system  the  most  distant  from 
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the  sun.  The  existence  of  ^is  planet 
dietKl,  and  its  place  in  the  heavens  annonnieed- 
within  one  degree  of  the  tmtlii  indeptodsntly 
W  two  astronomers— Professor  AdSuBS  «nd 
M.  Leverrier — ^before  it  -  was .  discoveired  bT 
the  telescope.  This  triumph  of  mathemati- 
cal skill  marks  an  epoch  in  astronomy, 
and  sets  a  seal  on  the  theory  of  universal 
gravitation  which  formed  the  basis  of  the  m»* 
thod  of  prediction.  Its  existenee  was  Aral 
suspected  in  consequence  of  irregularities  in 
the  moyement  of  the  planet  Uranus»  whicfa 
baffled  all  attempts  to  attribate  them  to  psttur- 
bation  caused  by  known  bodies.-  As  far  back  as 
1841  Mr.  Adams  determined  to  investigate  the 
probleni,  and  by  September  1846  the  new  planet 
had  fairly  been  gr^)pled.  On  July  29  in  that 
year  the  equatorial  of  the  Cambridge  Observ»- 
tory  was  &st  employed  in  the  seaidi  after  the 
planet)  the  probable  place  having  been  stated 
by  Mr.  Adams.  M.  Leverrier,  who  had  been 
working  independently  at  the  same  problem, 

f>ubli8hed  his  researches  on  August  81;  and  in  e 
etter  to  the  Berlin  astronomers,  which  reaidied 
them  on  September  23,  he  assigned  the  plaee 
where  he  expected  it  would  be  found.  Tlui 
place  was  not  one  degree  ttom.  that  assigned  to 
It  by  Mr.  Adams.  On  the  same  evening,  thanks 
to  the  Berlin  star  maps,  which  had  not  reached 
England,  the  planet  was  discovered* 

As  Neptune's  nearest  approach  to  ve  is 
2,629,360,000  miles,  it  is  invisible  to  the  naked 
eye.  Its  diameter  is  4*72  greater  than  that  cf 
the  earth.  Its  revolution  round,  the  «iin  is 
accomplished  in  6012672  day^.  Neptune  is 
accompanied  by  a  satellite,  the  distance  of 
which  from  the  primary  is  nearly  eqaal  to  that 
of  our  moon — 220,000  miles ;  it.accompliabeB 
its  rotation  in  6  da^  21  hours  8  minutes. 
Of  the  physical  constitution  of  the  nlanet  we 
know  nothing  except  its  mass  and  densi^ 
these,  as  compared  with  the  mass  and  densi^ 
of  the  earth,  are  16*761  and  0*17  respeetiy^y. 

Nbptunb.    In  Mythology.    [Posbidov.]. 

yoptQBlan.  A  name  formerly  giyen  to  A 
school  of  geologists  which  taught  (wiu  Werner) 
that  all  the  great  deposits  and  aocumnlatioas 
of  rock  had  taken  place  in  the  preoenea  of 
water,  and  from  solution  or  suspension  in 
water.  That  a  very  large  proportion  of  all 
rocks  have  been  so  formed,  is  now-  placed 
beyond  a  doubt  by  evidence  derived  fixnn  the 
fossils  which  they  contain;  and  that  maii^ 
more,  generally  thought  plutonic,  h^ve  beoi 
originally  formed  in  contact  with  water  and 
with  water  as  an  essential  element^  ia  alio 
certain.  Still  there  is  no  doubt  that  certain 
rocks,  such  as  lavas  at  present  and  basalts 
ancientlv,  are  distinctly  igneous,  and  that  many 
of  the  plutonic  rocks  have  been  formed  at  gnat 
depths,  at  high  temperature  and  under  cnoe- 
mous  pressure,  although  probably  not  without 
the  presence  of  liquid  water.  The  discosaions 
concerning  the  Vuieaniets  and  N^phtniiis  are 
now  only  interesting  as  connected  wilJi  ^ 
early  history  of  geology. 

The  name  of  the  UnuHf  of 
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dorsibranchiate  AnelUdaiiaiof  which,  the  genus 
Nereis  is  the  type.  The  characfcere  are»  an  erea 
number  of  tentacula  attach^  tp  the  sides  of 
the  base  of  the  head,  and  a  -little  farther  for^ 
wards  two  others  which  are  bisirtioulate^  be- 
tween which  are  two  simple  ones.  Their 
branchiae  consist  of  small  laminie,  between 
which  is  spread  a  netwoi^  -of  vessels;  each 
foot  is  also  famished  with  two  tubercles,  two 
packets  of  bristles,  one  cirms  above  and  an- 
other beneath. 

Weroldes  (Gr.  Ni)/n)t8«f).  The  daughters 
of  Kerens,  and  nymphs  of  the  sea.  Ther  were 
originally  conceived  to  be  of  a  beautiful  form, 
but  later  fictions  degraded  them  to  the  idea  of 
a  mermaid.  Among  the  most  famous  of  these 
nymphs  were  Amplaatrite,  GkUatea,  Thetis,  &c. 
[Ntxpks.] 

3rcve«»(Gr.).  -  A  sea-god,  son  of  Ocean  and 
lEarth,  standing  to  Poseidon  in  the  same  relation 
in  which  Gsea  stands  to  Dem^t^,  or  Helios  to 
Phoebus. 

Werita  (Lat.,  the  name  of  a  shell-fish  in 
Pliny).  This  term  was  applied  by  linnieus 
to  a  genus  of  his  Vermes  Testaoea,  charac- 
terised <  by  having  a  shell  with  the  coliimella 
in  a  straight  line,  which  renders  the  aper- 
ture of  a  semicircular  form :  this  aperture  is 
always  closed  by  an  operculum.  The  genus 
is  ranked  by  Cuvier  amongst  his  Pectinibraa- 
ehiate  Gastropods,  and  is  subdivided  into  the 
subgenera  Imtiea,  Lam.,  Neriia,  Voiuiat  and 
Ifentina,  ham,  Nerita  proper  is  a  marine  shell, 
while  NerUma  is  an  inhabitant  of  fresh  waters. 
Examples  of  both  genera  are  found  fossil  in  th^ 
•tsata  of  the  Paris  basin. 
.  If  ertiutt  (Gr.  rnp4^t  humid).  ■  To  this  genus 
ni  ApoeifnaeetB  belongs  the  well-known  Olean- 
der, a  shrubby  plant,  with  long  willow-like 
leatherv  leaves,  and  terminal  clusters  of  large 
xose-oolouted  flowers.  It  is  very  omi^mental, 
but  like  many  others  of  its  order  is  furnished 
with  a  poisonous  juice. 

If  «roll.  The  name  given  by  perfumers  to 
the  essential  oil  of  orange  flowers.  It  is  pro- 
cured by  distillation  wiw  water  in  the  same 
way  as  the  other  volatile  oils.  The  oil  of  the 
leaf  of  the  orange-tree  {essence  dejpetU  grain) 
is  sometimes  substituted  for  it. 

Werratlolu  In  Botany,  the  manner  in 
which  the  veins  of  the  leaves  ^.  are  arranged. 

Weiwea  (Lat  nervus,.Gr.  ¥^vp9v).  In  Bo- 
tany, the  ribs  or  prineipaJ  veins  of  the  leaf. 

Weiwoufl  7ever.  This  term  was  formerly 
used  to  indicate  a  condition  now  recognised  as 
a  variety  in  typhoid  fever,  in  which  nervous 
symptoms,  or  sensorial  debility,  are  especially 
prominent  The. treatment  consists  in  allaying 
imtation  and  supporting  the  sls^ngth. 

Weiwoiui  Bj9XmvBu  In  Physiology.  The 
nerves  are  fibrous  chords  in  direct  or  indirect 
connection  with  the  brain,  and  extending  their 
ramifications  into  every  part  of  the  body. 
Their  ultimate  structure  is  filamentous,  and 
they  consist  of  a  peculiar  grey  substance,  their 
tile  depending  upon  the  number,  of  filaments 
iTW^im^  in  uie  oommoa,  sheath.    They  are 
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often  so  interwoven  as  *  to  form  -a  kind  of  net- 
work or  plexus ;  and  some  of  them  have  what 
are  termed  gangUu,  or  rounded  masses  of 
nervous  matter,  not  fibrous,  but  K)pavently 
composed  of  globules  disseminated  through  a 
vascular  network. 

There  are  two  distinct  systems  of  nerves; 
one  of  which  is  connected  with  the  brain  and 
with  the  spinal  chord.  These,  being  media  of 
aensation  and  of  voluntary  motion,  are  termed 
the  nerves  of  animal  lifit  or  the  cerebrospinal 
nerves.  The  other  system  is  in  communica- 
tion with  the  brain  and  spinal  chord,  or  with 
the  cerebro-spinal  nerves,  only  by  very  small 
filaments,  ana  they  have  numerous  ganglions 
throughout  their  course ;  they  preside  over  the 
nutritive  functions,  upon  which  the  mind  has 
no  direct  infiuence:  these  are  the  nerves  of 
organic  life,  or  ganglionic  or  great  sgmpa^teHo 
nerves. 

The  cerebro-spinal  nerves  convey  impressions 
from  their  extremities  to  the  brain,  and  they 
also  convey  the  infiuence  of  the  will  from  the 
brain  to  the  voluntary  muscles ;  these  passing 
and  repassing,  or  receptive  and  emissive,  in- 
fiuences,  are  conveyed  by  distinct  sets  of  ner^ 
Tous  filaments,  which,  however,  are  generally 
enclosed  in  the  same  sheath,  and  thertsfore 
appear  to  form  a  single  nerve :  the  terms  cm- 
tripetal  and  centrifugal  filaments  have  been 
distinctively  applied  to  them;   ' 

The  history  of  the  nervous  system  in  all  its 
details  forms  an  extended  and  complicated,  but 
a  highly  important  part  of  anatomy  and  phy- 
siology, ana  the  investigations  connected  with 
them  nave  led  to  many  useful  practiaid  results, 
which,  however,  have  thrown  but  little  light 
upon  the  cause  of  the  phenomena,  or  the  ul- 
timate nature  oi  the  nervous  infiuence.  The 
works  of  Sir  Charles  Bell^  Dr.  Marshall  Hall, 
and  Dr.  Wilson  Philip  must  be  consulted  in  re>- 
ferenee  to  the  functions  of  the  diflTerent  classes 
of  nerves ;  there  is  a  good  general  account  of 
the  subject  in  Bal/s  translation  of  MiUler^s 
^k^ioUgie, 

Srmvous  Ststbx.  In  Comparative  Anatomy. 
In  some  of  the  lowest-oreanised  Mn\m»]^,  the  ner- 
vous system  has  been  detected  in  the  form  of 
simple  filaments;  these  are  aftermurds  found 
connected  with  a  nervous  ring  surrounding  the 
cesophagus.  As  organisation  advances,  nervous 
matter  begins  to  be  accumulated  upon  the  ring, 
forming  a  brain ;  and  upon  different  parts  of 
the  raduiting  fikmaents,  forminff  ganglions. 

When  ths  principal  gangliated  filaments 
are  not  parallel,  or  not  symmetrical  in  their 
course,  they  are  associated  with  the  ^pe  of 
organisation  which  characterises  the  molluscous 
or  heterogangliate  division  of  animals.  When 
the  gangliated  filaments  are  two  in  number, 
symmetrical,  and  run  parallel  with  each  other 
along  the  ventral  aspect  of  the  body,  they 
are  associated  with  and  bespeak  the  tvpe  of 
organisation  characteristic  of  the  articulate 
or  homogangliate  division.  When  the  brain 
ceases  to  present  the  form  of  a  ring,  and  sends 
down. the  back  a  prolongation  of  its  .tab- 
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■Unee,  called  the  spinal  marrow,  the  rest  of  its 
orgaiiisation  is  that  which  characterises  the 
Tertebrate  or  mydencemhalotis  subkingdom,  or 
primary  division  of  animals.  In  the  Tertebrate 
and  articulate  animals  the  superficial  tract  of 
the  spinal  or  ventral  chords  is  sensitive^  the 
deeper-seated  tract  motive. 

Iferviirea*  In  Entomology,  corneous  tubes 
serving  to  expand  the  wing  and  keep  it  tense, 
as  well  as  to  idford  protection  to  the  air-vessels : 
they  are  termed  costal,  post-costal,  mediastinal, 
extemo-median,  intemo-median,  anal,  azillaiy, 
&e.  according  to  their  relative  positions. 

In  Botany,  nervures  are  the  veins  of  leaves. 

[NXBVBS.] 

jresodon  (Gr.  vrjaoSf  island,  and  i9o6sf 
tooth),  A  genus  of  fossil  Toxodont  Mammalia 
from  the  pliocene  strata  of  Port  St.  Julian, 
Patagonia.  The  Nesodon  offinus  was  as  large 
as  a  sheep ;  the  Neaodon  imbricatus  the  size  of 
a  llama. 

Wess«    The  tt^rmination  of  several  names  of 

E laces  in  Great  Britain  where  there  is  a  head- 
ind  or  promontory,  as  Inverness,  Sheemess. 
The  word  is  probably  akin  to  the  Fr.  nez,  the 
0er.  nase,  Lat.  nasus,  nose. 

Westortans.  The  followers  of  Nestorius, 
patriarch  of  Constantinople,  in  the  first  half  of 
the  fifth  century.  This  prelate  agitated  the 
Christian  world,  after  the  Arian  controversy 
had  been  settled,  by  the  introduction  of  certain 
subtle  disputations  concerning  the  divine  and 
human  natures  in  Christ,  between  which  he 
affected  to  distinguish  with  peculiar  precision ; 
and,  in  guarding  against  the  propensity  which 
he  discovered  in  the  Christians  of  his  own 
day  to  confuse  the  two  and  look  upon  them 
as  absorbed  into  one  compound  substance, 
he  forbade  men  to  entertam  any  combined 
notion  at  all,  and  kept  constantly  before 
their  eves  both  the  God  and  the  man.  He 
insistea,  for  instance,  that  the  Viigin  should 
not  be  entitled  Mother  of  God,  but  Mother  of 
Christ,  or  of  Man,  the  human  nature  being 
essentially  distinct  from  and  only  inhabited 
by  the  <uvine,  as  a  temple  by  its  divinity, 
ifestorius  was  condemned  by  the  third  general 
council  held  at  Ephesus,  m  the  year  431: 
his  principal  adversary  being  the  president  of 
the  assemblv,  Cyril,  patriarch  of  Alexandria. 
After  his  deposition,  he  was  banished  by 
the  emperor  to  an  oasis  in  Upper  Egypt, 
where  he  died.  His  opinions,  however,  spread 
throughout  Asia,  and  appear  to  have  been 
carri^  along,  with  the  advancing  stream  of 
Christianity,  to  the  farthest  parts  of  India 
and  China.  In  the  more  Western  regions,  they 
were  soon  afterwards  counteracted  by  the 
spread  of  the  opposite  theories  of  Eutyches. 

fEXTTTCHIAMS;  MOKOPHTSITES ;  MoNOTHBLTrBS.] 

besides  the  well-known  authorities,  the  reader 
may  consult  Doucin,  Histoire  du  Nestorianisme, 
1698;  Assemann's  Biblioth^aue  OrientaUs; 
Gnnt's  Residence  among  the  Nettorian  Chris- 
Hans,  8vo.  1841 ;  lfilman*s  Latin  Christianity, 
book  ii.  ch.  iii.  [Thbbe  Chapters.] 
3r«stSf  Bsenlont.   A  species  of  nests  built  I 

664  ' 


NEURAL  ARCH 

by  swallows,  peculiar  to  the  Indian  islands, 
and  much  esteemed  in  China  and  other  parts 
of  the  world.  These  nests  resemble  in  form 
those  of  other  swallows ;  they  are  formed  of  a 
viscid  substance,  and  in  external  appearance  as 
well  as  consistciice  are  not  unlike  fibrate  ill- 
concocted  isinglass.  Esculent  nests  are  prin- 
cipally found  in  Java,  in  caverns  usually  situated 
on  the  sea-coast.  Nothing  satisfactory  is  known 
as  to  the  substance  of  which  these  nests  are 
composed.  {Commercial  Dictionary,  art.  *  Birds' 
Nests.') 

Wet  (Ger.  netz).  A  textile  fabric  of  knotted 
meshes,  for  catching  fish  and  other  purposes.. 
Each  mesh  should  be  so  secured  as  to  be 
incapable  of  enlargement  or  diminution.  The 
French  government  offered  in  1802  a  prize  of 
10,000  francs  to  the  person  who  shoola  invent 
a  machine  for  making  nets  upon  aatomatie 
principles,  and  a^'udg^  it  to  M.  Buron,  who 
presented  his  mechanical  invention  to  the 
Conservatoire  des  Arts  et  Mitiers,  It  does  not 
appear,  however,  that  this  machine  has  accom- 
plished the  object  in  view ;  for  no  establish- 
ment was  ever  mounted  to  carry  it  into  execu- 
tion. Nets  are  usuallv  made  by  the  fishermen 
and  their  families  durmg  periods  of  leisure. 

Wet  or  Weat  (Fr.  net,  from  Lat.  nitidus, 
shining:  Wedgwood).  In  Commerce,  some- 
thing pure  and  imadulterated  with  any  foreign 
mixture.  Thus,  wines  are  said  to  be  net  when 
not  falsified;  and  cofiee,  rice,  &c.  to  be  so^ 
when  the  filth  and  ordures  are  separated  from 
them.  The  word  net  is  also  used  for  what 
remains  after  the  tare  has  been  taken  out  of 
any  merchandise ;  i.e.  when  it  is  weighed  dear 
of  all  package.  [Tare.]  Net  produce  (ItaL 
netto  proceduto)  is  used  in  mercantile  language 
to  express  what  any  commodity  has  vielded, 
after  all  tare  and  charges  have  been  deducted. 

3f  etliinims.  Amon^  the  Jews,  the  servants 
of  the  priests  and  Levites,  employed  in  the 
lowest  and  meanest  offices  about  the  temples. 
They  are  termed  'the  hewers  of  wood  and 
drawers  of  water  for  the  house  of  God,'  an 
office  to  which  the  descendants  of  the  Gibeonites 
are  stated  to  have  been  condemned  by  Joshua. 

Wetttnys.  Nets  of  small  rope  placed  in  a 
ship  for  various  purposes,  as  stowage,  or  de- 
fence against  accidents ;  also  against  bouding. 

Wottte  (A.-Sax.  netele).  The  common 
name  of  the  plants  of  the  genus  Urtica 
[which  see],  well  known  on  account  of  their 
stinging  property. 

Wettterasli*  An  eruption  upon  the  skin 
much  resembling  that  produced  by  the  sting  of 
a  nettle.  It  usually  lasts  for  a  few  hours,  and 
then  disappears  ur  changes  its  place;  it  is 
generally  relieved  by  mild  aperient  medicines. 

WeaklroHite.  A  kind  of  Wad  found  at 
Nenkirchen  in  Alsace,  forming  a  coating  ob 
Red  Haematite. 

Weural  Aroli  (Gr.  rcvfwy,  a  nerve).  In 
Anatomy,  the  arch  of  the  vertebra  or  primary 
segment  of  the  skeleton  which  protects  a  cor- 
responding segment  of  the  neural  axis :  it  ts 
pdbterior  in  man,  superior  in  other  vertebrate^ 
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and  is  formed  below  by  the  Mn/rtim,  laterally 
by  the  neur apophyses,  and  abore  by  the  neural 
sptns, 

JTenrml  Asia.  In  Anatomy,  the  central 
trunk  of  the  nervona  system,  oonsistinff  of  brain 
and  myelon:  it  is  sometimes  odled  ecrdftxh 
spinal  axis. 

Wenralrla  (Gr.  ptvpop,  and  li\y6s,  pain). 
An  acute  paioful  affection  in  the  course 
of  the  nerves.  The  forms  of  neuralgia  most 
commonly  met  with  are  sciatica,  lumbaffo, 
and  tic  douleureuz.  The  two  former  receiTe 
their  name  from  the  nervous  parts  affected, 
viz.  the  sciatic  and  the  lumbar  nerves ;  the 
latter  from  the  sudden  and  severe  stroke  of 
pain  experienced.  This  latter  affection  fre- 
quently observes  a  curious  periodicity:  its 
usual  seat  is  in  the  fifth  nerve  and  its  branches. 

Weurapopliarals  (Gr.  Mvpor,  and&vit^Mrtf, 
a  process).  In  Anatomy,  the  autogenous  ver- 
tebral element  which  forms  the  side  or  wall  of 
the  arch  protecting  the  neural  axis  or  central 
trunk  of  the  nervous  system:  it  has  been 
called  the  vertebral  lamina,  and  by  Soemmer- 
ring  the  radix  arcus  posterioris  vertebra, 

Weorllitjr  or  Wemicltjr  (Gr.  vevpow).  The 
property  of  the  fibrous  structure  of  the  nerves. 

Wonrollte  (Gr.  rcDpor,  and  ki$os,  stone), 
A  hydrated  silicate  of  alumina  and  lime,  with 
a  fibrous  structure,  from  Stamstead  in  Lower 
Canada. 

JTenrolonr  (Gr.  rcOpoy,  and  \6yos).  The 
anatomy  of  the  nervous  system. 

JTevroiitenuis  (Gr.  ptvpor,  and  intp6v, 
a  feather).  The  order  of  Tetrapterons  Man- 
dibulate  insects,  including  those  in  which 
the  nervurea  of  the  wings  are  so  disposed 
as  to  form  a  more  or  less  regular  network. 
They  are  distinguished  from  the  Coleopterous, 
Orthopterous,  and  Hemipteroua  orders  of  four- 
winged  insects,  by  the  first  or  anterior  pair 
of  winffs  being  membranous,  diaphanous,  and 
resembling  the  second  pair  in  texture  and  pro- 
perties. The  abdomen  is  unprovided  witn  a 
sting.  The  antennse  are  usually  setaceous. 
Some  neuropterans  merely  pass  through  a  semi- 
metamorphosis,  the  rest  a  complete  one ;  the 
larv»  have  always  six  hooked  feet.  Many  of 
these  insects  are  carnivorous  in  their  first  state 
and  their  last.  The  dragon-fly  may  be  regarded 
as  the  type  of  this  order. 

WenroakeletOB  (Gr.  y«vf»0K,  and  aK9\rt6t, 
dried  up\  The  deep-seated  bones,  which  are 
connected  with  the  nervous  axis  and  locomotion. 

Waorotlos*  Remedies  which  act  upon  the 
system. 

Jfenrotomy  (Gr.  KcSpoy,  and  rdfwof,  I  cut). 
The  cutting  of  a  nerve. 

Venter  (Lat.  neither).  In  Grammar,  this 
term  comprises  those  nouns  which  are  neither 
masculine  nor  feminine.  Neuter  or  intransitive 
verbs  are  those  which  represent  the  properties 
of  a  state  or  process,  as  I  rest,  I  fail,  I  grow, 
&e.    [GRAifMAa.] 

Neuter  was  the  name  given  to  the  labourers 
of  the  hive-bee,  before  it  waa  discovered  that 
tfaaj  were  essentially  females,  though  infertile. 
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aqvlUbriwn.     [Stablv    ajxd 
Unstablx.] 

WeutnU  Salts.  Combinations  of  acids  and 
bases  which  are  neither  acid  nor  basic,  but  in 
which  the  displaceable  hydrogen  of  the  acid  is 
replaced  by  its  equivalent  of  the  basic  radicle. 

Weutralitj.  In  International  Law,  the 
condition  of  a  state  which  does  not  take  part 
in  a  war  between  other  states.  A  neutral 
nation  has  the  right  of  furnishing  to  either  of 
the  contending  parties  all  supplies  which  do 
not  fall  within  the  desmption  of  contraband  of 
war  ^CoKTBABAND  OF  Wah],  sud  to  concludo 
treaties  with  either  unconnected  with  the  sub- 
ject of  the  war.  It  appears  to  have  been 
the  old  principle,  with  regard  to  the  maritime 
trade  of  a  neutral  nation,  that  the  property  of 
an  owner  belonging  to  ih%  hostile  country 
might  be  seized  by  a  belligerent  on  board  a 
neutral  power^s  vessel;  but  the  general  rule 
now  asserted  is  that  the  flag  covers  the  cargo : 
by  which  means  right  of  search,  ejLcept  for 
speciflc  purposes,  is  rendered  unnecessarv. 
By  the  declaration  of  March  28,  1854,  made 
on  the  occasion  of  the  Russian  war,  England 
waived  the  right  of  seizing  enemy's  property 
on  board  a  neutral  vessel,  unless  contraband, 
but  did  not  abandon  it. 

Wonwaines  (Fr.  from  neuf,  nine).  In  the 
Roman  Catholic  Church,  prayers  offered  np  for 
nine  successive  days,  in  oiaer  to  obtain  the 
favour  of  Heaven.    (Diet,  ds  la  Conversation,) 

Wew  Connesloii  Metliotfleta  or  XU- 
limmltee*  A  society  so  called  from  Alexander 
Kilham,  who  was  the  immediate  means  of  their 
separation  from  the  Wesleyans,  from  which 
body  they  withdrew  on  the  ground  of  the  almost 
irresponsible  power  exercised  bv  the  Conference. 
Their  number  is  not  considerable. 

Wew  Sed  Sandstone*  This  name  is  given 
by  geologists  to  a  group  of  sandstones,  generally 
of  a  red  colour,  belonging  to  the  lowest  ana 
oldest  division  of  the  secondary  period,  and 
distinguished  by  fossil  contents  from  some  other 
important  sandstones,  also  of  a  red  colour,  but 
in  rocks  below  the  carboniferous  limestona 
The  latter  are  called  Old  Rbd  SaimsTQifs. 
The  series  as  developed  in  England  con- 
sists chiefly  of  colourea  sandstones  and  marls 
containing  enormous  quantities  of  salt,  boA 
rocksalt  and  saline  sprinss,  and  much  gypsum. 
It  includes  the  upper  and  lower  members  of  the 
Trzassic  Serixs  of  the  Continent^  the  Muscbxlp 
XALK  or  shell  limestone  being  absent.  The 
sandstones  are  much  used  as  building  stone, 
and  some  of  them  near  liverpool  and  Warwick 
are  remarkable  as  having  upon  them  numerous 
footprints  of  animals,  reptilians  chiefly,  but 
probably  also  birds.  £xcept  these  footprints, 
fossils  are  rare  in  the  new  red  sandstone  in 
England,  though  many  fragments  of  plants 
have  been  found  from  time  to  time,  and  some 
shells.  In  the  Muschelkalk  of  the  Contineat 
there  are  many  characteristic  fossils. 

Wew  Style.    In  Chronology.    [Sttul] 

JTew  Xeetament.  The  name  given  to 
that  portion  of  the  Bible  which  comprises  ths 
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^QtmpeHn  and  the- 'Apostolic  EpisUev,  inth  the 
Apocalypse  or  Kevelation  of  St.  John.  The 
itm  Goepels  bear  the  names  respeetiyely  of 
Matthew,  Mark,  Luke,  and  John.  These  are 
followed  by  the  Acts-  of  the  Apostles^  which 
luiTe  been  attributed  to  St.  liuke,  and  by 
twenty>one  Epistles,  of  which  fourteen  have 
been  ascribed  to  St.  Panl^  three  to  St.  John, 
two  to  St.  Peter,  one  to  St  James,  and  one  to  St. 
JTude.    [BtBLB ;  Biblical  Histosy  ;  Epistlb.] 

3r«w  Tear**  Bay.  The  celebration  of  the 
commencement  of  the  new  year  dates  from 
high  antiquity.  The  Jews  regarded  it  as  the 
anmYeorsoiy  of  Adam's  birthday,  and  celebrated 
it  ^ith  splendid  entertainments^-s  practice 
which  they  haTe  continued  down  to  the  present 
time.  The  Bomans  also  made  this  a  holiday, 
and  dedicated  it  to  Janus  with  rich  and  nu- 
merous sacrifices;  the  newly  elected  magis- 
teates  entered  upon  their  duties  on  this  da^ ; 
the  pec^le  made  each  other  presents  of  gilt 
dates,  figs,  and  plums ;  and  even  the  emperors 
zeoeiTed  fhmi  their  subjects  new  year*s  gifts, 
which  at  a  later  period  it  became  compukoiy 
Co  bestow.  From  the  Bomans  the  custom  of 
making  presents  on  New  Year's  Day  was  bor- 
rowed by  the  Christians,  by  whom  it  was  loxig 
retained ;  but  even  in  those  coimtries  where  it 
lingered  longest,  in  France  and  Scotland  for 
instance,  it  is  falling  rapidly  into  desuetude. 

JTeweU*  In  Ar^itectuie,  the  space,  either 
solid  or  open,  round  which  the  steps  of  a  stair- 
cue  are  turned. 

JTewspaper  Wimpartlmgm  The  system  of 
reporting,  by  which  the  parliamentary  debates 
4md  speeches  delivered  at  public  meetings,  &c. 
Bze  giTen  to  the  public  As  it  is  contrary 
to.t^  rules  of  both  Houses  that  any  stranger 
ehould  be  present,  the  publication  of  the  debates 
if  held  to  oe  a  breach  of  privilege ;  but  this  re- 
gulation has  always  been  defeated,  either,  as  in 
former  times,  by  the  means  adopted  by  Dr. 
Johnson  and  others  of  publishing  the  speeches 
o£  the  different  members  under  fictitious  names, 
or,  as  at  present,  by  the  Houses  themselves 
taeitlv  giving  their  sanction  to  the  practice. 
The  ioimdation  of  the  present,  system  of  parlia- 
mentaiT  rraorting  maj  be  fairly  ascribed  to  the 
'late  "sir,  William  Wood&ll,  whose  retentive 
memory  enabled  him,  after  having  listened  to 
.the  debates,  daily  to  communicate  to  the  public, 
in  whait  he  called  A  hasty  Sketch  of  the  Pro- 
ceedingt  in  Parliament  last  Nighty  a  full  and 
accurate  account  of  the  different  speeches. 
Secret  deliberations,  however,  have  been  so  long 
renounced,  that  the  right  of  the  public  to  be 
present  through  their  agents,  the  reporters,  is 
as  clearly  establiahed  now  as  if  no  theoretical 
privacy  had  ever  existed ;  but  if  any  member 
were  repeatedly  to  insist  upon  the  exclusion  of 
strangers,  as  all  are  called  who  neither  are 
members  nor  officers  of  the  house,  there  can  be 
no  doubt  that  this  abuse  of  the  privilege  must 
lead  to  such  a  modification  of  the  staliding  order 
as  would  deprive  individual  members  of  any 
«ontr^  over  a  matter  so  -interesting  to  the 
'Batim.    The  process  of  parliamftntaiy  rsporting 
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the  qualifications  of  those  by  whom  the 
task  is  {formed,  cannot  be  adequately  de- 
scribed within  the  narrow  limits  of  tms  axtide ; 
but  it  is  hoped  that  the  reader  may  be  enabled 
to  form  some  idea  of  both  from  the  foUowiDg 
brief  outline.  Bvery  publication  not  copring 
from  or  abridging  any  other,  but  giving  original 
reports,  keeps  one  of  a  series  of  repoKitis  con- 
stantiy  in  the  gallery  of  the  Lord^,  and  another 
in  the  Commons.  These,  like  sentinds,  am  at 
intervals  of  three-quarters  of  an  hour  relieived 
by  their  colleagues,  when  they  take  advantage  of 
the  respite  to  transcribe  their  notes,  in  order 
to  be  readv  again  to  resume  the  duty  of  n6te- 
taking,  and  afterwards  that  of  transcription  for 
the  press.  A  succession  of  reporters  for  each 
establishment  is  thus  maintained,  and  the  pro- 
cess of  writing  from  their  notes  is  never  inter- 
rupted till  ao  account  of  the  whole  debates 
of  the  evening  has  been  committed  to  the  handv 
of  the  printer.  The  publications  for  which 
reporters  are  constantly  in  attendance,  are 
the  London  morning  newspapers,  from  which 
all  others  that  give  debates  are  under  the 
necessity  of  cojpfying  or  abridging  thein.  The 
number  of  reporters  maintained  by  each  varies 
from  ten  or  eleven  to  seventeen  or  eighteen. 
They  are  for  the  most  part  gentlemen  of 
liberal  education — many  having  graduated  4t 
the  universities  of  Oxf<»d,  Cambridge,  Bdio- 
burgh,  Glasgow,  or  Dublin.  The  expeditiota 
and  ability  with  which  their  duties  are- per- 
formed must  be  admitted  by  every  one  iHib 
attends  a  debate  and  afterwards  reads  a  news- 
paper; while  the  correctness  and  rapidity  with 
wmdi  their  manuscript  is  put  in  type  and 
printed  has  long  been  a  subject  of  surprise  ad 
admiration. 

Wewspapera.  Publications  in  numbers, 
consisting  commonly  of  single  sheetSi  and  pub- 
lished at  short  and  stated  intervals,  conveying 
intelligence  of  passing  events.  In  Bome,imder 
the  government  of  the  emperors,  periodical 
notices  of  passing  events  [Acta  DiuiufA]  were 
compiled  and  published;  but  our  accounts  of 
these  ancient  newspapers  are  somewhat  obscure 
and  uncertain.  In  modem  Europe,  the  earliest 
occasional  sheets  of  daily  intelligence  seem  to 
have  appeared  at  Venice,  during  the  war  of 
1563  against  the  Turks  [G-azbitb];  and  the 
earliest  regular  paper  appears  to  have  been  a 
monthly  one,  published  in  the  same  dty  by  the 
state :  but  these  were  distributed  in  manuscript, 
and,  owing  to  the  jealousy  of  the  government, 
were  circulated  in  this  form  down  to  very  late 
times.  Extraordinary  gazettes  are  said  to  have 
been  published  in  England  by  authority,  during 
the  tmie  when  the  arrival  of  the  Spanish  Ar- 
mada was  apprehended ;  but  the  specimens 
preserved  in  Uie  British  Museum,  and  so  Ions 
regarded  as  authentic,  are  now  demonstnted 
to  have  been  forgeries. 

Genuine  English  newspapers  date  from  the 
first  vear  of  the  Long  Parliament^  the  oldest 
that  has  been  discovered  being  a  quarto  pam- 
phlet of  a  few  leaves,  entitled  I%s  Divmal 
Ooeurrenoes   or   Daily   Proeeedinys   of  .both 
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Bounty  m  ihs  Ormt  and  Btmpy  Parliarmmt, 
from  Noff^mber  3,  1640»  ia  liovember  3,  1641. 
More  than  one  hundred  papers,  with  different 
titles  appear  to  hare  been  pnbliahed  froai.  this 
time  to  the  death  of  the  aing,  and  upwards 
of  eightj  from  that  date,  to  the  Beatoration. 
These  were  at  first  published  weekly,  but  as 
the  interest  increased,  twice  or  thrice  a  week, 
and  even,  it  would  seem,,  daily,  at  least  for  a 
time.  Such  were  the  French  Intdligeneerj  the 
Dutch  Spy,  the  Scots  Dove,  ^,  but  Mercuries 
of  all  sorts  were  the  fayourite  title.  Thus 
they  had  the  Mercuriua  Acheronticue,  Auliettf, 
Dritannicus,  Laughing  Mercury,  and  Mer- 
curius  Maatix,  which  last  faithMly  lashed 
aU  the  rest.  The  great  newspaper  editors 
of  the  day  were  Marchmont  Keedham  on 
the  Pxesbyterian,  and  Sir  John  Birkenhead 
on  the  Boyalist,  side.  These  "^ere  followed 
by  Sir  Roger  TEstrange,  who  has  been  ranked 
amon^  the  jpatriarchs  of  the  newspaper  press. 
This  joumabst  is  admitted  to  have  been  by  no 
means  deficient  in  readiness  and  shrewdness ; 
but  the  acrimony  displa^^ed  in  his  Tory  pa^, 
The  Ob^erwUor,  against  ms  unfortunate  political 
adyersariies  is  frequently  ungenerous  and  even 
crueL 

*  In  1685  (s$y8  Lord  Macaulay)  nothing  like 
the  London  daily  paper  of  our  time  existed,  or 
could  exist.  Neither  the  necessary  capital  nor 
the  necessary  skill  was  to  be  found.  Freedom 
too  was  wanting,  a  want  as  fatal  as  that  of 
either  capital  or  skill.  The  press  was  not 
indeed  at  that  moment  under  a  seneral  censor- 
ship. The  licensing  Act,  which  had  been 
passed  soon  after  the  Restoration,  had  expired 
m  1679.  Any  person  might  therefore  print, 
at  his  own  risk,  a  history,  a  sermon,  or  a  poem 
without  the  previous  approbation  of  any  officer; 
but  the  judges  were  unanimously  of  opinion 
that  this  liberty  did  not  extend  to  gazettes, 
and  that,  by  the  common  law  of  England,  no 
man,  not  authorised  by  the  crown,  haa  a  right 
to  publish  political  news.  While  the  Whig, 
party  was  still  formidable,  the  gorernfaent 
thought  it  expedient  occasionally  to  cbnniye^ 
at  the  Violation  of'  this  rule.  During  the' 
great  battle  of  the  Exclusion  Bill  many 
newspapers  were  suffered  to  appear,  the  Pro- 
ieeUtnt  Inidligence^  the  Current  InteWgenee, 
the  Domeetie  InttUigence,  the  True  Newe^  the. 
London  Mercury.  iNone  of  these  was  published 
oftener  than  twice  a  week.  None  exceeded  in 
size  a  single  small  leaf.  The  quantity  of  matter 
which  one  of  them  contained  in  a  year  was 
not  more  than  is  often  found  in  two  numbers 
of  the  Times.  After  the  defeat  of  the  Whigs,  it 
was  no  longet  necessary  for  the  king  to  be 
sparing  in  t£e  use  of  that  which  all  his  judges 
had  prpnounced  to  be  his  undoubted  prero- 
gative. At  the  close  of  his  reign  no  newspaper 
was  suffered  to  appear  without  his  allowance : 
and  his  allowance  was  given  exclusively  to  the 
LtrndoU'  GoMttte^  The  London  Gajfeth  came 
out  only  on  Mondays  and  Thursdays.  The 
contents  generally  were  a  royal  prodamatlon, 
two  Qg  Area  Togy  addrsMW,  noticei  of  two  or 
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three  promotions^  an  account  of  & 
between  the  imperial  troops  and  the  Janissariai 
on  the  Danube,  a  description  of  a  highwaymai^ 
an  announcement  of  a  grand  cockfidat  between 
two  persons  of  honour^  and  a^  ac^rertisement 
offermg  a  reward  for  a  straved  dog.  The 
whole  made  up  two  pages  of  moderate -aix^ 
Whatever  was  communicated  respecting  mattaif 
of  the  highest  moment  was  communioated  u^ 
the  most  meagre  and  formal  Bt^l^.  «  •  ^ 
But  the  people  who.  lived  ai  a  distance  from 
the  great  theatre  of  political  contention  could 
be  kept  regularly  informed  of  what  was  passing 
there  only  by  means  of  newsletteon.  To  ttrei- 
pare  such  letters  became  a  calUng  in  London, 
as  it  now  is  among  the  natives  of  India.  Jlia 
newswriter  rambled  from  coffee-room  to  ooffee- 
roonit  collecting  reports,  squeeaed  himself  into 
the  Sessions  .^Qu/ie  at  the  Old  Bailey  if  th^na 
was  an. interesting  trial,  nay,  perhaps  obtained 
admission  to  the  ^;allery  of  Whitehall,  and 
noticed  how  the  king  and  duke  looked.  In 
this  way  he  gathered  materials  for  weeUy 
epistles  destined  to  enlighten  some  county 
town  or  some  bench  of  rustic  magistrates. 
Such  were  the  sources  from  which  Uie  inha- 
bitants of  the  largest  provincial  cities,  and  the 
great  body  of  the  gentry  and  clergv,  learned 
almost  all  that  they  knew  of  the  nistory  of 
their  own  time.  .  .  .  It  is  scarcely  ne- 
cessarv  to  say,  that  there  weise  then  no  pro- 
vincial newspapers.  Indeed,  except  in  the 
capital  and  at  tne  two  universities^  there  was 
scarcely  a  printer  in  the  kingdom.  The  only 
press  m  England  north  of  Trent  appears  U> 
nave  been  at  York.'  For  the  history  of  thp 
newspaper  press  from  this  period  to  tha  end 
of  the  seventeenth  century,  see  Macaulay's 
History,  vol.  iv.  pp.  604-606. 

From  their  first  imperfect  beginnings  news- 
papers have  gradually  mareasrd  in  numbor, 
jnatter,  and  eonseqnence,  until  they  .fonn»  in 
many  European,  countries,  one  of  the  most 
important  features  in  the  social  economy  ni 
;the  pec^de ;  exercising  a  marked  influence  <h» 
domestio  manners,  literature,  and  usagos*  bat 
laore  especially  powerful  as  a  great  political 
instrument.-  London  newspapers,  ana  indeed 
many  of  the  principal  provincial  papers  also,  are 
remarkable  for  the  gtei^t  mass  and  varied  of 
matter  which  they  contain,  the  abilitv  of  their 
leading  articles,  the  rapidity  with  which  thej 
are  prmted  and  drcolatedv  and  the  accuracy 
and  .copiousness  «f  their  debates.  The  piracy 
existing  in  the.  newspaper  press,  is  a  (^Ufficul^ 
under  which  the  leading  newspapers  are  j>Iaoed 
in  consequMoe  of  the  want  of  any  avulaUe 
copyright  in  the  news  or  articles  which  thfy 
supply. 

In  Great  Britain  newspapers  were  subjected 
to  sevtfal  statutory  anactments.  By  6  &  7 
Wm.  IV.  c  76  no  person  can  print  or  publifh 
anv  newspaper,  until  a  declaration  has  been 
delivered  at  the  Stamp  Oflce,  stating  the  nana 
and  places  of  abode  of  the  printer,  publisher, 
and  proprietor;  specifying  the  amount  oi  sharaa 
la  the  updwtaking,  the  tiUq  .af.th«j>a9er^i4}4^ 
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of  tlia  bnildiog  invliich  it  U  intended, 
UM  ui«  paper  Khali  bt  printed.    A  coyy  ot\ 
uttTj  Dflvspaper  ii  to  be  drlifered,  tipun  IhRj 
iaj  of  pnbU«atioD,  to   the  eommitBiuacrs  ofi 
■l«mp*,  adder  a  penilty  of  201.     Pereona  pub-  j 
liihisg   cevipapen    vitliout   thn    Dame   and 
place  of  abode  <tf  the  prioter  affixed,  are  made 
uable  to  a  petialtv  of  201.  for  each  oifcDce, ' 
■ad  peace  ofBeen,  bj  Tirtne  of  a  varruni  from  ' 
a  juitice  of  the  peace,  maj  enter  acj  plai:e  to  | 
make  Bearcli,  4o.     By  80  Geo.  III.  c  9  nt 
paiiodical,   pamphle^   or  paper,  pabliiiltrd 
iDterraU  not  exceeding  twentj-aix  di.js,  co 
taining  public  aaws  or  intelligence,   ur   ni 
ramarka  thereon,  or  on  any  matter  in  cliurE^h 
•tate.  not  containing  more  than  two  ■hcctn, 

Cbliabed  at  ■  leu  price  than  aiipence,  shi 
deemed  neirepapera.  By  1  Wm.  IV,  c  ' 
■ecnritiea  may  be  demanded,  to  the  aiDuunt 
40011  or  SOOl.,  from  both  priadpal  and  suieti< 
vfaen  it  ia  intended  to  publish  a  newspaper 


pamphlet  of  the  deaenption  mentioned 
Qeo.  III.  c  0.  Tbeie  lecuritiea  are  intpDdetl 
to  aecure  payment  of  damages  or  coal  a  which 
may  be  incurred  in  an  actjon  for  libel  nzainst 
the  conductor  of  the  paper.  The  etamp  duties 
«n  nempapen  vera  repealed  in  1869,  nud  the 
abore-mentioned  statutory  prorisioDa,  in  fur  jib 
then  ■ubgisting,  were  repealed  in  1869  (sUI. 
82  &  33  Vict.  c.  2i).  This  haa  in  soioe  cusea 
thrown  difficulties  in  the  way  of  prosecntiooB 
tor  libel  by  impeding  fannal  proob. 

In  France  newspapers  are  generally  under- 
taken in  aharea.  The  editon  and  principal 
writen  are  more  responsible  and  more  gene- 
tally  known  than  in  England :  this  ia  either  a 
cause  or  an  eflect  of  the  general  pngMdice  in 
that  country  against  anonymona  vnting,  vhich 
ia  by  no  means  so  common  as  among  ouraelvea  ; 
hut  perhaps  one  of  iti  conaequeneei  is,  iliat 
newspapers  are  more  notoriously  onder  the 
control  of  particular  sections  of  the  poiitical 
world,  or  of  powerful  bdiTidnals.  Political 
newspapers  ban  th^  mbsidiaiy  articles  on 
subjects  of  theatrical  or  literary  cnticiam  added 
in  the  ahape  technically  tensed  ftmUiton,  a. 
•ubdinsion  of  the  page.  This  custom  vns  in- 
troduced about  1800  in  ths  moat  infiuentinl 
Xof  that  penod,  and  has  since  been  |:;ene- 
foUowed.  The  periodical  press  of  France 
was  onder  strict  control  during  the  Empire ;  Che 
censorship  waa  continued  until  1819,  and  re- 
established in  I  S!0,bnt  again  abolished  in  1821. 
At  that  period  a  law  was  paosed  compelling  the 
proprietot*  to  giTe  seconty  for  the  good  con- 
duct of  thsir  joomalt,  under  a  penally  of  10,000 
franca  in  Paris,  and  Tariona  Irsser  amns  in  the 
drportmanto.  The  ceotorship  was,  baweri^, 
agun  instituted,  and  agun  aboUahed  in  1827. 
By  the  famous  ordinucea  of  1S30  the  liberty 
of  the  periodieal  picas  was  suspended.  In 
UHS,  law!  of  a  Tory  asreia  ohanctvr  were 
pHsad,  to  snUect  the  proprietors  of  journals  to 
tudar  MDTtetion  and  heaner  punishment,  in 
esM  of  tiattsgreiMing  the  writling  laws  of  libel 
•gainst  gonnimeot  or  iadiTidnala,  and  ei- 
MidiBg  ud  maltiplyiiig  the  pnmsiona  of  that 
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law.  Id  December  ISSI,  llie  rerolntionarT 
goremment  of  Louis  Napolson  Bonaparte  oob- 
I  menced  it*  career  with  a  sweeping  sn[^>rMsioD 
I  of  tjis  press  unparalleled  in  modem  time*. 
j  Thv  Gattttt  dt  Franct  appeared  Mgolsrly 
from  1S31  to  1792,  farming  a  coUscbon  A 
163  TOlomes;  it  was  continued,  also,  bulwitl) 
'  some  interruptions,  through  ths  period  of  tlie 
RtTolotipp.  .' 

I  Aceontlng  to  IlitcheU's  Stvpaper  Pre$$ 
Dirtcterg  for  1875,  the  present  podtion  <j 
'  jonmalism  may  be  thus  stated  : — 

There  are  1,009  joaroala  poblished  in  the 
United  Eingdom,  distributed  as  follows  :  Eng- 
land, l,2tTl  Wales,  flS;  Scotland,  149;  Ire- 
land, 137  :  Channel  Islands.  18. 

The  daily  papers  published  in  the  United 
Kingdom  naj  be  distribated  as  fallows : 
Engund,  98 ;  Wales,  2  ;  Scotland,  U  ;  Ireland, 
19;  Channellslands,  2. 

And  thess  may  be  particolnriaed  thus : — 

In  Ehoiahti  :  BamstJiple,  1 ;  Bajrrow,  I ; 
Birminglinm,  fi;  Bolton,  3;  Bcwiroid,  4; 
Brighton,  3  ;  Bristol,  3  ;  Bury,  1 ;  Chelten- 
bau,  1 ;  DarlinEton,  I ;  Dewsbury,  1 ;  Exeter,  S; 
Ilaoley.  1;  Hudderafleltl,  2;  Hull,  2;  Ipswich, 
1 ;  Leeds,  4  ;  Leicester.  3 ;  LiTerpool,  7  ;  Han- 
clii'SCer,  fi  ;  Middleeborough,  2;  Newcastla-opoB- 
Tjiie,  6;  Newport,  S.  Wales,  1;  Norwich,  Ij 
^'uttingham,  3  ;  Oldham.  1 ;  Peomnco.  1 ;  Fly- 
mouth,  2;  Sheffield,  3;  Shields,  2;  Sunderland, 
2  ;  Windiior,  1 :  Wolverhampton,  2  ;  York,  I. 

In  Walks  :  Ciudifr,  3. 

In  Scotluip:  Aberdeen.  );  Dundee,  3; 
Edinburgh, 4 ;  Qlasfcow.f;  Greenock,  1 ;  Lritb.l. 

Id  Iseund  :  Belfast,  7 ;  Cork,  3 ;  Dnblin,  8 ; 
Wnterford.  1. 

In  the  CHm:*!-.!.  Islakds  :  Jersey,  I  ;  Onem- 

In  the  United  States,  newspapers  have  madr 
rapid  strides,  if  we  regard  only  the  quantity 
uf  matter ;  between  two  and  three  thousand 
separate  newspapers  being  publiahed,  with  a 
drcnlatian  which  may  be  counted  by  million*. 

ICawton's  Knie.  In  Algebra,  a  rule  giren 
bv  Sh  I.  Nflwtoti,  in  bis  Arithmftica  Univtriatit, 
part  ii.  chap,  ii.,  far  finding  limits  to  the  nam- 
biT  of  poaitiTe  and  to  the  Qomber  of  negatirs 
roots  01  an  equation.  Prof.  Sylvecter,  who  was 
the  first  to  dsmonstiate  this  role,  describes  it 
a  paper,  flrit  published  in  ths  iVa- 
ctfdingi  of  l&t  London  Matltematieal  Sodelf 
(ISHfl): 

+  n(i..ix  +  «.~0, 
being  an  equatioa  of  the  n"  d^tee,  o^,, . , .  o^ 
are  termed  ito  tifl^  elemeota,  and 

A.-a.',  A,-o,'-a.ap,.  .  . 

■*.-i-o'ii-i-'^-ia..  A,-a', 

Its  juadratie  elements.    Further,   a„  a,tt  is 


of  simple,  and  An  A,*; 
of  quadratic  elements;   *^  J'*'  1 
being   an  aasoaatad   eaaph   of   annccaiiuns 
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Now  each  succession  in  an  associated  couple ! 
may  contain  a  permanence  or  a  variation  of. 
signs.    Thus  an  associated  couple  may  con- 
sist of  two  permanences  {double  permanence),  of  j 
a  superior  yariation  ana  inferior  permanence 
(variation-perTnanence),  and  so  on.    These  de- 
nominations being  accepted,  Newton's  rule,  in 
its  complete  form,  may  he  stated  thus : — 

'On  writing  the  complete  series  of  quadratic 
under  the  complete  series  of  simple  elements  of 
/{x\  in  their  natural  order,  the  number  of 
double  permanences  in  the  associated  series  so 
formed  is  a  superior  limit  to  the  number  of 
negmtiye  roots,  and  the  number  of  Tariation- 
permanences  in  the  same  is  a  superior  limit  to 
the  number  of  positiye  roots  in  /{ry  As  a 
corollary  it  follows  that  the  number  of  ima- 
ginaiy  roots  cannot  be  less  than  the  number  of 
yariations  in  the  series  of  quadratic  elements. 

Prof.  Sylyester  has  also  greatly  ffeneralised 
the  rule  of  Newton ;  for  instance,  ne  giyes  a 
theorem  haying  the  same  relation  to  Newton's 
rule  that  Fourier's  theorem  bears  to  Descartes' 
rule. 

WewtonSan  Vbllosoplij.  This  term  is 
used  in  yarious  senses.  Sometimes  it  is  used 
to  denote  the  doctrine  of  the  uniyerse  as  de- 
livered by  Sir  Isaac  Newton  in  the  Principia ; 
sometimes  the  corpuscular,  or  modem,  or 
experimental  philosophy,  as  opposM  to  the 
theories  of  Descartes  and  others;  but  most 
frequently,  perhaps,  the  mathematical  theory  of 
uniyersalgrayitation.  [GBAyrrATiOM;  Physics.] 

Wezi  (Lat.  part,  of  necto,  /  bind).  In 
Koman  Antiquities,  persons  fireebom,  who^  for 
debt,  were  deliyered  boimd  to  a  creditor,  and 
obliged  to  serve  him  until  they  could  dis- 
charge it  On  the  abolition  of  the  law  of 
Nezum,  see  Sir  G-.  C.  Lewis  On  the  Credibility 
of  Early  Soman  History  ii.  479. 

West  Mend  of  an  Infant  or  Marriea 
IVoaaan.  In  Law,  one  who  institutes  and 
conducts  suits  in  equity  in  the  name  and  on 
behalf  of  the  party.  An^  person  sui  juris  may 
act  in  this  capacity,  provided  his  interest  is  not 
adyerse  to  that  of  the  party.  In  the  case  of  a 
married  woman,  her  consent  must  be  obtained ; 
but  no  consent  is  necessary  in  the  case  of  an 
infant.  In  either  case  the  next  friend  is  re- 
sponsible for  the  costs  of  the  proceedings. 

V11>elnnfen«  XAy  of  tlie.  The  name 
given  to  the  most  ancient  existing  monument 
of  German  epic  poetry.  It  is  supposed  to  haye 
existed,  in  substance  at  least,  two  centuries 
before  the  reign  of  Charlemagne,  and,  like  the 
early  compositions  of  poets  in  all  ages,  to  haye 
consisted  originally  of  detached  ballads  and 
poems,  which  were  afterwards  gradually  col- 
lected, and  at  length  motdded  into  the  complete 
form  in  which  they  at  present  exist.  [£^c.] 
The  last  of  the  modifications  which  it  under- 
went took  place  towards  the  end  of  the  twelfth 
century,  and  is  attributed  to  the  Minnesinger 
Heinrich  yon  Ofterdingen.  The  story  turns 
upon  the  adventures  of  Kriemhilt,  who  is 
localised  in  Burgundy,  and  is  first  won  by 
the  valiant  Siegfried,  and  after  he  is  treaeher- 
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ously  murdered  giyes  her  hand  to  Atli  (iden* 
tifiea  with  Attila,  king  of  the  Huns),  chiefly 
in  the  hope  that  through  his  power  and  in- 
fluence she  may  be  reyenged  on  the  murderers 
of  her  fdrmer  lord.  The  assassins,  accordingly, 
and  all  their  kin,  are  induced  to  visit  Aui, 
when,  by  the  instigation  of  the  queen,  a  deadly 
feud  arises,  in  the  course  of  which  almost  the 
whole  army  on  both  sides  is  cruelly  slaught- 
ered. By  the  powerful  but  reluctant  aid  of 
Dietrich  of  Bern  (Theodoric,  who  conquered 
Odoacer  at  Bayenna,  in  the  famous  Baben- 
schlacht)  and  lived  at  Verona,  Bern),  the  mur- 
derer of  Siegfried  is  at  last  vanquished,  and 
brought  bound  to  the  feet  of  the  queen,  who 
relentlessly  raises  the  sword  of  the  departed 
hero,  and  with  her  own  hand  strikes  off  the 
head  of  his  enemy.  The  famous  Hildebrand, 
whose  exploits  are  depicted  in  the  Heidrn- 
buck,  instantly  ayenged  the  act  by  stabbing 
the  queen,  who  falls  exulting  on  the  body 
of  her  hated  victim.  The  work  is  divided 
into  thirty-eight  books.  The  Nibelunyen  Lied 
formed  for  many  centuries  the  chief  tradition- 
ary record  of  the  romantic  deeds  and  senti- 
ments of  the  German  nation,  but  at  the  era  of 
the  Reformation  it  sank  wholly  into  obliyion ; 
from  which,  howeyer,  it  has  within  the  last 
thirty  years  been  rescued,  and  permanently 
placed,  by  the  labours  and  commentaries  of 
Hagen,  Zeune,  Simrock,  and  Schlegel,  among 
the  most  conspicuous  monuments  of  human 
genius. 

Among  the  heroic  poems  of  those  nations 
which,  in  contradistinction  to  those  of  the 
Greeks,  whose  skilful  unfolding  of  incidents 
and  dramatic  yividness  of  representation  were 
unrivalled,  have  remained  satisfied  with  a  more 
simple  mode  of  poetiy,  the  Nibdungen  Ided 
claims  a  yery  high  place — ^perhaps  among  all 
the  heroic  chiyalrous  poems  of  Northern  Europe 
it  is  entitled  to  the  first.  It  is  a  series  of  pic- 
tures, each  naturally  following  the  other,  and 
all  delineated  with  great  bokmess  and  simpli- 
city, and  a  total  disregard  of  all  superfluities. 
The  German  lan^iuage  appears  in  this  work  in 
a  state  of  perfection  to  ynuch  in  the  subsequent 
periods  of  its  early  history  it  had  no  pretensions. 
In  the  Nibdungen  Lied,  m  the  same  manner  as 
in  thelegends  of  Troy  and  of  Iceland,  the  interest 
turns  on  the  fate  of  a  youthful  hero,  inyested 
with  all  the  attributes  of  beauty,  magnanimity, 
and  triumph,  but  dearly  purdiasing  all  these 

§  lories  by  the  certainty  of  an  early  and  pre- 
icted  death.  [Mttholoot,  CoMFARATiys.J  If 
the  last  catastrophe  of  the  German  poem  be 
more  tragical  than  anything  in  the  Iliad,  the 
death  of  the  German  hero,  on  the  other  hand, 
has  in  it  more  solemnity,  stillness,  and  tender- 
ness. The  groundwork  of  the  lay  is  the  same 
as  that  of  the  older  Volsunoa  Saga.  (Dasent's 
Popular  Tales  of  the  Norse,  Introduction ;  Mux 
Miiller*s  Comparative  Mythology,  p.  68  &e. ; 
SchlegeVs  History  of  Literature,  Edin.  1818| 
yol.  i  pp.  270, 272.) 

VIearairiiA  iViaod.  The  wood  of  tht 
Ctstaipima  mMnata,  a  trea  growing  in  Nie»> 
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;  it  is  a  species  of  Brazil  wood,  a];id  is 
Vied,  with  solntion  of  tin  as  a  mordant,  to  dye 
a  br^t  but  fugitiye  red. 

Vio«f  C^imell  of.  The  first  OBcnmenical 
council  held  in  the  Christian  church.  It  was 
ooDvened,  a.d.  325,  at  Nicaea  in  Asia  Minor  by 
the  emperor  Constantine,  in  order  to  settle 
di£Eerences  that  had  arisen  in  respect  to  the 
doctzines  of  Arius.  This  council  was  attended 
bj  up^rards  of  250  bishops,  of  whom  a  great 
migoritj  came  from  the  East,  besides  presby- 
teiB,  deacons,  and  others  from  all  parts  of  the 
Gfaxistian  world.  The  chief  question  was  the 
Azian  heresy;  and  the  council  issued  in  the  ex- 
oommunication  of  Arius.    [Ahiaks.] 

Vleene  Creed.  The  confession  of  faith  in 
which  the  consubstantiality  of  the  Father  and 
^aa  is  asserted  against  the  Arians.  [Abiaks.] 
This  creed ,  was  commenced  by  the  council  d 
Nice,  A.D.  325,  and  completed  by  the  second 
general  council  of  Constantinople,  a.d.  381. 
Bat  the  words  *  and  the  Son,'  after  those  '  Who 
proceedeth  from  the  Father,'  were  added  by  the 
Latin  church  (certainly  before  a.d.  411  ^,  ex- 
pressing a  point  of  doctrine  in  which  it  oiffers 
nom  ihb  Qreek.  The  Nicene  Creed  was  gene- 
ripUy  used  by  the  Eastern  churches  in  the 
adnauistration  of  baptism;  but  was  not  in- 
serted in  their  daily  seryice  till  the  fifth  cen- 
tury. In  the  seryice  of  the  church  of  Rome  it 
wasinscribed  A.D.  1014. 

.MIelie(Fr.;  Ital.  nicchia).  In  Architecture, 
a  square  or  a  cylindrical  recess,  formed  in  a 
waU,  to  receive  a  yase,  statue,  or  other  erect 
ornament. 

Wloktfl.  Symbol  Ni ;  atomic  weight  58*8. 
A  white  metal  discoyered  by  Cronstedin  1751 ; 
it  is  ductile,  malleable,  attracted  by  the  magnet, 
and,  like  iron,  may  be  rendered  magnetic.  Its 
specific  grayity  when  hammered  is  about  9. 
It  is  rather  more  fusible  than  pure  iron ;  is  not 
altered  by  exposure  to  air  and  moisture  at 
common  temperature,  and  has  therefore  been 
used  to  plate  iron,  but  is  slowly  oxidised  at 
a  red  heat.  Its  principal  ore  is  a  copper- 
coloured  mineral  found  in  Westphalia,  and 
called  kup/emickd,  nickel  being  a  term  of 
detraction  used  by  the  German  miners,  who 
expected  from  the  colour  of  the  ore  to  find  that 
it  contained  copper.  It  is  also  obtained  firom 
an  impure  arsenide,  known  under  the  name  of 
Speiss.  The  salifiable  oxide  of  nickel  is  NiO. 
Its  salts  are  mostly  of  a  grass-green  colour,  and 
the  ammoniacal  solution  of  its  oxide  is  deep 
blue,  like  that  of  copper.  Ferrocyanide  of 
potassium  giyes  with  nickel  salts  a  white  or 
yery  pale  green  precipitate. 

An  alloy  of  nickel  and  iron  forms  an  in^e- 
dient  in  most  aerolites  and  in  the  masses  of 
natiye  iron  found  in  yarious  parts  of  the  world, 
in  which  the  proportion  of  nidcel  yaries  from 
1*5  to  8*5  per  cent.  With  ooppeTf  nickel  forms 
a  hard  white  alloy.  The  umte  copper  of  the 
C]bdnefe„  or  Pajt/ong,  consists  of  40*4  jdarts  of 
copper,  31*6  of  nickel,  25*4  of  sine,  and  2*6  of 
ir^n.  A  similar  alloy  is  often  used  as  a  substi- 
tute for  silyer»  or  lor  plated  aztiblee,  under  the 
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I  name  of  Crerman  sUtfer  or  ArgetUane.  These 
white  alloys,  when  plated  with  silyer,  haye  oyer 
plated  copper  the  adyantage  of  not  showing  ared 
metal  upon  worn  edges.  Iron  and  steel  articles 
are  also  sometimes  electroplated  with  nickeL 

Vtokel  Bloom.  Natiye  arsenate  of  nickel. 
[Nickel  Ochbb.] 

Wickol  Olaiieo.  Xatiye  sulphide  of  nidul, 
sometimes  containing  arsenic  and  antimony. 

mckel  Oclire.  Natiye  arsenate  of  nickeL 
It  occursin  short  capillary  crystals  of  an  apple- 
green  colour ;  and  also  in  earthy  friable  masses. 

VIokol  Vyrltes.  Natiye  sulphide  of  nickel 
or  Capillary  Pyrites.     [MuxBarrs.] 

Vlckol  VitrloL  A  hydrated  sulphate  of 
nickel,  occurring  generally  as  a  greenish-white 
efflorescence  upon  a  sulfide  of  nickel  and  iron 
at  Wallace  Mine,  Lake  Huron. 

artokeline.    [Nickkl  Ochbb.] 

WloolaStans.  One  of  the  earbest  Christian 
sects,  mentioned  in  the  Apocalypse,  where  the 
angel  of  God  reproaches  the  church  of  Pergamos 
with  harbouring  persons  of  this  denomination. 
They  are  there  characterised  as  inclining  to  the 
licentious  and  pagan  practices  of  the  Gentiles ; 
but  the  fathers  haye  also  accused  them  of  par- 
taking in  a  great  measure  of  the  Gnostic 
opinions.  It  is  doubtful,  howeyer,  whether  on 
this  point  there  be  not  some  confusion  between 
the  Nicolaitans  of  the  first  and  the  followers 
of  Nicolaus  of  the  second  century. 

moolo.    [Onicolo.] 

mootlana  (so  named  after  Jean  Nicot,  a 
Frenchman,  who  in  the  year  1560  first  sent  the 
seeds  of  tobacco  into  France).  The  genus  of  Scia" 
nacea  to  which  the  Tobacco  plant  beloiigs.  The 
Tobacco  of  commerce  is  fiumished  by  two  or 
three  species,  but  chiefiy  bv^.  Tabacum,  a  tall- 
growing  annual  plant,  with  large  oblong  lance- 
shaped  leayes,  and  pink  funnel-shaped  flowers. 
Thi6  sort  is  largely  cultiyated  in  the  southern 
states  of  America,  in  China,  in  Holland, 
Germany,  France;  &c.  N.  rustical  a  smaller 
plant  with  oyate  leayes  and  green  flowers,  is 
cultiyated  in  many  parts  of  the  world :  and  N, 
persica^  repanda^  quadrivalvis^  multivaivis,  and 
latisaima  are  also  grown  for  their  produce. 

Tobacco  forms  an  important  article  of  com 
merce.  In  1864  the  total  imports  into  the 
United  Kingdom  amounted  to  66,61 5,1761bs., 
the  yalue  of  which  was  computed  at  3,448,294/., 
of  which  37,95  l,9281bs.  were  retained  for  home 
consumption,  and  yielded  in  duty  a  rerenue  of 
6,080,184/.  Snuff  is  manufactured  by  grindxi^ 
the  dried  and  prepared  tobacco  leayes. 

VtcotiAntlti.  A  white  ciystalline  substance, 
obtained  on  distilling  tobacco  leayes  with  water. 
It  has  the  appearance  of  a  camphor. 

Xteotine.  A  yolatile  poisonous  alkaloid, 
extracted  from  the  leayes  and  seeds  of  the  Nioo- 
tiana  tahacum^  or  common  tobacco,  the  physio- 
logical effects  of  wbich  are  due  to  this  base.  It 
is  a  colourless  transparent  oil ;  6  milligrama  will 
kill  a  medium>-8ized  dog  in  a  fe^iT  minutes.  Its 
formula  is  C,pH,^j. 

Vlotttation(Lat  Ditto, /wtfi/I;).  Winking 
of  the  eyes.    This  is  generally  a  nerrous  affac- 
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tion,  and  yery  frequently  it  becomes  a  trick  or 
habit.  Where  it  arises  from  any  local  irri- 
tating cause,  bathing  the  eyes  "with  warm  water 
affords  relief. 

VldAal.    A  sort  of  minor  excommimication 
among  the  Hebrews,  which  continued  usually  i 
about  a  month.    If  not  removed  within  that 
period,  it  was  prolonged  for  silty  or  even  ninety  i 
days.     If  durmg  this  term  satis&u^on  was  not 
made»  the  excommunicated  person  fell  into  the  ' 
cherem,  which  was  the  second  species  of  excom-  i 
munication;  and  afterwards  into  the  tfcamma^Aa,  > 
which  was  the  most  dreadful  of  alL  j 

VtoUo  (Ital.).  A  method  of  engraving  on 
piUte.    [Enoratiko.] 

Wlffella  (Lat.  dim.  of  niger,  black),  A 
■mall  genus  of  RanunciUacetBf  containing  a 
few  rather  pretty  border  flowers,  N,  damascenOf 
romana,  and  kupanicaf  famiUarly  known  by 
the  name  of  Devil-in-a-bush;  and  comprising 
also  the  N.  satitia^  a  black-seeded  aromauc  spo" 
cies,  used  in  Eastern  countries  as  a  substitute 
for  pepper. 

SrinreA  AaWar.  A  mode  of  dressing 
the  surface  of  stone,  in  which  the  face  id 
left  rough,  or  dressed  only  with  a  pointed 
hammer,  instead  of  a  chisel ;  this  kind  of  work 
is  also  known  by  the  name  of  hammer  dreaudf 
and  it  is  generally  employed  in  basements,  or 
in  toufl^  masonry  where  the  appearance  of 
strength  is  desireo. 

WMllit  Blindness.  An  affection  of  the 
eyes,' supposed  to  be  caused  by  a  partial  para- 
htis  of  the  retina.  (Walker  On  Nyctalopia.) 
The  disease  prevails  chiefly  among  the  lum- 
berers in  the  remote  backwoods  of  Canada. 
(Hind's  Labrador  i.  163.)    [Hemeralofu.] 

VtCbt  Heron.    [Abdba.] 

Wlglit  IVatoli.  A  period  of  the  night  as 
distSngnished  by  a  change  of  the  watch.  Ajnong 
the  &mans  the  night  was  divided  into  four 
watches,  and  styled  first,  second,  third,  and 
fourth  watches,  according  to  the  military  usage, 
by  which  the  guard  was  relieved  four  times 
diiring  the  night  The  first  watch  began  at  six 
in  the  evening  and  lasted  till  nine,  according  to 
oiir  mode  of  computing  time ;  the  second  lasted 
from  nine  till  twelve  or  midnight;  the  third 
from  midnight  till  three  in  the  morning  (called 
eock-crowinff) ;  and  the  fourth  commenced  at 
three  and  ended  at  six,  thus  completing  the 
twelve  hours.  The  Jews  originally  divided  the 
night  into  three  watches ;  but  at  a  later  period 
thej  adopted  the  Eoman  division  of  the  night, 
which  is  frequently  referred  to  in  the  New 
Testament. 

mgbttf^mrm  The  name  of  a  remarkable 
British  bixd,  the  type  of  the  genus  C!aprimid^, 
distinguished  by  uie  wide  gape  of  its  beaky 
whence  ptohiips  has  arisen  uie  popular  idea  of 
its  sucking  the  teats  of  cattle,  and  its  other 
eommon  name  ^oat-sueker,  the  equivalent  of 
wfaidi  it  has  MeiVed  in  most  Euiopean  lan- 
fOBgpB,  and  which  Jinnseus  has  oontfaiued  itf 
Its  generic  designatioQ.  It  is  seaicdy  nebesiarf 
to  remazk  that  thd  itruetiite  of  th»  bill  ftttdevf 
ths  set  of  saddng  impiaetieable  i|i  ths  nJ^thl^ 
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jar  or  in  any  other  bird.  The  genus  Caprimkl- 
mts  is  characterised  by  a  wide  and  deeply-deft 
beak,  armed  with  strong  bristles,  and  capable 
of  eufl^ulfing  the  larger  insects;  the  nostr^ 
placed  at  its  base  are  like  small  tubes;  the 
wings  are  lengthened ;  the  feet  short,  feathered 
to  the  toes,  which  are  connected  together  by  s 
membrane  at  their  base ;  the  daw  of  the  middle 
toe  is  commonly  pectinated  at  the  base.  Ths 
night-jars  are  most  active,  and  hunt  their  prey 
in  the  dusk ;  they  have  the  same  light  and  soft 
plumage  as  other  nocturnal  birds.  Our  commOB 
spedes  (Capr.  europ<Hu)  is  remarkable  for  the 
loud  sound  it  emits,  like  the  burr  or  jarring 
of  a  spinning-wheel. 

Viffhtlnffele  (A.-Sax.  nihtegale ;  Mr.  Wedg» 
wood  connects  the  last  syllable' with  the  Lat* 
gallus).  A  migratory  spedes  of  Passerines,  and 
the  sweetest  of  song-birds ;  the  type  of  the  siiIh 
genus  Luacinia,  which  is  more  closely  allied, 
according  to  Mr.  Blythe,  to  the  thrush  family, 
than  to  the  fauvettes  (Cfurrtteida),  among  vrindb. 
it  is  placed  by  Cuvier.  The  males  of  the  nig^ 
ingale  reach  the  southern  counties  of  England 
sometimes  in  April,  but  more  commonly  not  till 
the  beginning  of  May ;  the  females  do  not 
arrive  till  a  week  or  ten  days  after  ths 
males.  Migrating  frokn  the  south,  they  visit 
this  country  for  the  purpose  of  breeding, 
and  the  famed  song  of  the  made  is  his  love 
chant,  and  ceases  when  his  mate  has  hatched 
her  brood.  'Vigilance,  anxiety,  and  cautioB 
now  succeed  to  harmony ;  and  his*  croak  H 
the  hush,  the  waminff  of  danser  and  sue* 
pidon,  to  the  infant  cnarge  and  the  mother 
bird.'  If  by  acddent  his  mate  be  killed,  ths 
male  resumes  his  song ;  and  will  continue  to 
chant  very  late  in  summer  unless  he  can  attract^ 
as  he  commonly  soon  does,  another  female. 
The  nightingale  feeds  chiefly  on  the  larvae  of 
insects,  which  abound  at  the  season  of  its 
arrival  in  this  country.  The  nest  is  built  near 
the  ground ;  the  eggs  are  fcrar  or  five  in  number, 
of  a  uniform  dark  brown  colour:  the  young 
are  excluded  in  the  month  of  June,  and  are 
ready  to  accompany  the  parents  in  their  south- 
ward migfration  in  the  month  of  August. 

atyhtmare.    [£phiax.tbs;  Ikcubus.] 

WlfflltSliade.   [DlTLCAMAHili;  BBLLAlX>inrA.] 

marine  (Lat.  niger,  blaek).  The  reddidi- 
brown  or  black  varieties  of  titaniferous  iron, 
from  Transylvania.  It  occurs  in  pebbles  and 
in  square  translucent  prisms^  wfaioi  exhibit  e 
blood-red  colour  at  the  edges. 

WUemeter.  An  instrument,  similar  to  our 
tide  gauges,  for  itoeasuring  the  rise  of  the  Kile 
during  tile  periodical  floods.  -  It  is  erected 
on  the  island  of  £r-H6dah,  and  consists  of 
ai  graduated  pillar  upon  whidi  the  height  d 
the  water  is  read  off.  The  pillar  stands  bd 
a  kind  of  well  which  oomnnmicates  "with  the 
river.  ■' 

««m1ms  (Lat.).  ^PJundnraedSenlpCiire, 
a  dreular  disc  round  the  heaoB'  of  divinities, 
sovereigns)  and  saints.    fAimBOLA:;  GixwT.]' 

anmbue  CSlovd.  InMeteovologrf.  [OxooD.} 

Slae-pelBteCitele.  (OiBciiiiSix<fF08]nB.J 
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Hlatli  (Ger.  neunte,  Lat.  nonns).  In 
Music,  one  of  the  dissonant  interyals,  being 
the  ninth  from  the  fundamental  or  an  octaye 
aboTe  the  second,  with  which,  howerer,  it  is 
not  to  be  confounded,  as  its  harmonial  and 
contrapuntal  treatment  is  different. 

Xinain*  The  French  name  of  the  Ginsene, 
Panax  qmnquefoHum,  the  root  of  which  is 
sometimes  called  Ninsin  Boot. 

Wtoba  (Gr.  fiUfiti).  In  Mytholo^,  a  daugh- 
ter of  Tantalus,  married  to  Amphion,  king  of 
Thebes.  Proud  of  her  children,  she  proYoked 
the  anger  of  Apollo  and  Artemis,  who  slew 
them  all:  her  grief  turned  her  into  stone. 
(Soph.  Electr.  151.)  This  fable  is  the  subject 
of  the  beautiful  group  in  the  tribune  at  Flo- 
rence, known  by  the  name  of  Niobe  and  her 
Children.  Some  antiquaries  attribute  it  to 
Scopas :  Winkelman  inclines  to  believe  it  the 
workmanship  of  Praxiteles. 

jriobiiiin.  Symbol  Nb ;  atomic  weight  94. 
A  metal,  discovered  in  Bavarian  Tantalite  by 
Rose.  It  is  identical  with  Columbium,  disco- 
vered in  1801  by  Hatchett  in  a  mineral  called 
Columbite,  found  in  North  America.  Niobium 
forms  3  oxides,  NbO,  NbO^  and  Nb^O^ ;  the 
latter  with  bases  forms  niobates. 

Vippem.  In  Sea  language,  small  ropes 
for  attaching  the  messenger  to  the  cable. 

VIsi  Viins  (Lat.).  In  Law,  a  term  origi- 
nating in  a  legal  fiction.  When  the  pleadings  in 
a  cause  in  one  of  the  superior  courts  of  common 
law  [PlbadikoI  were  concluded,  and  an  issue  of 
fsct  was  raised  between  the  parties,  the  issue 
was  appointed,  by  the  entry  on  the  record  or 
written  proceeding,  to  be  tried,  by  a  jury  from 
the  county  wherein  the  cause  of  action  arose, 
at  Westminster,  unleas  before  (nisi  prius)  the 
day  appointed  the  judges  of  assize  should  have 
«ome  to  the  county  in  question,  which  in 
practice  they  always  did,  in  the  ordinary  course 
of  their  circuits;  and  the  causes  were  tried 
before  them  accordingly  by  virtue  .of  their 
commission  of  nisi  prius,  which  empowers  them 
to  try  all  questions  of  fact  issuing  out  of  the 
courts  of  Westminster  that  are  then  ripe  for 
trial  by  jury.  Since  the  Common  Law  Pro- 
cedure Act  1852,  the  nisi  prius  proviso,  as  it 
was  called,  has  been  disused,  and  the  trial  now 
takes  place  on  circuit  as  a  matter  of  course. 
Causes  triable  at  nisi  prius  in  London  or 
Middlesex  are  tried  at  the  London  or  West- 
minster sittings,  held  in  and  after  every  term. 
[CouBTs,  Sttfeuob.] 

attrarla  (Lat.  nitrum,  nitre).  This  genus 
'OfJUalpiffhiaceafiom  Central  Asia  andNorthem 
Africa,  consisting  of  Ihomy  shrubs  with  fleshy 
leaves,  is  said  to  yield,  in  the  species  called 
2f.  tridentata,  the  lotus-tree  of  the  ancients. 

][L0TB-TRSB.] 

WItratM.  Salts  of  nitric  acid.  [Cubic 
NrnLB;  Nrrns.] 

Wttratliie  or  Clilli  Saltpetre.  A  native 
nitrate  of  sodium  covering  large  areas  on  the 
borders  of  Chili  and  Peru,  and  also  in  Bolivia ; 
sometimes  .to  a  depth  of  several  feet. 

(Lat  nitmm,   Gr.  rirp»r).    Nitrate 
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(if  potassium ;  saltpetre  KNO,.    This  salt  is 
spontaneously  generated  in  the  soil,  and  cxys- 
tallises  upon  its  surface  in  several  parts  of  the 
world,  especially  in  India,  whence  much  of  the 
nitre  used  in  Bntain  is  derived.  It  is  also  formed 
by  double  decomposition  between  nitrate  of 
sodium  and  salts  of  potassium.  The  greater  part 
of  the  rough  nitre  imported  from  the  East  Indies 
is  in  broken  brown  crystals,  which  are  more  or 
less  deliquescent.  Exclusive  of  other  impurities, 
it  often  contains  a  considerable  portion  of  com- 
mon salt,  which,  reacting  upon  the  nitre,  some- 
times induces  the  production  of  nitrate  of  sodium 
and  chloride  of  potassium;  it  also  usually  con- 
tains sulphate  of  calcium  and  traces  of  organic 
matter,  In  Germany  and  France,  it  is  artificially 
produced  in  what  are  termed  nitre-beds.  Reftase 
animal  and  vegetable  matter,  which  has  putre- 
fied in  contact  with  calcareous  soils,  produces 
nitrate  of  calcium,  which  affords  nitre  by  mix- 
ture with  carbonate  of  potassium.  The  process 
consists  in  lixiviatingold  plaster  rubbish,  which, 
when  rich  in  nitre,  affords  about  five  per  cent. 

The  loss  which  rough  nitre  sustains  in  re- 
fining is  technically  termed  the  refraetion^ 
and  can  only  be  ascertained  by  analysis,  which 
frequently  is  somewhat  intricate. 

Nitre  crystallises  in  anhydrous,  six-sided 
prisms,  usually  terminated  by  dihedral  smn- 
mits.  Its  sp.  gr.  is  about  2.  The  solubility 
of  nitre  varies  extremely  with  temperature :  i^ 
32<',  100  parts  of  water  dissolve  13*2  of  salt; 
at  77^  38  parts;  at  132°,  97  parts;  at  IW, 
109  purts;  and  at  212^,  246  parts.  Duringthe 
solution  of  1  part  of  powdered  nitre  in  5  of 
water,  the  temperature  sinks  from  50^  to  35^. 
It  is  insoluble  in  pure  alcohol.  The  crystals  of 
nitre,  though  the  salt  is  anhydrous,  generaDy 
contain  interstitial  water ;  so  that  they  appear 
moist  when  powdered,  and  lose  weight  on  dry- 
ing.   The  taste  of  nitre  is  cooling  and  peculiar. 

At  a  temperature  of  about  600^,  nitre  fuses 
without  undergoing  change  of  composition,  and 
conceals  on  cooling.  Sometimes  it  is  cast  into 
small  balls  or  cakes,  called  sal  prundla.  At 
a  red  heat,  nitre  is  slowly  decomposed ;  and 
highly  heated  in  an  earthen  retort,  or  eun- 
barrel,  it  affords  oxygen  gas,  mixed  wiUi  a 
portion  of  nitrogen.  In  this  decomposition, 
the  nitre  is  first  converted  into  nitrite  of  potas- 
sium, which  is  somewhat  deliquescent ;  potash 
is  the  final  result. 

Nitre  is  rapidly  decomposed  by  charcoal  at  a 
red  heat,  and  the  results  are  carbonic  oxide 
and  anhydride,  nitrogen,  and  carbonate  of  po- 
tassium, formerly  called  nitrum  fixum  and  white 
flux.  These  mixtures  of  nitre  and  charcoal 
form  the  basis  of  a  variety  of  compositions  used 
for  fire-works,  the  rapidity  of  the  combustion 
being  modified  by  the  relative  proportion  of  the 
charcoal.  When  phosphorus  is  infiamed  np(Mi 
nitre,  a  vivid  combustion  ensues,  and  a  phos- 
phate of  potassium  is  formed.  Sulphursprinklsd 
upon  hot  nitre  bums,  and  produces  a  mixture 
of  sulphate  and  sulphite  of  potassium,  formerly 
employed  in  medicine  under  th&  name  (k 
potychrest   salt.    Many  of  Uie  metals,  when 
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In  filings  or  powder,  deflagrate  and  bom  when 
thrown  on  red-hot  nitre. 

For  the  nae  of  nitre  in  GhncFoimKB,  see  that 
article. 

Nitre  has  sometimes  been  mistaken  for 
01auber*8  salt,  and,  when  taken  in  the  quan- 
tity of  half  an  ounce  or  an  ounce,  it  acts  as  a 
powerful  poison.  In  such  cases  the  stomach 
should  be  evacuated  as  rapidly  as  possible, 
and  the  symptoms  of  spasm  relieved  by  opiates. 
In  doses  of  6  to  16  grains  it  is  diuretic  and 
diaphoretic 

Nitrate  of  sodium  crystallises  in  rhombo- 
hedrons,  at  first  appearing  like  cubes ;  hence 
termed  cubic  nitre.  It  is  found  plentifully  in 
Chili  and  Peru,  and  is  imported  from  America. 
It  is  used  as  a  manure  and  as  a  source  of 
nitric  acid,  but,  being  slightly  deliquescent,  it 
cannot  be  employed  in  the  manufacture  of  gun- 
powder. 

Wltrte  JLoid.  (HNO3.)  The  equivalent 
of  this  monobasic  acid  is  63.  It  is  com- 
monly known  in  commerce  under  the  name  of 
aquafortis,  and  is  prepared  by  distilling  a 
mixture  of  sulphuric  acid  and  nitmte  of  potas- 
sium or  of  sodium.  The  decomposition  takes 
place  according  to  one  of  the  following  equa- 
tions:— 

KNO,  +  HjSO,  =  KHSO4  +  HNO„  or 

Nitre.         Sulphorie   Add  snlphate 
acid.        of  potanlum. 

2KN0,  +  HjSO,  «  K^O^  +   2HN0„ 

Neutral  gnlphata 
of  potaasiaoi. 

according  to  the  proportions  of  the  ingre- 
dienta  used.  It  is  commonly  yellow,  or 
orange  coloured;  but  it  may  be  deprived  of 
nitrous  acid,  which  occasions  this  colour,  by 
heat,  and  it  then  becomes  colourless.  It  is 
intensely  corrosive  and  sour,  fumes  when 
exposed  to  air,  and  has  a  specific  gravity  of 
l'd2  when  in  its  utmost  state  of  concentration. 
It  boils  at  248^  and  freezes  at  -  50®.  It  is  a 
powerful  oxidising  agent,  and  is  decomposed 
with  more  or  less  rapidity  by  almost  all  the 
metals,  and  acts  intensely  upon  most  organic 
bodies,  imparting  to  them  a  yellow  tinge. 

The  salts  whicn  it  forms  are  called  nitraiea ; 
they  are  all  soluble  in  water ;  they  are  decom- 
posed by  heat,  and,  when  mixed  and  gently 
heated  with  sulphuric  acid,  they  evolve  nitric 
acid  or  nitric  and  nitrous  acids. 

The  composition  of  nitric  acid  was  first 
synthetically  demonstrated  by  Cavendish  in 
1785.  He  produced  it  by  passing  electric 
sparks  through  a  mixture  of  7  volumt-s  of 
oxygon  and  3  of  nitrogen,  a  result  verified  by 
Fai^vday,  in  reference  to  the  presence  of  traces 
of  nitric  acid  in  the  rain  of  thunder-storms. 

Nitric  anhydride  was  discovered  by  Devillo 
in  1849,  who  obtained  it  by  passing  dry 
chlorine  over  dry  nitrate  of  silver:  it  is  a 
colourless  crystalline  solid,  very  unstable,  and 
having  a  strong  affinity  for  water. 

Commercial  nitric  acid  is  generally  contami- 
nated by  Bolphuric  and  hydrochloric  acids. 
When  pure,  no  white  cloud  is  produced  in  the 
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diluted  acid  b^  a  solution  of  nitrate  of  barium, 
or  nitrate  of  silver. 

attrte  Oxide.  (NO.)  This  gas  wae  first 
discovered  by  Hales,  andmoreaccurately  studied 
by  Priestley.  It  is  obtained  during  the  action 
of  nitric  acid  diluted  with  about  two  parts  of 
water  upon  metallic  copper;  it  is  copiously 
evolved,  and  may  be  collected  over  water.  100 
cubic  inches  weigh  between  32  and  33  grains ; 
its  density,  therefore,  compared  with  air,  is 
1037.  It  is  easily  recognised,  as  it  forms 
orange-coloured  f^mes  whenever  it  escapes 
into  the  air  or  comes  into  contact  with  oxygen, 
so  that  this  gas  and  oxygen  are  excellent  tests 
of  each  othePs  presence.  It  consists  of  equal 
volumes  of  nitrogen  and  oxygen,  or  of  1  equi- 
valent of  nitrogen  and  1  of  oxygen. 

VitHe  Verozlde.  (NO,.)  The  oran^- 
coloured  fumes  produced  when  nitric  oxido 
comes  in  contact  with  air  or  oxygen,  consist  of 
this  gas. 

attrites.    Salts  of  nitrous  acid, 

Witro-oaldte.  Native  nitrate  of  calcium. 
It  occurs  as  an  efiiorescence  upon  old  walls  and 
on  calcareous  rocks  in  the  form  of  silky  tufts, 
with  a  sharp  and  bitter  taste. 

Witro-magnealta.  A  native  hydrated  ni- 
trate of  magnesium,  found  with  Nitrocalcite, 
wh  ich  i  t  resembles  i  n  colour  and  other  characters. 

untrogen  (Or.  ylrpor ;  ytpydat,  I  produce). 
Symbol  N;  atomic  weight  14.   A  gaseous  non- 
metallic  element,  which  forms  a  constituent  of 
the  atmosphere  and  of  nitric  acid,  and  which, 
being  unrespirable,  has  also  been  termed  aroie: 
from  &,  privative,  and  (ortif  life.     It  was  iden- 
tified as  a  peculiar  gas  by  Dr.  Rutherford  in 
1774,  in  which  year  it  was  also  shown  by 
Lavoisier  to  be  one  of   the    componenta   of 
atmospheric  air.    It  may  be  obtained,  when 
not  required   absolutely  pure,  by  burning  a 
piece  of  phosphorus  in  a  jar  full  of  air  inverted 
over  water.    The  phosphorus  during  its  com- 
bustion combines  with  the  oxygen  of  the  air 
to  form  phosphoric  anhydride,  which  is  dis- 
solved by  the  water,  and  the  remaining  element 
of  the  air,  namely  the  nitrogen,  is  left.    Pure 
nitrogen  may  be  obtained  as  follows:  Place 
some  pyro^allic  acid,  moistened  with  a  strong 
solution    of  caustic   potash,  in    a  porcelain 
capsule  floating  on  a  water^bath,  and  invert  a 
jar  of  air  over  it ;  the  oxygen  of  the  air  will 
be  more  or  less  rapidly  absorbed  according  to 
the  quantity  of  the  pyrogallic  acid  and  the 
strength  of  the  potash  solution.    In  this  case 
the  carbonic  anhydride,  as  well  as  the  oxygen 
of  the  atmospheric  air,  is  absorbed,  so  that  the 
residuary  nitrogen  retains  only  aqueous  vapour, 
which  may  be  abstracted  by  any  of  the  usual 
processes.    Nitrogen  is  also  obtained  by  pass- 
ing air  over  shavings  of  metallic  copper,  heated 
to  redness  in  a  porcelain  tube;  the  oxygen  is 
retained    by  the   copper,  and  the  resulting 
nitrogen  may  be  depnved  of  traces  of  carbonic 
anhydride  by  passing  it  through  caustic  potash, 
and  of  moisture  by  finally  transmitting  it  over 
fused  chloride  of  calcium.    The  decompositioD 
of  a  solution  of  ammonia  bj  the  action  of 
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chlorine,  baa  also  been  reeozted  to  at  a  meant 
of  procuring  nitrogen;  in  this  operation  the 
hyxvogen  of.tJbuB  ammonia  coskbinea  with 
w  chlorine  to  fSDmliTdrochlorio  add,- and 
the  nitrogen  of  the  decomposed  portion  of  the 
ammonia  is  set  free.  If  the  ammoniacal  so- 
lution be  .yery  eoncentrated,  the  bubbles  of 
chlorine  as  they  pass  into  it  often  produce 
flashes  of  light  ana  slight  explosions,  and  care 
should  be  token  to  avoid  excess  of  chlorine, 
which  might  tend  to  the  formation  of  the 
dangerously  explosive  compound  known  as 
chiorids  pfuUrogea.  Nitrogen  is  a  colourlessi 
inodorous,  and  tasteless  gas,  not  absorbed  by 
wftter,  and  having  no  action  on  vegetable 
colours.  It  extinguishes  iJl  burning  bodies, 
and  is  itself  uninSSammable.  It  is  a  little 
lifter  than  atmospheric  air,  100  cubic  inches 
weighing  30- 16  grains.  Its  equivalent  is  14, 
and  it  combines  with  oxygen  ih  5  proportions, 
giving  rise  to  the  following  compounds  :~- 

1.  NitTOM oxide.    .  100+  M«28+16b  44aN,0. 

5.  MltcJks  oxld«    .    .  lOO-flOOsU+iea  80bNO. 
8.  lfitrDiuaiib7dridelOO^-1608384-48a  TSbN.O^ 
4.  Nitric  peroxide  .  100+200al4+a3=  4GsN(V 

6.  Nitric  anhydride   I00-I-360«28+80b108b.N,O.. 

NitjY^gen  is  an  important  component  of  many 
organic  substances,  and  is  remarkable  as  one 
of  the  constituents  of  most  of  the  fulminating 
compounds,  such  as  fulminating  gold,  silver, 
and  mercury,  and  the  chloride  and  iodide  of 
nitrogen.  Ammonia  contains  82  per  cent,  of 
nitrogen.  Nitrogen  forms  nitrides  with  a  few 
of  the  metals. 

Wltrohydroelilorio  Aoid.  Nitromuria- 
tie  add.  The  mixture  of  nitric  and  of  hydro- 
chloric acid ;  formerly  calle<l  aqua  regia,  from 
its  solvent  power  over  gold,  tiie  king  of  Uie 
metals.  When  these  acids  are  mixed,  chlorine 
and  nitrio  oxide  are  evolved,  and  with  gold  a 
chloride  of  gold  is  formed. 

xritropioiie  Aotd.  A  synonym  of  Cab- 
BAZOTic  Acn>. 

Wltropraaaidca.  "When  nitric  oxide  is 
passed  through  an  aqueous  solution  of  hydro- 
forricyanic  acid,  one  of  the  products  is  hgdro- 
nilroprusMio  acid^  the  formula  of  which  is 
H,,  I'e.Cy»,  NO  :  it  forms  a  series  of  salts,  dis- 
covered by  Dr.  Playfair  (Fkilasophical  Trans- 
actions^  1848).  One  of  the  most  characteristic 
of  these  is  the  nitroprusside  of  sodium', 
Na,,  FcjCy,,  NO  +  2 Aq.  It  forms  red  prismatic 
crystals,  the  solution  of  which,  when  exposed 
to  light,  deposits  Prussian  blue,  and  evolves 
nitric  oxide ;  when  an  alkaline  sulphide  is 
added  to  it,  even  in  a  most  diluted  state, 
it  assumes  a  deep  and  characteristic  purple 
colour,  which,  however,  soon  disappears. 

VitroMMcliarlo  Aoid*  By  t|ie  action  of 
sulphuric  acid  on  gelatin  a  peculiar  saccharine 
matter  is  formed  Xglycasine)^  which  combines 
with  nitric  acid,  and  forms  a  cxystallised  acid 
designated  as  above, 
■  Witi^iilplMiiio  A^UU  A  compound  of 
nitric  oxide  and  sulphuroiis  acid ;  (tnly  formed 
iq  thjB  prcsencs  of  bases.    Its  salta  vt  easily 
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decomposed,  and  the  acid  itself  cannot  be 
obtained  in  a  separata  fbirm.  This  term  \mm 
also  been-  applied  Uy  an  acid  resulting  from,  the 
mixture  of  one  part  of  nitre  with  eight  ofg  tan 
paits  of  sulphuric  acid,  and  proposed  by  Mr. 
Keir  ns  a  useful  agent  for  separating  the  silver 
from  the  copper  of  old  plated  goods.  AX  a 
tempemture  of  about  200^  it  dissolves  silver, 
while  it  scarcely  acts  upon  copper  or  lead, 
unless  diluted,  or  at  higher  tempeiatnres. 

attrone  Aoid.  (HNO,.)  A  monobasie 
acid  formed  by  the  action  of  nitric  acid  on 
arsenious  anhydride.  With  bases  it  forms 
nitrites,  which  are  powerftil  reducing  agents, 
owing  to  their  taking  oxygen  to  form  nitrates. 

JTitrone  Aabydrlde.  (N,0,.)  When  two 
volumes  of  nitrio  oxide  and  one  <xf  oxygen  are 
exposed  to  an  intense  cold,  nitrous  anhydride 
is  formed  as  a  blue  liquid.  It  is  decomposed 
by  water  into  nitric  acid  and  nitric  oxide. 

Vitrona  Oxide.  (N,0.)  Frotoxids  of  ni- 
trogen. This  gas  was  discovered  by  Priestly 
in  1776,  who  called  it  dephlogistioated  nitzoue 
air,  but  its  properties  were  first  fully  inVesti* 
gated  bv  Davy  in  1800.  It  may  be  obtained 
by  carenilly  heating  pure  nitrate  of  ammonium, 
which  salt  is  thus  resolved  into  nitrous  oxide 
and  water.  This  gas  is  liquefied  under  a  pmi* 
sure  of  60  atmospheres,  and  solidified  at  a 
temperature  of  150®  below  0°,  The  specific 
gravity  of  this  gas  is  1  '6  air  s:  1,  and  •  22  ll  *  I. 
An  ignited  taper  bums  brilliantly  in  it,  the 
fiame  being  surrounded  by  a  purplish  halo. 

Nitrous  oxide  is  a  narcotic  poison,  and  when 
breathed  in  any  considerable  quantity,  destzoye 
life.  It  mav,  however,  as  was  first  shown  hy 
Davy,  be  taxen  by  a  human  being  in  a  small 
quantity ;  it  rapidly  causes  a  peculiar  species 
of  int(>xication,  manifested  at  first  by  unsteadi- 
ness of  gait,  and  subsequently  by  violent 
muscular  exertion.  There  is  a  brilliant  fiow 
of  ideas,  with,  generally  speaking,  a  great 
disposition  to  pugnacity.  From  the  pleasing 
kind  of  delirium  which  it  produces,  it  has  been 
called  laughing  or  paradise  aas.  It  is  rapidly 
absorbed  into  the  blood,  and  produces  a  neat 
change  in  that  fiuid — manifested  by  a  dark- 
purple  colour  of  the  lips,  and  by  a  livid  or  pallid 
appearance  of  the  face.  In  general  the  exhila* 
rati  ng  effects  pass  off  in  from  five  to  ten  minutes, 
and,  with  the  exception  of  some  prostration  of 
strength  and  slight  headache,  no  ii^'urious 
symptoms  follow.  But  in  certain  cases,  pro- 
bably from  idiusyncrasv,  the  respiration  of  the 
gas  has  been  attended  with  severe  headache, 
giddiness,  double  vision,  and  delirium,  with  a 
feeling  ofweakness  from  exhaustion,  lasting  for 
several  days.  It  is  now  largely  used  as  an 
anaesthetic  in  dental  operations. 

Vlsam.  The  title  of  one  of  the  native 
sovereigns  of  India.  It  is  derived  firom  Ntnm- 
ul-Mulk,  who  in  the  beginning  of  last  ctntaiy 
obtained  possession  of  the  Mohammedan  coo-  > 
quests  in  the  Deccan :  hie  suceeesofs  in  the 
sovereignty  having  assumed  his  name  ae  their 
title  of  dignity,  which  they  have  retained  le 
this  day. 
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WoftUitj^  (Lat.  nobilitas).  A  g«nenLl  name 
for  the  highest  oiden  of  loeiety.  [Abisto- 
c&iOT.]  In  mostooiintries  the^  termhat  de< 
noted  primarily  an*  hereditary  ariitocrscy.  At 
B^na^  as  in  Athens  [£nPATBiDii]'  the  nobles, 
or  patrlciaiiB,  formed  strictly  a  easte,  as  distin- 
giBslied  fromr  the  plebs,  all  cumie  offices  being 
in  the  hands  of  the  former,  and  no  right  of 
intermarriage  (jus  connubii)  with  the  pri-vileged 
class  being  allowed  to  the  latter.  On  the  pri- 
yikges  of  this  order,  which  extended  to  the 
e^nmve  right  of  sufOrage  (jos  suffingii),  the 
plebeians 'gnulnally  encroadied  with  saooess, 
and  all  plebeians  who  had  filled  a  cumle  office 
afmelo  be  regarded  as  belonging  to  the  class 
of  nobles.  These  novi  homines^  or  new  men, 
imparted  freah  life  to  an  aristocracy  which,  if 
it  had  remained  exdusiye,  must  soon  haye  be- 
come extinct  Thus  an  order  of  Nobiles  was 
formed  which  stood  out  in  contrast  with  the 
Ignobiles ;  but  while  they  had  no  ie^al  privi- 
leges, they  combined  with  the  old  patrician 
families  to  keep  all  offices  of  state  as  much  as 
possible  within  the  circle  of  their  own  order. 
They  had,  howoTer,  the  external  distinction  of 
the  ju8  ima^tnum,  or  the  right  of  setting  up 
the  images  or  busts  of  their 'ancestors.  [Koti 
HoxmBs;  Pkbriob.] 

Woble.  An  English  coin  of  the  middle  ages, 
value  6#.  M,^  current  in  the  reign  of  Edward 
III.  Accordikig  to  Knighton,  &e  rose  noble 
was  a  gold  coin  in  use  about  the  year  1344. 

WootUnca  (Lat  litendly  shining  by  night). 
A  term  applied  by  Boyle  and  some  of  the  older 
chemical  philosophers  to  phosphorus. 

Voctarn  (Lat.  noctumu8,n^A//y^.  An  office 
consisting  of  psalms  and  prayers,  celebrated  in 
the  Bonum  Catholic  church  at  midnight  It  is 
said  to  have  been  introduced  into  the  West  by 
St.  Ambrose.  It  now  forms  part  of  the  service 
of  matins. 

Vookuniala.  A  tribe  of  Baptorial  birds, 
including  those  which  fly  by  night,  and  have 
the  eyes  directed  forwards :  also  a  family  of 
Lepidoptcrous  insects,  which,  in  like  manner, 
are  active  chiefly  in  the  night  season. 

Vodal  Volnta  or  Wodal  Xdaes.  A  vibra- 
ting chord  can  spontaneously  divide  itself  into 
any  number  of  aliquot  parts,  each  of  which  will 
vibrate  separately  as  if  it  were  fixed  at  its  two 
extremities  and  Conned  a  separate  chord.  The 
points  of  separation  between  two  such  contiguous 
parts,  which  do  aot  participate  in  the  vibration 
of  either  the  one  or  the  other,  but  remain  at  rest, 
are  odled  nodal  pcinta.  In  like  manner,  when 
clastic  plates  are  put  into  a  state  of  vibration, 
tha  molecules  separate  themselves  into  parcels 
which  vibrate  independently  of  each  other ;  and 
the  lines  of  separation  thus  formed,  or  lines  of 
repose  in  which  no  vibration  takes  place,  are 
called  nodal  hnu.    [Vibration.] 

W^AOiM  or  ao«Mea»  A  group  of  marine 
birds  of  indistinct  specific  identi^,  Mongiagto 
the  genus  iSiiia,  oomprinng  the  OiuiBeCs.  The 
teim  is  sometimea  xesteioted  to  the  kuge  brown 
bird  (Bula  /MSfa)  which  is  found  in  warm  or 
tempaaata  cumates  throngho^  the  gjlobsi .  The 
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disinolinatioo  of  these  birds  to  fly  at  the  ap* 
proaeh  of  man,  and  the  ease  with  which  they 
can  be  knocked  down  with  sticki^has  led  to  the 
singular  name  applied  to  them  byDampter,  J)e. 
Gennes,  and  subsequent  tiravellera. 

Wode  (Lat  nodus,  a  inoij.  In  Botany,  a 
point  situated  upon  the  azisoC  a  plant,  whenct 
a  leaf  or  leaf-bud  originates. 

Node.  In  Geometry,  this  word  is  synony* 
mous  with  doubU  point.  In  the  theozy  of 
ciirvcs,  the  term  node^  however,  is  usually 
applied  only  to  a  double  point,  at  which  Xkt 
two  tangents  are  real  and  distinct;  when 
these  tangents  coincide,  the  node  becomes 
a  cuap  or  ttaiionary  jlaini,  and  when  both 
tangents  are  imaginary,  it  receives  the  name  of 
cof^ugate  or  iaouUed  point.  In  the  theory  of 
surfaces,  nodes  are  also  called  conical  poinU^ 
since  the  surface  is  there  cut  in  three  consem- 
tive  pointa  by  the  generators  of  a  quadric  cone. 
[CoKiCAx  Point.]  When  this  cone  breaks  up 
into  two  planes,  the  node  is  termed  a  bipianair 
node,  and  when  these  pUmes  coincide,  a  uni- 
planar  node.  A  -fropet  node  is  one  at  which  . 
the  cone  in  question  does  not  so  break  up.  A 
nodal  line  on  a  surface  is  ^  curve  every  point 
of  which  is  a  node. 

NoDB.  In  Surgery,  a  hard  tumour  upon 
a  bone,  which  creates  considerable  pain,  and 
often  is  attended  by  caries  or  necrosis.  They 
are  most  common  upon  the  tibia  and  bones  oi 
the  head  and  fore-arm,  where  they  are  thinly- 
covered  by  flesh. 

Vodes.    In  Astronomy^  the  two  points  in« 
which  the  orbit  or  the  equator  of  aplanet  inter- 
sects the  plane  of  the  ecUptic    The  point  ik 
which  the  centre  of  a  planet  passes  from  the- 
south  to  the  north  side  of  the  ecliptic  is  called 
the  ascending  node,  and  in  astronomical  com*-, 
putations  is  usually  indicated  b^  the  symbol 
A ;  the  opposite  point,  or  that  m  which  the 
planet  passes  to  the  south  side  of  the  ecliptio^. 
is  called  the  deecending  node,  and  is  indicated 
by  tJ*    The  straight  line  which  joins  these  two 
p<unts,  formed  by  the  intersection  of  the  plane  ol 
the  planet's  orbit  with  the  plane  of  the  eoUptiOpift 
called  the  line  of  nodes.    The  nodes  of  the  lunar 
orbit  were  anciently  called  the  head  and  tail  of 
the  dragon. 

The  position  of  the  nodes  on  the  ecliptic  ig- 
one  of  Uie  elements  by  which  the  situation  of 
the  plane  of  an  orbit  in  space  is  defined ;  ia 
fact,  it  is  easy  to  see  that»  if  the  position  of  the 
line  of  the  nodes,  and  also  the  indinatioii  ai  ■ 
the  orbit  to  the  ecliptic,  be  known,  the  position 
of  the  plane  of  the  orbit  is  entirely  determined. 
The  two  nodes  being  distant  180^,  it  is  only  ne*  . 
cessary  to  indicate  the  position  of  one  of  them : 
the  longitude  of  the  ascending  node,  or  its 
distance  firom  the  first  point  of  Aries,  is  the 
element  used  by  astronomers.      In  all  tha 
planetaiy  orbits  the  line  of  the  nodes  is  vari- 
able, having  a  retrogra4e  motion  from  east  to 
west  in  respect  of  the  fixed  stars,  but  so  slow 
that  it  amounts  only  tp  ^Uw  seconds  in  a  year. 
The  regression  of  tk^  .moon's. nodes  is  tvj 
oooiidsnblev  .as  it  oompktMi  a  zevolatioB'  in 
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aboat  nineteen  yeaza.  [Moon.]  This  retro- 
gimde  motion  of  the  nodes  of  all  the  planets  is 
a  neoessaiy  consequence  of  their  mutual  at- 
tractions. For  the  Dositions  and  yariations  of 
the  nodes  of  the  diislerent  planets,  see  Pulkbt. 
The  nodes  of  a  planet's  equator  are  one  of  the 
elements  of  the  planet's  rotation,  the  indina- 
tion  of  the  axis  and  time  of  rotation  being  the 
others. 

VoSl.  The  French  name  of  Christmas- 
day,  derired,  it  is  said,  from  diet  natalia  (Lat. 
birthday).    [YuusJ 

Wo«tUuis«  In  Ecclesiastical  History,  a  sect 
so  called  from  Noetus,  an  Ephesian,  the  master 
of  Sabellius.  They  acknowledged  only  one 
Person  in  the  Diyinity ;  and,  consfiquently,  were 
accused  of  maintaining  that  God  the  Father 
had  suffered  on  the  cross.     [Patbipassians.] 

Woy.  The  bolt  or  tree-nail  which  secures 
the  heel  of  each  shore  employed  in  sustaining  a 
ship  in  dock  or  on  the  slip. 

Woniiig.  In  Architecture,  brickwork  car- 
ried up  between  upright  pieces  or  quarters, 
introduced  in  order  to  giye  the  wall  or  partition 
greater  lateral  stiffiiess  and  strength. 

WonriBv  Vieeea.  In  Ardiitecture,  hori- 
zontal pieces  of  timber  fitting  in  between  the 
quarters,  to  which  they  are  nailed  in  a  bride 
nogged  partition,  which,  by  their  resistance 
to  lateral  motion,  they  serre  to  steady  and 
strengthen. 

Wolanaoeaa  (Nolana,  one  of  the  genera). 
A  natural  order  of  perigynous  Exogens  of  the 
Echial  alliance,  consisting  of  herbaceous  or 
shrubby  plants,  natives  of  South  America. 
They  are  distinguished  by  their  straight  in- 
florescence, regmar  flowers,  free  stamens,  fire 
nuts,  and  a  naked  stigma.  None  of  them  are 
of  any  known  use,  but  the  genus  Nolana  affords 
sereral  ornamental  annual  fiowers. 

Volt  Me  Tanffere  (Lat.  touch  me  not).  In 
Sorcery,  a  disease  of  the  skin,  commencing  with 
small  ulcerations  which  eat  away  the  part. 
These  ulcerations  sometimes  affect  the  carti- 
lage of  the  nose,  which  is  destroyed  by  their 
progress ;  almost  all  applications  rather  in- 
crease than  stop  the  raragea  of  the  disease, 
which  has  receiTed  the  name  of  lupus  (Lat. 
ttro{f)  from  its  deyouring  qualities. 

Woll-taiivere.  In  Botany,  the  plant  called 
Touch-me-not,  the  Impatiena  Noli-tangere  of 
systematists. 

WoUe  Proaeqni  (Lat.).  In  Law,  an  ac- 
Icnowledgement  or  agreement  by  the  plaintiff 
in  a  suit  that  he  will  not  further  prosecute  it, 
•either  as  to  the  whole  or  a  part  of  the  cause  of 
justion  (for  instance,  on  the  defendant's  de- 
murring to  one  count  in  a  declaration,  the 
plaintiff  may  enter  a  nolle  prosequi  as  to 
that  count,  and  proceed  to  trial  on  Uie  other 
•counts),  or  as  to  one  or  more  out  of  seyeral 
•defendants. 

Wommdea  (Chr.  wopJJUs ;  from  vofUs^  pasture). 
Tribes  of  men  without  fixed  habitation.  The 
Bomades  of  andent  times  were  generally  tribes 
4|f?oted  to  pastoral  pniinits ;  for  the  Greeks 
4uid  Komani  knew  of  no  races  iubsisting  wholly 
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by  the  chase.  The  principal  nomadic  tribea  of 
antiquity  were  those  of  Southern  Buasia  and 
the  interior  of  Asia,  from  whom  sprang,  in  the 
dedine  of  the  Koman  empire,  many  of  the 
tribes  which  overran  Western  Europe ;  and«  at 
a  later  era,  those  which  conquered  empires  in 
Western  and  Southern  Asia.  The  vast  regions 
of  Mongolia  are  inhabited  by  nations  which 
still  retain  their  wandering  habits.  [Tubaxiav 
Laxouaoes.] 

Wome  (Gr.  ratios  \  from  viiutt  I  divide).  The 
Greek  name  for  the  provinces  into  which  ^Qrpt 
was  andently  divided.  According  to  Diodoroa 
Siculus,  the  division  into  nomes  was  made  bj 
Sesostris,  whom  some  modem  writers  consider 
as  identical  with  the  Bameses  II.  of  the  monu- 
ments ;  but  such  statements  refer  to  a  time  of 
which  we  have  no  historical  knowledge.  There 
were  thirty-six  nomes,  which,  in  the  time  of 
Strabo,  were  thus  divided-^ten  in  the  The- 
ba'id,  sixteen  in  the  Heptanomis,  or  interme- 
diate district  (which,  according  to  its  name, 
probably  consisted  in  earlier  times  of  seven 
only),  ten  in  the  Delta.  This  division  was 
not  materially  altered  until  the  latest  age  of 
the  Koman  government.  (D'Anville,  Memoires 
sur  Vtloypte ;  Wilkinson's  Manners  and  Cus- 
toms of  the  Ancient  Egyptians^  vol.  ii.) 

Vomenolator  (Lat.).  An  officer  employed 
by  the  candidates  for  the  great  state  offices  of 
Rome,  to  accompany  them  through  the  streets 
and  whisper  to  tiiem  the  names  of  such  dtizens 
as  they  might  meet,  in  order  that  they  might 
then  address  them  by  name,  and  canvass  their 
votes.  It  is  derived  from  Lat  nomen,  and  the 
old  word  calo,  IcaU. 

Vomenelatnre.  A  term  orijginally  applied 
to  a  catalogue  of  the  most  ordinary  words  in 
any  language,  with  their  significations,  &c. 
But,  in  a  mor^  spedal  sense,  this  term  is  em- 
ployed to  denote  the  language  peculiar  to  any 
sdence  or  art :  thus  we  speak  of  the  nomen- 
clature of  chemistry,  botany,  &c 

Vomiaal  Vartner*  In  Law,  one  who 
allows  bis  name  to  be  used  as  having  an  in- 
terest in  a  partnership  in  which  he  has  in  fact 
no  concern,  and  thereby  subjects  himself  to 
the  liabilities  of  the  partnership,  'as  against 
all  the  rest  of  the  world.'     [Pabtkebship.I 

Vomlnaliata.  A  term  originally  applied 
to  a  scholastic  sect  which  arose  in  the  elerenth 
century.  Its  founder  waa  John  Boscelin,  a 
churchman  of  Compile,  who  asserted  that 
general  terms  have  no  corresponding  reality 
either  in  or  out  of  our  minds,  being,  in  truth, 
words,  and  nothing  more  (flatus  vocis).  [Lo- 
gic] This  doctrine  naturally  exdted  great 
consternation  among  the  schoolmen,  with  w^oni, 
hitherto,  all  that  was  real  in  nature  waa  con- 
ceived to  depend  on  these  general  notions  or 
essences.  Its  promul^tor  underwent  much 
persecution  for  his  opimons,  and  was  nltimatdy 
compelled  to  retract  them,  as  inconsistent  witn 
the  doctrine  of  the  Trinity,  as  it  waa  then 
stated.  He  found,  however,  an  able  successor 
in  the  person  of  Peter  Abelard,  who  attracted 
numerous  disdples  by  his  dialectical  akiU  and 
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eloquence,  and,  with  hii  followers,  whom  he 
led  in  a  body  to  Paris,  was  the  occasion  of 
founding  the  celebrated  university  of  that  city. 
After  his  death  the  ancient  realism  was  restored 
to  its  supremacy ;  nor  do  we  meet  with  a  nomi- 
nalist until  the  thirteenth  century,  when  Wil- 
liam of  Ockham  revived  his  doctrines  under 
some  modifications.  The  last-mentioned  philo- 
sopher may,  in  fact,  with  greater  justice,  be 
styled  a  conceptualist,  as  he  distinctly  stated 
the  formation  of  general  terms  to  depend  on 
the  conditions  of  thought,  and  hence  to  possess 
a  species  of  subjective  reality,  as  the  sign  or 
indication  of  an  actual  process  of  thought, 
though  they  were  neither  distinct  objects  of 
consciousness  nor  realities  in  nature.  Those 
who  hold  either  of  the  latter  theories  are  real- 
ists. The  controversy  is  one  which  has  excited 
great  attention  among  modern  philosophers. 
Of  these,  Hobbes  and  Dugald  Stewart  may 
be  considered  strict  nominalists,  while  Locke 
and  Dr.  Thomas  Brown  style  themselves  con- 
ceptualists.  There  are,  however,  expressions 
in  Locke's  writings  which  would  rather  stamp 
him  as  a  realist,  under  the  former  of  the 
two  modifications  which  we  have  given  above. 
[Scholastic  Puilosofht;  Tmomxsts;  Scotists.] 
(Hallam's  Literature  of  Europe  in  the  Fif- 
teenth, Sixteenth,  and  Seventeenth  Centuries, 
part  i.  ch.  iii  §  67  &c. ;  Brucker's  Historia 
Critica  Philosophia.) 

VomlnatiTe  Case.  In  Grammar,  that 
form  of  a  noun  which  names  or  designates  a 
substance  absolutely ^  or  without  relation  to  any 
other  substance. 

Vomoeanon  (6r.  vSiios,  law,  and  Kfu^v, 
canon  or  nde).  In  Ecclesiastical  Law,  a  work 
in  which  canons  of  the  church,  and  imperial 
laws  touching  the  same  subjects,  are  col- 
lected and  compared.  The  first  was  made  by 
Joannes  Scholasticus  (a.  d.  551).  The  most 
celebrated  was  that  of  Photius,  patriarch  of 
Constantinople. 

Vomopliylaecs  (Gr.  voyno^itXatcts,  guar- 
dians of  the  law).  At  Sparta  and  elsewhere, 
magistrates  whose  duty  it  was  to  see  that  the 
laws  were  rightly  administered  and  obeyed. 
At  Athens,  they  were  merely  inferior  police 
officers  who  had  to  keep  order  in  the  public 
assemblies ;  but  some  think  that  no  officers  so 
called  existed  there  till  the  time  of  Demetrius 
Phalereus. 

Voinotliet80  fGr.  vofioBdrcu,  legislators). 
An  office  instituted  probably  by  Pericles.  A 
certain  number  of  citizens,  chosen  out  of  the 
6,000  dicasts,  were  lotted  off  to  sit  together  on 
special  occasions,  to  decide  on  propositions  for 
introducing  new  laws,  &c  (Grote's  History 
of  Greece,  part  ii.  ch.  xlvi.) 

Won  Compos  acentta  (Lat).  In  Law,  a 
person  not  legally  responsible  for  his  acts  in 
consequence  of  mental  deficiency.     [Lvnact.] 

Won  «8t  Znwentns  {he  is  not  found).  In 
Law,  the  formal  Latin  words  anciently  used  in 
the  sheriff's  return  to  a  writ  of  capias,  that  the 
defendant  was  not  to  be  found  within  his 
bailiwick. 
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(Lat)  or  1 

Xndfmont  oft  This  is  a  final  judgment  for 
costs,  which  ma^  be  signed  by  Uie  defendant 
if  the  plaintifif  m  an  action  at  law  neglects  to 
prosecute  it.  The  oorrespondinff  course  in  a 
suit  in  equity  is  to  move  to  dismiss  the  bill  for 
want  of  prosecution.     [Plkadixg.] 

Won-oommtasioned  Oflleer.  In  the 
Army,  one  who,  while  he  is  not  commissioned 
as  an  officer,  holds  an  appointment  by  virtue 
of  which  he  exercises  autnority  over  the  private 
soldiers.  Such  are  sergeant-majors,  quarter- 
master sergeants,  and  sergeants.  A  non- 
commissioned officer  can  be  reduced  to  the 
ranks  by  sentence  of  court  martial  or  order 
of  the  colonel  or  other  officer  commissioned 
as  commandant  of  his  regiment ;  but  so  long 
as  he  holds  his  rank  he  can  receive  no  minor 
punishment. 

Won-feasance.  In  Law,  the  offence  of 
omitting  what  ought  to  be  done. 

Won-natnralo*  A  term  applied  by  the  old 
phvsicians  to  things  which,  although  necessary 
to  life,  do  not  form  a  part  of  the  Hving  body ; 
such  as  air,  food,  sleep,  &c. 

Won-obotante  (I^t  notwithstanding).  In 
old  English  Law,  a  license  from  the  crown 
usually  conveyed  by  a  clause  in  letters  patenti 
&c,  to  do  something  which  by  common  lav 
might  be  done,  but  was  restrained  by  Act  of 
Parliament.  Such  license  could  of  course  only 
rest  on  high  doctrines  of  prerogative,  and  werA 
the  means  by  which  James  II.  endeavoured  to 
carry  into  execution  his  celebrated  dispensa- 
tion, annulled  by  2  Wm.  &  Mary  c  2. 

Won-obotante  Voredloto,  Judgment. 
When  the  defence  upon  the  record  is  not  a 
legal  defence  to  the  cause  of  action,  and  the 
defendant  obtains  a  verdict,  the  plaintiff  may 
in  some  cases  obtain  leave  to  sign  judgment 
notwithstanding  the  verdict  The  defendant's 
course  in  a  similar  case  is  to  move  in  arrest 
of  judgment. 

Won-reslstangOf  Tlio  Boetrino  of.  In 
Politics,  that  doctrine  which  inculcates  the 
unlawfulness,  on  religious  grounds,  of  resist- 
ance by  force  to  the  commands  of  a  prince  or 
magistrate.  This  is  strongly  laid  down  in 
many  books  of  the  New  Testament*  and  espe- 
cially by  St.  Patd  (Bom.  xiii.).  In  its  ordi- 
nary acceptation,  the  doctrine  is  understood  to 
enforce  the  duty  of  obedience  to  the  lawfol 
commands  of  magistrates.  But,  in  that  pecu- 
liar sense  which  is  attached  to  it  in  English 
constitutional  history,  it  means  unqualified 
obedience  to  every  command,  especially  of  the 
prince  or  supreme  magistrate,  whether  lawful  or 
not ;  and  consequently  it  condemns  all  forcible 
opposition  even  to  tyrannjr  or  usurpation.  But 
the  advocates  of  non-resistance,  in  this  ex- 
tended sense,  do  not  appear  to  have  ever  con- 
tended that  it  applied  to  commands  of  inferior 
magistrates  in  the  same  sense  and  degree  as 
to  those  of  the  highest :  they  therefore  sup- 
posed a  peculiar  sanctity  in  tlte  person  and 
office  of  the  sovereign  which  no  other  oflioer 
possessed ;  and  thus  coQibined  Uie  doctrine  of 
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diTine  right  with  that  of  paisire  obedience  or 
non-resistance.  These  doctrines  ar^  plainly  laid 
down  in  the  hoaiilies  of  the  church  of  England ; 
in  which,  in  the  phrase  of  Bolingbroke  (State  of 
Partus)^  they  skulked  until  the  reign  of  James 
L  (See  especially  the  Homily  On  Jrufal  Duobe- 
dience  and  Rehalion.)  But  in  that  reign  they 
were  more  generally  avowed  by  the  learned  and 
loyal ;  and  in  1622  the  uniyersity  of  Oxford 
sanctioned  them  by  a  solemn  decree.  The  eyents 
which  led  to  and  followed  the  great  rebellion 
naturally  led  men's  minds  to  pay  greater  atten- 
tion to  the  speculatiye  part  of  politics ;  and, 
while  Hobbes  was  framing  a  theory  of  absolute 
monarchy  on  the  principle  of  the  social  con- 
tract, a  oLSerei^t  class  of  reasoners  arriycd  at 
the  same  result  through  a  peculiar  interpreta- 
tion of  Scripture.  Sir  Robert  Filmer  (espe- 
eially  in  his  Patriarcha),  Bishop  Sanderson,  and 
others,  made  the  regal  power  originate  in  the 
patriarchal ;  and  endeayoured  to  proye  that  all 
other  forms  of  goyemment,  being  unrecognised 
by  Scripture,  were  usurpations.  Dean  Sherlock, 
the  ablest  writer  of  the  school  of  divine  right 
(Case  of  Resistance  to  Supreme  PowerSt  1684), 
endeayoured  to  prove  the  absurdity  of  the 
theory  of  the  social  contract,  and  to  show  from 
Scripture  the  unlawfulness  of  resisting  any 
pommand,  even  of  a  usurping  power.  In  an- 
swer to  these  reasoners  Locke  wrote  his  Essay 
an  Government^  in  which  he  seeks  to  confute 
the  arguments  for  unqualified  non-resistance, 
by  showing  that  Scripture  and  reason  make 
no  distinction  between  inferior  and  superior 
magistrates,  and  reducing  his  opponents  to 
the  absurdity  of  afilrming  that  any  command, 
however  extravagant,  of  the  lowest  magistrate, 
must  be  obeyed.  In  1683,  the  uniyersity  of 
Oxford  pronounced  its  second  decree  in  favour 
of  the  tenets  of  divine  right  and  non-resistance. 
But  the  current  of  court  opinion  changed  at  the 
Revolution.  The  doctrine  of  non-resistance 
was  almost  proscribed ;  but  maintained  by  the 
non-jurors,  who  professed^to  obey  the  usurping 

fovemment,  while  they  refused  to  recoaniM  it. 
a  1709  it  was  preached  by  SachevereU,  with 
the   apparently  inconsistent  result  of  a  riot. 
His  sermon,  together  with  the  Oxford  decree, 
was  burnt  by  order  of  the  House  of  Lords. 
But  the  doctrine  has  been  within  these  few 
years  asserted  by  the  high  church  party.     (Dr. 
Posey's  Sermon  on  the  6tk  of  November,  1838.) 
WOII19B  et  BeoimsB  (Lat.).     In  Ecclesias- 
tical Law,  the  contributions  of  tiMiants  of  the 
church  were  anciently  so  called :  the  nonse,  or 
ninth  part^  standing  for  a  species  of  rent,  the 
decimse  for  the  tithe  due  to  the  church. 
Wonaffe.    In  Law.    [Iitfant  ;  MiNORmr.] 
Vonaffeslmal  (Lat  nonagesimus,  the  nine- 
tieth).   In  Astronomy,  the  ninetieth  degree  of 
'  tile  ecliptic,  reckoned  from  either  of  the  points 
in  whicn  it  is  intersected  by  the  horizon.    It 
IB  therefore  the  highest  point  of  the  ecliptic  at 
any  instant,  and  its  altitude  is  e<^ual  to  the 
duftance  of  the  pole  of  the  ecliptic  from  the 
,  lenith.    The  nonageidWl  is  used  in  calcu- 
lating the  parallaxef  of  the  moon. 
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Wonafoa*    A  plane  rectilineal  ilgma  har* 
'  ing  nine  sides.    [Enkbaook.] 
!     Woneofiltonniata.    A  general  tenn  under 
which  all  the  religious  communities  which  do 
'  not  conform  to  the  liturgy  of  the  established 
I  church  of   England   may  be   comprehended, 
I  but  usnally  confined  to  Protestant  Dissenten. 
'  Historically,  it  belongs  more  properly  to  the 
I  lar^e    body  of  clergy  who,  at    the    Hesto- 
'  ration,  revised  to  subscribe    to  the  Act  of 
I  Uniformity,  and  were  in  oonaeqnence  ejected 
'  from  their   benefices  on   St.    Bartholomew's 
!  day,  1662.    This  Act  was  first  promulgated 
by  Elizabeth,  and  required  all  the  clem*  to 
use  the  Book  of  Common  Prayer,  and  in- 
flicted severe   ^nalties  upon  any  one  who 
should  be  convicted  of  speaking  or  preach- 
ing; aeainst  it    The  Act  of  Chiles  U.  con- 
tained provisions  still  more  ftrict,  enjoining 
'  every  beneficed  person  not  only  to  use  the 
book,  but  to  declare  his  assent  and  consent  to 
eveiy  part  of  it :  and  enacting  that  unless  this 
I  were  done  on  a  certain  day  he  should  be,  ipso 
facto,  ejected.     Other  declarati<ms  were  also  to 
I  be  subscribed ;   as,  *  That  it  is  unlawful  to 
take  arms  against  the  king  on  any  pretence 
whatsoever ;°  'That  no  obligation  from  the 
covenant  lies  upon  himself  or  any  other  person.* 
It  is  said  that  two  thousand  persons  resigned 
their  preferments  in  consequence;   and  even 
after  this  their  party  was  subjected  to  the 
further  infliction  of  the  Conventtde  Acts,  which 
forbade  more  than  five  persons  besides  the 
family  to  assemble  together  in  any  house  for 
reli^ous  worship ;  and  the  Five  Mile  Act,  whidi 
subjected  to  penalties  and  imprisonment  any 
nonconformist  clergyman  who  should  take  up 
his  residence  within  five  miles  of  any  corporate 
town,  or  other  place  where  he  had  been  mi- 
nister.    [DiSSENTEBS.] 

Vonea  (Lat.  Nome).  In  the  Calendar,  one 
of  the  three  divisions  of  the  Roman  month, 
and  so  called  because  they  fell  on  the  ninth 
day,  reckoned  inclusively,  before  the  ides.  In 
the  months  of  March,  May,  July,  and  October, 
the  ides  fell  on  the  15th  day  of  the  month, 
and  the  nones,  consequently,  on  the  7th.  In 
the  other  months,  the  ides  were  on  the  13th 
day,  and  the  nones  on  the  5th.  [Calbkdab  ; 
Calends  ;  Ides.] 

Vonlna.  A  name  frequently  given  to 
the  vernier  (a  useful  contrivance  for  sub- 
dividing the  divisions  of  graduated  arcs  or 
scales  into  minute  parted  trom  an  erroneous 
idea  that  it  was  inventea  by  Pedro  Nnnes,  or 
Noniu.««,  a  Portuguese,  who  lived  in  the  early 
part  of  the  sixteenth  century.  The  contrivance 
employed  by  Nonius  was  widely  different  f5rom 
the  vernier  now  universally  used.  It  consisted 
in  describing  within  the  same  quadrant  45 
concentric  arcs,  dividing  the  outermost  into 
90- equal  parts,  the  next  mto  89,  the  next  into 
88,  and  so  on,  the  innermost  being  consequently 
divided  into  46  only.  With  this  instrument 
the  observed '^titude  of  an  object  conld  be  read 
off  on  the  outermost  arc  only  to  degrees,  but 
the  firactions  were  obtained  in  the  following 
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manner:  the  plumb-line,  or  xnorable  index, 
must  intersect  one  of  the  concentric  arcs  at, 
or  very  near,  a  point  of  diTision.  Now,  it  is 
erident  that  the  number  of  parts  read  off  at 
this  point  must  be  in  the  same  proportion  to 
the  degrees  and  fractions  of  a  degree  inter- 
cepted on  the  outermost  arc,  as  the  number  of 
parts  into  which  the  arc  containing  the  point 
IS  divided,  is  to  00°.  The  division  read  off 
beine  therefore  multiplied  by  90,  and  divided 
by  the  number  of  parts  in  the  arc,  gives  the 
observed  altitude  to  fractions  of  a  degree. 
Thus,  if  the  plumb-line  intercept  25  parts 
exactly  on  the  arc  in  which  the  number  of 
parts  is  78,  the  angle  measured  will  be 
28*846® :  the  fraction  is  easily  converted  into 
minutes  and  seconds.  Nonius  supposed  that 
this  artifice  was  known  to  Ptolemy.  It  was 
adopted  by  Tycho  Brahe ;  but  soon  abandoned 
by  him  for  the  method  of  diagonal  divisions, 
in  consequence  of  the  difficmty  of  dividing 
accurately  the  different  arcs.  (Robins's  Ma- 
themaHcal  Tracts^  vol.  ii.)     [Vebnieh.] 

Vo^Jorors.  In  English  History,  that 
party  amone  the  clergy  of  the  national  church 
who  xefosed  to  take  the  oath  of  allegiance 
to  the  new  government  after  the  Bevolution. 
Eight  bishops,  including  the  primate  Sancroft, 
with  about  four  hundred  clergy,  were  in  con- 
sequence q'ected  from  their  benefices.  Of  these 
the  most  learned  was  Hickes,  bishop  of  Peter- 
borough. The  ecclesiastical  history  of  Great 
Britain  by  Jeremy  Collier  is  written  on  their 
principles.  They  maintained  a  strict  and 
necessary  connection  between  the  national 
church  of  England  and  the  catholic  church 
throughout  the  world;  and  while  they  de- 
nounced the  special  errors  of  the  Bomish 
branch  of  the  church,  allowed  it  an  indefeasi- 
ble precedence  and  authority.  In  politics  they 
hela  the  doctrines  of  divine  right  and  passive 
obedience.  The  nonjurors  maintainea  their 
ecclesiastical  position  through  the  greater  part 
of  the  last  century,  their  bishops  continuing 
to  ordain  and  consecrate :  but  their  numbers 
dwindled  away,  and  Dr.  Robert  Gordon,  who 
died  in  November  1779  at  a  very  advanced 
age,  was  the  last  in  their  episcopal  succession. 
[  JACOBPrxs ;  Pretender.] 

Wonparell.  In  Printing,  the  name  of  a 
kind  of  type  two  sizes  smaller  than  that  used 
in  this  work.  It  was  called  nompard  by  the 
old  English  printers.    [Ttfb.] 

WoBSvit.  In  Law,  the  renunciation  of  a 
suit  by  the  plaintiff.  It  is  either  adjudg:ed,  in 
consequence  of  certain  neglects  or  defavs  in  the 
prosecution  of  the  suit,  or  it  is  voluntarily 
elected  by  the  plaintiff.  It  is  usual  to  call  on 
the  plaintiff,  when  he  is  unable  to  make  out  a 
case  to  support  his  pleadings  in  default  of  the 
necessary  evidence  and  the  jury  are  about  to 
give  their  verdict,  to  elect,  if  he  pleases,  to 
abandon  his  protecution  and  submit  to  a  non- 
suit, upon  payment  of  costs.  The  effect  of  this 
is,  that  a4  a  nonsuit  is  not,  except  in  certain 
'Mies,  a  peremptory  bar,  he  is  able  to  bring 
uother  action  afterwards  for  the  same  cause. 
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Judgment  a»  in  ea$e  of  a  nonsuit  arose  from 
the  statute  14  Geo.  II.  o.  17f  which  enacted 
that  where  the  plaintiff  had  nc^ectod  to  bring 
the  issue  to  be  tried,  the  couH  might,  tmless 
it  saw  reason  for  allowing  the  plaintiff  farther 
time,  give  judgment  for  the  defendant  as  in 
case  of  a  nonsuit,  which  had  the  same  force  as 
a  nonsuit,  both  as  to  costs  and  as  to  its  effects 
on  the  action;  but  this  statute  was  repealed  br 
the  Common  Law  Procedure  Act,  1852,  whicn 
provides  that  the  defendant  may  sign  judg- 
ment for  his  costs  where  the  plaintiff  neglects, 
to  proceed  to  trial,  unless  the  time  for  pro- 
ceeding to  trial  is  extended  by  the  court  or  a 
judge. 

Vontronlte.  A  hydrated  tersilicate  of 
iron,  occurring  in  France,  at  Nontron,  in  the 
department  of  the  Dordogne.  It  is  found  in 
small  kidney-shaped  masses,  varying  in  colour 
from  green  to  yellow,  and  with  a  duU  lustre. 

Wootli*s  JLpparatns.  A  series  of  three 
glass  vessels,  placed  vertically,  for  the  purpose 
of  impregnating  water  with  carbonic  anhydride. 
The  lower  vessel  contains  the  marble  and  dilute 
acid  for  the  evolution  of  the  gas ;  the  central 
vessel  holds  the  water  through  which  it  is 
made  to  pass,  under  the  pressure  of  the  column 
of  water  in  the  third  or  upper  vessel,  which 
is  closed  by  a  heavy  conical  stopper,  serving 
as  a  safety  valve.  This  form  of  apparatus  has 
been  superseded  by  the  comparatively  modem 
and  more  effective  ga9ogen$, 

Wopal.  One  of  the  names  of  Opuntia 
vulgaris.  The  allied  spedes,  0.  coccineutfera, 
is  one  of  the  plants  upon  which  the  cochineal 
insect  chiefiy  breeds,  another  being  Opuntia 
Tuna. 

Voraghm*  The  name  of  a  singular  class  of 
monuments  found  in  great  numbers  in  the 
island  of  Sardinia,  about  the  origin  and  the 
uses  of  which  antiquaries  are  at  present  much 
divided.  The  noraghe  are  generally  built  upon 
a  circular  or  elliptical  ^an,  and  have  the 
form  of  a  truncated  cone ;  access  is  gained  to 
the  interior  b^  a  door  situated  tov^irds  the 
south-east,  which  leads  to  a  corridor  communi- 
cating witii  two  ranges  of  chambers,  beforf 
reaching  the  central  tower.  There  are  four 
classes  of  noraghe;  the  simple  ones,  resem« 
bling  isolated  towers ;  the  collective,  composed  of 
several  united  bodies  of  this  class ;  the  umisd, 
consisting  of  a  large  enclosure  in  the  same 
style  of  construction,  usually  upon  the  top  of  a 
hill ;  the  surrounded  noraghe,  or  those  encir- 
ded  by  exterior  works,  like  a  kind  of  fortress. 
There  are  said  to  be  as  many  as  three  thousand 
noraghe  in  Sardinia;  the  best  account  of  them 
is  to  be  found  in  Delia  Marmora's  Uiniraire 
de  Vile  de  SardaignCt  Turii\  1860,  in  which 
the  various  theories  as  to  their  oriein  are  dis- 
cussed. They  are  probably  sepulchral  monu- 
ments, erected  in  memoiy  of  a  distinguished 
leader  or  chieltidn. 

Worberttnes.  '[PiLadcoxsnuTKNoiHs.] 

VordtaMUMA  AiAA*  'R^S/),B«8iilpharie 
acid  combiosd  with  a  molecule  of  sulphiusA 
aiiJiydride,  so  called  from  the  place  where  it 
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wai  formerly  manofactnred.  It  is  ^enerallpr  in 
the  form  of  a  brown  fuming  liquid.  It  m  a 
good  solvent  of  indigo. 

Womia    [Imtbgbb.] 

Wormal  (Lat  norma,  a  rule).  The  normal 
to  a  cmre  is  any  perpendicular  to  the  tangent 
erected  at  the  point  of  contact.  At  every 
point  of  a  curve,  therefore,  there  are  innu- 
merable normals,  all  of  which  are  situated  in 
the  normal  plane  of  the  curve.  The  most  im- 
portant of  these  normals,  however,  are  the 
principal  normal,  which  lies  in  the  osculating 
plane,  and  the  binormal,  which  is  perpendicular 
to  that  plane  and,  consequently,  to  the  tioo 
consecutive  tangents  which  the  plane  con- 
tains. In  plane  curves,  where  all  osculating 
planes  coincide,  the  principal  normal  is  the 
only  one  considered,  so  that  it  is  not  necessary 
to  distinguish  it  by  the  term  principal.  Two 
consecutive  normals  of  a  plane  curve  intersect 
in  a  point  which,  being  equidistant  from  three 
consecutive  points  of  the  curve,  is  the  centre  of 
the  osculating  circle  (circle  of  curvature) ;  the 
angle  between  two  consecutive  normals  (angle 
of  curvature)  is  obviously  equal  to  the  angle 
between  the  corresponding  tangents  (angle  of 
contact  or  cootingence).  The  normals  of  a  curve 
envelope  a  second  curve  (the  evoltUe)^  which  is 
the  locus  of  the  centres  of  curvature  of  the 
original  one.  In  non-plane  curves  this  is  not 
the  case,  for  two  consecutive  principal  normals 
do  not  intersect  one  another.  The  point,  how- 
ever, in  which  any  principal  normal  is  inter- 
sei^ed  by  the  next  succeeding  normal  plane,  is 
equidistant  from  three  points  of  the  curve,  and 
is  consequently  the  centre  of  an  osculating 
circle.  This  is,  in  fkct,  the  circle  of  absolute 
curvature ;  it  lies  in  the  osculating  plane,  and 
has  its  centre  on  the  polar  line.  The  locus  of 
the  centres  of  absolute  curvature,  therefore,  is 
a  curve  on  the  polar  developable,  but  it  does 
not  belong  to  the  series  of  evolutes  which  this 
turfiice  contains,  since  all  evolutes  are  formed 
hjiniereectinff  consecutive  normals.  [Evolute.] 

The  normal  to  a  surface  is  the  per^ndicular 
to  the  tangent  plane  erected  at  the  pomt  of  con- 
tact Any  plane  through  it  is  called  a  normal 
piane  of  the  surface.  Two  consecutive  normals 
to  a  surface  do  not,  in  general,  intersect  each 
other;  in  fact,  a  normal  is  intersected  by  only 
two  of  all  the  consecutive  normals,  and  the 
normal  planes  which  contain  these  intersecting 
normals  are  always  at  right  angles  to  each 
other ;  they  contain  also  the  tangents  to  the 
two  lines  of  curvature  which  pass  through  the 
point  on  the  surface.  [Cubvatube,  Likb  of.] 
Tht  methods  of  finding  the  equations  of  nor- 
mals to  curves  and  surfaces,  are  given  in  all 
treatises  on  the  geometrical  applications  of  the 
differential  calculus. 

Normal.  In  Botany,  an  adjective  signifying 
tihat  the  ordinary  structure  peculiar  to  a  family, 
a  genus,  or  a  species,  is  not  departed  from. 

Wormal  Soliool.    [School.] 

Womuui  Ardhiteetnre.  [ABCHrrEcnnuE.] 

Wornfl.  In  Scandinavian  Mythology,  the 
tkne  Fates,  equivalent  to  the  Moirai  of  the 
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Greeks.  [Moiba.]  Their  names  were  Uidt 
Worand,  and  Skuld;  or  l^aH,  Present,  and 
Future.  They  were  represented  as  endowed 
with  great  beauty,  but  of  a  melancholy  and 
sombre  disposition ;  they  were  consulted  even 
by  the  gods,  and  their  decrees  were  sure  and 
irrevocable. 

Worroy.    [Kixo-at-Abms  ;  Hebald.] 

Wortti  (Ger.  nord).  In  Geography,  one  of 
the  four  cardinal  points  of  the  horizon ;  that 
which  in  European  latitudes  is  opposite  the 
sun  at  midday. 

Wortti-Wcst  FasMic^.  A  channel  along 
the  northern  extremity  of  North  America,  long 
believed  to  be  available  for  commercial  pur- 
poses. The  existence  of  such  a  passage  has 
been  proved  in  various  wavs,  and  lastly  by  the 
expedition  in  which  Franklin  and  his  associates 
were  lost  after  making  their  way  between  the 
termination  northwards  of  the  American  land 
and  the  southern  extremity  of  the  ice  of  the 
North  Polar  Sea.  The  many  expeditions  or- 
ganised to  prove  the  existence  of  this  diannd 
were  very  fertile  in  geographical  discovery,  and 
have  succeeded  in  showing  that  for  commercial 
purposes  there  was  no  passage  of  the  kind. 

Vortbsrn  Xdghta.  The  name  popularly 
given  to  the  aurora  borealis. 

Wortblag.  In  Navi^tion,  the  difference  of 
latitude  made  by  a  ship  m  sailing  northwards. 

Woss  (liat.  nasus,  Fr.  nez).  The  fleshy 
protuberance,  which  contains  the  external  car- 
tilages serving  to  receive  the  sensation  of  smell, 
is  so  termed  m  the  higher  vertebrate  animals. 

Wosean.  A  mineral  allied  to  Haiiyne,  and 
named  after  the  discoverer,  R.  W.  Nose.  It  is 
found  in  rhombic  dodecahedrons  in  the  eruptive 
rocks  of  Lake  Laach,  near  Andemach  on  the 
Rhine,  and  in  the  leucite-rock  of  Rieden  and 
Volkersfeld  in  Prussia. 

Vostng  of  a  Btap.  In  Arcmtecture,  the 
projecting  rounded  edges  of  the  tread  of  a  step ; 
it  is  introduced  for  ornament^  and  also  to  widen 
the  tread. 

Wosology  (Gb.  y6iros,  a  disease,  and  \&y^). 
The  doctrine  of  diseases.  The  term  is  generally 
applied  to  the  classification  and  nomenclature 
01  diseases,  and  to  their  general  methodical 
arrangement     [Disease.] 

Wostalgia  (Gr.  ifo<n'a\y4m,  to  be  homesiek), 
A  longing  to  return  home ;  a  disease  sometimes 
observed  in  a  marked  degree  among  the  Swiss, 
the  Highlanders,  and  the  Irish.  It  is  wcdl  de- 
scribed in  Baron  Larrey's  works.  He  relates 
that  many  of  the  soldiers  under  his  care  wore 
affected  by  it  The  mentfd  faculties  early  be- 
came impaired,  and  melancholia  with  severs 
gastric  symptoms  terminated  the  lives  of  his 
patients.  Between  the  years  1800  and  1820 
as  many  as  ninety-seven  French  soldiers  feU 
victims  to  the  disease. 

Wostrnm  (Lat.).  Literally,  our  oum ;  a 
term  applied  to  quack  medicines  retained  for 
profit  in  the  hands  of  the  inventor  or  dis- 
coverer, or  of  his  assignee. 

Wotables.  In  French  Historjr,  the  deputies 
of  the  states  under  the  old  r^gime^  appoint«A 
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ana  convoked  on  certain  occasions  by  the  king. 
In  1786  thifl  assembly  was  summoned,  160 
years  after  ita  last  meeting,  and  proposed 
Tarioos  reforms  in  different  branches  of  the 
government ;  it  again  met,  for  the  last  time,  in 
1788. 

Votacantl&a  ^r.  p&tos,  the  back,  and 
AxayBa,  a  spine).  The  name  of  a  family  of 
Dipterous  insects,  comprehending  those  in 
which  the  upper  part  of  the  thorax  or  scutel- 
lum  is  armed  with  teeth  or  spines. 

VotarieSf  Apostolieal  and  XmperiaL 
Public  notaries  appointed  by  the  popes  and 
emperors,  in  virtue  of  their  supposed  jurisdic- 
tion over  other  powers,  to  exercise  their  func- 
tions in  foreign  states.  Edward  II.  forbade 
the  imperial  notaries  to  practise  in  England. 
Charles  YIIL  of  France,  in  1490,  abolished 
both  these  classes  of  notaries,  and  forbade  his 
lay  subjects  to  employ  them. 

Votary  or  Votary  Vublic.  In  English 
Law,  one  who  publicly  attests  documents  or 
writings,  chiefly  in  mercantile  matters,  to  make 
them  authentic  in  a  foreign  country ;  protests 
foreign  bills  of  exchange,  and  the  like.  The 
stiitutes  41  Geo.  III.  c  79  and  6  &  7  Vict 
c.  90  regulate  the  admission  of  notaries  in 
England.  They  must  have  been  apprenticed 
five  years  to  a  notary  before  such  admission. 

The  name  notary^  among  the  Romans,  ap> 
pears  to  have  signified  a  shorthand  writer,  and 
to  have  denoted  originally  the  persons  who 
acted  in  that  capacity,  especially  at  meetings 
of  the  senate.  Afterwards,  the  notarii  were 
secretaries  to  courts,  officers,  &c  In  modern 
Europe,  the  notary  is  an  officer  whose  attesta- 
tion IS  necessary  to  the  validity  of  certain  in- 
struments; and  his  duties  are  more  or  less 
important  in  different  countries.  In  France 
the  notary  is  the  necessary  maker  of  all  con- 
tracts, &c,  where  the  subject-matter  exceeds 
150  francs;  and  his  instruments,  which  are 
preserved  and  registered  by  himself,  are  the 
originals,  the  parties  retaining  only  copies. 
The  presence  and  administration  of  a  notary 
is  also  essential  to  the  division  of  lands  or 
goods  on  inheritance. 

VotatioDf  Ohemical.  A  symbolical  lan- 
guage employed  to  express  the  composition 
of  substances  and  the  changes  which  occur  iu 
chemical  processes. 

The  only  symbols  employed  by  the  alchemists 
which  appear  to  have  had  a  fixed  meaning 
were  the  astrological  signs  for  the  metals ;  and 
even  in  the  time  of  the  earlier  chemists,  when 
other  similar  signs  were  added  to  denote  new 
substances,  symbols  fulfilled  no  other  purpose 
than  that  of  convenient  abbreviations  for  names. 
The  first  attempt  to  arrange  such  symbols  in  a 
systematic  manner  was  a  plan  proposed  by 
Lavoisier  in  1782,  by  which  he  represented  the 
quantities  of  substances  in  addition  to  the  sub- 
stances themselves.  Dalton*s  completion  (in 
1 804)  of  the  discovery  of  the  fixed  laws  according 
to  which  elements  combine,  and  his  introduction 
of  l^e  atomic  theory,  produced  a  total  change 
in  the  pnnciples  of  chemical  notation.     F^nmi 

•81 


NOTATION 

'  this  time  each  element  was  denoted  by  a  spe- 
cial sign,  which  at  the  same  time  representea  a 
i  quantity  by  weight  proportional  to  the  weight  of 
j  a  single  atom.  ^TOiac  Theobt  ;  Eqxtivalekt.] 
In  1816,  after  accurate  determinations  of  the 
combining  numbers  of  the  elements,  Berzelius 
proposed  a  system  of  notation  which,  with  some 
modifications,  has  become  completely  identified 
with  the  pursuit  of  chemistry.  This  system  in  its 
more  modem  form  we  now  proceed  to  describe. 
Each  element  is  designated  by  the  capital 
letter  of  its  Latin  name,  and  in  the  case  of  the 
less  important  elements  the  most  characteristic 
letter  of  the  word  is  added  as  a  further  distinc- 
tion. These  symbols  are  moreover  made  to  re- 
present not  only  the  element  itself,  but  also 
that  proportion  by  weight  in  which  it  invari- 
ably enters  into  combination.  For  a  list  of 
these  symbols  and  combining  numbers,  see 
Chemical  Nombncultubb.  Mere  addition  of 
one  substance  to  another  is  denoted  by  the 
sign  +  ;  but  combination  is  express(Hl  by  the 
juxtaposition  of  the  symbols.  Thus  water 
upon  this  plan  is  H  0,  cr  is  composed  of  one 
part  by  weight  of  hydrogen  to  eight  parts  of 
oxygen.  When  an  element  enters  into  com- 
bination in  a  quantity  that  is  a  multiple  of 
its  combining  proportion,  this  is  expressed  by 
writing  the  corresponding  number  on  the  right 
a  little  below  the  symb^,  or  else  prefixing  it 
in  the  manner  of  a  coefficient:  thus,  teriodide 
of  phosphorus,  PI,.  Combination  between 
compound  bodies  is  expressed  in  a  similar 
manner,  or  a  comma  is  sometimes  interposed. 
A  number  standing  before  a  continuous  group 
of  symbols  signifies  the  multiplication  of  the 
whole  group  by  that  number.  Sometimes  a 
group  is  enclosed  in  a  bracket  with  the  same 
object.    The  following  are  examples :— > 

Sulphate  of  iron,  FeO,SO,,  or  FeSO^. 

Tri  basic  phosphate  of  ume,  3CaO,P,Oy 
or  CajPjOg. 

Basic  carbonate  of  zinc,  2(ZnO,C02), 
3(ZnO,HO). 

ThH  changes  which  take  place  in  chemical 
r«>actions  are  usually  represented  by  equations. 
The  substances  existing  before  the  reaction  are 
placed  on  the  left  of  the  sign  a ,  and  those  re- 
sulting from  it  on  the  right.  Thus  the  action 
of  common  salt  on  a  solution  of  nitrate  of 
silver  with  the  production  of  chloride  of  silver 
and  nitrate  of  sodium  is  expressed  by 

AgNOa  +  NaCl  -  AgCl  +  NaNOa. 

This  equation  affirms  moreover  that  from  170 
part4  of  nitrate  of  silver  and  58|  parts  of  salt 
we  obtain  I43|  of  chloride  of  silver  and  85  of 
nitmte  of  sodium. 

Within  the  last  few  years  certain  new  views 
entertained  by  chemists  res{)ecting  chemical 
combination  and  the  construction  ofcompound 
bodies,  have  led  to  some  important  alterations 
in  the  atomic  weights  represented  by  the  sym- 
bols, whereby  the  formula  for  most  substances 
have  become  altered.  These  alterations  con- 
stitute Uie  chief  features  of  what  is  called 
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thB  new  notation*  In  order  that  the  Bjmbols 
xnaj  more  perfectly  represent  the  true  combin- 
ing  proportions  of  the  elements  which  they  de- 
note, the  new  notation  requires  that  the  atomic 
weights  of  oxygen,  sulphur,  selenium,  carbon, 
silicon  and  most  metals  should  be  doubled. 
The  reasons  for  these  alterations  can  be  best 
illustrated  by  shortly  stating  the  chief  of  those 
concerned  with  the  doubling  of  the  atomic  weight 
of  the  most  important,  riz.  oxygen .  1 .  Phy  s  i  cal 
considerations  render  it  highly  probable  that 
equal  bulks  of  elementary  gases  and  yapours 
contain  an  equal  number  of  atoms.  2.  When 
hydrogen  and  oxygen  unite  to  form  water,  two 
Tolumes  of  the  former  combine  with  one  voltmie 
of  the  latter.  8.  The  hydrogen  in  water  can 
be  replaced  in  two  separate  portions  by  other 
elements,  such  as  potassium,  sodium,  and 
chlorine.  4.  When  water  is  generated  by  de- 
composition from  other  substances,  the  quan- 
tity is  always  such  that  it  contains  either  two 
atoms  or  a  multiple  of  two  atoms  of  hydrogen. 
The  foregoing  considerations  indicate  that  the 
smallest  quantity  of  water  ever  engaged  in  a 
chemical  reaction  is  composed  of  two  atoms  of 
hydrogen  united  with  one  atom  of  oxygen,  and 
^e  atomic  weight  of  the  latter  must  therefore  be 
16.  Again,  when  oxygen  forms  a  series  of  com- 
binations  with  a  compound  body,  each  addition- 
al quantity  of  oxygen  combining  with  the  latter 
is  always  sixteen  parts  or  some  multiple  of 
sixteen  parts.  Furthermore,  the  specific  gravities 
in  the  gaseous  condition  of  nearly  all  elements 
capable  of  assuming  that  condition  are  propor- 
tional to  their  atomic  weights.  But  if  the  spe- 
cific gravity  of  hydrogen  be  called  1,  then  the 
specific  gravity  of  oxygen  is  found  to  be  1 6.  The 
foregoing  reasons,  therefore,  lead  to  the  adop- 
tion of  the  atomic  weight  16  for  oxygen.  Con- 
sequently, water  must  be  represented  by  H,0 
instettd  of  HO.  The  doubling  of  the  atomic 
weights  of  other  elements  follows  from  direct 
analogy  or  is  supported  by  similar  facts.  The 
doubled  atomic  weights  when  first  introduced 
had  a  mark  drawn  through  the  symbol,  as  H,-^. 
The  application  of  this  notation  to  the  ex- 
pression of  chemical  composition,  though  some- 
times inyolring  more  complex  formulae,  indi- 
cates far  more  clearly  the  mutual  relations 
of  bodies  and  the  decompositions  of  which 
they  are  susceptible.  The  new  formulae  ex- 
press, with  very  few  exceptions,  the  elemen- 
tary composition  by  gaseous  volume  as  well  as 
by  weight:  thus  HCIO  indicates  that  hypo- 
chlorous  add  contains  equal  volumes  of  its  ele- 
ments. The  formulae  also  earoress,  with  very 
few  exceptions,  the  weights  of  the  substances 
denoted  by  them,  which  in  the  gaseous  state 
occupy  equal  volumes.  A  great  advantage 
derived  from  the  employment  of  the  new  no- 
tation, and  which  deserves  special  notice,  is 
the  prominent  expression  it  gives  to  the  idea 
of  atomicity.  This  conception,  though  clearly 
recognised  in  the  old  notation,  required  the 
new  to  develope  it  completely.  Atomicity  may 
roughly  be  defined  as  the  capacity  possessed 
bj  any  atom  of  attaching  other  atoms  to  itself. 
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Those  elements  which  combine  with  one  atom 
of  hydrogen,  or  can  replace  the  latter,  atom  for 
atom,  in  compounds,  are  called  mondtomU, 
Those  elements  whose  atoms  can  attach  to  ^em- 
selves  two  atoms  of  a  monatomic  element,  are 
called  diatomic.  Thus  oxygen  requires  two 
atoms  of  hydrogen  to  form  water  H^O,  or  one 
atom  of  diatomic  calcium  to  form  lime  CaO. 
Similarly  carbon  is  tetratomic  in  marsh  gas 
CII4  and  carbonic  anhydride  CO,,  while  nitro- 
giMi  is  triatomic  in  ammonia  NIJ^,  and  penta- 
tomic  in  sal  ammoniac  NH4CI.  This  atomic 
character  of  an  element  is  termed  its  atomicity 
or  quantivalfnce^  and  is  frequently  marked  by 
dasnes,  or  Roman  numerals,  after  the  symbob. 
The  following  is  a  classification  of  the  elements 
with  their  new  atomic  weights,  founded  on  the 
atomicities  which  they  manifest  in  their  prind- 
pil  combinations.  This  atomic  character  is,  how- 
ever, by  no  means  invariable,  since  the  atomicity 
of  an  element  may  vary  in  its  different  com- 
pounds ;  but  in  reference  to  such  variation,  it 
has  been  remarked,  that  although  a  monatomic 
element  may  become  triatomic  or  pentatomic, 
it  can  never  be  diatomic,  tetratomic,  or  hex- 
at'jniic,  whiUt  a  diatomic  element  may  become 
tetratomic,  but  never  monatomic  or  triatomic 
In  other  words,  an  odd-atomic  element  can 
never  become  even-atomic^  and  vice  versA. 


Monatomic. 

H  . 

.    .      1 

I    .   . 

.  127 

Rb. 

.    .    8S'« 

P    . 

.    .    19 

Li .   . 

.      7 

Q%  .    . 

.188 

CI  . 

.    .    86-S 

Na.    . 

.    28 

Tl  .    , 

.  SM 

Br  . 

.    .    80 

K  .    . 

.    39 

Ag.    . 

.    .106 

Diatomic, 

0    . 

.    .    16 

Zu  .   . 

.    65 

D  .    , 

.    .    96 

8     . 

.    .    82 

Cd  .   . 

.  112 

Mn    . 

.    .    U 

So  . 

.    .    79-5 

Hg.    . 

.  200 

Te.    , 

.    .    M 

'I'c  . 

»    .  129 

Pb.    . 

.  207 

Co.    . 

.    .    M 

Mk. 

.    .    24 

0   .    . 

.      9 

Nl.    . 

.    M 

(■»  . 

.     .    40 

Yt.    . 

.    64 

Co.    , 

.    .    68^ 

.Sr  . 

.    .    87-5 

Ce  .    . 

.    92 

Th.    . 

.    .  116 

13a. 

.    .  187 

La  .    . 

.    92 

Zr.    . 

.    .    90 

Triatomic. 

N    . 

.    .    11 

Sb  .    . 

.  122 

Bi  . 

.    .210 

P     . 

.    .    81 

An.    . 

.  197 

B   .    . 

.    .    11 

As  . 

.   .  7a 

Tetratomic. 

C    . 

.   .  12 

Rn  .    . 

.  lOi 

Mo  .    . 

.    .    96 

Si   . 

.    .    28 

Pd  .    . 

.  106*« 

W    .    , 

.    .184 

8n. 

.    .  118 

Pt  .    . 

.  197 

u    .   . 

.    .ISO 

Ti  . 

.    .    ftO 

Ir    .    . 

.197 

Cr   .    , 

.    «■« 

Kb. 

.    .  104 

Oa  .    . 

.  199 

Al   . 

.  .  r-6 

Pentatomic, 

Nb. 

•      •      Vv 

Va  .    . 

.    61-8 

Ta.    . 

.182 

The  theory  of  types  forms  a  valuable  addi- 
tion to  chemical  notation,  and  owes  its  deveU^ 
ment  mainly  to  the  now  system.  Aooording 
to  this  theory,  a  large  number  of  bodies  of 
complex  character  are  considered  to  be  fotrmed 
on  the  plan  or  model  of  certain  compounds 
of  simple  character,  from  which  thej  aro 
assumed  to  be  deti?ed  by  substitotioiu  Ths 
principal  types  used  by  diemistfl  are  tha  ht- 
drogen,  water,  ammonia,  carbonic  anlqrdfw 
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chloride  of  ammonium,  and  chloride  of  ml- 
l^uryl  types. 

Hydrogen  Typ€. 

Ohloride  of  Ethyl       Acetone 

a  )  CH,  j 


Hyrogen 

H 
H 


1 


Water 

H 
H 


jo*        ^^»|o" 


Water  Type, 

Aloobol  Acetate  of  Sodiam 

Na     l" 


fH 

N"MH 

H 


Ammonia  Type, 

PotaaBamlde    Trimethylphosphine 
K  fCH, 

H  ICH. 


Carbonic  Anhydride  Type, 
Carbonic  Anhydride   Fho^ene  Oas  Methy Up  AJkx>hcl 


CI 
I  CI 


O'- 


H 

H 

H 

I  OH 


ChU/ride  of  Ammonium  T);pe, 


Chloride  of 
Ammonium 

H 


Nitric  Acid     H^o^^^r 


N' 


0" 
.OH 


Chloride  of  Sulphwryl  Type, 


Chloride  of 
Snlphnryl 

ro" 

0" 

a 

I  CI 


S'« 


Snlphnrio 
Add 


CO" 
O" 
OH 

I  OH 


Chromate  of 
Potaninm 


S^ 


Cp'» 


CO" 
0" 
OK 

I  OK 


The  following  are  examples  of  chemical  com- 
pounds formulated  according  to  both  methods 

of  notation : — 

Old  Kew 

Nitric  acid  .        .  HO.NO,  HNO,. 

Cyanic  acid.        .  HO.C,NO  HCNO. 

Perchlorate  of 

potassium        .  KO.CIO,  KCiO^ 

Oxalate  of  lead  .  (PbO)^^^©,  FbC,0^ 

WotatloB,  llatlieiiiatlem].  Hathema- 
tieal  notation  embraces  symboLi  of  number, 
quantity,  and  operation.  Although  the  origin 
of  our  present  system  of  numerical  notation 
is  unknown,  there  is  no  doubt  that  it  was  in 
use  amongst  the  Hindus  two  thousand  years 
ago.  Its  distinetiTe  feature,  i.  e.  sytaibols 
having  loeal  as  well  as  intrinsie  values  [ Abitk- 
lonncj,  implies  a  state  of  high  civilisation  at 
the  period  of  its  invention.  The  first  numeri- 
cal symbols  oonsiBted  probably  of  strokes  or 
BoCclws  cut  in  Wood  or  stone,  and  intelligible 
«Uk»  to  all  Mtions.  dikdh  eharaetecs,  finfMt, 
-m'-  yiweiTeil  witk  litffo'  i^tertttion    in  tS» 
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Roman  notation,  an  account  of  which  may  bt 
foand  in  Leslie's  PhUoeophp  of  ArUhmetie, 

The  numeral  notation  of  the  GFreeks,  though 
far  less  convenient  than  that  now  in  use,  was 
formed  on  a  perfectly  regular  and  scientific  plan, 
and  could  be  used  with  tolerable  effect  as  an 
instrument  of  calculation,  to  which  purpose  the 
Roman  system  was  totally  inapplieabfe.  The 
Ghreeks  divided  tiie  twenty-four  letters  of  their 
alphabet  into  three  classes,  and,  by  adding 
another  symbol  to  each  class,  they  had  cha- 
racters to  represent  the  units,  tens,  and  hun- 
dreds.   (Delambre's  Astronomie  Anoienne,  t,  ii.) 

Letters  of  the  alphabet  are  now  used  as  sym- 
bols of  quantity ;  and  although  much  diversity 
exists  with  respect  to  the  choice  of  letters,  there 
are  several  universally  recognised  rules.  Thus 
in  the  theory  of  equations  the  first  letters  of  the 
alphabet  denote  known  coeMcients,  the  last  let- 
ters the  unknown  terms.  In  algebraic  geometry, 
again,  a  similar  rule  is  observed,  the  last  letters 
of  the  alphabet  there  denoting  the  variable  or 
current  coordinates.  Certain  letters,  such  as  t, 
c,  &c.,  arA  by  universal  consent  ap{)ropriated  as 
symbols  of  the  frequently  occurring  numbers 
3-14159  . . .  and  2*7182818  ....  &c.,  and  their 
use  in  any  other  acceptation  is  avoided  as  much 
as  possible. 

Letters,  too,  are  employed  as  symbols  of 
operation,    and    with  them    other  arbitrary 

churact^rs,  such  as  -i-,  — ,  x,  -r,  ^/,  &c  .  . 

The  letters  d,j   are  appropriated  as  operative 

symbols  in  the  differential  and  integral  calculus, 
A  and  2  in  the  calculus  of  differences,  and  soon. 

la  functional  notation,  a  letter,  as  a  symbol 
of  operation,  is  usually  combined  with  another 
which  is  regarded  as  a  mibol  of  quantity. 
Thus  F  («)  denotes  the  result  of  the  performance 
of  the  f^>eration  F  upon  the  eubjeet  x,  11  upon 
this  result  the  same  operation  were  repeated, 
the  new  result  would  be  expressed  bj  F  |T  (xj], 
or  more  concisely  by  F*  («),  and  so  on.  The 
quantity  x  itself  may  be  regarded  as  the  result 
of  the  same  operation  F  upon  some  otiiflr 
function ;  the  proper  symbol  for  which  is,  by 
analogy,  F-  *  («).  Thus  F  and  F-*  are  symbob 
of  inverse  operatians,  the  former  cancelbng  the 
effect  of  the  latter  on  the  subject  x,  F  {x)  and 
F"*  («)  in  a  similar  manner  are  termed  inverse 
functions. 

The  history  of  mathematics  shows  that  im- 
provements in  notation  have  not  onlv  been  the 
result  of  deeper  mathematical  insight,  but  the 
means  by  which  most  important  discoveries  have 
been  made ;  in  short,  that  a  well-chosen  system 
of  notation  is  of  the  highest  importance  to 
science.  Our  recent  progress  in  lugebra  and 
algebraic  geometry  is  due,  to  a  great  extent, 
to  the  increased  power  acquired  by  the  cultivm- 
tion  of  mora  symmetrical  and  concise  methods 
of  notation.  The  notation  of  determinants  sod 
that  of  quantics,  although  of  quite  modeini 
origin,  has  already  done  good  service. 

Wotehnoitfd.  In  Architectura,  the  board 
ihat  receives  the  ends  of  Che  steps  in  a  stair- 
case is  so  called,  b^usii  ft  is  notched  out  io 
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receive  the  ends  of  the  steps ;  the  wall  string  is 
sometimes  the  notchboard. 

Mote  (Lat  nota,  a  mark).  In  Music,  a 
character  by  which  musical  sounds  are  marked, 
as  well  as  the  swiftness  or  slowness  of  their 
motions. 

Motes  (Lat  notse).  In  Literature,  origin- 
ally  marks  affixed,  by  the  critics  who  reviewed 
the  works  of  an  author,  to  those  places  which 
they  considered  to  be  spurious  or  faulty,  or 
which  on  any  other  account  were  worthy  of 
remark*  In  modem  times  the  meaning  of  the 
term  has  been  enlarged,  being  now  used  as 
synonymous  with  annotation  or  commentary. 
Among  the  Romans,  praiseworthy  passages 
were  usually  marked  with  LL.  (i.e.  laudabiles 
lod) ;  and  faulty  passages  indicated  by  B  (Per. 
Sat,  iv.  12),  borrowed  from  the  practice  of  the 
judges,  who  set  their  mark  against  those  whom 
they  adjudged  worthy  of  death  (tfcUaros). 
Qiiod  passages  were  also  marked  x»  for  XF^' 
(rr6sf  excilUnt, 

NoTKS.  In  Printing,  notes  are  of  three 
kinds:  (1)  shoulder  notes — these  are  at  the 
top  of  the  page  in  the  outer  margin,  and 
contain  the  book,  chapter,  or  date ;  (2)  side 
notes  or  marginal  notes,  which  give  an  ab- 
stract of  the  text,  as  in  Acts  of  Parliament, 
or  parallel  passages,  and  different  readings,  as 
in  the  Bible;  and  (3)  bottom  notes,  or  foot 
notes,  which  are  placed  at  the  bottom  of  the 
page,  and  generally  contain  commentaries  and 
explanatory  annotations. 

Moteleea  (Gr.  v&roSf  the  eouth^  and  ^Aa/o, 
the  olive).  An  Australasian  genus  of  Oleacea^ 
one  species  of  which,  N.  ligustrina^  is  the  Tas- 
manian  Ironwood,  so  called  from  the  hardness 
and  density  of  its  wood,  which  does  not,  how- 
erer,  attain  laige  size. 

Motliliiir*  In  Mathematical  lang^uage,  the 
term  nothing  is  of  frequent  occurrence,  and 
dimotes  either  the  absence  of  magnitude  in 
circumstances  in  which  magnitude  might  have 
existed,  or  it  denotes  the  limit  to  which  a 
Tariable  magnitude  approaches  by  continual 
diminution. 

MotliiaCff  Bifferenoee  of.  [DiFFEnsNCBS 
OF  Zbbo.] 

Motboeaunui  (i^0ot,  illegitimate,  and 
eavpoSf  lizard).  A  genus  of  Sauropteiygian 
reptiles  from  the  Triassic  (muschelkalk)  de- 
posits of  Germany.  It  offered  much  analogy 
to  the  genera  Simosaums  and  PUsioeaurua, 
The  Nothosaurus  mirabiliSt  from  Bayreuth, 
gives  the  earliest  indication  of  the  modification 
of  the  trunk  bones,  which  reaches  its  maximum 
in  the  more  specialised  Sauropterygia,  PlesiO' 
$auru8t  and  Plioeaurus, 

Motloe«  In  Law,  that  notice  by  which  a 
party  is  supposed  to  communicate,  or  to  re- 
ceive, the  presumed  or  real  knowledge  which  is 
necessary  to  affect  th6  receiver  with  legal  liabili- 
ties. For  instance,  when  a  party  purchases  or 
takes  a  transfer  of  a  debt,  he  mi^stgive  notice  to 
the  debtor  that  he  has  done  so,  and  until  such 
notice  is  given  his  title  is  not  complete,  for. 
the  debtor,  if  he  has  no  notice  of  tne  trans- ! 
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action,  may  pay  his  debt  to  the  original  creditor, 
and  will  be  discharged  by  his  receipt.  Again, 
if  a  creditor  assigns  his  debt  to  A  and  B 
successively,  and  B  gives  notice  of  his  own 
assignment  to  the  debtor  before  A  gives  notice 
of  fuSf  B  shall  have  priority  over  A.  And  the 
same  rule  applies  to  the  title  to  funds  vested 
in  trustees  and  other  similar  species  of  property. 
Constructive  notice  is  that  which  is  presumed 
to  arise  from  certain  facts :  as,  for  instance,  in 
equity,  if  a  purchaser  buy  land  from  A  in 
which  he  knows  that  B  is  interested,  as 
mortgagee,  tenant,  or  otherwise,  he  will  be 
deemed  to  have  constructive  notice  of  the 
actual  extent  of  B*s  interest  although  he  may 
have  been  misinformed  on  that  point  by  A, 
for  it  is  his  duty  to  seek  information  on  the 
subject  from  B  himself,  and  in  matters  of  this 
kind  notice  to  the  solicitor  or  agent  is  equi- 
valent to  notice  to  the  principal. 

Notices  which  pass  between  landlord  and 
tenant  are  familiar  in  practice.  Of  these  the 
most  important  is  notice  to  oui7,  which  must 
be  given  by  either  party,  in  the  ordinary  case 
of  a  tenancy  from  year  to  year,  six  months 
before  the  tfrrmination  of  the  current  year  of 
the  tenancy ;  this  may  of  course  be  varied  bj 
written  agreement,  and  is  said  to  be  so  in  some 
cases  by  local  custom.  The  reservation  of  the 
rent  quarterly  does  not  dispense  with  the  ne- 
cessity for  a  half-year's  notice.  If  the  land- 
lord receives  or  distrains  for  rent  after  serriog 
a  notice  to  quit,  it  is  a  waiver  of  that  notice. 

Motlte.  A  variety  of  Palagonite  from  Val 
di  Noto,  in  Sicily. 

Motodonta  (Gr.  ywrot,  back ;  iSo^s,  tooth). 
The  name  of  a  genus  of  Lepidopterous  insects. 

Motonepttdee.     [Htdbocobisje.] 

Mototherlnm  (Gr.  i^rot,  the  souths  and 
Otiptotf,  beast).  A  gigantic  kangaroo-like  ani- 
mal, which  flourished  during  the  pliocene 
period  in  Australia.  It  was  undoubtedly  her- 
bivorous, and  offered  many  points  of  analogy 
to  the  existing  koala  (Phaecotarctoe). 

Mottamo  (ItaL).  In  Music,  a  term  origin- 
ally synonymous  with  Sbbbkadb  [which  see] ; 
but  applied  at  present  to  a  piece  of  music  in 
which  the  emotions,  chiefly  of  love  and  tender* 
ness,  are  developed.  The  nottumo  is  a  favour- 
ite movement  with  modem  pianoforte  composers. 

Moan  (Lat  nomen,  a  name).  In  Grammar, 
that  part  of  speech  which  denotes  a  conception ; 
in  contradistinction  to  an  affirmation  or  judg- 
ment, which  is  expressed  by  a  verb.  Nouns 
are  divided  into  substantives  and  adjectives; 
the  first  denoting  real  or  supposed  euhttances, 
the  second  qualities  or  properties  conceived  as 
belonging  to  substances.     [Gbaxmar.] 

Mowaoulite  (Lat.  novacula,  a  razor).  A 
stone  of  which  hones  are  made  for  sharpening 
razors.  It  is  of  a  slaty  structure,  and  owes  its 
quality  of  giving  an  edge  to  the  metal  to  the 
fine  silicious  particles  which  it  contains. 

MowmtUuie.  The  followers  of  Novatianos, 
a  presbyter  of  Rome,  who  founded  a  sect  in 
the  third  century,  which  continued  to  flourish 
to  the  end  of  the  fifth.    Kovatian  denied  ft* 
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admission  into  the  church  to  all  who,  in  time 
of  persecution,  or  on  other  accounts,  had  once 
lapsed  from  the  faith.  In  this  extreme  severity 
he  was  opposed  by  the  greater  number  of  the 
clergy  of  Kome,  and  especially  by  Cornelius^ 
upon  whose  election  to  the  see  NoTatian, 
who  was  a  disappointed  candidate,  withdrew 
from.his  oommumon,  and  established  a  society 
of  which  he  became  himself  the  first  bishop. 
This  sect  was  also  known  by  the  title  of 
Cathari,  or  Puritans,  which  they  assumed  to 
express  their  high  sense  of  the  excellence 
necessary  to  Christians. 

Vowel  (Ital.  novella,  from  Lat.  novus,  new), 
A  species  of  prose  fictitious  composition. 

The  Italian  novella,  of  which  the  best  and 
earliest  specimens  are  contained  in  the  Deca- 
meron of  Boccaccio,  was  rather  a  short  tale, 
turning  on  an  event,  or  on  a  series  of  adven- 
tures,  of  humour,  pathos,  or  intrigue,  than 
a  novel  in  the  modem  acceptation  of  the  term. 
In  its  present  signification  in  the  English  Ian- 
guage  it  seems  to  express  a  species  of  fictitious 
narrative  somewhat  different  from  a  romance; 
yet  it  would  be  dif&culi  to  assign  the  exact 
distinction,  and,  in  the  French  language,  the 
same  name  (roman)  is  used  for  both  ;  while  it 
differs  from  a  tale  merely  in  the  circumstance 
that  a  certain  d^;ree  of  length  is  necessary  to 
constitute  a  noveL 

Although,  in  fact,  the  terms  navd  and 
romance  are  often  used  indifferently,  yet  they 
have  often  been  treated  as  distinct  classes 
of  composition  in  English  literature.  It  may 
perhaps  be  said,  that  the  proper  object  of  a 
novel  is  the  delineation  of  social  manners,  or 
the  developement  of  a  story  founded  on  the  in- 
cidents of  ordinary  life,  or  both  together.  On 
this  hypothesis,  we  must  exclude  from  the 
class  of  novels,  on  the  one  hand,  tales  of 
which  the  incidents  are  not  merely  improba- 
ble (for  this  may  be  the  case  in  a  novel), 
but  occurring  out  of  the  common  course  of 
life,  and  such  as  are  founded  on  imaginary 
times  and  imaginary  manners,  tales  of  super- 
natural incidents,  chivalrous  romances,  &c; 
and,  on  the  other  hand,  fictitious  narratives, 
in  which  the  author's  principal  object  is 
neither  the  story  nor  the  costume,  but  which 
are  obviously  written  with  an  ulterior  view. 
Thus,  political,  philosophical,  and  satirical  fic- 
tions are  clearly  not  to  be  ranked  as  novels. 
But  it  is  obvious  that  no  definition  can  be 
drawn  which  shall,  on  this  subject,  entirely 
satisfy  the  caprices  of  popular  language. 

Of  the  novel,  in  this  confined  sense,  the 
works  of  Richardson,  and  those  of  Fielding  and 
Smollett,  afforded,  perhaps,  the  first  examples 
in  English  literature.  The  first  of  these 
authors  gave  birth  to  the  sentimental  novel, 
the  latter  two  to  the  comic  or  humorous. 
Marivaux,  Provost,  &c.  spread  the  former  style 
of  composition  in  France;  where,  as  well  as 
ou  the  Continent  generally,  it  attained  a  high 
degree  of  popularity.  The  novel  of  manners, 
whether  comic  or  serious,  has  generally  been 
a  move  popular  spectet  of  fiction  in  Ei^land, 
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and  has  attained,  perhaps,  its  highest  amount 
of  popularity  in  .the  writings  of  Dickens  and 
Thackeray. 

Vowela  (hat,  novells  constitutiones,  new 
constitutions).  In  the  Koman  Law,  supple- 
mentary  constitutions  of  some  emperors,  so 
called  because  they  appeared  after  the  au- 
thentic publications  of  law  made  by  them. 
Those  of  Justinian  are  the  best  known,  and 
are  commonly  understood  when  the  general 
term  is  used.  The  Novels,  together  with  the 
Code  and  Digest,  form  the  whole  body  of  law 
which  passes  under  the  name  of  that  emperor. 

VoTemlier  (Lat.  firom  novem,  nine).  The 
eleventh  month  of  the  Julian  year ;  but  the 
ninth  month  in  the  old  Roman  year,  which 
began  with  March.    [Calbkdab  ;  x  sab.] 

Mowember  Bliower.     [MettbobSi  Lxtxxiy- 

0X78.] 

Mowensilea*  The  Latin  name  for  the  nine 
great  Etruscan  gods  who  are  said  to  have  had 
the  privilege  of  hurling  thunderbolts.  The 
first  part  of  the  word  has  been  thought  by  some 
to  be  nooem,  nine ;  bv  others  novtu,  new.  By 
the  former  the  word  has  been  taken  as  a  name 
for  the  nine  Muses,  by  the  latter  for  gods  newly 
introduced,  in  contrast  with  the  dii  indigetes^  or 
oM  gods  of  the  country.  Mr.  Taylor  regards  it 
us  a  Finnic  word.  {Etruscan  Researches,  p.  143.) 

aroTi  Bomlnea  (Lat.  new  men).  Among 
the  Romans,  such  persons  as,  by  their  own 
personal  merit,  had  raised  themselves  to  curule 
dignities.     [Nobility  ;  Noble.] 

MoTioe  (Lat.  novitius,  new),  A  person 
admitted  into  a  religious  community  as  an  in- 
mate for  the  purpose  of  preparation  for  be- 
coming a  member.  The  state  of  preparation 
is  termed  novitiate.  The  custom  of  giving 
novices  the  religious  dress  did  not  begin  until 
the  twelfth  century.  The  age  of  profession  is 
fixed  by  the  council  of  Trent  at  sixteen  years. 
During  the  period  of  the  novitiate  the  novice 
is  still  at  liberty  to  relinquish  his  intention. 

Moz  (Lat. ;  Gr.  i^().  In  Mytholocy,  the 
goddess  of  night,  daughter  of  Chaos,  sister  of 
Erebus,  darkness,  the  mother  of  iEther,  air, 
and  Hemera,  the  day. 

Moyadea  (Fr.  noyer).  The  name  given  to 
a  peculiar  punishment  resorted  to  in  the  first 
French  revolution.  The  nopades  were  effected 
by  drawing  out  a  plug  inserted  in  the  bottom 
of  a  boat  in  which  the  wretched  victims  were 
launched.  The  genius  of  iniquity,  says  a  writer 
in  the  Edinburgh  Review,  often  displays  itself 
in  the  same  invention.  When  Nero  wished  to 
kill  his  mother,  Anicetus  proposed  to  him  to 
place  her  in  a  ship  so  framed  as  to  open  in  part 
and  deposit  her  m  the  sea.  (Tac.  Ann,  lib. 
xiv.  8.) 

Mojau  (Fr.).  A  liqueur  fiavoured  by 
bitter  almonds,  or  the  kernels  ot  peach  stones. 

Vncleua  (Lat.  dim.  of  nux,  a  nut).  In 
Astronomy,  the  solid  part  or  body  of  a  comet, 
as  distinguished  from  its  nebulosity.  [Comet.] 

NuoLBUB.  In  Botany,  the  central  fleshy 
pulpv  mass  of  an  ovule ;  or  that  part  of  a  seed 
whicn  is  contained  within  the  testa,  and  con- 
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of  either  the  embryo  and  albmoen,  or 
of  the  embrYo  only. ;  In  licheni^  this  woid  is 
applied  to  the  disc  of  the  shield,  'vrhich  con- 
tains the  spoFoles  and  their  eases.  In .  the 
language  of  the  older  botanists,  that  which  is 
i^w  termed  by  gardeners  a  chve^ .  i.e.  the 
aeoondazy  bulb  of  a  bulbous  plants  was  called 
a  nucleus. 

arnoalo  (Lat.  nux,  a  nut).  In  Botany; 
either  that  truit  which  is  otherwise  called  a 
gland  or  aoom,  or  any  small,  hard,  one-seeded 
pericarp.  The  female  oigan  in  Chard  is  also 
called  a  nttctde. 

.  irnoninentaoofle*  A  suborder  of  the 
Cructferm  in  which  the  silicules  are  one-celled 
from  the  absence  of  a  replum,  and  often  con- 
tain but  a  single  seed.  Isatia  furnishes  an 
illustration. 

Vade  or  Maked  Oontraot.  In  Law,  « 
contract  without  any  consideration  for  it,  on 
which  no  action  lies  (ex  nudo  pacto  non  oritur 
actio). 

MndH>rmiichl aw  (Lat.  nudus,  naked; 
branchia,  gilU),  The  name  of  an  order  of 
hermaphrodite  Gastropodous  Molluscs  which 
have  the  branchiae  exposed  on  some  part  of 
the  back. 

Wodtpadaltft  (Lat.  nudipedalis,  barefooted), 
A  religious  ceremony  among  the  Greeks,  Bo- 
mans,  and  other  nations,  observed  on  account 
of  some  public  calamity,  as  famine,  droughty 
pestilence,  when  women  appeared  with  the 
feet  uncovered. 

VaditleSa  In  the  Fine  Arts,  figures  either 
wholly  or  in  part  divesttsd  of  drapery. 

Mun>9M*  The  name  given  in  California 
and  Australia  to  the  larger  lumps  of  gold 
occasionally  found  in  the  gold  alluvium  of 
thoso  coimtries  and  elsewhere.  Smaller  lumps 
are  called  j>epito«,  and  the  finest  particles  grawts 
or  gold  grams.  Nuggets  have  been  found  of 
extraordinary  dimensions  and  weight ;  but,  as 
may  be  supposed,  they  are  comparatively  rare. 
They  are  always  water-worn. 

Muisanoes  (from  Lat  nocere,  to  hurt). 
In  Law,  nuisances  are  of  two  kinds :  public  or 
common,  which  annoy  the  king's  subjects  in 
general ;  and  private,  which  are  defined  *  any- 
thing done  to  the  hurt  or  annoyance  of  the 
lands,  tenements,  or  hereditaments  of  another.' 
The  general  remedy  for  public  nuisances  is  by 
indictment  or  presentment;  for  private  nui- 
sances, by  action  for  damages.  In  either  case, 
the  Court  of  Chancery  will  grant  an  injunction 
against  the  continuance  of  the  nuisance  ;  and 
this  remedy  is  now  commonly  resorted  to. 

Mnllali.  The  name  given  by  the  Hindus 
to  small  rivers  or  streams. 

Vulllpores  (Lat  nullus,  none;  porus,  a 
pore).  The  name  of  a  family  of  Lithophytoas 
Polypes,  the  axis  of  which  presents  no  visible 
pores  on  its  surface. 

muiitT  of  Marrtavef  Suit  for.  In 
Law,  this  suit  is  instituted  for  the  purpose 
of  obtaining  a  sentence  in  the  Court  of  Ma- 
trimonial Causes  declaring  a  marriage  void 
which,    without   such   sentence^  is   voidable 
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only#    [Marruoi^  Lawop.!    Also,  somistiiaai 
where  a  marriage  is  actually  void  from  the^ 
cireumstanoes  -under  which  it  was  contnustod, 
in  order- to  procure  a  solemn  judicial  dedara^ 
tion  to  that  effect 

irmnber  ^Lat  Bumerus).  Number  is  de- 
fined by  Eucbd  to  be  an  assemblage  or.oollee^ 
tion-  of  units'  or  thinas  cf  the  same  speeies* 
This  definition  excludes  the  unit  itself  o^  I< 
Newton  defines  number  as  the  abstract  ratio 
of  one  quantity  to  another  quantity  of  the 
same  species ;  and  hence  there  are  three  kinds 
of  numbers,  namely,  integers,  fractions^  and 
surds.  Number,  abstraoteoly  considered,  oon- 
veys  merely  the  notion  of  timu  or  repMionB^. 

Mathematicians  consider  numbers  under 
different  points  of  view,  or  with  relation,  to 
different  properties ;  and  hence  arise  the  va- 
rious distmetions  which  have  been  introduoed, 
as  even  or  odd,  whole  or  fractional,  rational  or 
irrational,  perfect  or  imperfect,  prime  or  eom- 
ponte,  abundant  or  defective,  sample  or  eom* 
plex,  &a  Numbers  also  acquire  varioas  de^ 
nominations  from  the  manner  in  whidi  tksgr 
are  composed ;  as  Tioakguulb  Nuhbxbs^  Pr&k* 

MIDAL  NXTXBEBS,  PoLTOONAL  NUMBBBS,  AeC. 

Vninbor*    In  Metaphysics.    [Spacb.] 
Vninliers  of  Bemouilt.     (JBbbxoulli's 

NUXBEBS.] 

VmnberOf  Tbeory  of^  By  this  name  it  is 
customary  to  distinguish  that  branch  of  Mathe- 
matics which,  transcending  ordinary  arithmeti(^ 
is  concerned  prindpaUy  with  the  theoiy  <^ 
congruences  and  the  theory  of  homogeneous 
forms,  both  of  which  theories  are  closely 
connected  with  the  solution  of  indeterminate 
equations.  In  a  work  of  the  present  kind, 
any  exposition,  however  brief,  of  more  than 
the  mere  elements  of  the  theory  would  be  out 
of  place.  We  shall,  therefore,  limit  ourselves 
here  to  a  reference  to  some  of  the  best  works 
on  the  subject,  and  reserve,  for  their  appro- 
priate places,  brief  enunciations  of  a  few  of  the 
more  salient  theorems,  and  short  explanations 
of  the  more  frequently  occurring  technical 
expressions. 

The  standard  works  on  the  Theoiy  of 
Numbers  are  the  Disquisitionea  AritkmtUem 
of  Gauss  (Lipsise  1801)  and  the  Thhrie  da 
Nombres  of  Legendre  (Paris  1830).  Almost 
every  modern  mathematician  of  eminence, 
however,  has  contributed  more  or  less  to  the 
advancement  of  the  theory.  In  the  collected 
works  of  Euler,  Qauss,  Jacobi,  Cau<^, 
Dirichlet,  Lagrange,  Eisenstdn,  Poinsot,  and 
others,  numerous  memoirs  on  the  subject  wiU 
be  found;  whilst  the  recent  mathematical 
journals  and  academical  transactions  contain 
researches  in  the  same  wide  field,  by  all  the 
ablest  of  living  mathematicians.  Every  student 
of  the  Theory  of  Numbers  will  do  well  to 
consult  Professor  H.  J.  S.  Smith's  excellent 
'  Reports  on  the  Theory  of  Numbers^'  which 
commenced  in  the  TransactionH  of  dha  British 
Association  for  1859.  He  will  find  the  coociae 
and  lucid  critical  history  of  the  sulnect  whidi 
is  there  giyen,  reiiderra  doubly  wuBble  bv 
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eapiout  refer^oiqes  to  the  ori^al  Bources  of 
information. 

[KVOMEMIA.]  . 

The  name.under  which  Cuvier 
•epaiat^d  the<MirI«Wfl«  ae  a  distinctgenufl,  from 
the  Gihet  Seolopaces  of  Luuumis.  They  have  a 
beak  areuated  like  that  of  the  ibis,  but  it  is 
mora  elendev,  and  ia  cylindrical  throughout; 
the  tip  of  the  upper  mandible  extenda  bevond 
the  end  of  the  lower  one^  and  prqjecta  a  little 
downwards  in  front  of  it.  The  toes  are  pal- 
mated  at  the  base. 

Wamerala.  The  symbols  or  characters  by 
which  numbers  are  expressed.     [Notation.] 

Mtuneratlon.  The  primary  object  of 
numeration  is  to  find  names  for  the  different 
numbers ;  and,  as  there  are  an  infinity  of  num- 
bers, while  the  number  of  words  is  &mited,  it 
became  necessary  to  devise  some  systematio' 
method  of  combining  a  few  words,  so  as  to  ex- 
press by  means  of  them  any  number  whatever. 
It  is  obvious  that  when  luge  nimibers-  are  to 
be  expressed,  the  lower  scales,  as  the  binary, 
ternary^  ^,  would  be  exceedingly  inconvenient 
on  account  of  the  multitude  of  words  that 
would  be  reauired.  On  the  other  hand,  as  a 
name  is  required  for  at  least  every  unit  in  the 
scale,  a  very  high  scale  would  be  no  less  incon- 
venient In  the  denary  scale,  the  nomenclature 
is  sufficiently  convenient,  and  in  our  language 
almost  perfectly  regular.  A  name  is  given  to 
the  9  units  of  the  first  order ;  the  unit  of  the 
second  order  is  ttn ;  and  by  the  different  com- 
binations of  this  word  all  numbers  are  named 
to  99:  eleven  and  twelve  are  only  apparent 
exceptions.  A  new  appellation  is  wanted  for 
the  unit  of  the  third  oruer,  or  hundred.  This 
suffices  till  we  reach  the  fourth  order,  or 
vhousanda ;  and  might  even  have  sufficed  to  a 
hundred  hundreds^  or  ten  thousand.  A  thou- 
sand thousands  is  called  a  million,  and  a  mil« 
lion  millions  a  billion ;  further  continuation  is 
useless. 

The  second  object  of  numeration  is  to  express 
the  nomenclature  thus  formed  b^  the  combina- 
tions of  a  small  number  of  written  symbols. 
This  is  most  conveniently  effected  by  the  very 
refined  artifice  of  giving  to  each  symbol  a  loeal 
as  well  as  an  absolute  value.  So  that  the  same 
symbol,  3  for  example,  is  made  to  express  not 
only  3  unitSf  but  3  tciiSy  3  hundredst  3  thousande 
&c. ;  or  3  tenth  parts,  3  hundredth  parts,  &c., 
according  to  its  distance,  to  the  left  or  right, 
from  the  unit's  place  in  any  combination  of 
symbols.    [Notation.] 

Mumerator.  In  Arithmetic,  that  part  of 
the  numerical  expression  of  a  fraction  which 
indicates  how  many  of  those  parts  into  which 
the  unit  is  supposed  to  be  divided  are  expressed. 
Thus,  in  the  naction  ^,  the  lower  number  12 
is  the  denominator,  and  shows  that  the  unit  is 
divided  into  12  parts ;  7  is  the  numerator,  and 
shows  how  many  of  those  parts  are  to  be  taken. 

Vnin«rioal«  A  term  used  in  Mathematics 
in  ^poaition  to  algehraiced  or  literal.  Thus  s 
numerical  equatioa  is  one  whose  coefilksienta  acv 
all  curprsMeMt  numbers.   [Equation.]  Again,  m 
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speaking  of  the  numerical  value  of  a  quantity, 
as  opposed  to  its  alqebraieal  value,  the  prefixed 
sign  IS  not  regarded.  Thus' the  numerical 
value  of  -^7  is  said  to  exceed  that  of  —6,  al- 
though the  former  has  a  less  algebraical  value. 

Mwmitfa  (from  Numidia,  where,  however, 
this  bird  was  not  found).  The  bird  N,  m/deaaris, 
termed  pintado  by  the  Spanish,  and  pearUhen 
and  Chuinea-htn  by  the  ^iglish,  forms  the  type 
of  this  genus.  This  bird  Came  originally  from 
the  western  coast  of  Africa;  and  since  its 
introduction  into  England  it  has  been  widelpr 
diffused.  When  transported  to  Jamaica,  it 
reverts  to  its  original  wild  condition.  Two 
species  of  the  genus  are  known,  the  second 
{N,  cristata)  inhabiting  Southern  Africa. 

ITninlamattca  (from  Gr.  v6fMryua,  Lat. 
nummus,  a  coin).  The  science  of  coins  and 
medals.  The  distinction  between  these  dassea 
of  objects  is,  in  modem  times,  that  the  coin 
is  struck  for  the  purpose  of  circulation  aa 
money ;  the  medal  not  as  a  piece  of  money,  but 
as  a  token  commemorative  of  some  person  or 
event.  But  ancient  coins  are  often  termed,  in 
common  language,  medals.  The  parts  of  a 
coin  or  medal  are :  the  obverse  or  face,  contain- 
ing generally  the  head,  bust,  or  figure  of  the 
sovereign  or  person  in  whose  honour  the  medal 
was  struck,  or  some  emblematic  figure  in  the 
coins  of  commonwealths ;  and  the  reverse,  con- 
taining various  figures  or  words.  The  words 
around  the  border  of  the  coin  form  what  is 
termed  the  legend,  those  in  the  middle  the  tn- 
scription ;  when  occupying  the  lower  extremity 
of  toe  pieces,  and  separated  from  the  rest  by 
a  horizontal  line,  they  are  termed  the  exergue. 

The  earliest  Grecian  coins  which  we  jpossess 
appear  to  have  been  nearly  of  a  spherical  shape. 
They  contain,  on  the  obverse,  some  emblems  ot 
the  particular  cities  which  struck  them,  and  on 
the  reverse,  deep  indentations  made  by  the 
puncheon  in  which  the  metal  was  held  while 
the  obverse  was  struck.  These  marks,  or  the 
die,  were  soon  brought  into  a  more  regular 
shape,  sometimes  forming  a  neat  square,  some- 
times a  circle.  Types  were  afterwards  intro- 
duced on  both  surfaces  of  the  coin,  by  inserting 
some  small  object  in  one  compartment  of  the 
die.  Ancient  coins  have  been  divided  into 
various  historical  series,  as  exhibited  in  the 
following  table : — 

/  Of  Gmda  ProprU  and  the 

Of  Greek  colonies. 

Of  Gneoo-Aalatio  dtiet. 

EingB  of  ICaoedon. 

Kings  of  states  formed  oat 
of  the  Macedonian  oon- 
qnests:  Syria,  Eaynt, 
&G,  lie. ;  and  the  inde- 
pendent prinoos  of  Bpl- 
ros  and  Syracuse, 
f  Roman  assos. 

Coins  of  the  f  amflies. 

Boman. 

Qreoian.-^ProTincc8,  Colo- 
nies, and  Hnnieipia. 

8.  Medallions  I  gjjjjj^ 

(1.  Boropean ;  of  Thrsoe,  ke. 
3.  Asiano;  of  Pania, kc 
S.  Afrkan. 


Grecian 


Roman 


1.  Civic 


2.  Monarchic 


1.  Consular 


2.  Imperial 
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The  objects  on  Grecian  dvie  coins  are  either, 
1.  the  emblems  of  the  cities;  2.  figures  of 
deities,  and  their  attributes ;  3.  miscellaneous 
or  general  symbols,  usurped  by  many  states 
and  cities,  usually  consisting  of  warlike  objects. 
The  legends  on  Greek  republican  coins  are 
either  the  name  of  the  dty  or  its  initial  letters; 
or  monograms,  Le.  figures  formbg  a  portion 
of  the  name,  in  which  the  characters  are  so 
interlaced  that  a  limb  of  one  applies  to  many. 

The  earliest  coins  which  bore  the  heads  of 
princes  were  those  of  Macedon,  commencing 
with  Alexander  the  Great,  and  dosing  with 
the  extinction  of  the  dynasty  of  the  Lagidse 
in  the  Augustan  age.  Four  principal  series 
of  Grecian  monarchical  coins  (either  of  Greek 
states  or  such  as  adopted  the  Greek  language 
and  customs)  have  been  formed:  1.  Of  Mace- 
don; 2.  Of  Sicily,  Caria,  Cyprus,  Heradea, 
Pontus ;  3.  Of  Egypt,  Syria,  the  Cimmerian 
Bosphorus,  Thrace,  &c.  &c.,  from  the  era  of 
Alexander  the  Great  down  to  that  of  Christ ; 
4.  Of  dynasties  which  flourished  subsequently 
to  the  latter  era;  including  some  kings  of 
Thrace,  Bosphorus,  and  Parthia,  with  those  of 
Comagene,  Edessa,  Judaea ;  to  which  may  be 
added  some  lines  of  Komanised  monarchs,  as 
those  of  Mauritania.  The  most  beautiful 
monarchic  series  are  those  of  the  Seleucidse  in 
Syria,  and  of  the  Ptolemies  in  Egypt  The 
unit  of  the  Grecian  silyer  coinage,  in  point  of 
value,  may  be  considered  as  the  dmchma,  which 
is  of  a  size  between  our  sixpence  and  shilling ; 
the  smallest  silver  cohi  is  the  dichalcos,  only  ^th 
of  the  drachma ;  the  largest,  the  tetradrachma, 
containing  four  drachmse.  The  commonest 
ffold  coin  is  the  didrachma,  weighing  two  silver 
drachmae,  and  in  value  20«.  or  Ids.  sterling. 
Gredan  copper  coins  are  generally  small. 

The  Roman  coinage  differs  from  the  Gredan 
in  many  respects ;  the  greater  size  of  the  copper 
coins  in  earfy  times,  and  their  superior  work- 
manship in  later,  the  prevailing  simplicity 
of  devices,  &c,  form  characteristic  marks  of 
difference.  In  the  first  period  of  the  republic 
they  were  cast.  The  consular  copper  coins 
have  separate  symbols  for  the  pieces,  according 
to  their  respective  value ;  as  the  head  of  Janus 
for  the  aSf  Jupiter  for  the  semiSf  &c.  The  as 
also  bore  the  impress  1,  to  denote  its  quality 
of  unity  as  a  measure  of  value.  The  name 
family  coins^  applied  to  many  coins  of  the 
republic,  arose  m>m  the  custom  of  inserting 
the  name  of  some  distin^shed  family  in  the 
field  of  the  coins.  A  silver  coinage  was  first 
introduced  into  Rome  226  b.  o.  The  oldest  coin 
was  the  denarius,  equivalent  to  ten  asses  :  the 
earliest  of  these  have  the  head  of  Janus,  for 
which  that  of  Rome  was  afterwards  substituted 
on  the  obverse,  with  a  variety  of  symbols  on 
the  reverse.  The  coinage  of  gold  was  intro- 
duced into  Rome  sixty  years  after  that  of 
silver ;  the  pieces  were — the  scrupulum,  one- 
third  of  the  denarius  in  weight ;  a  coin  weigh- 
ing two-thirds ;  and  another  wdghing  a  whole 
denarius.  Afterwards  the  chief  cold  coin  was 
tiM  ttweuB  (twice  the  weight  of  we  denarius). 
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The  imperial  Roman  coins  form  by  far  the 
most  complete  and  varied  series  which  we 
possess  of  andent  or  modem  timef.  The 
symbols  on  the  reverse  have  been  arranged 
under  four  heads :  as  relating  to  religion,  war, 
games,  and  the  embellishments  of  the  city, 
under  the  numerous  subdivisions  of  these 
subjects.  The  obverses  contain  the  portraits 
of  emperors  and  empresses.  The  characters 
on  the  reverses  of  tne  coins  are^  generally 
spejiking,  explanatory  of  the  t^pe;  expressing 
in  a  few  brief  words  the  history  of  some 
occurrence  immediately  after  which  the  coin 
was  struck,  &c.  The  legends  on  the  obverse 
mostly  contain  titles  annexed  to  the  imperial 
dignity,  often  expressed  in  abbreviations  pro- 
ductive of  not  a  little  obscurity. 

Not  less  than  three  hunmred  portraits  are 
preserved  in  the  series  of  Roman  imperial  coins. 
The  term  medtUlian  is  applied  to  those  pro- 
ductions of  the  Roman  or  provindal  mints 
which,  in  gold,  exceed  the  size  of  the  aureus ; 
in  silver,  of  the  denarius;  in  copper,  of  ths 
largest  copper  coin  of  ascertained  value.  It 
is  doubtful  whether  they  were  intended  fur 
circulation  ns  coins,  or  struck,  like  medals 
among  ourselves,  as  commemorative  tokens. 

Modem  coins  present  so  wide  a  variety  as 
to  render  it  impossible  to  include  any  classifi- 
cation of  them  within  the  limits  of  the  present 
notice.  In  Britain,  Roman  coins  were  current 
until  the  arrival  of  the  Saxons :  we  have  the 
coins  of  five  out  of  the  seven  kingdoms  of 
the  heptarchy ;  among  them  some  small  copper 
coins,  the  only  specimens  of  that  metal  coined 
before  the  reign  of  Elizabeth.  Coins  struck 
prior  to  the  reign  of  Charles  II.  had  their 
devices  impressed  by  the  blows  of  a  hammer. 
The  system  of  lettering  on  the  edges,  which 
was  succeeded  by  graining,  was  devised  in 
order  to  obviate  the  fraudulent  practice  of 
clipping  and  filing  the  current  coin. 

irmnmalites.  An  extinct  genus  of  fora- 
miniferous  Acrites,  of  a  thin  lenticular  shape, 
divided  internally  into  small  chambers.  These 
occur  so  abundantly  in  some  parts  of  the  chalk 
formation,  that  the  name  of  nummulitic  lime- 
stone is  given  to  the  strata  so  characterised. 

Vnmmnlltlo  7onnatioii.  A  veiy  re- 
markable series  of  limestones,  often  of  great 
thickness,  containing  a  peculiar  fossil,  the  Nxjm- 
MUUTB,  in  incredible  abundance,  belonging  to 
the  middle  division  of  the  lower  tertiaries,  and 
ranging  more  widely  than  any  known  tertiary 
rock.  They  reach  from  China  by  the  Himalayan 
Mountains  to  the  mouths  of  the  Indus,  thence 
by  Persia  to  the  Mediterranean,  entering  large- 
ly into  the  Carpathian  and  Alpine  mountain 
masses,  extending  through  the  South  of  France 
to  the  Pyrenees,  and  thence  across  to  the  south 
of  Spain  and  the  north  of  Africa.  In  the  Alps 
the  nummulitic  beds  are  called  Fltsch  fwhicfa 
see].  As  a  single  group  of  deposits  charac- 
terised uniformly  by  the  same  fossils,  the  num- 
mulitic formation  is  certainly  the  most  widely 
spread  of  all  the  tertiaries ;  and  although  not 
represented  in  England  in  predsely  the  same 
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form  ai  elaowhere,  the  foraminiferous  fossilB  of 
the  London  clay  are  doubtless  of  the  same 
date. 

So  widely  distributed  are  these  deposits,  that 
they  extend  over  an  area  measuring  no  less 
than  twenty-five  degrees  of  latitude  and  100 
degrees  of  longitude  in  extent.  In  Western 
Thibet  they  have  been  found  16,600  feet  above 
the  level  of  the  sea.  In  China  they  are  met 
with,  and  they  are  known  throughout  Eastern 
Bengal. 

Wunoio  (Ital.  from  Lat.  nuntius,  a  mes- 
senger). An  envoy  of  the  pope  to  the  court  of 
an  emperor  or  king  to  negotiate  ecclesiastical 
affairs.  [Lkoatb.]  Before  the  council  of 
Trent  the  papal  nuncios  acted  as  judges  in 
the  first  instance  of  matters  which  lav  within 
ecclesiastical  jurisdiction ;  but  since  that  time 
they  have  formed  a  kind  of  court  of  appeal  firom 
the  decisions  of  the  respective  bishops.  This 
jurisdiction,  however,  holds  good  only  in  those 
countries  which  still  hold  themselves  subject 
to  the  decretals  and  discipline  of  the  council  of 
Trent ;  for  in  other  kingdoms  and  states,  such 
as  France,  Austria,  &c,  which,  though  Roman 
Catholic,  hold  themselves  independent  of  the 
Koman  pontiff  in  matters  of  discipline,  the 
paj^l  nuncio  has  no  iurisdiction  whatever,  and 
IS  invested  merely  with  a  diplomatic  character, 
like  the  ambassadors  of  any  secular  power. 
In  1863  the  court  of  Rome  had,  nominally, 
twelve  nuncios  in  different  countries;  but 
several  of  those  were  attached  to  the  small 
Italian  courts,  abolished  by  the  union  of 
Italy. 

XBTttnonpatlTe  IJtrill  (Lat.  nuncupo,  I 
name).  In  Law,  a  will  orally  delivered  by  the 
testator.  By  English  law,  however,  all  wills 
must,  as  a  general  rule,  be  in  writing,  and 
executed  with  certain  prescribed  formalities; 
but  an  exception  prevails  in  some  cases  and 
for  some  purposes  in  favour  of  soldiers  on  an 
actual  mihtary  expedition  and  of  seamen  at 
sea.     [Will.] 

Vnndinee  (Lat).  The  market-days  or 
fairs  at  Rome  were  so  called,  because  they 
recurred  every  ninth  day.  On  this  day  the 
people  from  liie  countiy  and  the  neighbouring 
towns  flocked  to  Rome  with  the  produce  of 
their  farms  or  industiy.  On  that  day,  also,  all 
public  proclamations  were  made,  causes  heard, 
witnesses  cited,  and  judgments  given.  The 
nundinse  were  ftria  or  dies  nefasti  for  the 
populus  or  patricians,  while  for  the  plebs  they 
were  dies  fasti ;  but  it  is  said  that  this  dis- 
tinction was  removed  by  the  Lex  Hortensia, 

XBTnna  (Ital.  nonna).  Female  devotees 
among  the  Roman  Catholics,  who,  like  the 
monks  of  the  other  sex,  seclude  themselves  in 
religious  communities. 

Among  nuns,  as  among  monks,  there  ars 
various  orders ;  some  devoting  themselves  en- 
tirely to  contemplation  and  spiritual  exercises, 
but  many  others  to  the  more  active  duties 
of  private  and  public  charity.  [Monaghisic  ; 
Obdsbs,  Relioious  ;  see  also  the  several  <nders 
of  nuns  under  their  respective  beads.] 
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Vapluur  (Arab,  noufar).  One  of  the  Water- 
lilies  of  our  streams  and  rivers.  N,  lutea  is 
the  Yellow  Water-lily,  whose  broad  orbicular 
leaves  float  on  the  surface  of  the  water,  the 
yellow  blossoms  with  a  perfume  of  brandy 
(hence  called  brandt/'botiles)  rising  here  and 
there  between  them.  The  seeds  contain  a 
good  deal  of  starch,  and  are  sometimes  used 
as  food. 

arnrserj.  In  Gardening,  a  plot  of  ground,' 
or  an  entire  garden,  set  apart  for  the  propaga- 
tion of  plants,  more  particularly  trees  and  shnms. 
The  situation  ought  to  be  open  and  aiiy,  and 
the  soil  of  an  average  quality,  neither  too 
heavy  nor  too  light,  so  as  to  be  adapted  to  the 
mtgority  of  plants.  In  a  complete  nursery 
there  ought  also  to  be  shady  borders  for  plants 
requiring  shade,  and  beds  or  compartments  of 
peat  soil,  or  other  peculiar  soils,  for  such  plants 
as  are  not  readily  propagated  and  grown  in 
ordinary  soils.  Where  tender  plants  are  propa- 
gated, or  where  hardy  plants  are  to  be  raised 
from  seeds  or  struck  firom  cuttings  which  are 
not  easily  germinated  or  rooted  in  the  open 
ground  and  in  the  ordinary  manner,  hot-beds, 
firames,  and  hand-glasses  are  also  requisite. 

Eveiy  private  garden  of  any  extent  requires 
a  nursery  to  raise  and  bring  forward  young 

Slants  as  a  reserve  for  supplying  failures  by 
iscase  or  accident  in  the  general  garden ;  and 
in  every  country  where  private  gardens  or 
plantations  of  trees  are  frequent,  public  or 
commercial  nurseries  are  formed  by  persons 
who  adopt  nursery  gardening  as  a  business. 

arnasiorlte.  A  phosphate  of  lead  and  lime 
with  chloride  of  lead,  occurring  in  obtuse 
rhombohedrons  of  a  yellowish,  greenish,  or 
greyish  colour,  with  a  faint  waxy  lustre,  at 
Nussi&re,  in  the  department  of  the  Rh6ne,  in 
France. 

Vnt  (Lat  nux).  In  Botany,  a  hard  inde- 
hiscent  pericarp  usually  containing  only  ons 
seed.  The  word  nut  is  also  applied  in  popular 
language  to  the  fruit  or  kernel  of  the  seed  of 
various  plants,  some  of  the  more  important 
instances  being  those  of  Moringa  pteryg<h 
sperma^  the  Ben-nut ;  of  Caryocar  nuci/erum, 
the  Butter-nut ;  of  Anacardium  ooctdentale^ 
the  Cashew-nut ;  of  Castanea  vesca,  the  Chest- 
nut ;  of  Cola  acuminata,  the  Kola-nut ;  of 
Arachis  hypogaa,  the  Ground-nut;  of  Oocus 
nuciferat  Uie  Cocoa-nut;  of  Phytelephas  macro' 
carpa,  the  Ivorr-nut;  of  Semicarjms  Anacar* 
dium^  the  Marking-nut;  of  Curcas  purgans, 
the  Physic-nut ;  of  Stryehnos  nux  vomica,  the 
Poison-nut ;  of  LecytMs  ZabuceQo,  the  Sapucaia- 
nut  and  various  others. 

The  name  is  also  commonly  applied  to  the 
fruit  of  different  species  of  Corytus  or  hazel. 
The  kernels  of  these  have  a  mild  farinaceous 
oily  taste,  agreeable  to  most  nalates.  A  kind 
of  chocolate  has  been  prepared  from  them,  and 
they  have  sometimes  been  made  into  bread.  The 
expressed  oil  of  hazel  nuts  is  little  inferior  to 
that  of  almonds.  Besides  those  raised  at  home, 
nuts  are  imported  from  different  parts  of  France, 
PortugaL  and  Spain,  but  chiefly  from  the  latter 

YY 


NUT  OP  A  SCREW 

Tlie  Spanish  nnts  in  lughett  estimation,  though 
•old  by  the  name  of  Bazoelona  note,  are  not 
shipped  thence,  but  from  Tarragona,  whence 
the  annual  aT^rage  export  is  estimated  at  from 
95,000  to  3G,iK)0  bags,  4  to  the  ton. 

Vat  of  a  Screw.  In  Architecture,  a  piece 
of  wood,  iron,  or  other  metal  pierced  eylindri- 
cally,  wherein  is  cut  a  spiral  groove,  adapted 
to  an  external  cylindrical  spiral  cut  in  relief  in 
a  bolt.  Its  use  is  to  screw  two  bodies  together, 
a  head  being  placed  on  one  end  of  the  bolt  to 
counteract  the  action  of  the  nut,  and  to  keep 
the  bodies  to  be  connected  in  contact.  Two 
bodies  are  thus  held  together  by  compression, 
the  bolt  between  the  head  and  the  nut  a^ng 
as  a  tie. 

Vatatton  (Lat.  nutatio,  a  nodding).  In 
Astronomy,  the  name  eiyen  to  a  small  gyratory 
moyement  of  the  earth  s  axis,  in  virtue  01  which, 
if  it  subsisted  alone  without  the  precession  of 
the  equinoxes,  the  pole  of  the  equator  would 
describe  among  the  stars,  in  a  period  of  about 
nineteen  years,  a  small  ellipse,  haying  its  longer 
axis  equal  to  IS'd'',  and  its  shorter  one  to  IS'Ti'' ; 
the  longer  being  directed  to  the  pole  of  the 
ecliptic 

In  order  to  understand  the  nattire  of  this 
phenomenon,  it  is  necessary  to  consider  it  in 
connection  with  that  of  precession,  as  both  de- 
pend on  the  same  physical  cause,  and  form, 
m  fact,  essential  constituent  parts  of  one  and 
the  same  great  phenomenon.  The  action  of 
the  sun  and  moon  on  the  protuberant  mass 
about  the  earth's  equator  tends  constantly  to 
cbraw  the  plane  of  the  equator  towards  that  of 
the  ecliptic,  or  to  diminish  the  angle  between 
them.  In  consequence  of  the  earth's  rapid 
rotation  about  its  axis,  the  inclination  of  the  two 
planes  is  not  permanently  altered,  but  a  motion 
18  communicated  to  the  plane  of  the  equator,  of 
such  a  kind  that  its  axis  revolves  with  a  slow 
conical  motion  about  the  axis  of  the  ecliptic ; 
or,  which  is  the  same  thing,  the  pole  of  the 
equator  describes  a  circle  in  the  heavens  about 
the  pole  of  the  ecliptic  as  a  centre,  keeping 
constantly  at  the  same  mean  distance  of  about 
23°  28'  from  it.  The  direction  of  this  motion 
is  from  east  to  west,  and  its  velocity  amounts 
only  to  60*1"  annually,  so  that  the  whole  circle 
requires  for  its  description  a  period  of  25,868 
years. 

As  the  effect  of  the  sun  or  moon  in  giving  the 
earth  a  motion  about  its  centre  of  gravity  varies 
with  the  distance  of  the  attracting  body  from 
the  plane  of  the  equator,  it  is  evident  that  the 
effect  of  the  sun  is  greatest  at  the  solstices,  and 
is  reduced  to  nothing  at  the  equinoxes.  On 
this  account,  the  obliquity  of  the  ecliptic  is 
subject  to  a  small  semi-annual  variation,  de- 
pending on  the  sun  alone.  This  is  called  the 
solar  nutation.  Its  existence  is,  however,  only 
a  deduction  from  the  theory  of  attraction ;  for 
its  amount,  which  is  less  than  half  a  second,  is 
too  small  to  be  sensible  to  observation.  The 
result  produced  by  the  combined  action  of  the 
sun  and  moon  is  called  the  luni-aolar  nutation ; 
though  the  sensible  part  of  it  is  produced  only 
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by  tha  moon,  and  follows  exactly  the  period  of 
the  moon's  nodes. 

The  uranographical  effect  of  the  nutation 
is  to  produce  a  periodical  fluctuation  of  the 
apparent  obliquity  of  the  ecliptic,  and  of  the 
veuxsity  of  the  retrogression  of  the  equinoctial 
points.  In  fact,  the  circle  which  the  pole  of 
the  equator  would  describe  by  virtue  of  pre- 
cession is  by  nutation  changed  into  a  wavy 
line.  Hence  arises  the  distinction  between 
apparent  and  mean  right  ascension  and  decli- 
nation ;  the  former  being  given  by  direct  obser- 
vation, and  the  latter  b^g  the  results  obtained 
when  the  observed  places  of  objects  have  been 
cleared  of  the  periodical  fluctuations  arising 
from  nutation.  Formula  and  tables,  for  the 
reduction  of  observations  to  a  common  epoch, 
are  given  in  all  works  on  practical  astronomy. 
The  discovery  of  the  nutation  of  the  terrestrial 
axis  belongs  to  &adley,  and  was  a  consequence 
of  his  other  great  discovery,  the  aberration  of 
hght. 

Vnteraeker.  A  rare  British  bird  of  the 
order  Pica^  belonging  to  the  genus  yuctfraga, 
and  termed  caryocatactet  (Qr.  ncapuoKarcUmit), 
from  its  habit  of  cracking  the  shells  of  nuts 
to  obtain  the  kerneL  It  is  of  the  size  of  a 
jackdaw,  but  with  longer  taiL  It  is  not  to  be 
confounded  with  the  nuthatch. 

arntbateb.  The  name  of  a  shy  and  soli- 
tary bird  of  the  genus  Sxtta  {8,  europ€M),  It 
frequents  woods,  and  feeds  diiefly  on  insects ; 
but  it  also  eats  the  kernel  of  the  hazel  nut^  which 
it  cracks  by  fixing  it  in  a  chink,  and  strUdng  it 
from  above  with  all  its  force.  The  nuthatch 
lays  her  eggs  in  holes  of  trees,  and  hisses 
like  a  snake  when  disturbed. 

Wutmoir.  The  fruit  of  the  MyrisUea  mN- 
chata  (officinalis),  a  beautiful  tree  of  the  Myris- 
iicrtceat  which  grows  in  the  Molucca  islands. 
All  the  parts  of  this  tree  are  very  aromatic ;  but 
only  those  portions  of  the  fruit  called  mace  and 
nutmeg  are  sent  into  the  market.  The  entire 
fruit  is  a  species  of  drupe,  of  an  ovoid  form,  of 
the  size  of  a  peach,  and  furrowed  longitudi- 
nally. The  nutmeg  is  the  innermost  kernel  or 
seed,  contained  in  a  thin  shell  which  is  sur- 
rounded by  the  mace;  and  this  again  is  en- 
closed in  a  tough  fleshy  skin,  which  opening  at 
the  tip  separates  into  two  valves.  The  nut- 
meg tree  yields  three  crops  annually :  one  in 
April,  which  is  the  best ;  one  in  August,  and 
one  in  December. 

Good  nutmegs  should  be  dense,  and  feel 
heavy  in  the  hand.  When  they  have  been 
perforated  by  worms,  they  feel  light;  and 
though  the  holes  have  been  fraudulently  stop- 
ped, the  unsound  ones  may  be  easily  detected 
by  this  criterion. 

Nutmegs  afford  two  oily  products.  1.  Butter 
of  nutmeg,  vulgarly  called  oil  of  mace,  is  ob- 
tained in  the  Moluccas,  by  expression,  from  the 
fresh  nutmeffs,  to  the  amount  of  60  per  cent, 
of  their  weight.  It  is  a  reddish-yeUow  butter- 
like  substance,  interspersed  with  light  and  dark 
streaks,  and  possesses  the  aereeaUe  smell  and 
taste  of  the  nutmeg  from  the  presence  of  a 
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Tolatile  oQ.  It  ooiiBists  of  two  fats ;  one  reddish 
and  soft^  soluble  in  cold  alcohol;  another  white 
and  solid,  soluble  in  hot  aloohoL  2.  The  vola- 
tile oil  known  2m  oil  of  mace,  deposits  a  stear- 
optene  which  has  been  called  myristicin, 

Vntrla  (Span.).  This  name  for  the  Myo- 
potamus  Bonariensis  (Commerson),  the  Coypu 
of  Molina,  and  the  Quoiya  of  B'Azara,  is 
derired  most  probably  from  some  supposed 
similaritj  of  tne  coypi^,  in  appearance  and 
habits,  to  the  otter,  the  Spanish  name  for  which 
is  nutria. 

Like  the  bearer,  the  coTph  is  furnished  with 
two  kinds  of  fur ;  Tis.  the  long  ruddy  hair, 
vhich  giyes  the  tone  of  colour,  and  the  brownish 
ash-ooCured  fur  at  its  base,  which,  like  the 
down  of  the  bearer,  is  of  much  importance 
in  hat-making,  and  ^e  cause  of  the  animal's 
commercial  yalue. 

The  habits  of  the  coypu  are  much  like  those 
of  most  of  the  other  aquatic  Eodent  animals. 
Its  principal  food,  in  a  state  of  nature,  is  vege- 
t'lble.  It  affects  the  neighbourhood  of  water, 
swims  perfectly  well,  and  burrows  in  the 
ground.  The  female  brings  forth  from  five  to 
seven  at  a  time;  and  the  young  always  ac- 
company her.  The  coypu  is  easily  domesti- 
cated, and  its  manners  in  captivity  are  very 
mild.  (Martin,  Proceedings  of  the  Zoological 
Society,  1835.) 

Nutria  fur,  largely  used  in  the  hat  manu- 
facture, has  become,  within  the  last  fifteen 
or  twenty  years,  an  article  of  veiy  considerable 
commercial  importance.  The  imports  fluctuate 
considerably,  as  many  as  600,000  skins  having 
been  sometimes  imported  annually  from  Buenos 
Ayres  and  Chili ;  but  the  wars  between  these 
states  haye  reduced  the  exports  to  about  3,000 
skins. 

Vntritton*  The  ultimate  and  proximate 
components  of  the  food  of  animals,  and  the 
processes  by  which  it  is  elaborated  in  the 
vegetable  world,  are  subjects  which  have  been 
elsewhere  adverted  to  [Diobstion  ;  Food]  :  it 
only  remains  to  notice  a  few  of  the  leading 
points  bearing  upon  the  physiology  of  animsJ 
nutrition.  It  is  the  business  of  me  vegetable 
creation  to  absorb  certain  substances  firom  the 
soil  and  from  the  atmosphere,  and  to  convert 
them  into  parts  of  themselves.  These  sub- 
stances are  the  media  by  which  inorganic 
compounds^  as  they  are  usually  termed,  are 
changed  into  organic  products;  and  it  is  through 
their  functions,  and  in  their  structures,  that 
the  water,  carbonic  acid,  and  ammonia,  of  the 
atmosphere,  together  with  various  substances 
dorivfd  from  the  soil,  are  converted  into  the  in- 
numerable products  of  the  vegetable  world.  Of 
thcHe  products,  such  only  as  are  essential  parts 
of  the  food  of  animals  need  be  mentioned  here ; 
gum,  starch,  sugar,  and  fat,  for  instance,  on  the 
one  hand,  and  on  the  other  several  albuminoids 
or  aizotised  substances.  But  besides  these,  there 
are  required,  for  the  building  up  of  the  frame  of 
the  herbivorous  or  grazing  animals,  many  other 
substances,  which  pass  from  the  soil  into  the 
plant,  and  through  the  plant  into  the  animal; 
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such  as  various  earthy  and  saline  prodacti 
(Compounds  containing  metals  and  metalloids) 
essential  to  animal  growth :  so  that  if  we  look 
at  the  composition  of  the  food  of  animals,  in 
reference  to  its  tdtimate  elements^  we  find  that 
the  carbon,  hydrogen,  oxygen,  and  nitrogen,  the 
sulphur,  phosphorus,  and  chlorine,  the  lime, 
soda,  potash,  &c.,  which  in  the  form  of  water, 
carbonic  acid,  ammonia,  and  certain  chlorides, 
phosphates,  and  sulphates,  are  taken  fiK>m  the 
air  and  from  the  soil,  are  elaborated,  by  pro- 
cesses infinitely  beyond  our  comprehension,  into 
the  proximate  components  of  the  vegetable ;  and 
that  among  these  proximate  components,  thus 
elaborated,  all  the  essential  materials  necessary 
to  the  growth  and  sustenance  of  animals  are  to 
be  found.  The  functions  of  plants,  therefore, 
include  the  formation  of  a  variety  of  compli- 
cated products  out  of  the  comparatively  simple 
materials  derived  teom  the  air  which  sur- 
rounds them,  and  from  the  soil  in  which  they 
are  planted.  [BoTunr.]  The  functions  of 
animals,  on  the  other  hand,  tend  to  diame- 
trically op^site  effects.  Their  food  is,  either 
directly  or  indirectly,  of  vegetable  origin,  con- 
sisting exclusively,  as  far  as  graminivorous 
tribes  are  concerned,  of  the  complex  produce 
of  plants ;  and  their  functions  tend  to  the  pro- 
gressive and  ultimate  resolution  of  these  pro- 
ducts into  water,  carbonic  acid,  and  ammonia, 
and  the  other  comparatively  simple  or  binary 
arrangements  which  we  set  out  with  as  the  food 
of  plants ;  and  a  plant  can  no  more  live  upon 
the  complex  combinations  which  are  required 
for  the  support  of  animal  life,  than  an  ani- 
mal can  live  upon  the  simple  binary  combi- 
nations essential  to  vegetable  life.  These  won- 
derful transmutations  of  inorganic  into  oiganie 
products  through  the  instrumentality  of  vege- 
tables, and  of  organic  into  inorganic  products, 
through  the  instrumentality  of  animals,  must 
always  be  borne  in  mind,  m  reference  to  alt 
the  phenomena  connected  with  the  nutrition  of 
vegetables  and  animals,  and  with  all  that  belongs 
to  the  infiuence  of  soil  and  climate,  and  of  food 
and  diet,  and  as  lying  at  the  foimdation  of  all 
agricultural  and  sanitary  improvements. 

Chemical  physiologists  have  taught  us  that 
the  food  of  animals  may  be  regarded  as  in- 
cluding two  distinct  series  of  proximate  prin» 
ciples;  namely,  those  which  do  not  contain 
nitrogen,  and  consist  of  carbon,  hydrogen,  and 
0X3*gen,  and  which  appear  to  be  chiefly  con- 
cerned in  maintaining  animal  heat,  by  a  speciea 
of  slow  combustion  terminating  in  the  pro- 
duction of  carbonic  acid  and  water,  which  are 
thrown  off  by  the  lungs,  and  are  therefore 
termed  aliments  of  respiration ;  and  those  which 
do  contain  nitrogen,  and  which,  consisting  of 
carbon,  hydrogen,  oxygen,  and  nitrogen,  with 
sulphur  and  phosphorus,  are  employed  in  the 
formation  of  the  principal  organs  of  the  body, 
and  which  have  therefore  been  called  pUutio 
dements  of  nutrition,  Theformerindudestaieh, 
gum,  sugar,  and  &t;  the  latter  are  the 
nitrogenous  products  of  vegetation  (such  at 
gluten,    legumin,    and    albumin)^  and    their 
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eoogenero,  the  flesh  and  blood  of  animals.  With 
both  of  these,  but  more  especially  with  the 
latter,  are  associated  what  have  been  called  the 
inorganic  elements  of  food,  namelj  the  saline 
and  earthy  matters.  The  importance  of  these 
distinctions  will  be  more  evident  when  they  are 
considered  in  reference  to  the  animal  functions, 
which,  although  essentially  the  same  in  the 
camiyorous  and  graminiTorous  tribes,  may  be 
most  conveniently  described  in  reference  to  the 
less  complicated  nuu^hinery  of  the  former ;  for 
we  are  here,  of  course,  obliged  to  limit  ourselves 
to  the  higher  orders  of  animals,  to  the  exclusion 
of  the  infinite  variety  of  phases  which  the 
process  of  nutrition  assumes  in  the  infinitely 
varied  grades  of  the  animal  world. 

In  respect  to  ourselves,  the  first  operation 
which  the  food  undergoes  is  that  of  masti- 
cation, and  mixture  with  saliva;  it  is  then 
propelled  through  the  (esophagus  into  the 
stomach,  where  diffestion,  as  it  is  called,  may 
be  said  properly  to  commence.  The  food 
is  here  gradually  brought  into  the  state  of  a 
comparatively  uniform  pulpy  mass  called  chyme, 
and  becomes  mixed  with  the  ^tric  juice, 
which  acta  upon  and  modifies  the  nitrogenous  or 
azotised  aliments  (plastic  aliments),  but  does 
not  materially  affect  the  non-azotised  or  amy- 
laceous, saccharine,  and  oleaginous  food  (re- 
spiratory aliments).  The  gastric  juice,  in  con- 
sequence of  the  peculiar  action  of  the  pepsine, 
and  of  the  acid  which  it  contains,  softens  and 
ultimately  dissolves  the  albuminous  and  fieshy 
parts  of  the  food.  The  modified  contents  of 
the  stomach  are  then  propelled  into  the  small 
intestines,  where  they  meet  with  the  pancreatic 
juice,  the  action  of  which  is  principally  upon 
the  oleaginous  and  amylaceous  ingredients  of 
the  food;  it  forms  a  perfect  and  uniform 
emulsion  with  the  former,  and  converts  the 
latter  into  sugar.  In  the  duodenum,  the 
chyme  also  becomes  mixed  with  the  bile 
which  is  secreted  by  the  liver,  and  which, 
after  haying  remained  some  time  in  the  gall- 
bladder, enters  the  duodenum  by  the  choledic 
■duct.  [Choledochus.]  What  the  exact  action  of 
the  bile  is  has  not  been  satisfactorily  ascertained, 
but  it  is  necessary  to  the  formation  of  perfect 
chyme,  and  probably  plays  some  important 
part  in  the  separation  of  the  excrementitious 
nom  the  absorbable  and  nu^tive  part  of  the 
food.  The  chyme,  thus  perfected  by  the  joint 
action  of  the  gastric,  pancreatic,  and  hepatic 
secretions,  is  now  separated  into  chyle  (which 
is  absorbed  by  the  lacteals,  and  ultimately  con- 
veyed into  the  venous  blood,  to  which  it  re- 
stores the  various  principles  which  it  had  lost 
in  the  course  of  its  circulation),  and  into  an 
iinabsorbed  residue,  which,  together  with  such 
other  matters  as  may  have  resisted  the  action  of 
the  digestive  process,  is  transferred  to  the  large 
intestines,  and  ultimately  voided  in  the  form  of 
■excrement. 

The  respective  attributes  of  the  vegetable 
and  animiu  creations  which  have  been  above 
adverted  to,  have  been  contrasted  as  follows  by 
Dumas  and  Cahovzs : — 
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I 


Tkoktables 

y  ( Axotlaed  snbrtanoes. 

i  \  Fatty  matten. 

"^  i  Starch,  gum,  stxgar. 

^  ^  f  Carbonic  anhydride. 
1 1  \  Water. 
^  ^  (Ammonia. 

Evolve       Oxygen 

Conatitnte  an  appara- 
tus of  reduction :  are  «/a- 
tionary. 


ANQCAUB 


,  ^  f  AsotiaedBabttaiioes. 

I  §  •{  Fatty  matten. 

^  *•  (Stazch,  gum,  sogar. 

SI  Carbonic  anhydride. 
\  Water. 


i 


"^  (Ammonia. 

Ahwrb       Oxygen. 

Constitnte  an  appara- 
tus of  oxidation :  are  fooo« 
tnotive. 


Muttallite.  A  variety  of  Scapolite,  named 
after  Mr.  Nuttall,  by  whom  specimens  of  the 
mineral  were  first  brought  to  uiis  country.  It 
occurs  in  white  rectangular  prisms,  which  are 
yellowish  in  some  parts  and  in  others  bluish 
or  green,  at  Bolton  and  Boxborough  in  Massa- 
chusetts, in  coarse  granular  limestone,  with 
Epidote  and  Titanium  ore ;  also  in  Lewis 
county,  New  York. 

ttojL  (Lat.  a  nut),  A  kind  of  fruit,  hard, 
dry,  not  splitting,  and  containing  only  one 
seed.  The  term  is  also  extended  by  some 
writers  to  any  similar  fruit,  whether  it  con- 
tains one  cell  or  more  than  one.     [Nut.] 

MtUL  Vomica  (Lat.).  The  friut  of  Strych- 
no8  nux  vomica,  tk  shrub  growing  in  the  East 
Indies.  It  contains  the  alkaloids  strychnia  and 
brucia,  and  is  a  virulent  poison.  [Stbtchnos  ; 
Strychnia.] 

MyctafflnaoeeB  (Nyctago,  an  old  syno- 
njTn  of  one  of  the  eenera).  An  order  of 
Monochlamyds  belongmg  to  the  Chenopodal 
alliance,  containing  a  small  number  of  plants 
natives  of  warm  countries,  few  of  them  of  any 
importance  or  beauty  save  Mirabilis,  the  well- 
known  Marvel  of  Peru,  a  very  showy  plant, 
the  fiowers  being  very  fragrant  in  the  evening, 
and  a  general  favourite  m  the  mixed  fiower 
garden. 

XTjrotalopa  (Gr.  vmctcUo^).  One  who  sees 
distinctly  only  in  twilight,  or  the  dusk  of 
evening.   [flEiTERALOPiA ;  Night  Blindness.] 

Vylffliaii*  The  name  for  one  of  the  largest 
species  of  antelopes  (Poriax  TVagocctnuhui), 
which  attains  the  height  of  four  feet  at  the 
shoulder.  It  has  been  frequently  introduced 
into  our  menageries.  The  horns  are  about 
seven  inches  long,  small,  round,  and  black ;  the 
pastern  joints  are  marked  in  firont  with  one 
white  spot,  and  in  the  rear  with  two  conspi- 
cuous ones  of  the  same  colour,  which  contrast 
strongly  with  the  dark  brown  of  the  sur- 
rounding parts  and  the  slaty  blue  of  the  rest 
of  the  body.  It  has  often  bred  in  confinement, 
where  its  vicious  and  uncertain  temper  renders 
it  very  intractable. 

Vympb  ((Jr.  t^v^^,  a  nymvh).  The  Me- 
tabolian  insects  are  so  callea  when  in  the 
second  stage  of  their  metamorphosis,  espe- 
cially when  they  possess  the  power  of  loco- 
motion.    [Pupa.] 

Mjmplis  (Gt.  vCfufKu),  In  Greek  Mytho- 
logyt  female  beings  who  peopled  all  the  re- 
gions of  earth  and  water.  They  may  be 
divided  into  two  classes,  the  one  represent* 
ing  powers  of  nature^  the  other  penoni^ring 


NYMPHACEA 

tnbes,  races,  cities,  izc  Among  the  former, 
the  Naiads  inhabited  the  streams,  the  Oreads 
the  mountains,  the  Dryads  the  woods,  the 
Hamadryads  trees,  with  which  they  were  born 
and  died.  The  Oceanides  were  nymphs  of  the 
ocean ;  the  Potameides  inhabited  the  rivers ; 
the  Napeese  dwelt  in  forests,  &c.  Their  number 
was  almost  infinite,  and  they  were  represented 
generally  in  the  form  of  beautiful  maidens. 

STympliaoea.  In  Zoology,  a  name  given 
by  I^marck  to  a  family  of  Biyalves. 

arjrmpliaDa.  The  Water-lily  genus,  repre- 
sented in  our  native  Flora  by  N.  alba,  one  of 
the  most  lovely  of  aquatic  plants,  known  by 
its  almost  circular  floating  leaves,  and  white 
rosette-shaped  flowers  rising  amongst  them  just 
above  the  water.  In  this  genus  the  ovary  is 
embedded  in  the  receptacle,  and  internally 
divided  into  numerous  many-seeded  compart- 
ments. There  are  many  exotic  species,  vary- 
ing in  character  and  in  the  colour  of  their 
flowers,  which  is  either  white,  red,  or  blue. 


OAK 

N.  Lotus,  which  has  white  flowers,  is  the  Whit« 
Lotus  of  the  Nile, 

Mympbeeaoeae  (Nymphsa,  one  of  the 
genera).  In  Botany,  a  natural  order  of  plants, 
containing  the  Water-lilies  of  various  parts  of 
the  world ;  they  are  polypetalous,  polyandrous 
Exogens,  with  the  sides  of  the  cells  of  the  fruit 
covered  with  numerous  seeds.  Their  stems 
burrow  into  the  mud  of  the  places  where 
they  grow,  and  have  slightly  astrmgent  narco- 
tic properties.  The  species  are  most  valued  for 
the  beauty  of  their  flowers,  which,  in  Victoria 
regia,  are  among  the  largest  in  nature,  mea- 
suring as  much  as  four  feet  in  circumference. 

Mymplialis.  A  genus  of  diurnal  Lepido- 
pterous  insects,  now  the  type  of  a  family. 

xrympblpara  (Gr.  wft/^,  a  nymph ;  Lat. 
pario,  I  produce),  A  hybrid  name  applied  by 
K6aumur  to  a  family  of  Dipterous  insects,  and 
changed  by  Latreille  into  Pupipara. 

Mystaarmiis  (Gr.  vvaraiyiA6s).  A  winking 
of  the  eycji,  as  observed  in  a  drowsy  person. 


O 


0«  A  /etter  of  the  vowel  series,  which,  if 
arranged  according  to  the  nature  of  the  sound, 
occupies  a  position  between  a  and  u.  It  is 
susceptible  of  numerous  interchanges.  The 
Greeks  had  two  forms  of  this  letter,  o  (oTni- 
cron,  or  little  o),  and  «  (omega,  or  large  o) ; 
the  former  of  which  was  equivalent  to  the 
short,  and  the  latter  to  the  long  pronuncia- 
tion of  this  letter  in  other  countries.  Among 
the  Irish,  the  letter  O  prefixed  to  a  name 
is  equivalent  to  Fitjs^  in  England  and  Mac  in 
Scotland,  indicating  eon. 

O.  In  Music,  the  0,  or  circle,  is  a  note 
which  we  call  a  semibreve,  the  French  a  rond, 
and  the  It^dians  circolo. 

Oak  (Ger.  eiche).  The  general  name  of  a 
well-known  hard-wooded  forest  tree,  much  cul- 
tivated for  the  purposes  of  timber,  particularly 
in  shipbuilding,  and  in  other  cases  when  much 
exposure  to  the  weather  is  necessary.  There 
are  several  varieties  of  this  valuable  tree  {Quer- 
eus  Bobur);  but  the  common  English  Oak, 
distingmshed  as  Quercue  pcduncidata,  claims 
precedence  of  every  other.  The  oak  timber 
imported  from  America  is  very  inferior  to  that 
of  this  country:  the  oak  from  the  central 
parts  of  Europe  is  also  inferior,  especially  in 
compactness  and  resistance  of  cleavage.  The 
knotty  oak  of  England,  the  '  unwrnlgeable  and 
gnarled  oak,'  as  Shakspeare  calls  it,  when  cut 
down  at  a  proper  age  (from  fifty  to  seventy 
years),  is  the  best  timber  known.  Some  kinds 
are  harder,  some  more  difficult  to  rend,  and 
some  less  capable  of  being  broken  across ;  but 
none  possesses  all  the  three  quahties  in  so 
great  or  in  such  equal  proportions ;  and  thus, 
mt  at  once  supporting  a  weight,  resisting  a 
Strain,  and  not  splintering  by  a  cannon  shot, 
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the  timber  of  the  oak  may  be  regarded  as 
superior  to  every  other. 

A  fine  Oak  is  one  of  the  most  picturesque  of 
trees :  it  conveys  to  the  mind  associations  of 
strength  and  duration  which  are  very  impres- 
sive. The  oak  stands  up  against  the  blast,  and 
does  not  take,  like  other  trees,  a  twisted  form 
from  the  action  of  the  winds.  Except  the 
cedar  of  Lebanon,  no  tree  is  so  remarkable  for 
the  stoutness  of  its  limbs  ;  they  do  not  exactly 
spring  from  the  trunk,  but  divide  from  it ;  and 
thus  it  is  sometimes  difficult  to  know  which  is 
stem  and  which  is  branch.  The  twisting  of 
the  branches  of  the  oak,  too,  adds  greatly  to 
its  beauty ;  and  the  horizontal  direction  of  its 
boughs,  spreading  over  a  large  surface,  com- 
pletes the  idea  of  its  sovereignty  over  all  the 
trees  of  the  forest. 

The  oak  is  raised  from  acorns,  sown  either 
where  the  oak  is  to  stand,  or  in  a  nursery 
whence  the  young  trees  are  transplanted. 

The  colour  of  oak  wood  is  a  fine  brown,  and 
is  familiar  to  every  one:  it  is  of  diflTerent 
shades ;  that  inclined  to  red  is  an  inferior 
kind  of  wood.  The  larger  transverse  septa  are 
in  general  very  distinct,  producing  beautiful 
figures  when  cut  obliquely.  Where  the  septa 
are  small,  and  not  very  distinct,  the  wood  is 
much  the  strongest  Tne  texture  is  alternately 
compact  and  porous ;  the  compact  part  of  the 
annual  ring  being  of  the  darkest  colour,  and 
in  irregular  dots,  surrounded  by  open  pores, 
producing  beautiful  dark  veins  in  some  kinds, 
particularly  in  pollard  oaks.  Oak  timber  has 
a  peculiar  odour,  and  the  taste  is  slightly 
astringent.  It  contains  tannic  and  gallic  wcaa^ 
and  is  blackened  by  contact  with  iron.  The 
young  wood  ef  English  oak  is  reiy  tough, 


OAK  APPLE 

often  CTOM-ffrained,  and  difficult  to  work. 
Foreign  wood,  and  that  of  old  trees,  is  more 
brittle  and  workable.  Oak  waips  a)id  twists 
much  in  drying,  and  shrinks  in  seasoning. 

Oak  of  good  quality  is  perhaps  more  durable 
than  anjr  other  wood  that  attains  a  like  size. 
Yitruvins  says  it  is  of  eternal  duration  when 
driven  into  the  earth :  it  is  extremely  durable 
in  water ;  and  in  adry state  it  has  been  known 
to  last  1,000  years.  The  more  compact  it  is, 
and  the  smaller  the  pores  are,  the  longer  it 
will  last;  but  the  open,  porou^  and  foxy* 
coloured  oak,  which  grows  m  Lincolnshire  and 
some  other  phices,  is  not  nearly  so  durable. 

The  sessile-fruited  Oak  (Quercus  sessiliflora), 
often  included  with  Quercus  pedunadata  under 
the  name  of  Quereus  Bobur^  is  pretty  abun- 
dant in  seyeralparts  of  England,  particularly 
in  the  north.    Tbe  wood  of  Uiis  oak  is  said  by 
'Tredgold  to  be  darker,  heavier,  harder,  and 
■JDoro  elastic  than  the  common  oak  ;  tough,  and 
-difficult  to  work;  and  very  subject  to  warp 
.«nd  split  in  seasoning.    Mr.  Tred^ld  seems 
•disposed    to  regard  this  as  superior   to  the 
-common  oak  for  shipbuilding ;  but  other  high 
.^authorities  are  opposed  to  him  on  this  point. 
A  well-informed  writer  in  the  Quarterly  Review^ 
indeed,  remarks  that  Quercus  Robur  affords  a 
•  close-grained,  firm,  solid  timber,  rarely  subject 
to  rot;  while  that  of  the  Quercus  sessilijhra  is 
more  loose  and  sappy,  very  liable  to  rot,  and 
not  half  so  durable.     It  may  thus  be  ^cri- 
minated from  the  true  old  ^iglish  oak :    The 
acorn  stalks  of  the  Rohur  are  long,  and  its 
leaves  short ;  whereas  the  sessilifiora  has  the 
aoom  stalks  short,  and  the  leaves  long:   the 
.  aooms  of  the  former  grow  singly,  or  seldom 
two  on  the  same  footstalk ;  those  of  the  latter 
in  clusters  of  two  or  three  close  to  the  stem  of 
the  branch.  We  believe  that  those  Russian  ships 
'  of  the  Baltic  which  are  not  of  larch  or  fir  are 
built  of  this  species  of  oak ;  but  if  this  were  not 
the  case,  their  exposure  on  the  stocks,  without 
•cover,  to  the  heat  of  summer  (which,  though 
^  short,  is  excessive),  and  the  rifts  and  chinks 
whidi  are  filled  up  with  ice  and  snow  in  the 
-  long  winter,  are  enough  to  destroy  the  stoutest 
*oak,  and  sufficiently  account  for  their  short 
duration.      On    the  whole,  it  may  be   con- 
cluded that  the  durability  of  oak  timber  de- 
pends more  on  the  nature  of  the  soil,  and  on 
the  rapidity  or  slowness  of  |;rowth,  than  on  the 
particular  variety  of  which  it  is  the  produce. 

Oak  Apple.  A  species  of  gall-nut  pro- 
duced upon  oak  trees :  it  is  usually  spheroidal, 
and  from  one  to  two  inches  in  diameter :  its 
texture  is  spongy,  and  it  is  sometimes  em- 
ployed as  a  substitute  for  nut-gall  in  dyeing. 

Oak  leather.  A  kind  of  fungus-spawn, 
found  in  old  oaks,  having,  when  removed,  some- 
whsX  the  appearance  of  white  kid  leather.  It 
is  sometimes  used  for  spreading  plasters  on. 

Oakum.  The  fibres  of  old  hempen  rope : 
it  is  used  on  shipboard  in  caulkmg  seams 
&0.  in  combination  with  pitch. 

Oannea.  In  Ancient  Mythology,  a  Baby- 
lonian divinify,  identified  by  tfome  with  the 

694 


OASIS 

t  god  Dagon,  like  whom  he  had  with  a  hamaa 
I  head  the  body  of  a  fish.  But  the  myth  that 
this  monstrous  bein^  conversed  with  mm  by 
day,  and  plunged  mto  the  sea  bj  mght, 
suggests  a  parallel  with  that  of  Proteus.  In 
his  imivers^  instructions,  which  embrace  the 
principles  of  all  science,  he  is  the  oounterpait 
of  the  Chinese  Fohi  and  the  Egyptian  ThoCh, 
or  Hermes  Trismegistus. 

Oar  (Norse  ar,  Esthon.  air.  The  root  of 
this  word  is  ar,  to  jpUmgh,  Thus  Shakspeaie 
speaks  of  earing  [i.e.  ploughing]  the  sea  with 
keels.  The  root  is  found  in  the  Gbeek  if^  (9 
piough,  and  ip4ff9tt^  to  row,  Aporpot^,  a  pUn^k, 
ip9Tix6s,  Lat.  remus,  an  oar).  In  Nanttcal 
Afiyrs,  a  long  piece  of  timber,  flat  at  one  end, 
and  round  or  square  at  the  odier,  by  which  a 
boat,  barge,  or  galley,  ftc.  is  propeUed  thioo^ 
the  water.  The  fiat  part  dipped  into  the  water 
is  called  the  Hade ;  the  other  end  is  the  loom, 
which  terminates  in  the  handle.  The  fulormn 
of  the  oar  is  the  water,  at  the  point  of  the 
blade,  into  which  it  is  dipped,  and  the  resistance 
offered  by  the  weight  of  the  boat  is  applied  at 
the  gunwale,  where  the  oar  is  supported  by 
means  of  the  rowlock.  The  power  is  tne  rower's 
strength  acting  on  the  handle  and  within  the 
boat.  The  oar  is  consequently  a  lever  of  the 
second  class. 

Oar^^weed.  The  large  form  of  Lamht&ria 
digitata. 

Oasis  (derived  from  the  Coptic  ouah,  Arab. 
wAh).  The  name  given  to  those  fertile  spots, 
watered  by  springs  and  covered  with  verauie, 
which  are  scatt^ed  about  the  great  sandy 
deserts  of  Africa.  The  most  noted  are  situated 
in  the  Libyan  desert.  The  oases  of  Egypt  are 
nothing  more  than  valleys  or  depressions  of  the 
plain  which  forms  the  table-land  of  Eaatera 
Africa.  They  resemble,  in  many  respects,  a 
portion  of  the  valley  of  Egypt*  being  sur- 
rounded by  steep  cliffs  of  limestone  at  some 
distance  from  the  cultivated  land,  varying  in 
height  in  the  different  oases,  those  rising  from 
the  southern  oases  being  the  highest,  and 
all  of  them  being  intersected  by  patches  of 
desert.  They  owe  their  origin  doubtless  to  the 
springs  with  which  they  abound,  the  decay  of 
the  vegetation  thence  arising  having  produced 
the  soil  with  which  they  are  now  covered. 
Their  fertility  has  been  celebrated;  but  the 
eulogiums  of  travellers  on  their  beauty  are  in 
a  great  measure  to  be  ascribed  to  the  contrast 
with  the  deserts  by  which  they  are  surrounded. 
It  may  appear  strange  that  they  should  havs 
been  selected  as  places  of  banishment;  but 
that  such  was  the  case,  at  least  under  the 
Bomans,  is  certain.  A  law  of  the  Digest,  lib. 
xlviii.  tit.  22,  refers  to  this  practice ;  and  it 
has  been  supposed  that  the  poet  Juvenal  was 
one  of  those  who  suffered  a  temporary  banish- 
ment {rdegatio)  to  the  oases,  though  the 
evidence  of  this  is  by  no  means  dear.  {Bi<h 
graphic  UniverscUe,  art.  *  Juvenal.')  The  larger 
oases  have  some  fine  ruins,  the  most  celebrated 
of  which  is  the  temple  of  Amow,  at  Siwah. 
[Desebt.] 


OAST 

Oast  (Dutch  a8t»  a  kiln).  The  term  applied 
to  A  kiln  for  drying  hops,  heated  bj  a  ■tore 
-with  flues. 

Oast  Boiis««    [Hop  Oast.] 

Oat  (A. -Sax.  ata,  akin  to  set,  food).  The 
common  name  of  one  of  the  com-prodneing 
grasses  commonly  cnltiyated  in  temperate 
climates.  [Atena.]  The  seeds  of  one  species 
of  Oat,  A,  aterilts,  have  remarkably  long 
hygroscopic  awns,  by  means  of  which  they 
move  forwards,  as  the  awns  become  expanded 
or  contracted  by  the  influence  of  drought  or 
moisture.  They  are  hence  called  animal  oats. 

The  Common  Oat  is  Avena  satitHit  of  which 
many  Tarieties  are  grown.  The  grain  is  used 
for  feeding  horses ;  and  when  groimd  into  a 
coarse  mesJ,  forms  a  considerable  proportion  of 
the  food  of  labouring  men  in  Scotland,  Ireland, 
and  the  north  of  England.  The  grain  coarsely 
broken  after  the  removal  of  the  huak  forms 
grits,  an  article  extensively  used  in  making 
gruel  or  invalids'  food ;  and  the  chaff  is  made 
into  beds  by  the  poor,  and  forms  a  good  and 
wholesome  substitute  for  feathers,  and  one 
which  is  readily  renewed. 

Oath  (A.-Sax.  ath).  An  oath  is  defined  by 
Pttley  'the  calling  on  God  to  witness,  i.e.  take 
notice  of  what  *  we  say  ;  and  invoking  His 
vengeance,  or  renouncing  His  favour,  if  what 
we  say  be  false,  or  if  what  we  promise  be  not 
performed.'  By  the  jurisprudence  of  nearly  all 
known  nations  it  has  been  admitted,  in  one  form 
or  another,  as  the  solemn  test  of  truth  in  judi- 
cial proceedings.  Thus,  as  a  general  rule,  all 
evidence  in  such  proceedings  must  be  given  on 
oath  by  EngHsh  law ;  and  the  having  taken 
such  oath  subjects  the  witness  to  the  penalties 
of  perjuxy  if  his  testimony  be  false.  As  to  the  ex- 
ceptions to  this  rule,  see  Evrnmroi ;  Witmsss. 

Oaths  are  still  required  bv  law  on  many 
occasions  besides  the  giving  evidence  in  judicial 
proceedings,  and  were  formerly  required  still 
more  frequently  until  the  6  &  6  Wm.  IV. 
c.  62,  which  substituted  solemn  declarations 
in  a  great  variety  of  oases,  especially  relating 
to  the  customs,  excise,  and  post-office,  and 
declared  the  makine  of  such  a  declaration 
falsely  to  be  a  misdemeanour.  Besides  the 
Quakers  and  Moravians,  several  small  sects  of 
Christians  profess  conscientious  objections  to 
oaths,  grounded  on  the  express  language  of  the 
Scriptures.  The  church  of  England,  in  com- 
mon with  the  Catholic  church  in  all  ages,  and 
with  most  varieties  of  Christians,  considers 
judicial  oaths  lawful,  and  declares  them  so  by 
her  thirty-ninth  article.  They  have  been  held 
mischievous  or  unnecessary  by  some  philo- 
sophical writers,  especially  Bentham,  in  his 
BaiionaU  of  Evidence.  The  only  answer  to 
his  arguments  appears  to  be,  that  however 
unreasonable  the  belief  that  the  duty  of  truth 
is  rendered  more  imperative  by  the  formality 
of  an  oath,  still,  while  such  a  belief  is  pre- 
valenty  or  while  the  imagination  of  witnesses 
in  general  is  impressed  by  its  solemnity,  the 
convenience  of  retaining  the  practice  over- 
balances the  disadvantages. 
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The  grain  of  the  Oat  bruised  of 
ground  into  a  coarse  meal.  This  meal,  when 
stirred  into  boiling  water  with  a  little  salt 
until  it  becomes  of  a  pasbr  consistence,  forms 
porridge,  which,  eaten  with  milk  or  treacle, 
forms  a  palatable  food  for  persons  who  take 
good  exerdse.  When  made  into  dough  with 
water,  and  baked  into  cakes  on  an  iron  plate,  it 
forms  bannocks  or  oat-cakes,  the  use  of  whidi 
was  once  almost  universal  in  Scotland,  the 
land  of  cakes.  In  Germany,  coarse  oatmeal, 
baked  brown  and  then  called  habermehl,  is 
used  in  broths  and  pottages,  as  the  semo- 
lina made  from  wheat  is  iised  in  France  and 
Italy. 

Oboordate  (Lat.  ob,  inversely  \  oordatui^ 
heart-shaved).  In  Botany,  a  term  applied  to 
bodies  which  are  inversely  heart-shaped,  i.e. 
with  the  broad  end  forming  the  apex. 

Obealia  A  name  applied  to  certain  super- 
stitious usages  among  the  negro  tribes  of  the 
western  part  of  Africa,  an  Obea-man  or  Obea- 
woman  being  one  who  practises  ObL  Our 
knowledge  of  these  superstitions  is  derived 
not  from  African  travellers,  but  from  observa- 
tion of  negroes  transplanted  by  the  slave  trade 
to  the  West  Indies.  The  practitioners  in  the 
time  of  Bryan  Edwards,  who  has  described 
this  sorcery  in  his  History  of  the  West  Indies, 
were  always  persons  bom  in  Africa.  They 
were  consulted  in  cases  of  sickness  or  other 
emeigency,  and  sold  charms  or  spells.  [Fb- 
TiAHisM.]  A  considerable  knowledge  of  the 
art  of  poisoning  was  part  of  their  accomplish- 
ments. A  law  was  passed  in  Jamaica  expressly 
for  the  suppression  of  this  practice,  which  has 
been  said,  nevertheless,  to  subsist  to  some  ex- 
tent even  in  the  present  day.  The  system  has 
assumed  forms  with  which  the  history  of  witch- 
craft makes  us  familiar  in  almost  all  countries^ 
one  function  of  the  Obea-woinen  of  the  West 
Indies  being  to  procure  the  death  of  a  person 
whose  waxen  image  is  under  their  hands  wast- 
ing away.  But  that  the  superstition  is  founded 
on  the  notion  of  a  material  connection  between 
living  beings  or  between  living  and  inanimate 
things,  seems  to  be  proved  bjr  the  singulir 
custom  of  the  Couvade  (practised  not  only 
among  negroes,  but  in  America,  and  in  the 
Basque  country),  which  compels  the  fausbfljid 
to  take  to  his  bed  when  the  vnf e  bears  a  diild, 
lest  harm  happening  to  him  should  extend  to 
the  infant  also.  (E.  B.  IVlor,  *Besearche« 
into  the  History  of  Mankind,  Edin.  Bsv,  April 
1864,  p.  388.) 

Obedienoet  VassiTe.  In  Politics,  this 
term  signifies  the  unqualified  obedience  which, 
according  to  some  pohtical  philosophers,  is  due 
from  subjects  to  tlio  supreme  power  in  the 
state.     [NoN-BBfiiSTAircB.J 

Obelisk  (Gr.  ifitXttncos).  A  lofty  quadran- 
gular monolithic  column,  aiminishing  upwards, 
with  the  sides  gently  inclined,  but  not  so  ss  to 
terminate  in  an  apex  at  the  top,  the  sides  being 
sloped  off  so  as  to  form  a  fiiattish  pyramids 
figure,  bv  which  the  whole  is  suitably  finished 
off  and  brought  to  a  pointy  wi^ut  the  upper 
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part  being  bo  contracted  as  to  appear  int ig- 
nificant  Egypt  was,  properly  speaking,  the 
land  of  obelisks;  and  they  are  probably  to 
be  reckoned  among  the  most  ancient  monu- 
ments of  that  extraordinary  people.  It  has 
been  frequently  asserted  that  obelisks  were 
originally  erected  in  honour  of  the  sun,  of 
which  they  were  said  to  be  symbolical,  and  that 
they  served  the  purposes  of  a  gnomon  or  sun- 
dial ;  but  the  more  common  opinion  is  that  obe- 
lisks were  nothing  more  than  monumental  struc- 
tures, serving  as  ornaments  to  the  open  squares 
in  which  they  were  generally  built,  or  intended 
to  celebrate  some  important  event  and  to  per- 
petuate its  remembrance.  They  were  usually 
adorned  with  hieroglyphics ;  and  we  learn  from 
Diodorus  and  Strabo  that  the  inscriptions  with 
which  they  were  charged  declared  the  amount 
of  gold  and  silver,  the  numWr  of  troops,  and 
the  quantity  of  ivory,  perfumes,  and  com  which 
all  the  countries  subject  to  Egypt  were  required 
to  furnish.  The  two  largest  obelisks  were 
erected  by  Sesostris  in  Heliopolis.  They  were 
formed  of  a  single  block  of  granite,  and  mea- 
sured 180  feet  in  height.  When  Egypt  became 
a  Roman  province,  Augustus  removed  these 
obelisks  to  his  own  capital;  and  this  prac- 
tice found  imitators  both  in  some  of  his 
successors  -to  the  imperial  throne,  and,  at  a 
much  later  period,  in  many  of  the  Roman 
pontiffs  from  the  sixteenth  century  down  to  the 
present  tames.  Of  these  obelisks,  that  of  the 
Lateran,  which  is  the  largest  now  known,  beinc; 
105  feet  in  height  exclusive  of  the  pedestal, 
and  weighing  440  tons,  was  brought  by  Con- 
stantino from  Heliopolis  to  Alexandrm,  and 
thence  by  Constantius,  his  son,  to  Rome,  where 
it  was  erected  in  the  Circus  Maximus.  The 
obelisk  next  in  size  to  that  of  the  Lateran  was 
placed  originally  in  the  Vatican  circus  by 
Caligula,  but  it  now  stands  in  the  piazza  of  St. 
Peter's;  its  entire  height  is  132  feet,  including 
the  pedestal,  &c.  The  obelisks  most  generally 
known,  at  least  in  name,  are  (he  Luxor 
(removed  to  Paris  in  1833)  and  the  two  mono- 
liths called  Cleopatra's  Needles,  of  which  one 
is  standing  and  the  other  on  the  ground.  Of 
these,  the  Luxor  obelisk  is  76  feet  in  height, 
while  the  Needle  of  Cleopatra  which  still  stands 
is  about  63  feet  in  height,  exclusive  of  the  pe- 
destal, &c.  (See  the  learned  treatise  of  Zoega 
on  Obelisks,  and  Sir  G.  Wilkinson's  Egyptians^ 
vol.  iii.  passim,  which  contains  some  excellent 
illustrations  of  ihe  different  methods  adopted 
by  that  people  for  removing  their  huge  struc- 
tures from  place  to  place.) 

Obblisk.  In  Printing,  a  dagger,  marked 
thus  t,  used  ojb  a  reference  to  notes  in  the 
margin  or  at  the  bottom  of  the  page. 

Obelus.  In  Diplomatics,  a  mark  so  called 
from  its  resemblance  to  a  needle  (Gr.  hfi9\6s) ; 
luroally  thus  —  or  thus  -t-  in  ancient  MSS.  It 
was  iiied  by  Origen,  in  his  HexapiCt  to  mark 
the  passaged  where  something  is  found  in  the 
Septuagint  which  is  not  in  the  Hebrew.  The 
eommon  use  of  the  line  —  in  modem  writing  is 
to  mark  the  place  of  a  break  in  the  sense^ 
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whero  it  is  suspended,  or  where  there  is  an 
ungrammatical  transition  ;  but  a  paragraph 
introduced  where  the  sense  is  suspended  is 
more  properly  marked  by  the  sign  of  a 
parenthesis. 

Oberon.  In-  Mediseval  Mythology,  the  king 
of  the  fairies.  Wieland's  beautiful  poem,  and 
Weber's  romantic  opera  of  this  name,  the 
Midsummer  Night's  Dreamt  and  innumerable 
other  poems  and  tales  of  which  he  is  the  hero, 
have  made  the  name  of  Obcron  so  familiar,  that 
it  will  be  unnecessary  to  do  more  in  this  place 
than  to  state  the  origin  of  the  fable.  The 
name  Oberon  firat  appean  in  the  old  French 
fcMiaux  of  Huon  of  Bordeaux ;  it  is  identical 
with  Auberon,  or  Alberon,  the  firat  syllable  of 
which  is  nothing  more  than  the  old  German 
word  Alb,  df  or  fairy ^  which  in  the  Htldm- 
buck  and  other  old  German  poems  is  expressed 
variously  by  Alberich  or  Alban.  (Grimm's 
Deutsche  Myihologie,  p.  256.)  His  wife's  name 
was  Titania,  or  Mab,  whose  powers  have  been 
so  beautifully  depicted  in  Romeo  and  Juliet. 

Obesity  (Lat.  obesitas).  This  condition,  to 
which  the  name  of  polysarkia  (Gr.  iroKvaapKia) 
has  been  given,  is  brought  about  by  the  deposit 
of  an  excessive  amount  of  fat  in  the  areolar 
tissue  or  subcutaneous  network  of  cells.  This 
excessive  secretion  of  fatty  matter  is  often  the 
result  of  indolence,  and  excessive  indulgence 
in  farinaceous  and  saccharine  foods  and  dnnks. 
It  would  seem  also  that  a  tendency  to  obesity 
is  hereditary  in  some  cases ;  and  in  such  cases 
it  results  in  all  probability  from  some  pecu- 
liarity of  the  organism  which  interferes  witn  the 
proper  oxidation  of  ingested  material,  such  as  a 
disproportion  between  the  limg  capacity  and  the 
fat-forming  processes.  Many  remarkable  cases 
are  recorded  of  immense  obesity ;  thus,  a  girl  is 
spoken  of  in  the  Philosophical  Transactions  for 
1813,  who  at  four  yean  of  age  weighed  256  lbs. 
Bright,  of  Maldon,  and  Daniel  lAmbert  were 
both  extraordinary  instances  of  obesity,  and 
weighed  respectively  728  lbs.  and  739  lbs. 
Much  has  been  written  on  the  best  method  of 
preventing  and  remonng  obesity  ;  all,  however, 
insist  on  the  great  principle  of  avoiding  fari- 
naceous, oily,  and  saccharine  ingesta  in  every 
form;  and  when  discretion  is  used,  great  ad- 
vantage sometimes  accrues  from  tliis  plan  to 
the  patient.  But,  on  the  other  hand,  much  evil 
may  arise  from  the  adoption  of  a  disciplinary 
diet  unwatched  by  a  physiological  observer; 
and  this  especially  applies  to  the  rapid  reduc- 
tion of  obesity  in  those  who  are  hereditarily 
predisposed  to  it. 

Obi.     [Obbau.] 

Obit  (Lat.  obitus,  death).  In  the  Roman 
Catholic  ritual,  a  service  performed  for  the 
repose  of  a  departed  souL 

Obitaary.  In  the  Roman  Catholic  Church, 
a  register  in  which  are  enrolled  the  names  of 
deceased  persons  for  whom  obits  are  to  be 
performed,  and  the  days  of  their  funeral.  It 
is  also  used  for  the  book  containing  the  founda- 
tion or  institution  of  the  several  obits  in  a 
ehurch  or  monastery.    In  the  fonnflir  sense  it 
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is  f  jnonymonA  with  necrology,  in  the  Ifttter 
with  martffrology. 

Objeotf  OliJeotlTe.  In  Philosophy,  op- 
posed to  subjective.    [Subjbct,  Subjectiyb.] 

Objeot-clas*  of  a  ReflraoUnr  Tele- 
scope 9t  Mioroeoope.  The  lens  which  first 
receiycs  the  rays  of  light  coming  directly  from 
the  object,  and  collects  them  into  a  focus, 
where  they  form  an  image  which  is  viewed 
through  the  eye-glass. 

The  excellence  of  an  object-glass  depends  on 
the  distinctness  of  the  image  which  it  forms. 
On  account  of  the  unequal  refrangibility  of  tlie 
rays  of  light,  it  is  necessary,  in  order  to  procure 
a  distinct  image,  to  employ  an  achromatic  com- 
bination of  lenses,  formed  of  substances  having 
different  dispersive  powers,  and  of  such  figures 
that  the  chromatic  and  spherical  aberrations  of 
the  one  may  be  corrected  by  those  of  the  other. 
The  substances  used  are  crown  glass  and  fiint 
glass ;  tlie  dispersive  powers  of  which  are  respec- 
tively as  3  to  5.  By  combining  a  convex  lens  of 
crown  glass  with  a  concave  lens  of  flint  glass, 
having  their  focal  distances  in  that  proportion, 
an  image  would  be  formed  free  from  colour,  but 
it  would  not  be  free  from  spherical  aberration. 
The  determination  of  the  form  of  the  compound 
lens  which  shall  give  the  least  possible  spherical 
aberration  for  parallel  rays  is  a  problem  which 
admits  of  exact  calculation.  The  following  are 
the  dimensions  found  by  Sir  John  Herschel  for 
a  telescopic  object-glass  of  thirty  inches  focal 
length,  of  the  form  shown  in  the  annexed  figure, 
where  A  B  is  the  convex  lens  of  crown  glass  on 
the  outside  towards  the  object,  and  C  D 
the  concave  lens  of  fiint  glass  placed  on 
|l  the  inside  towards  the  eye  :  radius  of 
the  exterior  surface  a  of  the  crown  lens, 
20*0364  inches ;  radius  of  the  exterior 
"o  surface  b  of  the  fiint  lens,  41*1687 
inches;  radii  of  the  interior  surfaces  r,  10*1604 
and  10*1613 inches.  {Ency.  Metr.  art.  'Light,' 
S  471.)  When  the  lenses  have  the  forms  hero 
indicated,  the  focal  lengths  of  each,  separately, 
are  in  the  direct  ratio  of  their  dispersive 
powers ;  and  the  two  inside  surfaces  have  so 
nearly  the  same  curvature,  that  they  may  be 
ground  on  the  same  tool,  and  united  by  a 
cement  to  prevent  the  loss  of  light  at  the  two 
surfaces.  Such  is  one  of  the  forms  indicated 
by  theory,  but  it  is  not  the  one  now  generally 
adopted  ;  other  forms  are  due  to  Fraunhofer, 
Gauss,  &c. 

It  is  well  known,  that  for  every  lens,  whether 
convex  or  concave,  there  is  a  form  of  minimum 
aberration  for  any  given  pencil  of  light ;  con- 
sequently, on  either  side,  so  to  speak,  of  the 
minimum,  there  is  a  lens  of  one  form  having 
the  same  amount  of  aberration  as  a  lens  of 
another  form  on  the  other  side  of  the  minimum ; 
that  is  to  say,  there  are  always  two  lenses  of 
two  different  forms  which  have  the  same  amount 
of  spherical  aberration  for  the  same  material, 
aperture,  and  focal  length. 

Suppose,  then,  a  convex  lens,  A,  of  the  Hers- 
chelian  or  Fraunhofer  form  is  rendered  aplanstic 
by  a  concave  flint  lens,  B.    Then  A  is  doable 
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eonrez,  having  its  exterior  surface  move  curved 
than  its  posterior.    Again,  in  Herschel's  and 


Fraunhofer' s  forms,  the  flint  lens  B  is  a  concavo- 
convex  lens,  the  anterior  face  being  more  curved 
than  the  posterior ;  there  is,  therefore,  another 
lens,  D,  on  the  other  side  of  the  minimum  aber- 
ration form,  haying  for  the  same  aperture  and 
powers  the  same  aberration  as  B,  but  convexo- 
concave,  with  its  posterior  or  concave  face  much 
more  deeply  curved  than  the  anterior. 

These  two  lenses,  G  and  D,  produce  the 
combination  proposed  by  Gauss,  and  recently 
adopted  by  Stemhcil.  Their  coexistence  is 
rendered  necessary  by  the  existence  of  the 
other  or  Herschelian  form.  (Rev.  G.  Pritchard 
in  Monthly  Notices  R,A,8.  vol.  xxv.  p.  27.) 
The  early  telescopes,  with  a  view  of  avoiding 
the  chromatic  aberration  resulting  from  the  em- 
ployment of  object-glasses  of  short  focus,  were 
constructed  wiUi  food  lengths  of  enormous  di- 
mensions— 300  feet  in  some  cases.  Till  within 
the  last  few  years,  the  difficulty  of  making 
glass  of  sufficient  purity  proved  a  great  ob- 
stacle to  the  construction  of  object-glasses  of 
large  aperture.  The  difficulty  was  first  obviated 
in  Germany,  and  since  that  time  in  England, 
especially  by  Chance  of  Birmingham ;  and  an 
object-glass  of  the  astounding  size  of  twenty- 
five  inches  aperture,  the  glass  of  which  was 
made  by  him,  has  been  mounted  by  Messrs. 
Cooke  and  Sons,  of  York. 

The  process  of  grinding  a  large  object-glassy 
as  conducted  by  that  firm,  is  one  of  the  greatest 
possible  interest.  Steam  is  the  motive  power 
employed  by  them,  and,  naturally,  the  years 
formerly  required  for  the  production  of  a  lens  of 
j  considerable  size,  say  eight  to  ten  inches,  have 
,  been  reduced  to  months.  The  density  of  the 
I  glass  is  first  determined ;  and  when  this  is 
!  known,  the  curves  of  the  lenses  are  mathema- 
tically calculated.  '  Tools '  are  then  prepared  of 
the  various  curvatures  required,  and  after  rough 
grinding  the  discs  are  applied  to  them,  the 
tools  being  covered  with  a  polishing  smface 
supplied  with  dry  emery.  The  perfection  of 
the  object-glass  depends  greatly  upon  the  com- 
bination of  motions  given  to  the  polisher. 
When  the  lenses  are  polished,  the  process  of 
centring,  by  which  the  centres  of  all  the 
curves  are  made  to  fall  in  the  same  straight 
line,  is  accomplished,  and  the  object-glass  is 
placed  in  a  cell  and  tested  for  the  two  aberra- 
tions; the  chromatic  aberration  being  corrected 
by  altering  the  curvature  of  that  surface  which 
least  affects  the  spherical  aberration. 

The  Northumberland  object-glass  at  Cam- 
bridge, by  Cauchoix  of  Paris,  is  of  1  \\  inches 
aperture;  but  the  largest  now  in  use  are 
Mr.  Newall's  25  inch  glass  referred  to  above. 
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those  of  thd  great  teleseopes  belonging  to  the 
c^MieiratOTy  of  Chicago  (of  18^  inches  aper- 
ture), to  the  central  obseryatory  at  Polkova  in 
Bussia,  and  to  the  obseryatory  at  Cambridge  in 
the  United  States,  the  extreme  diameter  being 
fifteen  and  a  half  inches,  and  the  effectiye 
aperture  about  fifteen  inches  in  both  cases. 
The  latter  are  the  workmanship  of  Merz  and 
Mahler,  of  Mnnich.  [Achboxatism ;  Lens; 
Tblescope.] 

For  microscopic  object-glasses  the  same  pro- 
cesses are  in  Uie  main  adopted,  but  the  com- 
bination is  more  complicated,  and  extreme 
difficulty  is  induced  hj  the  small  size  of  the 
lenses  themselves.  In  the  ^Vth  object-glass 
recently  completed  by  Messrs.  Powell  and  Lea- 
land,  the  object-glass  is  itself  almost  a  micro- 
scopic object.     [MicBOSCOPB.] 

Dbjeottve  Case.  In  Grammar.  The  case 
commonly  known  as  the  AocvsATnrB. 

Oblata  (Lat.  oblatus,  offered).  In  Eccle- 
siastical Antiquities :  1.  A  person  who,  on  em- 
bracing the  monastic  state,  had  made  a  donation 
of  all  his  goods  to  the  community.  2.  One 
dedicated  to  a  religious  order  by  his  parents 
from  an  early  ^ericd  of  his  life.  3.  A  layman 
residing  as  an  inmate  in  a  regular  community, 
to  whidi  he  had  assigned  his  property  either  m 
perpetuity  or  for  the  period  of  his  residence.  4. 
A  layman  who  had  made  donation,  not  only  of 
his  property,  but  his  person,  as  bondsman  to 
a  monastic  community.  In  France  the  king 
possessed,  in  ancient  times,  a  priyilege  of  re- 
commending a  certain  number  of  oblatif  chiefiy 
invalided  soldiers,  to  monasteries,  whom  they 
were  bound  to  maintain. 

Oblata  Bpbarotd.    [Spheboid.]  ^ 

Oblatton  (Lat.  oblatio,  an  offering).  This 
word  means,  properly,  an  offering  presented  to 
the  church.  This  practice  commenced  at  an 
early  period  in  the  history  of  the  church,  for 
originally  the  Christian  priesthood  had  no 
other  maintenance  or  allowance  than  the  free 
gifts  or  oblations  of  the  people.  This  is  com- 
monly thought  to  be  the  meaning  of  the  word 
in  the  phrase  alms  and  oblations  in  the  Angli- 
can Communion  Service ;  though  it  is  held  by 
some  to  refer  to  the  elements  of  the  bread  and 
wine. 

Oblifatlon  (obligatio,  from  Lat.  oblige,  / 
bmd).  In  the  most  general  sense,  a  duty  im- 
posed by  law,  to  the  folfilment  of  which  one 
party  is  bound  towards  another.  Obligations, 
according  to  the  civil  law,  are  said  to  arise  in 
four  ways;  out  of  contracts,  quasi-contracts, 
delicts,  or  quasi-delicts.  A  principal  obligation 
is  that  by  which  a  debtor  is  bound  to  his  credi- 
tor ;  an  accessory  obligation,  that  by  which  one 
is  bound  to  another  to  satisfy  the  contract  of  a 
third  party.  The  Boman  jurisconsults  divided 
obligations  into  natural,  civil,  and  mixed,  and 
also  into  civil  and  praetorian.  In  English  legal 
phraseology  the  word  obliaaiion  is  used  as  a 
technical  term  for  a  bond  with  penalty  and 
condition.  He  who  enters  into  an  obligation 
is  styled  obligor ;  he  towards  whom  it  is  entered 
into,  obligee. 
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ObUffato  (ItaL).  In  Music,  a  term  applied 
to  a  part  in  a  •  composition  for  a  particular 
instrument,  which  cannot  be  ^ispenaed.  with. 

Obllqne  (Lat  obliquus).  Not  peipendieur 
lar.  Thus,  in  Oeometry,  an  oblique  section  of  a 
cylinder  is  one  whose  plane  is  not  perpendicular 
to  the  axis.  Again,  a  right  line  drawn  from  a 
given  point  to  a  given  right  line,  and  not  per- 
pendicular to  the  latter,  is  called  an  obligfue. 
[Depabtubb.] 

Obliqne  Xotloii.  In  Contrapuntal  Music, 
that  motion  in  which  one  of  the  parts  holds  on  a 
sound,  whilst  the  other  rises  or  falls. 

ObUqalty  of  tbe  BoUptlo.  In  Astro- 
nomy, the  inclination  of  the  plane  of  the  earth's 
equator  to  the  plane  of  the  ecliptic,  or  the  ancle 
formed  by  those  two  planes,  on  which  the  pSs- 
nomena  of  the  seasons  depend.    [Ecliptic.] 

Oblong:  (Lat.  oblongus).  In  Botany,  a 
term  applied  to  bodies  which  are  elliptical 
and  blunt  at  each  end,  as  in  the  leaves  of 
Hypericum  perforatum. 

Oblong.  In  Geometry,  a  parallelogram 
which  is  equiangular  but  not  equuater^  The 
term  is  synonymous  with  rectangle.  A  prolate 
spheroid  is  sometimes,  though  rarely,  ca&ed  an 
oolong  spheroid. 

Oboe  (Ital.).  A  musical  wind  instrument, 
sounded  through  a  reed.  It  is  shaped  some- 
what like  a  clanonet,  being  slender  in  the  upper 
part  but  spreading  out  conically  at  the  bottom, 
and  consists  of  three  joints  or  pieces,  besides 
the  reed.  Its  compass  is  generally  two  octaves 
and  a  fifth,  from  Cf,  below  the  treble  def,  to  G, 
the  fourth  line  above  the  staff.  The  ancient 
name  of  oboe  was  wawht,  which  is  still  visible 
in  the  modem  word  Waits  ;  and  in  this  form 
the  oboe  was  in  use  as  far  back  as  the  reign  of 
Edward  III.  It  is  only  since  the  beginning  ol 
the  present  century  that  the  Italian  form  of 
this  word  came  into  general  use ;  previously  to 
that  period  the  French  name,  hautbois,  was 
universally  ciirrent. 

Obolus  (Or.  6fio\6s).  An  Athenian  sUver 
coin  of  very  small  dimensions;  being  only 
equal  in  value  to  about  l\d.  of  our  money,  or 
less  according  to  some  computations.  Seven 
of  them  were  equal  to  an  Attic  drachma. 

Obovata  (Lat  ob;  ovatus,  eggshapei). 
In  Botany,  inversely  ovate. 

Obowoid.  In  Botany,  a  term  applied  to 
bodies  which  approach  the  obovate  form. 

Obrlna.  The  name  of  a  military  order, 
instituted  in  the  thirteenth  century  by  Conrad, 
duke  of  Mazovia  in  Poland;  styled  also  the 
Order  of  Jesus  Christ.  It  was  instituted  to 
levy  war  against  the  Bussians. 

Obrok.  A  Bussian  word  signifying  tax.  It 
is  used  in  two  senses,  one  for  a  rent,  the  other 
for  the  poll  tax  paid  by  peasants,  who,  being 
dependants  onloids,  have  either  been  sent  from 
the  lords*  domains  to  learn  some  manufacture, 
or  have  volimtarily  quitted  the  locality  of  their 
birth  or  place  of  feudal  dependence.  This  tax 
on  the  town  peasants  varied,  according  to 
Baron  Haxthausen,  from  twenty  to  fourhun- 
dred  roubles  of  annual  payment,  Le.  from 
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S/.  2^.  6d.  to  771.  sterling.  It  is  possible  that 
part  of  this  payment  is  to  be  recuconed  as  an 
annnal  interest  on  the  money  expended  for  the 
education  of  the  artisan.  Of  course  the  high- 
est rates  represent  exactions  levied  on  snch 
of  the  peasantry  as  had  succeeded  in  raising 
themselves  into  a  position  of  afSuence  as  tra- 
den.  The  Russian  system  of  ^rsedial  servitude 
is  comparatively  modem,  datmg,  we  are  told, 
from  tne  seventeenth  century,  the  period  at 
which  feudal  institutions  had  become,  to  a  great 
extent,  extinct  in  the  rest  of  Europe.  Among 
the  customs  borrowed  bv  the  Russian  aris- 
tocracy from  those  of  feuaal  Europe,  was  that 
of  an  annual  fine  on  non-resident  serfs  or 
villeins.  But  the  Russian  system  was  far  more 
stringent  than  the  ancient  mode  of  assessing 
the  license  of  non-residence,  at  least  when 
compared  with  that  which,  under  the  name 
of  chivage,  prevailed  in  Western  Europe.  The 
chivage  was  fixed,  and  therefore  commutabie 
to  a  capitalised  payment,  the  villein  becoming 
firee  by  such  a  transaction.  But  the  obrok  was 
arbitrary  and  variable,  increasing  with  the 
value  of  the  peasant's  services,  and  therefore 
was  a  hindrance  to  emancipation.  Thus,  while 
the  feudal  condition  of  villeins  was  open  to  con- 
tinual improvement^  and  was  graduallv,  and  al- 
most insensibly,  commuted  for  that  of  absolute 
freedom,  the  Kussian  serf  residine  in  towns 
was  never  freed,  and  therefore  the  political 
counteipoise  of  the  boroughs  to  the  rural 
districts  was  unknown,  and  its  fiiture  exceed- 
ingly remote.  It  is  hardly  needful  to  say, 
that  the  existence  of  the  obrok  was  a  serious 
hindrance  to  manufacturing  and  commercial 
industry,  and  that  the  emancipation  of  the  body 
of  artisans  from  the  condition  in  which  they 
were  placed  by  the  feudal  institutions  of 
Russia  was  essential  to  the  growth  and  ma- 
terial progress  of  the  country.  This  indeed 
is  necessarily  a  work  of  time,  since  existing 
interests  have  to  be  regarded ;  but  the  long 
threatened  reform  was  at  last  commenced  in  the 
years  1 86 1  and  1868.  In  fine,  the  Ruaaian  system 
of  villenage  is  a  curious  and  instructive  eco- 
nomical stady,  not  only  because  it  reproduces 
with  great  fidelity,  tiiough  in  sharper  Imes  and 
with  harsher  features,  the  earliest  characteristics 
of  feudal  politv,  but  because  the  state  of  transi- 
tion on  which  it  has  now  entered  is  full  of  great 
consequences  in  the  future.  The  period  during 
which  the  gradual  emancipation  is  to  take 
effect  is  forty-nine  vears.  The  social  polity 
was  by  no  means  universal,  never  having  pre- 
vailed in  Siberia.  For  fyirther  information,  the 
reader  is  referred  to  Haxthausen's  Rusnan  Em- 
pfre,  its  Peopk,  IfutUuHonSt  and  ReBOureea^  and 
Tageborski's  Lu  Forces  Productives  de  la  Siusie. 

ObsommBts.  A  philosophical  nickname, 
applied,  in  Germany,  to  those  who  endea- 
voured in  their  writings  to  oppose  the  pro- 
gress of  modem  enlightenment  (Auf klarung), 
their  doctrines  being  stigmatised  under  the  term 
obscurantism. 

Obse^piies  (Lat.  obsequium,  comolaisaneeX 
SoUmnitiea  performed  at  the  burialB  of  emi- 
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nent  persons.    The  term  is  now  used  for  ihib 
funeral  itself. 

<llM«rTMits.  A  branch  of  the  Franciscan 
order.    [Rbcoixbts.] 

Obsermtory*  A  place  or  buildnig  destined 
for  the  purpose  of  making  astronomical  or 
physical  observations,  and  furnished  with  ap- 
propriate instruments. 

According  to  Weidler,  the  finrt  regular  ob- 
servatory in  Europe  was  erected  at  Qwsel,  in 
1561,  by  William,  landgrave  of  Hesse.  ^Hiat 
of  Tycho  Brahe,  in  the  island  of  Huen,  was 
founded  in  1676.  From  this  time  private 
observatories  began  to  be  multiplied;  and 
some  of  them,  as  that  of  Hevelius  at  Dantne^ 
produced  results  which  materially  contributed 
to  the  proffress  of  astronomy ;  but  it  was  only 
in  the  following  century  that  they  came  to  be 
regarded,  in  the  principal  countries  of  Europe, 
as  important  and  necessary  public  establish- 
ments. The  royal  observatory  of  Paris  was 
built  in  1667,  that  of  Greenwich  in  1676 ;  the 
latter  l>eing  professedly  for  the  benefit  of  navi- 
gation. This  original  intention  has  never  been 
lost  sight  of;  and  under  a  succession  of  emi- 
nent astronoimers  the  Greenwich  Observatory 
has  done  more  towards  determining  the  lunar 
motions,  and  the  positions  of  fixed  stars  with 
which  the  moon's  places  may  be  compared  by 
observations  made  at  sea,  than  all  tne  other 
observatories  of  Europe  taken  together.  The 
instruments  essentially  necessary  to  an  astro- 
nomical observatory  are  a  transit  instrument 
and  sidereal  dock,  for  the  purpose  of  observing 
right  ascensions ;  a  circle,  for  observing  polar  or 
zenith  distances ;  and  a  barometer  and  thermo- 
meter, for  the  purpose  of  ascertaining  the  state 
of  the  atmospnere,  in  order  to  det^mine  the 
corrections  to  be  applied  for  refraction.  For 
the  purpose,  however,  of  observing  the  moon 
still  nearer  to  her  coi\junctions  with  the  sun,  an 
altitude  and  azimuth  instrument  of  admirable 
solidity  and  firmness  was  erected  at  Greenwich 
in  1847,  and  an  excellent  series  of  observations 
has  already  been  made  with  it.  Furnished 
with  this  apparatus,  the  astronomer  is  in  a 
condition  to  obtain  all  the  data  requisite  for 
the  formation  of  catalogues  and  tables,  and 
for  establishing  or  perfecting  the  theories  of 
the  celestial  motions  and  physical  astronomy. 
Another  instrument,  though  of  seconduT-  ^™* 
portance  in  such  observatories  as  are  now  in 
question,  is  also  wanted  for  the  observation  of 
phenomena  out  of  the  meridian,  as  edipses, 
occultations,  comets,  fte.  The  most  convenient 
instrument  for  this  purpose  is  the  Equatobul 
[see  the  term] ;  and  if  the  astronomer  carries 
nis  views  to  the  exploring  of  the  sidereal  spaces, 
to  observe  the  forms  of  nebulse,  and  watch  the 
changes  and  motions  of  double  and  multiple 
stars,  the  equatorial  must  be  a  telesoc^  of 
the  largest  size  ;  or  a  powerful  refiecting  tele- 
scope, suspended  so  as  to  have  a  free  mo- 
tion in  azimuth,  may  be  employed  instead  of 
it  In  this  department  of  astronomy  all  de- 
pends on  the  goodness  of  the  telescope;  the 
objects  to  be  examined  being,  in  fact»  only 
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limited  by  the  power  of  seeing  them.  But  as 
these  researches  have  no  immediate  practical 
application,  they  are  not  considered  as  mcluded 
among  the  purposes  for  which  public  obser- 
vatories are  established,  and  are  therefore  left 
to  the  zeal  of  individuals.  A  fine  refractor 
eqvatorially  mounted  has,  however,  recently 
been  erected  in  the  Greenwich  observatory. 

Public  observatories  are  now  established  and 
maintained  by  the  governments  of  almost  every 
civilised  country,  and  means  are  provided  of 
publishing  the  observations,  and  rendering  their 
results  immediately  available  to  the  progress  of 
astronomical  science.  The  number  of  private 
observatories,  particularly  in  this  coxilitry,  is 
very  considerable;  and  several  of  them,  in 
the  sumptuousness  of  their  instruments,  vie 
with,  and  even  excel,  the  first  and  best  appointed 
public  institutions.  Amongst  these  may  be  men- 
tioned the  observatories  of  Lord  Ro&se,  Mr. 
Warren  de  la  Rue,  Mr.  Gumey  Barclay,  Mr. 
Bishop,  Rev.  W.  R.  Dawes,  Lord  Wrot-tesley, 
Dr.  Lee,  Mr.  Fletcher,  Mr.  Knott,  Mr.  Baxendell, 
Mr.  Nasmjth,  Mr.  Newall,  and  Mr.  Lockyer. 
From  Mr.  Warren  de  la  Rue's  observatory  a 
splendid  series  of  photographs  of  the  moon 
and  planets  has  recently  been  issued.  The 
labours  of  Mr.  de  la  Rue  in  celestial  photo- 
graphy form  a  new  and  important  era  in 
astronomical  science.  Nor  must  we  forget  to 
mention  that  Mr.  Lassell,  another  private  ob- 
server, has  for  several  years,  at  Malta,  made 
diligent  use  of  a  reflector,  with  a  speculum  of 
four  feet  in  diameter,  of  his  own  construction. 

The  following  is  a  list  of  the  principal  public 
observatories,  with  their  latitudes  and  longi- 
tudes (in  time)  from  that  of  Greenwich,  as 
given  in  the  Nautical  Almanac : — 


LaUtad* 

Loogltuda 

o       »      »* 

k.  m.    ttc. 

Abo  (Finland)    . 

60  26  67     N 

1  29     8-8  E 

Altona 

53  33  46    N 

0  39  46-6  B 

54  21  12-7  N 

0  26  85-5  W 

Berlin 

62  31  13-5  N 

0  53  35-5  E 

Bremen       .        . 

63    4  36     N 

0  85  16-9  E 

Cambridge 

62  12  51*8  N 

0    0  23-6  E 

Cape  of  Good  Hope    . 

83  56    8     8 

1  13  65     E 

Copenhagen 

66  40  63     K 

0  60  19-8  E 

Dorpat  (RoBsia) 

68  22  47     N 

1  46  55      E 

Dublin 

63  28  13     N 

0  26  22     W 

Edinburgh . 

66  67  23-2  N 

0  12  43-6  W 

Geneva 

46  11  69-4  N 

0  24  87-5  E 

Q15ttingen  . 

61  31  48     N 

0  39  46-5  E 

Oreenwioh . 

61  28  89    N 

0    0    0 

Kbnigsberg  (Pmasia) 

54  42  60    N 

1  22    0-6  E 

Madras 

13    4    9-2  N 

5  21    3-8  E 

MarseiUeB  . 

43  17  60-1  N 

0  21  29      E 

Honich 

48    8  45     N 

0  46  26-5  E 

Oxford       •       •       • 

61  45  40     N 

0    5    1-6  W 

Pfllenno     ... 

38    6  44     N 

0  53  25-6  E 

Paramatta  (New  Bontb 

Wales)    . 

38  48  49-8  S 

10    4    6-25E 

Paris  .... 

48  60  13    N 

0    9  21-6  E 

Petersburg. 

69  56  31     N 

2    1  15-8  B 

Borne. 

41  53  62    N 

0  49  64*7  £ 

at.   Fernando    (near 

Cadiz)     .       . 

86  27  46    N 

0  24  49*1  W 

Turin. 

46    4    6    N 

0  30  48-4  E 

Yiezma 

48  12  85    N 

1    6  81-9  B 

Obseflslon  (Lat.  obsessio,  from  obsideo,  / 
besiege).     The  state  of  a  person  who  is  said 
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to  be  Tezed  or  beneged  by  an  eril  roirit 
In  the  language  of  exorcists,  demoniacal 
obsession  differed  from  demoniacal  posses- 
sion: in  the  latter,  the  demon  had  posses- 
sion of  the  patient  internally ;  in  the  former, 
he  attacks  him  from  without.  Thus,  the  state 
of  Sara,  the  bride  of  Tobias,  whose  bride- 
grooms were  killed  by  an  evil  spirit  haunting 
her  (Tob.  iii.  8),  was  one  of  obsession.  The 
marks  of  obsession  were  said  to  be  :  the  being 
miraculously  hoisted  or  elevated  in  the  air, 
speaking  languages  of  which  the  patient  had 
no  knowledge,  aversion  to  the  offices  of  re- 
ligion, and  so  forth.    [Possession,  Demoniac  ; 

EXOBCISM.] 

Obsidian  (Chr.  h^iw6i).  A  volcanic  glass, 
produced  bv  the  fusion  of  felspathic  rocks,  or 
those  contaming  or  composed  of  alkaline  sili- 
cates. The  compositiou  is,  in  consequence, 
very  variable,  and  depends  upon  that  of  the 
rock  which  has  been  melted  down.  It  is  of 
various  colours,  but  generally  black  and  opaque 
in  mass,  but  ash-grey  and  translucent  on  thin 
edges.  It  is  remarkable  for  its  perfect  con- 
choidal  fracture  and  for  its  sharp  cutting  edges, 
advantage  of  which  is  occasionally  taken  in 
Mexico  and  Peru  to  fashion  it  into  cutting  in- 
struments, as  well  as  into  the  points  of  arrows 
and  lances.  Obsidian  is  chiefly  found  in  Ice- 
land, Ascension,  Teneriffe,  the  Lipari  Islands, 
Mexico,  Peru,  and  New  Zealand. 

Obsldlonal  Coin*.  In  Numismatics,  pieces 
struck  in  besieged  places  to  supply  the  want 
of  current  money.  They  are  of  various  base 
metals,  and  of  different  shapes.  Some  of  the 
oldest  known  are  those  which  were  struck  at 
the  siege  of  Pavia,  under  Francis  I. 

Obsidlonal  CronTii  (Lat.  corona  obsidion- 
alis).  In  Roman  Antiquities,  a  crown  granted 
by  the  state  to  the  general  who  raised  the  ai^ 
of  a  beleaguered  place.  It  was  formed  of  grass 
growing  on  the  rampart. 

Obsolete  (Lat.  obsoletus).  In  Zoology,  tbs 
term  implies  that  a  part,  or  a  spot,  or  other 
character,  is  scarcely  discoverable. 

Obstetrics  (Lat  obstetricium,  sc.  officium, 
from  obstare,  to  stand  so  as  to  ffive  assist' 
ance).  The  name  frequently  given  to  the 
science  of  midwifery. 

Obtemper  (Lat.  obtempero,  /  obei/).  In 
Scotch  Law,  to  obey  or  comply  with  a  ju(^gment 
of  a  court 

Obtundents  (Lat  obtundo,  blunt).  Mu- 
cilaginous, oily,  and  other  bland  medicines, 
supposed  to  sheathe  parts  from  acrimony,  and 
to  blunt  that  of  certain  morbid  secretions. 

Obturator  Muscles  (Lat  obturare,  to  doss 
up).  Certain  muscles  which  fill  up  openings  in 
bones. 

Obtuse  An^le  (Lat  obtusus,  blunted).  In 
Euclidian  Geometry,  an  angle  greater  than  a 
right  angle,  but  less  than  two  right  angles. 
Obtuse^  in  this  sense,  is  opposed  to  acute. 

Obverse  or  Vaoe.  In  Numismatics,  the 
side  of  the  coin  which  contains  the  principal 
symbol:  usually,  in  the  coins  of  monarchical 
states,  ancient  and  modem,  the  face  in  pioflls 
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of  the  sovereign :  in  some  instances,  the  fall  or 
half-length  figure.     [NmosifATics.] 

Ooa.  The  Peruvian  name  for  the  tuber- 
bearing  species  of  Oxalis,  yiz,  0,  cr&nata  and 
0,  tuberosa. 

Oooasionalism  or  Tlie  Bystam  of  Oo» 
oaslonal  Oauses.  In  Metaphysics,  a  name 
which  has  been  given  to  certain  theories  of  the 
Cartesian  school  of  philosophers  (especially 
Arnold  Geulinx,  of  Antwerp),  by  which  they 
accounted  for  the  apparent  action  of  the  soul 
on  the  body;  e.g.  m  the  phenomena  of  vo- 
luntary motion.  According  to  these  theories 
(which  were  more  or  less  clearly  developed  by 
different  writers),  the  will  was  not  the  cause  of 
the  action  of  the  body ;  but  whenever  the  will 
required  a  motion,  God  caused  the  body  to 
move  in  the  required  direction.  [ELibmont, 
Pbe-sstablishedJ 

Oooldental  (Lat.  occidentalis,  belonging  to 
the  setting  sun).  In  Gem  Sculpture,  a  term 
applied  to  those  precious  stones  which  possess 
an  inferior  degree  of  hardness  and  beauty. 

Occipital  Bone  (Lat.  occiput,  the  back 
part  of  the  head).  The  irregularlv  shaped 
bone  which  forms  tlie  posterior  and  inferior 
part  of  the  skull. 

Occult  Boioncos  (Lat.  occultus,  hid).  A 
term  applied  to  the  imaginary  sciences  of  the 
middle  ages — magic,  alchemy,  astrology,  espe- 
cially the  former. 

Ocoaltations  (Lat.  occultitio,  from  occult- 
are,  to  hide).  Those  phenomena  in  which  a 
star  or  planet  becomes  hidden  from  our  view 
by  the  intervening  passage  of  the  moon  or  a 
planet.  By  analogy,  a  total  eclipse  of  the  sun 
might  be  called  an  occultation  of  the  sun  by 
the  moon. 

Lunar  occultation,  or  occult ations  of  stars  by 
the  moon.  As  the  motion  of  the  moon  in  her 
orbit  is  from  west  to  east,  it  is  obvious  that, 
when  she  is  about  to  pass  over  a  star,  the  first 
contact,  or  the  immersion,  must  occur  on  her 
eastern  limb;  and  the  emersion,  or  reappearance 
of  the  star,  must  take  place  on  her  western  limb. 
It  should,  however,  be  observed,  that  some 
slight  exceptions  to  this  rule  may  be  found 
where  the  moon  has  considerable  motion  in 
declination,  and  where  the  star  is  only  grazed 
over  by  a  small  portion  of  the  northern  or 
southern  limb.  In  the-se  few  exceptional  cases, 
the  disappearance  and  reappearance  of  the  star 
may  both  occur  either  on  the  eastern  or  the 
western  side  of  the  limb. 

An  occultation,  like  a  solar  eclipse,  is  pre- 
sented only  to  a  portion  of  the  terrestrial  globe. 
For  suppose  an  observer  to  be  stationed  at  the 
star,  with  the  moon  between  him  and  the  earth, 
and  that  he  could  perceive  the  moon's  disc  pro- 
jected on  that  of  the  earth ;  then  he  would 
observe  that  the  moon,  in  her  passage  over  the 
earth,  onlv  covered  a  portion  of  the  terrestrial 
disc,  and  it  is  evident  that  the  phenomenon  of 
the  occultation  of  the  star  could  only  be  pre- 
sented to  that  portion  of  our  globe. 

The  principles  which  enter  into  the  calcula- 
tion of  occultations  are  just  the  same  as  for 
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eclipses  of  the  sun ;  the  only  difference  consists 
in  the  star  having  neither  motion,  parallax,  nor 
semidiameter,  so  that  the  moon's  motion  and 
parallax  are  to  be  employed  in  place  of  the 
relative  motion  and  the  relative  parallax.  For 
the  mode  of  conducting  the  calculation,  it  will 
therefore  be  sufficient  to  refer  to  the  article 
Ecupsss,  and  to  observe  that  the  consideration 
may  perhaps  be  simplified  by  giving  to  the  star 
a  motion  contrary  and  equal  to  that  of  the  moon, 
and  then  supposing  the  moon  herself  to  be 
stationary. 

In  the  case  of  a  planet,  it  may  be  necessary 
to  take  into  account  its  motion  and  parallax, 
and  perhaps  its  semidiameter,  if  great,  nicety 
is  required. 

For  minute  details,  in  reference  to  the  calcu- 
lation of  occultations  in  all  their  varieties,  the 
reader  may  consult  Jeans'  Navigation^  part  ii. 
The  Astronomer  Koyal  has  lately  inferred, 
from  the  occultations  at  the  dark  limb,  that  the 
moon's  apparent  telescopic  diameter  is  much 
increased  by  irradiation.     [Moox.] 

Oocnpanoy  (Lat.  occupo,  /  seize).  In 
Law,  the  taking  possession  by  any  one  of  a 
thing  of  whicli  there  is  no  owner,  and  the  right 
acquired  by  such  taking  possession.  AncienUy^ 
when  a  man  held  land  pur  auter  vie  (for  the 
life  of  another),  and  died  before  that  other,  as 
this  estate  could  not  descend  to  his  heir,  nor 
revert  to  the  donor  until  the  determination  of 
the  life  upon  it,  it  was  considered  to  belong  of 
right  to  the  first  who  took  possession  of  it  for 
the  remainder  of  the  life,  which  was  termed 
general  occupancy.  When  the  gift  was  to 
one  and  his  heirs  for  the  life  of  another,  the 
heir  was  said  to  take  as  special  occupant. 
The  Statute  of  Frauds  (29  Oh.  II.  c.  3  sec 
12)  extended  the  testamentary  power  to  lands 
held  pur  auter  vie ;  and  it  is  now  provided  by 
the  Wills  Act  (7  Wm.  IV.  &  1  Vict  c  26)  that 
a  testator  may  devise  lands  held  by  him  pur 
auter  vie ;  and  if  no  such  devise  be  made^,  and 
there  be  no  special  occupant,  the  estate  goes 
to  his  executors  or  administrators,  and  is  assets 
in  their  hands. 

Oocnpatlon  BrldfOt  A  bridge  erected 
for  the  convenience  of  access  of  the  landowners 
of  property  severed  by  a  canal,  a  railway,  or 
a  common  road.  Occupation  bridges  may  be 
either  foot,  or  bridle,  or  cart  bridges ;  and  the 
latter  are  usually  made  so  that  the  inclination 
of  the  line  of  their  axis  shall  not  exceed 
more  than  one  in  sixteen,  though  in  moun- 
tainous districts  the  inclination  given  to  occu- 
pation bridges  may  be  as  much  as  one  in 
eight 

Ocean  (Gr.  *CiMay6i).  The  name  ^ven  to 
the  great  body  of  water  covering  to  considerable 
but  variable  depth  a  large  proportion  of  the 
earth's  surface.  For  the  sake  of  convenience, 
various  names  are  given  to  certain  portions  of 
the  great  ocean,  and  also  to  the  smaller  tracts 
of  oceanic  water  penetrating  the  land  or  nearly 
enclosed  by  it. 

The  principal  divisions  or  oceans  are  ths 
Atlaktic,  the  PAomo,  the  Indian,  the  Abcixc^ 
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«iid  tbe  AMTABona  TIm  prindbal  smaller 
bodies  of  nit  wiAer  hsiiiig  spedAl  namM  aM 
either  Buk»t  aa  tli«  HiDtmBAifXAN ;  Guln,  aa 
the  MBXtOAH  GtTLF ;  or  Batb,  aa  HuDaow'a  Bat. 
All  these  will  be  found  referred  to  under  special 
headinga. 

The  total  area  of  ocean  ib  generally  estimated 
at  about  146  millions  of  square  miles,  being  two- 
thirds  of  the  whole  sorfiuM  of  the  g^obe.  The 
most  remarkable  physical  phenomena  are  the 
depth  of  water,  the  quantity  of  salt  and  other 
soud  matter  contained  in  the  sea,  the  colour, 
and  occasional  phosphorescence  of  the  sea,  the 
temperature,  the  various  Troas  and  Cusbsnts 
that  disturb  its  equilibrium,  and  the  nature 
of  the  CoAST-LiNV  enclosing  the  various  sub- 
divisions. The  former  of  uiese  will  be  briefly 
considered  in  the  present  article,  the  rest  beiuff 
noticed  under  distinct  headmgs.  The  general 
outlines  of  the  subject,  and  its  reference  to  Uie 
other  phenomena  of  water  on  the  earth,  are 
treated  under  the  title  Htdboloot. 

Depth  of  the  Ocean.— XJ^  to  a  very  recent 
period,  the  only  means  of  ascertaining  by  ex- 
periment the  depth  of  deep  or  '  blue '  water,  and 
the  nature  of  the  sea  bottom  at  great  depths, 
were  extremely  insufficient  and  unsatisfactory. 
The  apparatus  now  ^nerally  employed  consists 
of  a  very  heavy  weight  carrying  down  a  pair 
of  nippers  or  clamp,  serving  as  a  kind  of  dredge. 
When  the  weight  reaches  the  bottom,  it  detaches 
itself  and  is  left  behind,  the  line  bringing  up 
the  dredee  or  dip  with  considerable  quantities 
of  the  bottom  when  it  is  soft  or  movable. 
The  observations  made  with  these  modern 
contrivances  have  been  chiefly  in  the  North 
Atlantic  Ocean,  and  in  reference  to  the  deter- 
mination of  a  line  fit  for  the  reception  of  a 
telegraph  cable,  but  the  results  are  very  im- 
portant in  general  hydrology. 

The  bed  of  the  North  Atlantic  is  shallow  for 
some  distance  from  the  land  on  both  shores, 
and  as  far  as  230  miles  ftrom  the  Irish  coast 
is  only  1,320  feet  deep.  Within  twenty  miles 
there  is  then  a  fall  of  9,000  feet,  and  from  this 
to  the  corresponding  point  on  the  American  side, 
a  distance  of  1,200  miles,  the  depth  continues 
almost  the  same,  the  bottom  very  slightly 
undulating. 

From  various  observations  made  at  different 
times,  it  appears  that  the  bottom  of  the  North 
Atlantic  descends  in  a  series  of  step-like  de- 
pressions to  a  depth  of  about  30,000  feet  below 
the  mean  level  of  the  surface.  Between  the 
North  and  South  Atlantic  is  a  submarine 
mountain  chain  broken  by  deep  gorges,  and 
coming  to  the  surface  in  the  Azores  and  Cape 
de  Verd  islands.  The  South  Atlantic  is  deep, 
but  unknown.  The  Pacific  appears  to  be 
deeper  than  the  Atlantic  in  proportion  to  its 
greater  extent^  but  the  soundings  are  less 
complete. 

Mineral  Contents  of  Sea-water. — The  propor- 
tion of  common  salt  held  in  the  sea  vanes  con- 
siderably in  different  parts  of  the  ocean  and  at 
different  depths.  The  average  of  solid  matter 
tt  about  thirty-four  and  one-third  parts  in  a 

702 


thousand,  of  which  about  two-tlmds  is 
salt  Of  the  remainder,  the  principal  cooali^ 
tnents  are  diloride  of  magnesiiim  (abovt  five 
and  a  half  parts  in  a  thousand)  and  sulphate 
of  soda  (about  four  and  a  half  parts  in  a 
thousand),  the  rest  being  chiefly  carbonats  of 
lime  and  silica.  Traces  mere  or  less  abandant 
of  thirty-one  of  the  elementa  have  been  already 
found  in  sea-water,  and  probably  otheis  exist. 
The  list  includes  all  the  gases,  all  thenoo- 
metallio  solids  except  selenium ;  and  of  the 
metals,  gold,  silver,  copper,  lead,  sine,  cobalt, 
nickel,  arsenic,  iron,  manganesCf  aluminium, 
magnesium,  calcium,  stzontian,  barium,  sodium, 
potaasium,  lithium,  and  the  newly  determiDsd 
elements  csesium  and  rubidium. 

The  saltness  of  sea-water  at  paitieukr  {dacas 
is  influenced  by  temporary  causes— storms,  for 
example ;  as  well  as  by  the  neighbourhood  of 
large  rivers,  and  permanent  aceumulatioDs  of 
ice.  A  series  of  experiments  on  this  subject 
were  made  some  years  ago,  and  the  following 
are  the  general  conclusions  deduced :  1.  the  Sou- 
thern Ocean  contains  more  salt  than  the  Nor- 
thern Ocean,  in  the  ratio  of  1*02919  to  1*02767. 
2.  The  mean  specific  gravity  of  sea-water  near 
the  equator  is  1  '02777.  3.  There  is  no  evidenoB 
that  the  sea  at  great  depths  is  more  salt  than 
at  the  surface.  4.  The  sea  in  general  contains 
more  salt  where  it  is  deepest;  and  its  salt- 
ness is  always  diminished  in  the  vicinity  of 
large  masses  of  ice.  6.  Small  inland  seas, 
communicating  with  the  ocean,  are  generally 
less  salt  than  the  ocean.  6.  The  Mediterranean 
contains  a  rather  larger  proportion  of  salt  than 
tlie  ocean. 

Odour  and  Phosphorescence.  —  The  usual 
coluur  of  the  ocean  is  a  bluish-green,  of  a  darker 
tint  at  a  distance  from  land,  and  clearer  towards 
the  shores.  According  to  Mr.  Scoresby,  the 
hue  of  the  Greenland  sea  varies  from  ultrama- 
rine blue  to  olive  green,  and  from  the  purest 
transparency  to  great  opacity.  The  surface  of 
the  Mediterranean,  in  its  upper  part,  has  at 
times  a  purple  tint.  In  the  ^i  of  Guines 
the  sea  sometimes  appears  white ;  about  the 
Maldive  Islands  hinck. ;  and  near  California  it 
has  a  reddish  appearance.  Various  causes  co- 
operate to  produce  this  diversity  of  tint.  The 
prevailing  blue  colour  may  be  ascribed  to  the 
greater  refrangibility  of  the  blue  rays  of  light, 
which,  by  reason  of  that  property,  pass  in 
greatest  abundance  through  the  water.  The 
other  colours  are  ascribed  to  the  existence  of 
vust  numbers  of  minute  animalculse ;  to  marine 
v^etables  at  or  near  the  surface ;  to  the  colour  of 
the  soil,  and  the  infusion  of  earthy  substances ; 
and  very  frequently  the  tint  is  modified  by  the 
aspect  of  the  sky.  The  phosphorescent  or 
shining  appearance  of  the  ocean,  which  is  a 
common  pnenomenon,  is  ascribed  to  animal- 
cuke,  and  espedallv  to  the  NocHluea. 

Temperature  of  the  Ocean. — ^Water  being 
a  slow  conductor  of  heat,  the  temperature  (^ 
the  ocean  is  much  more  uniform  than  that  of 
the  atmosphere.  At  a  certain  distance  from 
the  equator,  it  follows,  though  not  very  doesly, 
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the  mean  tempezature  of  the  coriospondijig 
latitudes ;  the  solar  action  being  greatlj  modi- 
fied by  the  existence  of  currents  which  oonyey 
the  temperature  of  one  region  to  another;  so 
that  at  any  place  the  temperature  of  the  water 
depends  ia  some  measure  on  the  direction  <^  the 
currents.  Within  the  tropics  the  mean  tempe- 
rature at  the  surface  is  about  80°  Fahrenheit, 
And  generally  ranges  between  77°  and  84°.  At 
great  depths  the  temperature  is  nearly  the  same 
under  every  latitude.  In  the  torrid  zone  it  is 
found  to  diminish  with  the  depth ;  in  the  polar 
seas  it  has  been  supposed  to  increase  with  the 
depth,  but  recent  obseryations  seem  to  render 
this  doubtful  About  the  latitude  of  70°  it  is 
nearly  constant  at  all  depths. 

Ooeanus  (Gr.  *0«cc<»^s).  In  Mythology* 
according  to  the  Hesiodic  Theogony^  uie  son  of 
Ouranos  and  Gaia.  His  consort  was  Tethys, 
his  daughters  being  the  Oceanides.  In  Homer, 
the  word  ocean  denotes  the  river  or  stream  into 
which  the  sea — 9fi(Aa(r<ra— opened,  and  which 
was  supposed  to  encompass  ^e  earth. 

Oo«lot  (Mez.  oceloti).  Several  small  spe- 
cies of  FdiSt  found  in  South  America,  are  thus 
named.  They  are  distinguished  by  spots  of 
a  black  or  dark  colour  on  a  tawny  ground, 
disposed  in  an  irregular  striped  pattern,  par- 
allel with  the  central  line  of  the  back.  They 
are  found  in  Brazil,  where  they  are  often  con- 
founded with  the  larger  spotted  FcUda  termed 
jaguars. 

Ooblocraoy  (Gr.  6x><oKparla^  mob-rule).  A 
word  coined  to  express  the  condition  of  a  state 
in  which  the  populace  has  acquired  an  imme- 
diate illegal  control  over  the  government ;  and, 
by  a  figure  commonly  used  in  the  exaggeration 
of  political  speakers  and  writers,  a  government 
in  which  the  power  of  the  lower  classes  pre- 
dominates, either  for  a  time  or  permanently. 

Oolmaoeee  (Ochna,  one  of  the  genera).  A 
natural  order  of  hypogynous  Exogens  belonging 
to  the  Rutal  alliance.  Its  distingidshing  fea- 
tures in  that  group  are  its  succulent  conical 
torus,  and  its  one-seeded  apocarpous  fruit, 
whose  pericarp  does  not  lammate.  The  spe- 
cies, which  are  comparatively  few,  possess  some 
medicinal  properties,  the  prevailing  quality 
being  bitterness.  They  are  found  in  tropical 
India,  as  well  as  in  America  and  Africa. 

Ocbran.  A  yellow  variety  of  Bole,  from 
Orawitza,  in  the  Bannat. 

Ocbre  (Gr.  dxp^'i  pale).  A  name  applied 
to  certain  metallic  oxides  occurring  in  an 
earthy  or  pulverulent  form,  especially  to  such 
as  are  used  for  pigments,  as  red  ochre,  yellow 
ochre,  &c. 

Oolireoiis  Zron-ore.  A  name  given  to 
ochreous  and  pulverulent  forms  of  Hcematite 
and  Limonite. 

Ocbro  or  Oclmu  The  Abdmoschxu  escvr 
lentus ;  Musk  Ochro  is  A.  moechatus. 

Ckdiroltea  The  name  given  by  Hermann  to 
a  mineral  which  is,  probably,  a  variety  of  Gerite, 
rendered  impure  by  an  admixture  of  Quartz. 

Oobroma  (Gr.  <S»xp^s,  pale  yellow).  A  genus 
of  ScerctdiacuB  belonging  to  South  America, 
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the  most  remarkable  species  of  which  is  O. 
LoffoptiSi  s  tree  forty  feet  high,  oommon  in  the 
West  Indies  and  Central  .^erioa,  yielding  a 
soft  spongy  and  exceedingly  light  wood,  caUed 
corhoood,  commonly  employed  as  a  substitate 
for  cork,  both  for  stopping  bottles,  and  for  the 
floats  of  fishing  nets. 

Ooinnun  (Ghr.  &Kifioy).  The  genus  of  La- 
biota  to  which  belongs  the  Basil,  one  of  the 
most  fragrant  and  aromatic  of  kitchen  herbs. 
The  most  esteemed  kind  is  0.  Basilieum,  the 
flavour  of  which  somewhat  resembles  cloves,  and 
is  much  employed  in  cookery  as  a  seasoning. 

Oorea,  less  properly  Oolirea  (Lat^  a  boot). 
In  Botany,  a  name  applied  to  stipules  that  are 
membranous,  and  surround  the  stem  like  a 
sheath,  cohering  by  their  anterior  margins,  as 
in  Polygonum. 

Ooreae  (Lat.).  In  Roman  Antiquities,  a 
covering  for  the  legs,  made  of  bronze,  brass, 
tin,  and  sometimes  of  silver  and  gold,  and 
lined  probably  with  felt  or  leather.  They 
were  equivalent  to  the  icn}/ut3cf  of  the  Greeks, 
and  the  greaves  of  the  English.     [Gbeaves.] 

Oetaeteria  (Gr.  from  Iictc6,  eighty  and  tros, 
a  year).  A  cycle  or  period  of  eight  years,  aflep 
the  lapse  of  which  three  lunar  months  were 
added.  This  cycle  was  in  use  till  Meton's 
invention  of  the  golden  number,  or  cycle  of 
nineteen  years.  (Sir  G.  C.  Lewis,  Astronomy 
of  the  Ancients t  p.  38.) 

Ootafon  (Gr.  6itT<6,  and  yttpla,  angle).  In 
Geometry,  a  plane  rectilineal  figure,  having 
eight  angles.  A  regular  octagon  is  equiangular 
as  well  as  equilateral ;  its  area  is  4*8284271 
times  that  of  the  square  on  one  of  its  sides. 

Ootaliedrita.  A  name  for  Anatase  (oxide  of 
titanium),  from  its  occurrence  in  octahedrons. 

Octebedron  (Gr.  hKni^  and  cS^m,  side). 
In  Geometry,  a  solid  bounded  by  eight  planes 
or  faces.  The  regular  octahedron,  one  of  the 
five  Platonic  bodies,  is  boimded  by  eight  equal 
equilateral  triangles.  It  has  six  corners  or 
solid  angles,  each  of  which  is  formed  by  the 
meeting  of  four  equal  plane  angles,  and  twelve 
edges.  Its  volume  is  0*4714045  times  that  of 
the  cube  on  one  of  its  edges. 

Ootandria  (Gr.  ^«ctw,  and  &i^,  a  male)* 
In  Botany,  one  of  the  Linnsean  classes,  dit- 
tinguishea  by  having  eight  stamens. 

Ootana.  In  Astronomy,  Octane  Hadleianus 
(Hadley's  Octant),  one  of  the  constellations 
formed  by  Lacaille  in  the  southern  hemisphere. 
[Constellation.] 

Octant.  In  Astronomy,  octant  denotes  a 
position  or  aspect;  thus  the  moon  is  in  her 
octants  when  she  is  in  the  positions  interme- 
diate between  her  syzygies  and  quarters,  or  at 
45°  135°,  22f)°,and  315°  from  her  conjunction. 

Octant.  In  Geometry,  the  eighth  part  of 
a  circle. 

Ootaatjle  (Gr.  httritrrvXoi).  In  Architec- 
ture, a  temple  or  other  building  having  eight 
columns  in  front 

Octave  (Lat.  octavus).  In  Ecclesiastical 
usage,  the  eighth  day  after  a  feast,  the  feast 
day  itself  included.    Thus»  the  first  Sunday 
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after  Easter  is  the  octave  of  Eaater;  and 
the  Circumciaion  (Jan.  1)  is  the  octava  natalis 
Vominij  the  octave  of  Christinas. 

OcTAVB.  In  Music,  an  harmonical  interval, 
containing  five  tones  and  two  semitones,  called 
by  the  ancient  authors  diapason. 

Octavo.  Usually  contracted  8vo. ;  that 
which  by  a  peculiar  folding  has  eight  leaves 
to  a  sheet. 

OotinwaHant.    [Iitvabiant.] 

October  (Lat.).  The  eighth  month  of  the 
old  Roman  year,  which  besan  with  March.  It 
is  now  the  tenth  month.     [Calendab.] 

Ootopods  (6r.  6ier<&,  eight  ;  voDi,  afoot). 
The  name  of  a  tribe  of  dibranchiate  Cephalo- 
pods,  including  those  which  have  only  eight 
feet  or  cephabc  tentacular  appendages;  also 
of  a  sub-order  of  apterous  insects,  including 
those  which  have  eight  feet,  as  the  tracheary 
Arachnidans. 

Octroi  (Fr. ;  from  Lat.  auctoritas,  autho- 
riti/).  Privilege  or  prerogative.  This  word 
implied  originally  a  right,  such  as  a  franchise, 
a  charter,  or  a  monopoly,  granted  to  some  in- 
dividual by  the  monarch.  In  modem  times 
it  has  been  used  almost  exclusively  to  repre- 
sent the  taxes  levied  by  the  corporations  of 
towns  in  France,  on  all  articles  of  consump- 
tion introduced  within  the  barriers.  These 
taxes  form  great  part  of  the  revenue  of  the 
principal  towns,  and  are  faintly  represented 
among  ourselves  by  the  coal-tax  levied  for  the 
benefit  of  the  city  of  London. 

It  does  not  by  any  means  follow  that  an 
octroi  is  necessarily  a  mischievous  form  of 
taxation ;  though  it  may  not  be,  and  seldom  is, 
wholly  just  in  its  incidence.  It  does  not  appear 
to  be  wasteful ;  for,  being  levied  on  articles  of 
imme<liate  consumption,  it  cannot  increase  the 
price  of  the  commodity  taxed  by  much  more 
than  the  amount  of  the  impost,  and  in  so  far 
as  it  is  expended  on  police,  or  for  other  pur- 
poses immediately  beneficial  to  the  inhabit- 
ants, it  may  be  fairly  levied  on  all  alike. 
But  if,  as  is  commonly  the  case,  a  great 
part  of  the  proceeds  is  laid  out  in  the  per- 
manent improvement  of  the  city  or  town,  it 
is  a  tax  on  consumers  expended  for  the  benefit 
of  landlords,  and  its  incidence  is  unjust.  On  ! 
the  whole,  it  does  not  contrast  unfavourablv 
with  our  own  system  of  local  taxation,  which 
is  for  the  most  part  levied  on  the  occupier 
or  consumer,  and  seldom  upon  property,  even 
when  the  benefit  of  the  tax  is  almost  exclusively 
reaped  by  property  in  the  shape  of  permanent 
improvement.  Such  taxes  as  rates  for  making 
bridges,  roads,  drains,  workhouses,  in  so  far  as 
they  do  not  imply  repairs,  and  the  restoration 
of  a  portion  of  the  loss  caused  by  wear,  are 
entirely  for  the  benefit  of  property,  and  should 
be  paid  exclusively  by  lanoloras.    [Taxation.! 

OotyL  Capryt.  A  hydrocarbon  represented 
by  Cg  HxT. 

Octylene.  An  oily  body  represented  by 
CsHjg. 

Oejtlioe  (Gr.  i»iil$oos,  noift'Tunnina),  The 
came  applied  by  RaflnMqiie  to  a  naked  Cepha- 
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lopod,  supposed  to  be  that  which  inhabits  and 
constructs  the  argoiiaut  shell. 

OdAllsqnes,  prooerly  Odaliks  (Turk,  oda, 
a  chamber).  Female  slaves  employed  in  do- 
mestic service  about  the  persons  of  ^e  wives, 
female  relatives,  &c.  of  the  sultan. 

Odd  Vmnber.  In  Arithmetic,  any  number 
not  divisible  by  2  without  remainder;  the 
series  of  odd  numbers  is  1,  3, 6, 7, 9,  &c. ;  and 
the  algebraic  form  b^  which  they  are  expressed 
is  2n  -f  1.  Every  prime  number,  excepting  2, 
is  an  odd  number.  The  differences  of  the  suc- 
cessive terms  of  the  series  of  square  numbeis 
produce  the  odd  numbers. 

Ode  (Gr.  4Ht  a  song).    Among  the  Greeks 
and  Bomans,  a  short  lyric  composition,  usually 
intended  to  be  sung,  and  accompanied  by  some 
musical  instrument,  generally  the  lyre ;    henc« 
the    expression  lyric  verse.     In  the    modem 
sense  of  the  word,  the  ode  appears  to  be  dis- 
tinguished from  the  song  by  greater  length  and 
variety,  and  by  not  being  necessarily  adapted 
to  music.     It  is  distinguished  also  from  the 
ballad  and  other  species  of  lyric  poetry,  by  its 
being  confined  to  the  expression  of  sentiment, 
or  of  imaginative  thought,  on  subjects  not  ad- 
mitting of  narrative  except  incidentally.    The 
odes  of  Pindar,  Anacreon,  and  Horace,  are,  in 
fact,  the  models  on  which  the  modem  notion 
of  the  ode  is  formed.     Until  the  science  of 
Greek  metres  was   accurately  explored,   the 
Pindaric  ode  was  supposed  to  admit   of  an 
excessive  irregularity  in  the  length  and  mea- 
sure of  lines ;  and  hence  the  Pindaric  odes 
of  the   last  and  preceding  century  are   con- 
structed on  a  system  of  absolute  license  in  this 
respect.     In  point  of  fact,  however,  a  scheme 
of   perfect  metrical  regularity  pervaded  the 
Greek  ode  both  in  Pindar  and  in  the  dramatic 
choruses,  in  which  a  strophe,  or  succession  of 
lines  in  varied  metres,  is  exactly  answered  in 
the  antistrophe  or  corresponding  series.    On 
the  other  hand,  the  Anacreontic  ode  consists 
of  a  number  of  lines  of  the  same   metrical 
length  and  arrangement    The  Horatian  ode, 
again,  is  generally  constructed  on  a  different 
system,  of  which  we  have  only  a  few  instances 
in  Greek,  in  the  Fragtnents  of  Alcoeus  and 
Sappho:   it  consists  of  an  indefinite  number 
of  stanzas,  precisely  similar  to   each  other, 
each   forming  a    complete    metrical    whole. 

[DlTHTBAMBIC   OdB  ;   MeTRE.I 

Oderite.  A  variety  of  black  Mica  from 
Sweden. 

Odeum  (Gr.  qJ8«ioy).  In  Greek  Architec- 
ture, a  building  in  general  form  and  arrange- 
ment closely  resembling  the  theatre,  but  much 
smaller,  and  designed  for  musical  rehearsals 
in  preparation  for  the  celebration  of  the  great 
festivals.  The  first  building  of  this  kind  at 
Athens  was  raisetl  by  Pericles,  the  roof  being 
constructed,  it  is  said,  of  masts  and  yards 
taken  from  Persian  ships  at  the  time  of  the 
invasion  of  Xerxes.  Others  were  erected  in 
later  times,  the  most  magnificent  being  ^at  of 
Herodes  Atticus.  But  no  detailed  deiMsription 
of  this  class  of  buildings  is  extant. 
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OdlAls*  The  yonng  roots  of  the  Pdmyn 
Pabn,  Bortuius  JIabeUi/ormis,  which  are  eaten 
in  Cejlon. 

Odin.  A  Scandinavian  deity,  who  eeema, 
like  the  Zens  of  the  Oreeka,  to  have  formed 
the  connecting  link  between  the  ancient  and 
more  recent  systems  of  their  mjtholo^.  Odin 
is  the  chief  of  the  gods ;  by  his  wife  Freya  or 
Friga,  he  has  two  diief  sons,  Thor  and  Baldr ; 
Che  death  of  the  latter  (for  the  Scandinavian 
sods  are  not  all  immortal)  furnishes  many 
legends  to  the  northern  mythology,  parallel  to 
those  of  Achilles,  Bnstem,  Meleager,  and  other 
heroes. 

According  to  the  Norse  mythology,  Odin  and 
the  iEsir  were  to  reign  until  the  timiffht  of  the 
gods  had  come,  a  notion  embodied  also  in  the 
iBschylean  legend  of  Prometheus.    [Wodbx. j 

Odmarla  A  product  resulting  firom  the 
distillation  of  oleic  acid  with  sulphur. 

Odometert  more  properly  Bodometer 
(Gr.  Miirrpovy  from  Ms^  a  way^  and  /Urpoi^t  a 
measure).  An  instrument  by  which  the  dirtanoe 
traversed  by  a  man  or  a  machine  is  ascertained, 
and  in  which  a  wheel  registers  the  number 
of  times  that  a  movement  of  oscillation  is  im- 
pressed upon  it.  Evidently  the  correctness  of 
the  distance  ascertained  in  this  manner,  must 
depend  upon  the  correctness  with  which  the 
unity  of  uie  motion  is  ascertained  in  the  first 
instance,  and  the  correctness  with  which  the 
divisions  are  maintained  and  registered. 

Odontalgia  (Or.  i9opra\y(a).  The  tooth- 
ache. 

Odontocrapli*  In  Mechanics,  an  instrument 
invented  by  Professor  Willis  for  finding  the  arcs 
of  circles,  which,  used  in  the  construction  of  the 
teeth  of  wheels,  will  work  truly  on  each  other. 
It  consist*  of  a  graduated  card  or  piece  of  wood, 
by  which  the  position  of  the  centres  and  radii 
of  the  arcs  of  the  teeth  can  easily  be  found. 
This  instrument  is  of  the  form  shown  in  the 
^cut  a,  but  of  course  on  a  small  scale.  It  has 
'the  bottom  edge  bevelled  off  at  an  angle  of  75^. 
The  point  where  this  would  cut  the  right-hand 
edge  is  the  zero  of  the  scales.  These  scales  are 
graduated  to  twentieths  of  an  inch,  to  avoid 
fractional  parts  in  the  tables,  and  depart  in 
traich  direction  from  the  zero,  the  upper  being 
that  employed  in  finding  the  centres  of  the 
flanks  of  the  teeth  or  parts  within  the  pitch 
circle,  and  the  lower  for  finding  the  centres  of 
the  ikces  of  the  teeth  or  parts  without  the  pitch 
drde.  Tables  are  given  on  the  odontograph 
for  finding  the  graduation  on  the  scale  corre- 
sponding to  any  given  pitch  and  number  of 
teeth.  For  intermediate  pitches,  not  given  in 
the  table,  or  for  wheels  of  greater  size,  the 
corresponding  numbers  can  be  found  by  simple 
proportion.  For  wheels  of  only  twelve  teeth 
the  flanks  are  straight,  and  form  parts  of  radii 
of  the  pitch  circle. 

Let  A  be  the  centre  of  a  wheel,  Kdh  the 
pitch  line.  Set  off  K  L  eqxuA  to  the  pitch,  and 
oisect  it  in  d.  Draw  radii  A  K,  A  L.  Place  the 
odontograph  with  its  bevelled  edge  on  the 
ndins  A  K,  and  zero  of  the  scale  on  the  pitdi 
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line.  Then  look  out^  in  the  table  of  oentrst 
for  the  flanks  of  teeth,  the  number  eorrespond* 
ing  to  the  pitch,  and  required  number  of  teeth, 
and  mark  off  this  point  A  from  the  scale  of 
centres  for  the  flanks  of  teeth.  Then  remove 
j  the  odontograph,  and  similarly  place  it  on  the 
I  radius  A  L,  Find  in  the  table  of  centres  for 
the  faces  of  the  teeth  the  number  corresponding 
to  the  pitch  and  number  of  teeth  in  the  whee^ 
and  mark  it  off  at/,  on  the  scale  for  centres  of 
the  faces  of  teeth.  Then  describe  two  arcs 
from  k  and/,  with  h  d  taxd/d  as  radii ;  thet» 


A    " 


will  form  the  side  of  a  tooth.  Then,  from  d 
let  the  pitch  line  be  marked  off  into  as  many 
equHl  spaces  as  there  are  teeth  in  the  wheel, 
and  let  these  be  divided  proportion^y  to  the 
widths  of  the  teeth  and  spaces.  Through  h 
and  /,  with  radii  A  h  and  A/,  draw  circles. 
Take  A  (2  as  a  radius,  and,  placing  one  foot  of 
the  compass  on  the  divisions  of  Uie  pitch  Une, 
and  the  other  in  the  circle  drawn  through  A, 
describe  a  series  of  arcs  forming  the  flanks  of 
the  teeth.  Similarly  with  radius /<2,  and  one 
leg  of  the  compass  on  the  circle  drawn  through 
/,  describe  the  iacea  of  the  teeth. 

For  an  annular  wheel  the  same  rules  applv, 
only  that  the  part  of  the  curve  which  is  f&ce  in 
a  spur  wheel  oeeomes  the  fiank  in  an  annular 
wheel,  and  vice  versA.  For  a  rack,  the  pitch  line 
is  straight^  and  A  E,  A  L  are  parallel  and  per- 
pendicular to  it,  at  a  distance  equal  to  the  pitch. 

As  these  odontographs  may  be  purchaMd  in 
a  very  convenient  form,  with  tables  for  their 
use,  and  also  with  tables  of  the  widths  of  teeth, 
and  spaces  and  length  of  teeth  within  and 
without  the  pitch  circle,  it  is  not  necessanr  to 
describe  them  in  further  detail  here,  (^air- 
bairn's  Mills  and  MUlwork.) 

OdontoUte  (Or.  3^«9,  a  tooth,  and  Attlot, 
stone)  or  BoB«  Tarfvolfl«.  The  name  given 
to  fossil  bones  or  teeth,  coloured  by  oxide  of 
copper,  which  are  found  in  certain  tertiaij  de« 
posits,  as  in  Bas  Langnedoc 

Odontolocy  (Gr.  Me^,  and  Xiyosy    The- 
branch  of  anatomical  science  which  treats  of.! 
tha  teeth.    [DnirTBS.1 

Odoiin*  One  of  the  products  of  the  re-  - 
distillation  of  the  volatile  oil  obtained  by  dis-< 
tilling  bone;  it  has  a  very  strong  and  difiVisible- 
empyreumatic  odour,  and  is  regarded  by  Un-- 
vexdorben  as  a  pecuUar  saKflable  base. 

Od«vs«  •€  Vtowvrs.  The  odonii  of* 
flowers  are  turned  to  good  account  hj  th% 
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perfumer,  whose  choicest  scents  are  in  great 
measure  derived  from  this  source.  Mr.  Rimmel 
giTSS  the  following  classification  of  them : — 


C'1m>o« 


ttCwwii       •      •      • 

JaBmine  .  . 
Orange-flower 

Toberose  .    . 

Yiolet  .    .    . 

Balnmic  .    . 

fi^oe    .    .    . 

Clove  .  .  . 
OampbcHr  .  . 
Saadal .    .    . 

Oltrine    .    . 
Layender  «    • 
Mint.    .    . 

Aniseed     .    . 

Almond    .     | 

Muflk  .  .  . 
Amber ... 

ftuit    ... 


TypM 


Bose .    .    . 


Jasmine     .    . 
Orange-flower  ■) 


Taberofle    . 


Violet    . 


■I 


Vanilla  .    .    . 

Cinnamon  . 

Clove  .  . 
Camphor  . 
Sandalwood 

Lemon   •    • 
Lavender    .    ■ 
Peppermint 

Anineed  .    . 


Bitter    Al 
monds 

Mnsk     . 

Ambergris 

Pear  .    . 


I 


Odimn 
thtnunt 


ImIoiu|1ii| 
mtClaM 


Off  to 


Oeraninm. 
Sweetbriar. 
Bhodium  or  Boee- 

wood. 
Lily  of  the  Valley. 
Acada. 
Syringa. 
Orange  leaves. 
LUy. 
Jonqnil. 
Narcifwus. 
Hyacinth. 
Cassia. 
Orrisroot. 
Mignonette. 
Balsam  of  Peru. 
Balsam  of  Tola. 
Benzoin. 
Tonqnin  bean. 
Heliotrope. 
Cassia. 
Nntmcg. 
Maoe. 
Pimenta. 
Carnation. 
Clove  Pink. 
Bosemary. 
Patchouly. 
Vetivert. 
Cedar  Wood. 
Bergamot. 
Orange. 
Cedral. 
Limetta. 
Spike  Lavender. 
Thyme. 
Serpolet. 
Marjorum. 
Spearmint. 
Balm. 
Bue. 
Sage. 
Badiane. 
Caraway. 
Dill. 

Coriander. 
Fennel. 
Laurel. 
Peach  kernels. 
Musk-seed. 
Musk-plant. 
Oak-moss. 
Apple. 
Pine  apple. 
Quince. 


OdyMeus  (Gr.  'Oiv^trt^s),  The  mythical 
.chieftain  of  Ithaca,  whose  exploits  in  the  war 
ASainst  Ilion  are  recounted  in  the  Hiadf  and 
iniose  return  from  Troj  is  related  in  the 
Odytsev,  In  the  former,  the  interest  attaching 
to  this  hero  is  subordinated  to  that  of  AchiUeus 
(Achilles) ;  but  from  the  moment  of  leaving  the 
Trojan  shore,  he  comes  before  us  as  a  being 
possessed  by  one  absorbing  desire — ^the  longing 
to  see  his  home  and  his  wife  once  more.  This 
groundwork  of  the  poem  at  once  suggests  a 
comparison  with  the  leading  ideas  in  sudi 
mytns  as  those  of  Heracles  and  I0I6,  Perseus 
and  Dana6,  Paris  and  (En6n6,  Sigurdr  and 
Brenhjldr ;  and  liie  solar  character  thus  sug- 
gested is  supported  by  the  general  current  of 
the  narrataye  as  well  as  by  minor  details  of 
incidents  and  peculiarities  of  expression.    Like 
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AchiUeus,  Odysseus  is  attended  by  Ath6n6,  the 
dawn-goddess  [MiirxsvA],  and  like  him  he  has 
a  weapon  which  none  but  himself  can  wield. 
His  journey  from  Troy  to  Ithaca  exhibits  al- 
ternations of  gloom  and  sunshine,  but  the 
gloom  is  greatest  as  he  approaches  his  own 
shores.  Athftnd  here,  it  is  said,  destroys  his 
golden  locks,  and  takes  away  all  beauty  from 
his  countenance.  He  enters  his  house  in  tha 
tattered  garments  of  a  beggar ;  but  when  sur- 
rounded by  the  suitors  whom  he  is  about  to 
slay  [PsKELOPfi],  the  ancient  splendour  re- 
turns, as  his  arrows,  which,  like  those  of 
Phoebus  and  Artemis,  never  miss  their  mark, 
bathe  the  hall  in  blood.  Like  Achilleus  in  his 
vengeance,  Odysseus  is  not  satisfied  until  all  his 
foes  are  slain,  and  until  he  has  wreaked  his 
fury  on  the  body  of  Melanthius,  as  Achilleus 
insulted  that  of  Hector.  The  incidents  in  the 
closing  scenes  are  in  close  parallel  with  those 
of  the  final  conflict  in  the  Iliad ;  and  even  the 
temporary  dismay  of  Achilleus  when  struggling 
with  the  streams  of  Scamander  and  Simoeis, 
reappears  in  the  fear  of  Odysseus  when  for  a 
brief  moment  the  suitors  seem  likely  to  get  the 
upper  hand.  The  poem  closes  with  a  splendid 
picture  of  repose,  and  Odysseus  finds  PenelopS 
in  her  bridal  chamber  not  less  fair  than  when  he 
had  left  her  to  go  to  Troy,  as  loU  and  GSnond 
appear  in  all  their  radiant  beauty  in  the  last 
hours  of  Heracles  and  Paris. 

The  character  of  Odysseus  is,  in  short,  pre- 
cisely the  same  ethically  as  that  of  Aoul- 
leus,  Meleagros,  Paris,  Bellerophon,  and  other 
heroes,  and  regarded  in  its  groundwork,  £ir 
from  being  taken  as  the  true  portrait  of  an 
Achaian  chieftain,  it  is  in  strictness  of  speech 
scarcely  human.  The  attempt  to  treat  these 
portraits  as  genuine  pictures  of  national  cha- 
racter may  go  far  to  justify  the  repulnon 
which  Mr.  Dasent  and  other  recent  writers 
openly  avow  for  all  Greek  mythology.  This 
view  of  the  character  of  Odysseus  may  be 
found  in  Colonel  Mure's  History  of  Greek 
Literature :  for  the  degree  in  which  it  fails  to 
explain  the  incidents  and  the  language  of  the 
Oaysseyt  see  Cox,  Thebes  and  Argos,  p.  93  &c. 

The  name  Odysseus  may  be  traced  to  the 
same  root  with  i96atro/uUy  to  be  angry ;  but  the 
tale  by  which  his  nurse  Eurvcleia  is  made  to 
account  for  it  throws  a  curious  light  on  the 
process  by  which  these  stories  grew  up. 
According  to  this  version,  he  was  so  named 
by  his  grandfather  Autolycus,  to  express  the 
hatred  generaUv  felt  by  men  and  women  for 
the  crimes  and  robberies  of  that  chieftain. 
But  the  name,  like  that  of  Ltcaon,  and  Lykios 
(Lycius),  Lykegenes,  as  epithets  of  Phoebus, 
interprets  itself  as  a  mere  name  of  the  sun ; 
and  the  wrath  of  Odvsseus,  like  that  of 
Achilles,  is  the  gloomy  time  during  which  the 
sun  is  veiled  by  storm-clouds,  as  the  glory  of 
Odysseus  was  dimmed  when  he  first  entered 
his  own  hall. 

Odyssey-.  The  Homeric  poem  which  re- 
lates the  adventures  of  Odysseus  on  his  re- 
turn from  Troy.    This  poem  exhibits  a  mudi 


(ECUMENICAL 

greater  unity  of  composition  than  the  Iuad, 
while  it  seems  on  the  whole  to  be  the  work  of 
a  somewhat  later  age.  But  although  there  is 
throughout  a  unity  of  plan,  the  tale  of  the 
death  of  Aehilleus,  the  longer  lay  of  Demo- 
docus,  the  episode  of  the  solar  herds  in  Thri- 
nakia,  with  other  passages,  point  apparently 
to  a  time  when  these,  and  perhaps  other 
portions  of  the  poem,  existed  m  the  form  of 
separate  lays.  (Grote,  Hist,  of  Greece,  part  i. ; 
Mure,  Critical  History  of  Greek  Literature; 
Gladstone,  Homer  and  the  Homeric  Age ;  Cox, 
Tales  of  Thebes  and  Argos.)    [Iliad  ;  Epic] 

(Boninenloal  (Gr.  oUovfAtyuc6s,  qf  the  whole 
world).  In  the  Greek  language,  a  term  applied  to 
ecclesiastical  matters  in  the  sense  of  universal. 
Several  patriarchs  of  Constantinople  assumed 
the  title  of  oecumenical,  apparently  in  opposi- 
tion to  the  pretensions  of  the  bishop  of  Biome. 
CBcumenical  councils  are  those  to  which  pre- 
lates resorted  from  every  part  of  Christendom 
under  the  jurisdiction  of  the  Homan  empire. 
[Council.] 

CBdema  (Gr.  othiiia),  A  puffiness  or  swell- 
ing of  parts  arising  from  water  collecting  in 
the  cellular  membranes. 

CIdlpiui  (Gr.  Qihhtovs).  In  the  Mythology 
of  Thebes,  a  son  of  Laios,  who  slays  his  father, 
destroys  the  Sphinx,  and  marries  his  mother 
locast]^  ( Jocasta).  The  solar  character  of  this 
legend  is  renderod  evident  on  an  examination  of 
its  details.  The  name  of  locast^  belongs  to  the 
same  family  with  those  of  loU,  lolaos,  lamos, 
lobates,  all  expressing  the  violet  colour.  His 
father  Laios,  like  Acrisios,  Priam,  and  Aleos, 
dreads  his  pwn  child,  and  exposes  him  on  a 
mountain  side.  But,  as  Indra  slays  Dahan4  and 
the  Night  who  bare  him,  so  (Edipus  must  slay 
Laios  at  the  bt^nning  of  his  career,  in  which, 
like  Heracles,  Theseus,  Perseus,  and  all  other 
kindred  heroes,  he  must  slay  a  monster  which 
oppresses  the  people  of  his  land.  This  monster, 
the  Sphinx,  belongs  to  the  same  class  with 
Python,  Typhon,  Fafnir,  and  Polyphemus.  As 
in  the  mythology  of  the  north  Fafnir  is  the 
dragon  of  winter  who  encircles  the  treasures  of 
the  earth  within  his  pitiless  folds,  so  is  the 
Sphinx  the  dark  and  lowering  cloud,  hanging 
over  the  earth  during  a  time  of  drought,  and 
heightening  its  agonies,  until  (Edipus,  who 
alone  knows  her  mysterious  speech  (as  the  sun 
was  said  to  understand  the  muttermgs  of  the 
thunder),  hurls  her  from  the  hill  on  which  she 
is  seated,  as  the  cloud,  in  Vedic  language, 
smitten  by  India  breaks  into  rain,  and  then 
vanishes  away.  As  his  nward,  (Edipus  is 
married  to  locast^;  but  locastA,  instead  of 
being  the  bride  from  whom  he  had  been  early 
parted,  as  Heracles  was  from  I0I6,  and  Odysseus 
from  Penelope,  is  in  the  Theban  myth  his 
mother:  and  thus  a  vein  of  more  modem 
ethical  belief  was  introduced  into  the  legend. 
The  morality  of  men  coxdd  not  recogmse  a 
form  of  speech  in  which  the  same  person 
night,  witn  the  interchangeable  chaiactcss  of 
ths  Vedic  gods,  be  represented  as  at  once  the 
•on  and  the  husband  of  another.    Henea  ths 
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'EBnnrs  of  Laios  is  made  to  work  an  awfbl 
i  vengeance.    locastd  slays  herself  in  her  mar- 
'  riage  chamber,  and  (Edipus  tears  out  his  eyes. 
The  remainder  of  the  tale  is  one  of  gloom  and 
darkness,  until  in  the  last  scene  (in  the  compai^ 
of  Theseus,  the  solar  hero  of  Attioa),  CEaipns 
'  goes  forth  to  die  amid  the  blaze  of  lightning  in 
the  sacred  grove  of  the  Eumenides.    In  his 
j  last  hours,  his  eyes  had  rested  on  Antigone,  the 
;  fair  and  tender  light  which  comes  across  the 
eastern  heaven  as  the  sun  sinks  in  the  west. 
(Max  Miiller,  Comparative  Mythology.)    But 
throughout  the  several  incidents  of  his  career, 
he  was  only  fulfilling  his  doom.    Heracles  and 
I0I6  must  meet  when  the  day  is  done;  and 
hence  arose  the  idea  of  that  *A»^in},  or  invin- 
cible necessity  [MoDu],  which  in  post-Homerio 
times  came  to  be  regarded  as  more  poweifiil 
than  Zeus  himself. 

The  myth  refers  the  name  (Edipus  to  the 
swelling  (olScv,  to  smell)  of  the  feet  caused 
by  the  tight  bandaging  of  his  ankles  when  hs 
was  exposed  on  Citheeron.  The  story  has  much 
the  same  value  with  that  in  which  Euiydeia 
accounts  for  the  name  Gdtssbus.  If  the  Ictgend 
be  right  in  referring  it  to  elS^  at  all,  the  idea 
conveyed  is  that  of  the  swelling  of  the  sun  as 
it  rises  &om  a  point  of  light  to  its  full  diameter 
above  the  horizon.  For  a  more  complete  analy- 
sis of  the  story,  see  Br^  Le  Myths  d^CEdipe. 

<BU  d«  Bcnif  (Fr.  buffs  eye),  A  small 
light  formed  in  a  roof  for  the  purpose  of 
lighting  an  attic,  or  a  story  in  it  The  small 
openings  in  a  dome  are  also  called  by  this 
name,  as  the  yeux  de  boeuf  of  the  dome  of 
St.  Peter^s  at  Bome. 

flBnaiitlie  (Gr.  olytfWhi).  In  Botany,  a 
genus  of  Umbdliferm,  some  species  of  which 
are  poisonous.  (E.erocata,  the  Water  Hem- 
lock, found  in  wet  ditches  in  this  country, 
is  one  of  the  most  virulent.  Its  roots  consist 
of  a  number  of  thick,  whitish,  parsnip-like 
tubers,  a  resemblance  which  has  been  the 
cause  of  fatal  accidents,  since  they  act  as 
an  acrid  narcotic  poison.  The  plant  is  some- 
times called  by  country  people  five-fingered 
root,  and  has  some  reputation  as  a  remedy  ia 
diseases  of  the  skin.  (E.  PheUandria^  CB. 
fistulosa,  and  (E,  pimpinsttoides  are  other 
common  British  plants.  Some  of  the  speeies 
produce  innocuous  tubers,  which  are  eaten  as 
food. 

Obuiiitliio  Bttier*  A  peculiar  compoond, 
upon  which  the  inmjxer  and  persistent  odour 
of  certain  wines  depend.  It  remains  in  the 
form  of  an  oily  liquid  when  large  quantities 
of  wine  are  distilled.  By  mixing  it  with  an 
alkali  and  decomposing  Uie  mixture  by  sul- 
]^uric  add,  a  product  is  obtained  which  has 
been  termed  anantUc  add.  A  solid  substance 
eaUed  atneaUkie  ethsr,  and  used  in  Bavaria  for 
flavouring  inferior  wines,  was  exhibited  in  the 
International  Exhibition  of  1862. 

IBiuuitliol.  The  aldehyde  of  osnanthylie 
add.  A  product  of  the  destructive  distillation 
of  castor  oiL  When  purified,  it  is  a  clear  li- 
quid of  a  peculiar  pungent  smell  and  taste. 
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dtauuitlijlle  AeUL  An  add  of  a  pecoliar 
aromatie  odour,  obtained  by  the  action  of  nitric 
add  on  castor  oil  or  cenanthol ;  it  also  occurs 
in  the  fnsel  oil  of  maixe  spirit. 

CBaometer  (Gr.  ohos,  and  fijrpow),  A 
hydrometer  adapted  to  the  determination  of 
the  strength  of  wines. 

tBnhiAm    [Pabis.] 

CBaoUiera  (Gr.   ot^SOripasY     A  genus  ofj 
OnaaracetBy  some  showy  species  of  which  are  i 
cultivated  ingardens  under  the  name  of  Evening 
Primrose.   l£e  roots  of  0.  biennis^  the  common 
evening  primrose,  eaten  after  meals,  are  said 
to  be,  like  olives,  incentives  to  wine-drinking. 

CBaotliloiiio  A«ld  (Gr.  otvos^  and  Buov, 
sulphury  An  add  formed  during  the  action 
of  sulphuric  acid  upon  alcohoL  Sertuemer 
gave  it  the  above  name :  it  is  the  sulphovinic 
add  of  other  chemists. 

Oeratadlte.  A  silico-titanite  of  Zirconia, 
found  at  Arendal  in  Norway,  in  brilliant 
reddish-brown  opaque  or  slightly  translucent 
crystals,  generally  on  crystids  of  Pyroxene. 
It  is  probably  an  altered  Zircon.  Named  after 
the  Danish  chemist  Oersted. 

OBaophacttls  (Or.).  Inflammation  of  the 
cBSophagus. 

IBsopliasotoiny  (Gr.  otao^^os;  rd/juw^ 
1  cut).  The  operation  of  cutting  into  the 
(esophagus,  or  gullet,  for  the  purpose  of 
removing  some  foreign  substance. 

IBsopliftgvs  iS^T^'  oUro^yoSf  the  gullet). 
The  tube  by  which  food  is  conveyed  from  the 
posterior  part  of  the  mouth,  or  pharynx^  to  the 
stomach.    The  gullet 

IBstras  (Gr.  oltrrpos^  a  gad-fiy).  The  name 
of  a  genus  of  Dipterous  insects,  some  of  which 
lay  their  eggs  in  the  skin  of  quadrupeds,  which 
they  pierce  for  that  purpose ;  others  near  the 
nose,  up  which  the  larvae  creep  to  the  frontal 
sinuses.  The  flies  of  an  allied  genus  (6^a«^«ro- 
philus)  attach  thdr  eggs  to  the  hairs  in  situa- 
tions where  they  can  be  licked  off  and 
swallowed.  As  their  vitality  protects  them 
from  the  action  of  the  gastnc  juice,  they  are 
hatched  in  the  stomach,  and  the  larvae  attach 
themselves  to  the  inner  membrane,  forming 
what  are  called  bots  in  the  horse. 

Olte  B«linoiitiL  A  term  applied  by  some 
of  the  old  chemists  to  carbonate  of  ammonia 
thrown  down  from  its  aqueous  solution  by  the 
addition  of  alcohoL 

Offont.  In  Printing,  that  part  of  a  printed 
sheet  which  cuts  off,  and  which  when  folded  is 
inserted  in  the  middle  of  the  other  part,  forming 
together  a  regular  and  orderly  succession  of  afl 
the  pages  in  the  signature. 

OfferinffS  (Lat.  obfero,  /  bring).  Literally, 
gifts  presented  at  the  altar  in  token  of  acknow- 
Mgement  of  the  divine  goodness.  Offerings 
constituted  a  large  portion  of  the  Jewish 
worship.  They  consisted  chiefly  of  bread, 
salt,  fraits,  wine,  and  oil,  and  had  different 
names  according  to  the  purposes  for  which  they 
were  employed.  A  distmction  has  often  been 
made  between  offering  and  sacrifioes  [Saori- 
vicb]  ;  tlie  former  being  said  to  refer  only  to 
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the  frnita  of  the  earth,  the  latter  to  animals; 
but  this  can  scarcely  have  been  the  case,  for 
both  the  burnt  offering  and  the  sin  offering 
required  animals  to  be  sacrificed.  Among  the 
Greeks,  Romans,  and  other  nations,  the  same 
practice  prevailed  of  offering  at  thdr  altars 
wheat,  flour,  and  bread.  In  a  modem  sense,  the 
term  offering  is  applied  to  certain  ecclesiastical 
dues  payable  by  custom,  as  the  Easter  offerings, 
SiC  This  latter  custom  has  obtained  from 
the  first  period  of  Christianity,  when  those  who 
offidated  at  the  altar  had  no  other  maintenance 
or  allowance  than  the  free  gifts  or  offerings 
(oblationes)  of  the  people. 

Offertory.  The  first  part  of  the  Mass,  in 
which  the  priest  prepares  the  elements  for 
consecration.  In  the  ofllce  of  the  church  of 
England  communion,  it  denotes  the  sentences 
which  are  redted  by  the  officiating  priest  while 
the  people  are  making  their  oblations  or  offer- 
ings.    (Palmer,  Orig,  Liturgies) 

OAoe  VoiiBd.  In  English  Law,  an  enquiry 
executed  by  some  officers  of  the  crown,  when 
certain  events  have  occurred  in  consequence  of 
which  the  crown  becomes  entitled  to  take 
possession  of  real  or  personal  property.  Such 
are  the  finding  of  treasure  under  certain 
circumstances,  the  intestacy  of  a  bastard,  &c. 
The  verdict  of  a  coroner's  jury  of  felo  de  se  is 
an  instance  of  office  found,  on  which  the  crown 
is  entitled  to  take  possession  of  the  effects  of 
the  deceased.  There  are  many  cases,  however, 
both  as  to  lands  and  chattels,  in  which  the 
crown  is  entitled  without  office  found. 

Ottolal  (Lat.  offidum,  duty).  In  the  Canon 
Law,  the  deputy  or  lieutenant  of  a  bishop,  abbot> 
&c,  or  an  ecdesiastical  judge  appointed  by 
them.  The  prindpal  official  of  the  bishop  is 
his  chancellor,  whose  jurisdiction  is  coextensive 
with  the  diocese.  An  officialisfaraneus  (styled 
in  English  law  eomnUssary)  is  appointed  to 
part  of  a  diocese  when  large.  The  court  of  the 
official  is  styled  in  the  canon  law  his  officiality, 

Offloinal  (Lat.  offidna,  a  workshop).  In 
Pharmacy,  such  remedies  as  are  directed  by  the 
Pharmacopma  to  be  kept  in  the  apothecaries' 
shops. 

Oiling.  A  Nautical  term,  denoting  a  part 
of  the  sea  at  a  condderable  distance  from  the 
shore  where  there  is  deep  water. 

OlBMt.  In  Architecture,  the  upper  surface 
left  uncovered  by  the  continuation  of  a  wall 
above  the  place  where  the  thickness  diminishes, 
thus  forming  a  ledge. 

Oflisets.  In  Gardening,  a  name  given  to 
young  radical  bulbs  when  separated  or  taken 
off  from  the  parent  roots ;  also  short  lateral 
shoots  bearing  dustering  leaves  at  the  extre- 
mity. One  of  the  chief  methods  of  propagating 
plants  is  by  means  of  oflbets.  [Pbopaqatiok 
OF  Plaitts.] 

Offsrts.  In  Surveving,  short  distances  from 
the  chain-line,  usually  measured  with  a  rod, 
called  an  offset  staff,  the  most  convenient 
length  for  which  is  6  feet  7*2  inches,  being 
equal    to   10    links  of  the  suxreying  f'hf^rL, 

[StTBVSTOrO.] 


ogcoXte  » 

Of  oolte.  A  Tariety  of  Ripidolite,  from 
EaurU  in  Upper  Austna. 

Ore«  (Fr.  ogiTe,  Ital.  aiigivo).  In  Archi- 
tecture, the  same  as  Otma  RscrA.  [Mouldimo.! 

Of  liains.      A  peculiar  kind  of  shorthana 
writing  in  use  among  the  ancient  Irish.    It 
consisted   of  certain  lines  and  marks  which 
derived  their  power  from  their  situation  and  I 
position,   as   they   stood    in    relation   to  one  | 
horizontal  principal  line,  oyer  or  under  which 
they  were  placed,  or  through  which  they  were  , 
drawn ;  the  characters  or  marks,  accoroing  to 
their  position,  standing  in  the  place  of  vowels, 
consonants,  diphthongs,  &c. 

Ogive  or  Oflwal  (Fr.).  In  Architecture,  the 
term  used  by  the  French  to  express  the  arch 
struck  from  two  centres. 

Ogres  (Fr. ;  Span,  ogro,  Ital.  orco).  The 
well-known  name  of  those  imaginary  monsters 
with  which  the  nursery  tales  of  England  abound. 
They  are  usually  represented,  like  the  Cyclops 
Polyphemus,  as  cannibals,  of  malignant  dis- 
positions, and  as  endowed  with  gigantic  height 
and  power.  By  some  the  term  ogre  is  derived 
from  Oegir,  one  of  the  giants  in  the  Scandinavian 
mythology  (Grimm's  Deutsche  Mythdogie,  p. 
146);  while  others  have  thought  that  it  has 
been  borrowed  from  the  Ogurs,  or  Onogurs,.  a 
sayage  Asiatic  horde,  whidi  overran  part  of 
£urope  about  the  middle  of  the  fifth  century. 
The  Italian  form  of  the  word  seems  to  point 
to  the  Latin  orcxts  as  its  origin. 

Ogygian  Belnge*  The  name  given  to  the 
flood  of  Deucalion,  supposed  to  nave  taken 
place  during  the  reign  of  Ogyges  in  Attica. 
[Dblugb.] 

O'idlmn  (Gr.  o28/«,  to  atoeU),  The  vine- 
mildew,  a  pest  to  which  grapes,  both  in  vine- 
yards and  hothouses,  have  of  late  years  been 
aubject,  has  been  traced  to  the  attacks  of  a 
kind  of  fungus  which  has  been  referred  to 
this  genus,  0.  Tuckeri.  This  plant  is  one 
of  the  uaked-spored  moulds.  Mr.  Berkeley, 
however,  thinks  that  the  Oldium  is  an  early 
stage  of  some  Erytiphe.  Sulphur  is  the  only 
remedy  which  has,  as  yet,  been  discovered. 

Oil  of  BiioM*  A  term  applied  by  the  old 
chemists  to  the  empyreumatic  oil  obtained  by 
subjecting  a  brick  soaked  in  oil  to  the  process 
of  distillation  at  a  hi^h  temperature.  This 
oil  is  used  by  lapidanes  as  a  vehicle  for  the 
emery  by  which  stones  and  gems  are  sawn  or 
cut. 

Oil  Cake.  The  residuum  of  various  seeds 
after  expressing  the  oil,  especially  of  linseed, 
cotton,  and  rape ;  it  is  used  for  catUe-feeding 
and  as  manure. 

Oil  Onpe  or  Anlnieatore.  Cups  fitted 
to  the  bearing  or  frictional  surfaces  of  an 
engine,  for  the  purpose  of  lubricating  them, 
and  thus  of  diminishing  the  friction. 

Oil  QmMm  The  inflammable  gases  and 
Tapours  (chiefly  hydrocarbons)  obtained  by 
passing  fixed  oils  through  red-hot  tub^,  and 
which  may  be  used  as  ooal  gas,  for  the  pur- 
poses of  illumination.  They  yield  a  brilliant 
Bght,  but  too  expensive  to  be  generally  adopted. 

709 


OILS 

The  apparatus  for  the  production  of  oil  gas  i« 
described  in  the  Quarterly  Journal  of  Bcienoe^ 
yol  yiii«  A  gallon  of  common  whale  oil  yields 
from  90  to  100  cubic  feet  of  gas;  and  an 
Argand  •  burner,  giving  the  light  of  six  or 
seven  wax  candles,  consumes  from  1^  to  2 
cubic  feet  per  hour ;  whereas,  to  produce  the 
same  light,  from  5  to  6  cubic  feet  of  coal  gas 
are  required. 

Oil  Faintinf  •  Painting  in  which  the 
medium  for  using  the  colours  consists  partly  of 
oil.  Mere  decorative  work  was  often  executed 
with  oil  colour,  in  the  early  middle  ages ;  but 
Hubert  and  John  van  £yck,  early  in  the 
fifteenth  century,  were  the  first  to  substitute 
oil  or  varnish  painting  for  tem^a,  in  the 
execution  of  pictures.  Oil  painting  has  the 
advantages,  above  all  other  modes,  of  affbid- 
ing  great  delicacy  of  execution,  a  union  and 
insensible  blending  of  the  colours,  and  above  all 
that  of  imparting  great  force  to  its  effects.  The 
principal  oils  used  are  those  extracted  from  the 
poppy,  nut,  and  linseed.  With  the  latter  driers 
are  introduced.  A  small  quantity  of  oil  only 
is  necessary,  the  colours  being  tempered  wiu 
turpentine,  and  with  mastic  or  copal  varnish. 
In  repairing  old  oil  pictures  no  oil  should  be 
used,  as  it  darkens  after  a  little  time.  The 
dry  colours  should  be  mixed  with  pure  mastie 
yamish,  and  tempered  in  their  application 
with  turpentine.     [pAumwo.] 

Oil  Seed.  A  name  applied  to  the  seeds  of 
the  Ram-til,  Gtdzotia  oUifera, 

Oil  ef  VitriiiL    [SuLPHUBic  Acm.] 

Oils  (Ger.  ol,  liit.  oleum,  Gr.  IfAaioy). 
The  term  oU  is  applied  to  several  dissimilar 
and  distinct  organic  products,  such  as  fixed 
oils,  volatile  oils,  and  mineral  oils.  The  fixed 
or  fat  oils  are  either  of  vegetable  or  animal 
origin ;  they  are  compounds  of  carbon,  hydro- 
gen, and  o:inrgen,  the  relative  proportions  yaiy- 
ing  but  little  in  the  several  species.  The  fol- 
lowing analyses  of  olive  and  spermaceti  oil 
may  be  assumed  as  types  of  the  rest : — 
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The  fixed  oils  abound  in  the  fruit  and  seed  of 
certain  plants;  they  are  light<^r  than  water, 
unctuous,  and  insipid,  or  nearly  so.  Some  of 
these  require  a  low  temperature  for  their  con- 
gelation, such  as  linseed  oil ;  others,  such  as 
olive  oil,  concrete  at  a  temperature  higher  than 
the  freezing  point  of  water ;  some  are  solid  at 
common  temperatures,  such  as  cocoa-nut  oil. 
Some  of  these  oils  when  exposed  to  air  absorb 
oxygen,  and  gradually  harden,  forming  a  kind 
of  yamish ;  these  are  called  drying^  oils,  and  are 
the  vehicle  of  paints.  Linseed  oil  is  one  of  this 
kind.  Others  become  rancid,  as  almond  oil.  AU 
these  oils,  like  the  different  kinds  of  fat,  consiet 
of  two  proximate  principles,  called  stearin  and 
Uein:  uw  former  is  the  fatty  portioD,  which 
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first  concretes  on  cooling  the  oil,  and  from 
which  the  oleic,  or  oily  portion,  may  be  sepa- 

'  rated  by  pressure.  These  oils  cannot  be  vola- 
tilised without  decomposition.  At  a  red  heat 
thej  are  resolved  into  volatile  and  gaseous  pro- 
ducts, among  which  hydrocarbons  of  various 
kinds  predominate;  hence  the  use  of  these 

'  oils,  when  volatilised  and  burnt  b^  the  aid 
of  a  wick,  as  sources  of  artificial  light.  The 
action  of  the  alkalies  on  the  fat  oils  is  highly 
inmortant  in  the  manufacture  of  soap. 

The  volatile  oils  are  generally  obtained  by 
distilling  the  vegetables  which  afford  them 
with  water.  They  fiuctuate  in  density  a  little  on 
either  side  of  water :  they  are  sparingly  soluble 
in  water,  forming  the  perfumed  or  medicated 
waters,  such  as  rose  and  peppermint  water,  but 
are  mostly  soluble  in  alcohol,  forming  essences. 
A  few,  such  as  oil  of  turpentine,  of  lemon 

r»el,  of  capivi  balsam,  &c.,  are  hydrocarbons, 
e.  they  consist  of  carbon  and  hydrogen  only ; 
the  greater  number,  however,  contain  oxygen 
«8  one  of  their  ultimate  elements.  They  are 
chiefly  used  in  medicine  and  in  perfumery, 
and  a  few  of  them  are  extensively  employed  m 
the  arts  as  vehicles  for  colours,  and  m  the 
manufacture  of  varnishes ;  this  is  especially  the 
case  with  oil  of  turpentiue. 

The  term  mineral  oils  is  applied  to  a  number 
of  oily  bodies  derived  from  lignite  and  bitu- 
minous bodies  either  by  natural  or  artificial 
distillation.  These  oils  are  used  partly  for 
lubrication,  but  chiefly  for  illumination.  One 
of  the  most  important  of  the  materials  manu- 
facttired  from  tnese  sources  is  paraffin  oil,  the 
production  of  which  from  Boghead  cannel  coal 
Las  been  carried  out  on  an  immense  scale  by 
Mr.  Young,  of  Bathgate,  near  Edinburgh. 

But  this  artiflcial  mineral  oil  has  recently 
encountered  a  formidable  rival  in  native  coal  oUf 
or  rock  oilt  which  has  been  distilled  by  nature 
herself,  and  consequently  does  not  require 
those  preliminary  processes  which  oil  produced 
from  bituminous  coal  has  to  undergo.  These 
discoveries  have  been  made  principally  in  the 
United  States  of  America,  and  more  especially 
in  Canada.  In  the  latter  country  alone  no  less 
than  twenty  million  gallons  of  this  oil  have 
been  obtained  from  wells,  several  of  which  are 
spouting  wells.  From  these  the  oil  rises,  pro- 
liftbly  from  the  pressure  of  gas,  to  a  considerable 
hieignt  above  the  surface  of  the  ground,  so  as 
not  to  require  pumping.  The  twenty  millions 
of  gallons,  which  represent  the  annual  produce 
tion  of  the  Canadian  weUs,  may,  upon  a  mode- 
rate calculation,  be  said  to  furnish,  in  refined 
oil  alone,  illuminating  material  equal  to  one 
hundred  and  eighty  miUions  of  pounds  of  sperm 
candles. 

The  importance  of  such  a  vast  amoimt  of 
illuminating  material  so  cheaply  obtained  can 
scarcely  be  overrated  in  connection  with  the 
'  question  of  the  production  of  artificial  light. 
Up  to  the  present  time,  the  refined  oil  from 
this  crude  petroleum  has  been  prevent«d  from 
coming  into  efifective  competition  with  the 
original  paraffin  oil,  owing  to  the  carelessness 
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with  which  the  former  has  been  manu&etiired. 
There  is  a  considerable  portion  of  light  naph- 
tha left  in  this  oil,  which  renders  it  capable 
of  forming  explosive  mixtures  in  the  lamps 
wherein  it  is  burnt.  Both  these  American 
oils  require  to  be  still  further  freed  from  vola- 
tile naphtha.  They  would  then  form  valuable 
illuminating  materials.  From  an  economical 
point  of  view,  the  rock  oil  and  the  parafifln  oil 
approach  gas  much  more  closely  than  any  other 
illuminating  agent  hitherto  invented ;  while  the 
enormous  quantities  in  which  these  oUs  are  now 
being  produced  cannot  fail  to  make  them  still 
lower  m  price.  They  may  consequently  be  re- 
garded as  very  formidable  rivals  of  gaslight 

Otllets,  Ojlets.  In  Mediseral  Architec- 
ture, the  term  oillets  is  applied  to  the  small 
openings,  or  loopholes  (sometimes  circular), 
through  which  in  medieval  fortifications  mis- 
siles were  discharged  against  the  enemy. 

Oisanlte.  A  name  for  Anatase  (oxide  of  ti- 
tanium), from  its  chief  locality,  Bouig  d'Oisans 
in  Dauphiny. 

Ok«nlte.  A  hydrated  bisilicate  of  lime, 
composed  of  28  per  cent,  of  lime,  silica  62,  and 
water  18.  It  generally  occurs  in  delicately 
fibrous  and  sometimes  in  radiating  masses,  of 
a  snow-white  colour,  with  a  tinge  of  yellow  or 
blue.  It  is  very  tough.  .  It  is  found,  in  Disco 
Island;  Tupaursak  in  North  Greenland,  in 
amygdaloid ;  also  in  Faroe,  Iceland.  Named 
after  Professor  Oken. 

OlaoaoeaB  (Olax,  one  of  the  genera).  A 
natural  order  of  hypogynous  Exogens  belong- 
ing to  the  Berberal  alliance,  and  £stinguish^ 
by  its  valvate  re^lar  symmetrical  fiowers,  its 
axile  placentae,  its  stamens  alternating  with 
the  petals,  and  its  pendulous  ovules.  It  con- 
sists for  the  most  part  of  tropical  shrubs. 

Olanin  (Lat.  oleum,  oil).  One  of  tlie  ingre- 
dients of  the  fetid  empvreumatic  oil  obtained 
by  distilling  bone  and  some  other  animal 
matters. 

Old  Red  Sandstone.  The  name  formerly 
given  by  Eng^lish  geologists  to  a  group  of 
sandstones,  often  of  a  red  colour,  and  lying 
beneath  the  carboniferous  limestones  in  some 
parts  of  Herefordshire  and  South  Wales.  The 
name  was  adopted  in  contradistinction  to  that 
of  New  Red  Sandstonb,  from  which  the  Old 
Red  is  separated  by  the  carboniferous  series. 
The  old  red  sandstone  in  its  typical  character 
exists  not  only  in  the  places  named,  but  in 
Scotland  and  in  Russia ;  in  other  countries  it 
is  so  different  in  mineral  character  that  the 
name  is  quite  inapplicable.  The  rocks,  what- 
ever they  may  be,  of  this  date  are  now  more 
generally  called  Dbvoxiax  [which  see]. 

The  typical  old  red  consists  of  (1)  yellow  and 
red  sandstones  and  impure  limestones,  some- 
times magnesian,  together  called  the  Old  Red 
Omglomerate ;  (2)  a  sandstone  or  grit  occasion- 
ally used  for  fiagstone ;  (3)  variegated  sand- 
stones and  bituminous  schists  overlying  a 
coarse  grit  and  conglomerate. 

Old  Testament.  The  name  given  to  the 
Hebrew  Scriptures.    The  period  of  their  being 
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collected  is  unknown.     Some  of  them  were  in  | 
existence  before  the  Babylonish  capUyity  (600  I 
years  B.C.);    others  were  collected  at  a  later  | 
period ;    and  the  collection  as  it  at  present  j 
stands  was  completed  in  the  second  century : 
before  Christ      The  Jews    divided  the   01d> 
Testament  into  the  Law,  the  Prophets,  and , 
other  writinp;8  known  by  the  name  Hagio- ' 
grapha,  of  which  the  Psalms  were  at  the  head.  I 
The  contents  of  the  Old  Testament  may  be 
conveniently  divided  into  the  Historical  Books,  I 
of  which  there  are  seventeen ;   the  Poetical,  of 
which  there  are  five ;   and  the  Prophetical,  of 
which  there  are    sixteen,  distinguished  into  i 
the  books  of  four  greater  and  twelve  minor 
prophets.     The  Historical  Books  include  the 
Pentateuch,  the  Books  of  Joshua,  Judges,  Ruth, 
two  Books  of  Samuel,  two  Books  of  Kings, 
two  Books  of  Chronicles,  the  Books  of  Ezra, 
Nehemiah,  and  Esther.     The  Poetical  Books 
include  the  Book  of  Job,  the  Psalms,  the  Pro- 
verbs, Ecdesiastes,  and  the  Song  of  Solomon ; 
and  the  Prophetical  comprise  (of  the  greater) 
Isaiah,  Jeremiah,  Ezekiel,  and  Daniel,  and  (of 
the  minor)  Hosea,  Joel,  Amos,  Obadiah,  Jonah, 
Micah,  Nahum,  Habakkuk,  Zephaniah,  Haggai, 
Zechariah,  and  Malachi.   [Apocbtpha.  ;  Bible  ; 
BiBLiCAx  Histoht;    Tbstamknt;    Prophets; 
Psalms;  &c.] 

Oldfleldla  (after  Mr.  K.  A.  Oldfield).  A 
species  of  this  genus  of  Euphorbiacea,  called 
6.  africanQt  has  been  ascertained  to  furnish 
the  African  Oak  or  African  Teak,  a  hard  wood 
said  to  be  one-third  stronger  than  English 
oak  or  Malabar  teak,  but  so  ponderous  that  it 
cannot  be  used  alone  for  such  purposes  as  ship- 
building. The  heartwood  is  very  durable  m 
places  where  there  is  a  free  current  of  air,  but 
in  confined  situations  it  is  apt  to  decay. 

OlMi  (Lat.).  A  genus  of  trees  belonging  to 
the  OleaeetB  and  the  linnsoan  JHandria  Mono* 
oynia.  The  OUa  europaOf  or  Common  Olive, 
nas  an  upright  stem,  with  numerous  branches, 
grows  to  the  height  of  twenty  or  thirty  feet, 
and  differs  from  most  trees  in  yielding  a 
fixed  oil  from  the  pericarp  instead  of  ^m 
the  seed. 

The  Olive-tree  has  in  all  ages  been  held  in 
peculiar  estimation ;  and  some  authors  have 
styled  it  a  mine  upon  earth.  It  was  sacred  to 
Athena.  [Minbbta.]  Olive  wreaths  were  used  by 
the  Greeks  and  Bomans  to  crown  the  brows  of 
victors ;  and  if  is  still  universalhr  regarded  as 
emblematie  of  peace.  The  olive  nourishes  only 
in  warm  and  comparatively  dry  parts  of  the 
world,  as  in  the  South  of  France,  in  Spain, 
in  Italy,  Syria,  and  the  north  of  Africa ;  and 
though  it  has  been  grown  in  the  open  air  in 
this  oountzy,  its  frmt  dees  not  ripen.  The 
fruit  is  a  smooth  oval  plum,  about  three- 
quarters  of  an  inch  in  length,  and  half  an 
inch  in  diameter,  of  a  deep  violet  colour  when 
ripe,  whitish  and  fleshy  within,  bitter  and 
nauseous,  but  replete  with  a  bland  oiL  Olives 
intended  for  preservation  are  gathered  before 
they  are  ripe.  In  picklinff,  the  object  is  to 
lemove  ana  to  preserve  them  green,  by  im- 
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pregnating  them  with  a  brine  of  aromatised 
sea  salt ;  and  for  this  purpose  various  methods 
are  employed. 

It  is  chiefly,  however,  for  the  sake  of  its  oil 
that  the  olive-tree  is  cultivated.  Olive  oil  is 
pale  yellow ;  its  density  is  *910.  When  fresh, 
and  of  fine  quality,  it  is  almost  tasteless,  having 
only  a  very  slight  and  agreeable  nutty  flavour. 
It  is  less  apt  than  most  other  fixed  oils  to 
become  viscid  by  exposure,  and  hence  is  pre- 
ferred for  greasing  dock  and  watch  work.  It 
is  largely  used  as  an  article  of  food.  It  is  the 
principal  article  of  export  from  the  kingdom  of 
Naples.  The  quantity  of  olive  oil  imported 
into  England  in  1863  was  19,866  tons,  of  the 
computed  value  of  1,138,336/.  In  1864  the 
quantity  was  somewhat  less.  There  was  for- 
merly a  duty  of  eight,  guineas  a  ton  on  olive- 
oil,  but  it  is  now  admitted  free. 

Oleaeeae  (Olea,  one  of  the  genera).  The- 
natural  order  of  plants  which  contains  the> 
Olive-tree  and  the  Ash.  It  belongs  to  the- 
Solanal  alliance,  and  consists  of  trees  or  shrubs 
inhabiting  the  temperate  parts  of  the  world, 
and  distinguished  from  others  by  their  fiowers- 
being  monopetalous  and  diandrous,  with  a. 
valvate  aestivation. 

Oleander.    [Nebiux.] 

Oleoranon  (Or.  &K4kpaitw),  The  head  of 
the  ulna.  The  process  of  the  \iln&  which  forme, 
the  elbow. 

Oleflant  Oae.  Ethylene,  This  variety  of 
carburetted  hydrogen  may  be  obtained  by 
heating  a  mixture  of  two  measures  of  sulphurie 
acid  and  one  of  alcohol.  It  is  of  somewhat  less 
specific  gravity  than  atmospheric  air,  100  cubic 
inches  weighing  30*6  grains.  It  bums  with  a 
bright  white  fiaine,  and  produces  during  com- 
bustion such  proportions  of  carbonic  anhydride 
and  water  as  show  that  one  volume  of  the  gas  is 
constituted  of  two  atoms  or  volumes  of  hydro- 
gen and  one  atom  of  carbon;  in  two  volumes, 
therefore,  it  contains  two  atoms  of  carbon  and 
four  of  hydrogen,  its  formula  being  Ofi^. 

When  two  volumes  of  chlorine  are  mixed 
with  one  of  olefiant  gas,  and  inflamed,  hydro- 
chloric acid  is  formed,  and  the  carbon  of  the 
gas  makes  its  appearance  in  the  form  of  dense 
black  soot.  If  the  mixture,  instead  of  being 
kindled,  be  left  standing  over  water,  it  toon 
condenses  into  a  liquid  looking  like  oil  (hence 
the  term  ol^nt  ffos),  which  is  dichloride  of 
ethylene.  It  has  an  aromatic  odour,  not  un- 
like that  of  oil  of  caraways. 

Oleic  Aetd.  (CiglL^O,.)  This  add  is 
ot>tiuned  by  saponifying  almond  oil  with  potash, 
and  decomposing  the  soap  by  hydrochloric  acid, 
which  separates  a  mixture  of  oleic  add  and 
margaric  add :  this,  by  digestion  with  oadde  of 
lead,  is  converted  into  oleate  and  mazgarate  of 
lead,  and  by  dieting  these  in  ether,  an  add 
oleate  of  lead  is  dissolved.  The  ethereal  solution 
is  mixed  with  its  bulk  of  water  and  decom- 
posed by  hydrochloric  add,  which  throws  down 
chloride  of  lead,  and  leaves  the  oldc  add  in 
solution,  from  which  it  is  oUuned  by  erapora- 
taon.    The  crude  oleic  acid,  prodneed  hj 
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Hire  in  the  mAnufaetnre  of  ■teaiine  candlea, 
may  be  similarlj  purified. 

Oleic  acid  is  colourless,  concretes  at  about 
60^,  and  reddens  litmus  ;  it  is  insoluble  in 
water,  but  abundantly  soluble  in  alcohol  The 
neutral  oleates  have  little  tendency  to  crystal- 
lise. The  soluble  alkaline  oleates  are  soft 
foible  compounds,  more  soluble  in  alcohol  than 
in  water,  and  are  decomposed  by  excess  of 
water,  into  free  alkali,  and  acid  compounds. 

Oleln  (Lat.  oleum,  oil),  (C^H^^O^). 
OleaU  of  glycerine.  Olein  is  the  principal 
ingredient  m  the  fat  oils  which  remain  fluid 
at  common  temperatures.  It  is  procured  by 
separating  the  palmitin  and  stearin  from  a  fat 
oil,  by  coui  and  pressure,  dissolving  the  liquid 
portion  in  ether,  evaporating,  and  digesting  the 
reaidue  in  cold  alcohol,  which  dissolves  the 
olein,  and  leaves  palmitin  and  stearin  un- 
dissolved. Olein  is  colourless,  inodorous,  and 
tasteless ;  its  specific  gravity  is  about  0*9.  It 
is  insoluble  in  water,  but  abundantly  soluble 
in  alcohol  and  in  ether.  It  remains  fluid 
at  32°. 

Oleopliospliorlo  Aold.  A  fatty  acid  con- 
taining phosphorus,  and  forming  one  of  the 
proximate  components  of  the  yolk  of  eggs  and 
of  the  brain.  In  combination  with  soda  it 
occurs  in  other  parts  of  the  body,  its  quantity 
increasing  with  the  age  of  the  animal.  Fishes 
with  tender  white  flesh  (whiting,  sole,  plaice, 
Sec,)  contain  less  of  it  than  is  found  in  those 
of  a  flrmer  muscle  (salmon,  trout,  herring, 
mackerel,  &c,),    [Csrebbic  Acid.] 

Oleosaeolianiiii  (Lat.  oleum,  and  sac- 
cbaron,  sugar).  In  Pharmacy,  powdered  sugar 
mixed  or  imbued  with  certain  essential  oils; 
called  also  Eletotaccharum, 

OleraoeoiM.  In  Botany  and  Horticulture, 
ft  term  applied  to  plants  having  esculent  pro- 
perties ;  I.e.  to  such  as  are  fit  for  kitchen  use,  or 
having  the  nature  of  a  potherb. 

Otoron,  iMwm  ot,    [MARmxE  Law.] 

Olflustonr  JTerros*  The  nerves  of  smell. 
The  first  pair  of  nerves.  They  arise  from  the 
part  of  the  brain  called  the  corpora  striata, 
ftnd,  perforating  the  ethmoid  bone,  are  distri- 
irated  over  the  mucous  membrane  of  the  nose. 

OUbaauin.  A  gum  resin, 'imported  from 
the  Levant,  in  yeUowish  white  and  nearly 
opaque  drops  or  t^rs ;  it  has  a  bitterish  flavour, 
and  has  been  used  in  medicine.  When  burnt, 
it  exhales  rather  an  agreeable  odour,  and  is 
sometimes  called  fran/cinonise.  Indian  Oli- 
banum  is  the  produce  of  BosweUia  thuriferat 
and  African  Ollbanum  of  B.  papyri/era, 

Oltcmrolij  (Or.  6\iyapxiti).  A  state  in 
which  the  sovereign  power  is  lodged  in  the 
hands  of  a  small  exclusive  class.  It  differs  &om 
aristocracy,  in  that  the  latter  term  appears  to 
designate  a  government  in  which  the  whole  of  a 
particular  class  or  interest,  e.g.  the  noble,  the 
wealthy,  &c.,  share  directly  or  indirectly  in  the 
management  of  public  affiurs ;  while,  in  an  oli- 
garchy, it  is  a  party  or  section  formed  out  of  one 
of  these  classes  winch  enjoys  the  advantages  of 
gOTsiument. 
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OIlffOOlMa  (Gr.  6Kiy9s,  little,  and  kKAm, 
to  deaffe).  A  soda-Felspar.  It  is  a  silicate  of 
soda  and  alumina,  composed  of  62*8  per  cent 
of  silica,  alumina  23*6,  and  soda  14*2.  It  is 
white,  with  a  tinge  of  grey,  green,  yellow,  or 
red,  and  is  more  or  less  translucent.  The 
crystals,  which  often  occur  in  twins,  resemble 
those  of  Albito.  It  is  found  in  Teneriffe  in 
trachyte ;  and  in  granite  at  Kimito,  near  Stock- 
holm ;  also  at  Arendal  in  Norway,  Arriiee.  in 
France,  Haddam  in  Connecticut,  Siberia, '&c 

OUffon  8p«r.  A  variety  of  Spariy  Iron- 
ore,  containing  twenty-five  per  cent,  of  prot- 
oxide of  manganese ;  found  at  Ehrenfrieders- 
dorf,  in  Saxony. 

OllTa  (Lat  an  olive).  A  genus  of  Pectini- 
branchiate  Gastropods,  dismenibered  from  the 
Volutes  of  Linneus,  and  so  called  on  account 
of  the  long;- elliptical  shape  of  the  shelL  The 
aperture  is  narrow,  long,  and  notched  opposite 
to  the  spire,  which  is  short ;  the  folds  of  the 
columella  are  numerous,  and  resemble  striae. 
The  animal  has  a  large  foot  the  anterior  por- 
tion of  which  is  marked  off  by  an  incision  on 
each  side.  The  horns  or  tentacula  are  slender, 
and  the  eyes  are  on  the  middle  of  their  outer 
side.  The  proboscis  and  the  breathing  tube 
are  tolerably  long;  there  is  no  operculum. 
The  species  of  OHva  rival  the  cowries  in  beauty. 

OUwe.     [Olba.] 

OUwe  Oopper-oro  or  OllTOiilta.  A 
hydrated  arseniate  of  copper  of  an  olive-green 
colour,  the  finest  specimens  of  which  have  been 
found  in  Cornwall. 

Olivine.  The  name  applied  to  varieties 
of  Chrysolite  of  inferior  colour  and  clearness. 
It  occurs  in  yellowish-green  or  olive-coloured 
masses  and  grains  embedded  in  basalt  and 
lava,  as  in  the  basalt  of  the  Giant's  Causeway 
in  Ireland,  the  trap  rock  of  Arthur's  Seat  near 
Edinburgh,  the  lavas  of  Unkel  on  the  Rhine, 
and  in  those  of  the  Sandwich  Islands.  It  is 
also  sometimes  found  associated  with  meteoric 
iron.  Olivine  is  an  anhydrous  silicate  of  mag- 
nesia and  protoxide  of  iron,  and  is  very  difficmt 
of  fusion. 

OIla»odrlda(Span.^^rMf»itr/Mrf).  The 
name  given  to  a  favourite  dish  of  all  classee  in 
Spain ;  consisting  of  a  mixture  of  all  kinds  of 
meat  cut  into  small  pieces,  and  stewed  with 
various  vegetables.  The  epithet  podrida  is 
applied  to  this  dish,  in  consequence  of  the 
poorer  classes  being  obliged  to  serve  it  up 
so  often  that  the  odour  arising  from  long 
keeping  is  far  from  agreeable.  The  phrase 
oUa  podrida  is  often  used  metaphorically  in 
England  for  any  incongruous  melange. 

Olympiad  (Gr.^Avfiincb).  In  Chronology, 
a  Grecian  epoch  of  four  years,  being  the  in- 
terval between  the  celebration  of  the  Olympic 
games. 

Before  the  introduction  of  the  Metonic  cjde, 
the  Olympic  year  began  sometimes  with  the 
full  moon  which  followed,  sometimes  with  that 
which  preceded,  the  summer  solstice.  Sub- 
sequent to  the  introduction  of  that  cycle,  the 
year  always  commenced  with  the  eleventh  day 
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of  the  moon  which  followed  the  solstice,  and  it 
is  usually  regarded  as  beginning  on  the  first 
day  of  July.  It  is  necessary  to  observe,  in  the 
comparison  of  dates,  that  as  the  Olympiads 
begin  about  July  1,  the  first  six  months  of  a 
year  of  our  era  correspond  to  one  Olympic 
year,  and  the  second  to  another.  The  first 
year  of  the  first  Olympiad  began  776  years 
and  six  months  before  our  era ;  hence,  in 
order  to  reduce  the  date  by  Olympiads  to  our 
era,  the  rule  is  this :  Multiply  the  number  of 
the  past  Olympiad  by  four,  and  add  the  odd 
years;  subtract  the  sum  from  777,  if  before 
Christ,  or  subtract  776  from  the  sum,  if  after 
Christ :  the  remainder  will  be  the  year  before 
Christ  or  after  Christ,  if  the  eyent  happened 
in  the  first  six  months  of  the  Olympic  year, 
i.e.  between  Jul^  and  January;  but  if  the 
eyent  happened  m  the  last  six  months  of  the 
Olympic  year,  or  between  January  and  July, 
the  remainder  in  either  case  must  be  dimi- 
nished by  one.  For  example :  the  foundation 
of  Rome  (according  to  Varro)  was  laid  in 
the  third  year  of  the  6th  Olympiad,  and  10th 
month  of  that  year ;  required  the  date  ?  Here 
5  complete  periods  are  elapsed;  therefore, 
5  X  4  +  3-23;  and  777-23»754,  which  being 
diminished  by  1  gives  753  B.C.  for  the  date. 
The  month  corresponds  to  April. 

The  method  of  computing  time  by  Olympiads 
did  not  come  into  use  till  after  the  death 
of  Alexander ;  it  first  appears  in  the  Parian 
Chronicle,  which  was  engrayed  about  sixty 
years  after  that  event.  The  first  historian  who 
used  it  was  TimBeus  Siculus,  who  wrote  a  few 
years  later.  About  200  years  b.c.  Eratosthenes 
of  Alexandria  digested  a  chronological  table  of 
the  Olympiads. 

Olympic  Ckumcs.  The  greatest  of  the 
national  festivals  of  Greece,  celebrated  once 
every  four  years  at  Olympia,  or  Pisa,  in  Elis, 
in  honour  of  the  Olympian  Zeus  (Jupiter). 

These  games  were  said  to  have  been  insti- 
tuted about  1354  years  before  the  Christian 
era :  and,  having  fallen  into  disuse,  to  have 
been  revived  by  Iphitus,  king  of  Elis,  844  years 
B.  c.  About  a  hundred  years  later,  it  is  said, 
the  practice  was  introduced  of  designatinff  the 
Olympic  period  by  the  name  of  the  Tictor. 
The  first  who  received  the  honour  was  Cores- 
bus,  and  the  commencement  of  the  Olympiad  of 
Coroebus  forms  the  principal  era  of  Grecian 
chronology.  The  games  in  which  he  was  said 
to  be  the  victor  were  celebrated  about  the  time 
of  the  summer  solstice,  776  years  before  the 
era  of  the  Incarnation,  in  the  3938th  of  the 
Julian  period,  and  23  years,  according  to  the 
xieckoning  of  Varro,  before  the  foun£ition  of 
Home.  But  the  historical  value  of  this  first 
recorded  Olympiad  is  very  small.  The  in- 
scription refers  to  a  time  nearly  three  centuries 
earlier  than  the  rise  of  contemporary  history ; 
and  we  have  no  means  of  verifying  the  indis- 
pensable fact  that  it  was  made  at  or  about  the 
time  of  the  events  which  it  commemorates. 
(Grote*s  History  of  Greece,  part  i.  ch.  xiz.) 

like  the  other  public  festnrals,  the  Olympian  I 
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games  might  be  attended  by  all  who  bore  the 
Hellenic  name ;  and  such  was  their  celebrity, 
that  spectators  crowded  to  witness  them,  not 
only  &om  all  parts  of  'continuous  Greeee' 
(*EA.A&r  otiycx^s),  but  from  every  Greek  colony 
in  Europe,  Asia,  and  Africa  (*EAA&s  ffwopoSuc^). 
In  these  games,  none  were  allowed  to  contend 
but  those  who  could  prove  that  they  were 
freemen  of  genuine  Hellenic  origin,  and  un- 
stained by  crime  or  immorality.  The  super- 
intendence belonged  sometimes  to  the  Pisans, 
but  for  the  most  part  to  the  Eleans,  by  whom 
the  Pisans  were  subdued.  On  one  occasion, 
in  the  one  himdred  and  fourth  Olympiad, 
the  management  was  forcibly  seized  on  by 
the  Arcadians.  The  contests  at  these  games 
consisted  in  athletic  exercises,  and  also  in 
those  of  music  and  poetry.  The  orators  were 
crowned  with  garlands  of  wild  olive.  The 
place  where  these  renowned  games  were  cele- 
brated is  a  plain,  now  called  Anti-Lalla,  op- 
posite the  little  town  of  Lalla.  See  a  recent 
careful  description  of  it  in  Sir  Thomas  Wyse's 
account  of  his  tours  in  the  Peloponnesus. 
The  games  commenced  a  little  after  the  sum- 
mer solstice,  on  the  14th  of  the  Attic  month 
Hecatombeon. 

Omander  UTood.  The  name  of  a  kind 
of  Calamandcr  wood  obtained  from  Diotpyroe 
Edcnaster.    It  comes  from  Ceylon. 

Ombria  (Gr.  i/ifipos,  rain).  A  name  for- 
merly applied  to  certain  fossil  Echini,  under 
the  supposition  of  their  haying  fallen  £rom  the 
clouds. 

Ombrometer  (Gr.  tfifipos,  rain;  furpoy, 
measure).  A  name  sometunes  given  to  the 
Kaix-oavob. 

Omens  (Lat.  omina).    Casual  indications, 
Arom  which  men  believe  themselves  enabled  to 
coi\j  ecture  or  foretell  future  events.  The  essential 
characteristic  of  all  omens  is  their  happening 
by  accident ;  and  it  is  this  which  distinguishes 
them  from  all  other  modes  of  divination.    This 
branch  of  superstition  seems  nearly  as  ancient 
as  the  worla  itself;  and  in  none  do  we  find 
such  remarkable  indications  of  sameness  of 
origin.    Many  external  circumstances  appear 
to    be    received  in    almost  all   countries  as 
ominous.     The  omens  in  which  the  Thugs, 
or  secret  murderers  of  India,  trust  with  pecu- 
liar devotion,  are  almost  the  same  which  an 
ancient  Eoman  would  have  observed  with  equal 
attention,  especially  the  appearance  of  animals 
on  the  right  or  left  hand.  In  classical  antiquity, 
however,  omens  appear  to  have  multipliecC  and 
to  have  been  the  subjects  of  more  curious 
superstition  in  later  than  in  earlier  ages.  There 
are  numberless  omens  in  Homer ;  but  they  are 
generally  of  the  simplest  description :  thunder 
and  lightning;  the  appearance  of  some  saered 
birds,  es^eciaUy,  as  some  critics  have  observed, 
those  which  haye  the  highest  flight,  and  might 
be  supposed  to  haye  arrived  immediately  from 
the  throne  of  Jove  himself.    Omens,  among 
the  Greeks  (and,  we  may  add,  amons  almost 
all  nations  in  periods  of  ignoxanoe,  and  amonff 
the  vulgar  of  the  present  day),  may  be  di- 
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Tided  into  three  dasses:  those  derived  from 
ziattiral  occurrences,  rehiting  to  inanimate  ob- 
jects, lightning,  earthquakes,  phosphoric  ap- 
pearances, &c. ;  those  derived  from  animals, 
espocially  birds,  the  region  of  their  appearance, 
their  voices,  &c. ;  and  those  which  the  indi- 
vidual drew  from  sudden  sensations  of  his  own. 
Sneezing,  in  most  times  and  countries,  has  been 
a  peculiarly  ominous  occurrence.  The  Romans, 
as  is  well  known,  carried  the  science  of  omens 
to  a  very  profound  depth :  the  flight  of  birds 
was  the  main  element  in  avgury ;  the  omens 
afforded  by  the  entrails  of  sacrificed  animals,  in 
the  learning  of  extispicium.  In  Greek  divina- 
tion, the  right  hand  denoted  good  luck,  and 
the  left  the  contrary.  Among  the  Romans  this 
rule  was  reversed,  although  their  writers  in 
later  times  often  adopt  the  Greek  mode  of 
expression.  This  difference  of  practice  arose 
firom  the  position  of  the  augurs  at  the  time  of 
taking  the  omens.  In  both  systems  the  good 
omens  came  from  the  east ;  but  the  Greek  augurs 
faced  the  north,  and  hence  had  the  east  on 
the  right  hand,  whilst  the  Romans  faced  the 
south,  thus  having  the  east  on  the  left  hand. 
[ArouBS ;  Sinister.] 

Omentum  (Lat. ).  This  membrane  is  formed 
of  a  duplicature  of  the  peritoneum,  and  en- 
closes more  or  less  fat.  It  is  attached  to  the 
stomach,  and  lies  on  the  anterior  surface  of  the 
intestines. 

Ommlad  Oaliplui.    [Mohammedanisic.] 

Onmiiim  (Lat.  of  all).  In  Finance,  a  term 
used  in  the  Stock  Exchange,  to  denote  the  va- 
rious kinds  of  stock  created  when  a  loan  is  nego- 
tiated. Up  to  the  year  1799,  it  was  the  general 
practice  of  the  government,  when  it  borrowed 
money,  to  provide  for  the  gradual  extinction  of 
part  of  the  debt,  by  the  creation  of  consols  for  the 
greater  part,  by  that  of  a  stock  bearing  a  high 
rate  of  interest,  which  might  at  a  subsequent 
period  be  lowered,  and  by  the  grant  of  long  or 
short  annuities,  the  effect  of  this  rule  being  to 
lay  a  larger  share  of  the  burden  on  the  immediate 
borrowers.  During  the  course  of  the  transaction, 
speculations  were  made  in  the  purchase  and 
sale  of  these  stocks  jointly,  which  were  called 
omnium,  because  the  premium  or  discount  wais 
calculated  upon  the  "^ole  together.  The  excuse 
for  abandoning  the  custom  of  creating  omnium, 
severely  censured  at  the  time,  was  found  in 
the  enormous  loans  negotiated,  and  the  com- 
parative ease  of  creating  a  single  stock. 

OmnlTora  (Lat.  omnivorus,  aU'devouring), 
The  name  given  by  Temminck  to  an  order  of 
birds,  including  those  Insessorial  species  which 
feed  on  both  animal  and  vegetable  substances : 
as  the  starling. 

Omolijoideiis  (Gr.  2/ior,  the  shoulder ;  and 
'TMdi4tf  sc  6<rroSy,  a  hone,  shaped  like  the 
letter  T).  A  muscle  which  pulls  the  os  hy- 
oides  obliquely  downwards:  it  is  sometimes 
called  the  eoracohyoideus :  it  arises  from  the 
superior  costs  of  the  scapula,  and  is  inserted 
into  the  base  of  the  os  hyoides. 

Ompbalobtum  (Gr.  6ii^aX6s,  a  navel,  and 
kifios,  a  pod).    This  genus  of  Connaracea  is 
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stated,  on  the  authority  of  Sir  R.  Schombuzj^ 
to  yield  the  ornamental  wood  called  Zebra 
wood,  the  species  from  which  it  is  obtained 
being  0.  LambertU,  one  of  the  trees  of  the 
Guiana  forests. 

Ompbalodtiuii  (Gr.  hiM/^axAs),  In  Botany, 
the  centre  of  the  hilum  of  a  seed,  throng 
which  the  nourishing  vessels  pass  froxn.  the 
placenta  into  the  seminal  integuments. 

Ompluaotomy  (Gr.  ^ft^oAifroftia).  The 
division  of  the  navel  string. 

Ompliamlte.  A  foliateid  leek-green  variety 
of  Pyroxene,  found  accompanied  by  Garnet, 
with  which  it  forms  the  rock  called  Ecklogite, 
at  the  Sau  Alp  in  Carinthia. 

Onacraoees  (Onagra,  an  old  name  for  the 
genus  (Enothera).  An  extensive  natural  order 
of  polypctalous  Exogenous  plants  belonging  to 
the  Myrtal  alhance,  very  common  in  gardens, 
where  they  are  much  valued  for  the  beauty  of 
their  flowers.  They  are  known  by  all  the  pazti 
of  their  flowers  being  arranged  in  fours.  The 
genera  Fucheta,  (Enothera,  and  EpiMrium  an 
common  illustrations  of  the  order. 

Oneirooiitlofl  (Gr.  i¥€ipoKptruc6s,  from  Im- 
pof ,  dream,  and  icpUtt,  I  judge).  The  science  of 
mteroreting  dreams :  treated  of  by  Artemido- 
rus,  Macrobius,  and  other  classical  writers ;  by 
Thomas  Aquinas,  and  others  of  the  schoolmen; 
and,  among  many  other  modems,  by  Cardanos, 
and  Maio,  a  Neapolitan  philosopher.  Acoordiog 
to  all  these  writefs,  the  secret  of  oneirocritical 
science  consists  in  the  relation  supposed  to 
exist  between  the  dream  and  the  tlung  stgni- 
fied ;  but,  far  from  keeping  to  the  rela^ooi 
of  agreement  and  similitude,  they  frequentl? 
have  recourse  to  others  of  dissimilitude  ana 
contrariety. 

Oneirodynia  (Gr.  ft'ci^f,  and  ^^,  pain). 
Disturbed  dreams,  including  the  nightmare  and 
somnambulism. 

Onloolo  or  Mloolo.  A  variety  of  Onji, 
used  for  making  cameos. 

Onion  (Fr.  oignon).  The  AUium  Cepa  of 
botanists,  one  of  the  most  useful  and  extensively 
employed  of  the  esculent  alliaceous  or  garlic- 
flavoured  plants.  What  is  called  Welsh  Onion, 
a  perennial  bulbless  kind  sometimes  seen  in 
gardens,  is  Allium  fietulosum, 

OniacidSB.  The  name  of  a  family  of  Iio- 
podous  Crustaceans,  of  which  the  wood-louse 
(Oniscus)  is  the  type. 

Onkosin.  A  kind  of  clay  of  an  apple-green 
or  brownish  colour,  which  occurs  in  roundish 
pieces  at  Posseggen  in  Salzburg. 

Onobrjrcliis  (Gr.  trot,  an  ass;  fip^x''*  ^ 
gnaw).     [Sainfoin.] 

Onoflrite.  A  native  selenio-sulphide  of 
mercury,  found  with  other  ores  of  mereuy 
near  San  Onofre  in  Mexico. 

Ononuwtioon  (Ore,  from  ipofut,  a  name). 
A  work  containing  words  or  names,  with  their 
explanation,  arranged  in  alphabetical  or  other 
order;  a  dictionaiy,  commonplace  book,  &c 
The  best  known  work  under  this  title  is  the 
Onom.  of  Julius  Pollux,  in  ten  books,  a  valuable 
repertory  of  ancient  philological  learning. 


ONOMATOPGEIA 

OnomatopcBia  (Gr.  ^yofuvroirodjo'it).  lite- 
rally, the  making  or  manafacture  of  names ;  a 
woid  expressing  bj  its  sound  the  thing  repre- 
sented. In  most  languages  the  cries  of  animals 
are  thus  expressed;  and  the  line  of  Aristophanes, 

'O  8  iiXlBios  &<nr%p  wp6fiarotf  firi  firj  A.^ywy  fioBiCti, 

shows  that  the  modem  Greeks  have  not  cor- 
rectly retained  the  sound  of  the  eta  (which 
they  pronounce  like    our  e\  as   the    sound 
imitated  from  nature  would  nut  be  thus  repre- 
sented.   Ennius  imitated  the  sound  of  a  trum-  j 
pet  by  the  word  iaratantara  ;  and,  to  represent 
the  croaking  of  frogs,  Aristophanes  used  /3/mic- 
carcici(  Koa^  Kod^.     (Frogs  i.  209.)     Greek  and 
German  are  peculiarly  rich  in  words  of  this  > 
description.    M.  Charles  Nodier  has  published  | 
a  dictionary  of  those  in  French.    For  the  ono-  i 
matopoetic  theory,  as  affecting  the  formation  j 
of  articulate  speech,  see  Lanouaob.  ' 

OaoBlne*    A  tasteless  crystalline  principle ' 
contained  in  the  root  of  the  Ononis  sninosa. 

OBopordOB.  A  genus  of  Thistles,  repre- 
sented in  this  country  by  0.  Acanthiumf  Uie 
Cotton  Thistle,  a  rather  common,  wayside  weed, 
which  is  one  of  the  plants  regarded  as  the 
Thistle  of  Scotland.  It  is  a  stately  plant,  with 
broad,  spiny-edged  leaves,  white  with  cottony 
hairs,  and  large  prickly  flower-heads  of  a  duU 
purple  colour. 

OntoloiTF  (Gr.  rh  Sp,  being,  and  Xiy^s). 
The  science  of  being  in  itself,  or  its  ultimate 
grounds  and  conditions.     [Mbtafhtsxcs.] 

Onus  Frobandl  (I^t.  the  burden  of  prov- 
ing). In  Law,  the  obligation  of  adducing 
evidence.  The  onus  probandi  is  said  to  lie 
generally  on  that  party  who  asserts  the  affir- 
matiye  of  the  question  in  dispute,  according  to 
the  rule,  '  £i  incumbit  probatio  qui  dicit,  non 
qui  negat'  It  may  be  shifted,  in  many  in- 
stances, from  one  litigant  to  another,  by  the  esta- 
blishment of  a  primA  facie  case  against  a  party. 

Oayohla  (Gr.  ^(,  the  nail),    A  whitlow. 

On jdioteiitlils  (Gr.  Brv^y  a  daw ;  rcvtfof , 
a  caiamary).  The  name  of  the  genus  of  Cala- 
maries  in  which  the  suckers  of  the  cephalic 
appendages  are  armed  with  a  hook. 

Oays  (Gr.  tw^,  a  nail).  A  variety  of 
Chalcedony,  somewhat  resembling  Agate.  It 
b  eomposed  of  altematinff  paraUel  bands  of 
different  colours,  and  was  Uie  stone  used  by  the 
ancients  for  making  cameos,  the  figures  being 
eat  in  the  white  layers,  while  the  darker  portion 
formed  the  backgi?ound  of  the  design.  Large 
numbers  of  these  stones  are  brought  from 
Oberstein  in  Saxony,  and  from  Yemen  in  Arabia ; 
it  is  also  found  in  the  Isle  of  Skye,  and  in  the 
amygdaloid  of  the  GKanfs  Causeway  in  Ireland. 

Oktx.  In  Surgery,  an  abscess  of  the  oomea 
of  the  eye ;  so  called  from  its  resemblance  to 
the  stone  termed  an  onyx. 

Oolite  (Gt.  &6p,  an  egg,  and  Xl$o§,  a  stone). 
A  limestone  made  up  of  small  round  particles 
like  th^  eggs  or  roe  of  fish.  It  is  sometimes 
called  roestone.  Limestones  of  this  kind  being 
es]^eeially  abundant  in  England  and  character- 
istic of  tiie  middle  secondary  rocks,  have  long 
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been  recognised  as  the  OoLmo  Sbbdm.    On 
the  continent  ot  Europe  (where,  except  in  the 
North  of  France,  the  oolitic  structure  is  not 
'  retained)  the  contemporaneous  rocks  are  better 
'  known  as  Jusassic.    Oolitic  limestones    are 
I  known  in  rocks  of  the  carboniferous  series 
and  in  tertiary  formations. 
>     The  cause  of  the  singular  structure  of  oolites 
has  often  been  discussed.    It  is  almost  in- 
variably the  case  that  some  minute  particle  of 
organic  matter  is  in  the  centre  of  each  little 
egg-shaped  atom  of  the  stone.     Hound  this 
nucleus    are  numerous  layers  of  the   finest 
lime  mud  mixed  with  a  little  clay.     The  ar- 
rangement is  mechanical,  and  may  have  been 
induced  by  a  slight  ripple  in  shallow  water 
loaded  witn  carbonate  of  lime,  which  was  thus 
deposited  in  exceedingly  minute  particles  on 
the  fragments  of  lime  sand  (broken  shell  and 
coralline)  which  covered  the  shore.    The  slight 
mechanical  disturbance  of  the  water  may  have 
been  the  reason  why  the  carbonate  of  lime  was 
deposited  in  each  separate  grain  and  not  in  one 
coi^)act  mass. 

Tiie  oolites  were  probably  formed  in  a 
district  where  there  was  a  slow  subsidence  of 
the  sea  bottom,  aind  where  carbonate  of  lime 
was  in  excess  in  the  water.  When  the  eggs 
composing  a  limestone  are  larger  than  a  pin's 
head,  the  rock  is  called  Pisolitb. 

Oolltlo  Series.  An  important  division  of 
the  middle  secondary  or  Mesozoic  rocks  of 
England.  Regarding  the  oolitic  series  as 
forming  three  groups,  the  upper,  middle,  and 
lower,  the  great  oolite  is  a  member  of  the 
u^per  part  of  the  lower  group.  It  abounds 
with  admirable  but  soft  building  stones  in  the 
West  of  England ;  and  in  Yorkshire,  Lincoln- 
shire, and  Northamptonshire  it  contains  very 
important  deposits  of  ironstone.  In  some 
places  it  passes  into  hard  blue  limestones 
extremely  durable.  The  celebrated  limestones 
of  Caen  correspond  with  it  in  geological  age. 

The  rocks  of  the  so-called  oolitic  series  in 
England  are  greatly  subdivided.  There  is  first  a 
general  grouping  into  upper,  middle,  and  lower, 
and  then  a  further  grouping  of  the  subdivisions. 

The  following  may  be  taken  as  representing 
the  most  important : — 

fPurbeck  beds. 
Kimeridge  clay. 


Middle  Oolites 


Lower  Oolites 


'  Calc  grit. 

Coral  rag. 

Oxford  clay. 
.  Kelloway  rodL 

{Conbrash. 
Forest  marble. 
Bradford  clay. 
Great  oolite. 
Stonesfield  slate. 

{Fuller's  earth. 
Inferior  oolite^  or 
Dnndiybedik 
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The  general  appearance  of  the  oolites  of 
England  s  that  of  three  ridges  mnning  north- 
north-east  and  Bouth-south-'westy  with  three 
extensive  and  rich  plains,  two  between  the 
ridges,  and  one  to  the  west.  The  ridges  are 
escarpments  of  the  hard  limestone  beds  (Port- 
land, coral  rag  and  lower  oolite),  while  the 
plains  are  occupied  bj  the  less  coherent  clays 
and  shales  alternating  with  them  (Kimeridge 
clay  and  Oxford  clay).  The  lowest  deposits  lap 
oyer  the  great  plains  of  the  lias  to  the  west, 
and  on  the  east  the  lower  greensand  forms  a 
poor  escarpment  covering  them.  In  the  centre 
of  England  the  upper  beds  are  absent,  in  the 
west  the  whole  sequence  is  nearly  perfect,  in  the 
south  the  lower  limestones  make  the  principal 
escarpment,  and  in  the  north  the  central  beds 
are  cniefly  developed.  In  the  south-east  the 
Wealden  deposits  intervene  between  the  oolitic 
and  cretaceous  series. 

The  oolitic  series  is  extremelv  important  in 
England,  inasmuch  as  it  yields  all  throiigh 
our  island  a  vast  quantity  of  excellent  free- 
stone and  beds  of  ironstone  of  great  value. 
It  is  also  interesting  in  the  highest  degree  for 
its  fossils,  which  are  numerous,  varied,  and  in 
excellent  condition.  Among  the  most  inte- 
resting of  the  fossils  are  remains  of  several 
quadrupeds  found  in  the  Stonesfield  slate. 
There  are  also  numerous  reptiles,  some  of 
them  of  the  most  gigantic  proportions,  both 
carnivorous  and  herbivorous,  and  one  group 
analogous  to  the  larger  bats  and  generally 
inhabiting  t^e  air.  [Meoalosattrus  ;  Ioua- 
xfODOK ;  Ptkbodacttl.] 

Ooljsis  (Gr.  dtfov,  an  tgg^  and  Kiiait^  a 
setting  free).  In  Botany,  a  term  applied  to 
monstrous  ovular  developcment. 

Ooslte*  A  mineral  resembling  Finite,  from 
the  porphyry  of  Oos  in  Baden. 

Oosporaogla  (Gr.  sv^y;  ffwopdf  seed;  and 
jkyycioi',  a  veasd).     In  Botany,  the  smaller  of . 
the  two  kinds  of  zoospores,   which  occur  in 
some  of  the  dark-spored  Alga ;  they  are  re-  ^ 
garded  by  Mr.  Berkeley  as  a  transition  between 
spermatozoids  and  minute  zoospores. 

Oomoa  (Gr.  &6y^  and  C^or^  animal).  A 
name  applied  by  Ficinus  and  Cams  to  a 
primary  division  of  the  animal  kingdom,  in- 
cluding those  in  which  the  nervous  and  sangui- 
ferous systems  are  incompletely  developed,  and 
in  which  the  organisation  resembles  the  simple 
condition  of  the  onim  of  the  higher  classes. 
This  division  corresponds  to  the  Acrita. 

Opacity  (Lat.  opacitas,  from  opacus,  dark). 
In  Optics,  that  quality  of  bodies  which  renders 
them  opaque,  or  incapable  of  transmitting  light. 
It  seems  to  depend  upon  the  nature  or  disposi- 
tion of  the  particles  of  bodies^  but  its  precise 
cause  is,  at  present,  far  from  being  understood. 
According  to  Newton,  opacity  may  arise  from 
the  unequal  densities  of  the  particles  of  certain 
substances,  in  consequence  of  which  the  rays 
of  light  on  entering  those  substances  suffer 
such  refractions  and  reflections  as  compel  them 
there  to  remain,  and  cause  them  to  be  finally 
absorbed ;  while,  in  bodies  of  a  homogeneous 
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nature,  as  glass,  diamond,  &e.,  the  lig^  expe- 
riences so  much  less  of  these  irreffolar  actions, 
that,  except  when  the  thickness  cif  the  medium 
is  very  great,  it  is  enabled  to  pass  quite  through 
them. 

The  entire  absorption  of  all  the  lig^  whidi 
enters  a  substance,  merely  by  the  multiplied 
refractions  or  reflections  which  it  nndeigoes 
within  the  mass,  is  difficult  to  conoeire,  and 
the  advocates  of  the  undulatory  theory  ascribe 
opacity  to  the  unfitness  of  the  poree,  or  in- 
tervals between  the  molecules  of  a  body,  for 
permitting  the  vibrations  of  the  paiticlM  of 
ether,  wi^out  disturbing  the  molecules,  idudi 
thus  appropriate  to  themselves  the  vis  viva 
which  would  otherwise  have  belonged  to  the 
transmitted  ethereal  vibrations.  The  same 
persons  consider  transparency  to  consist  ia 
such  a  disposition  of  the  molecules  of  a  bo^ 
that  the  incident  waves  of  ether  can  be  props- 
gated  with  a  certain  degree  of  freedom  throng^ 
the  mass ;  some  impediment  to  the  propagation 
of  the  waves  may  exist  in  the  most  transpareDt 
substances ;  and  hence  when  such  substances 
have  more  than  a  certain  thickness,  the  wavei 
cease  to  be  transmitted  through  them,  ifitg" 
link  Cyclopipdiaf  *  Arts  and  Sciences.') 

Opal  (Lat.  opalus,  Gr.  iitixKtos).  A  beauti- 
ful mineral  characterised  by  its  iridescent  r»- 
flection  of  light.  It  is  a  kind  of  amorphous  siha, 
containing  between  five  and  ten  per  cent  of 
water,  mechanically  mixed  with  it  Common 
Opal  in  some  of  its  characters  reaemblce  tbs 
Precious  or  Noble  Opal ;  but  it  has  no  play  of 
colours,  and  is  more  abundant,  the  former  bdog 
a  very  rare  mineral.  Opal  is  found  in  veins  ia 
porphyry  and  in  vesicukr  cavities  in  amygda- 
loid, chiefly  in  Hunga^,  Mexico,  the  Faroe 
Islands,  and  IceLind.  (PUny,  Natural  ffistcry, 
lib.  xxxvii.  6.) 

Opal-Jasper.  A  kind  of  Opal  containing 
a  large  amount  of  iron-oxide. 

Openinrs*  In  Architecture,  the  piercings, 
or  unfilled  parts  in  a  wall,  left  for  the  puxpoee 
of  admitting  light,  air,  &c  In  Civil  Engi- 
neering, the  openings  are  often  left  for  & 
purpose  of  diminishing  the  weight  that  wodd 
otherwise  press  upon  the  foundations,  or  for 
the  purpose  of  economy  in  the  structure.  Then 
can  be  no  rule  for  calculating  the  proportioii  of 
the  solid  to  the  openings ;  Uie  only  mvariahls 
principle  in  setthng  them,  is  to  make  tV« 
always  immediately  over  one  another,  soUdi 
over  goiidSf  voids  over  voids. 

Opeva  (Ital.).  A  musical  drama,  in 
which  the  music  forms  an  essential  part,  and 
not  merely  an  accompaniment.  The  whole 
dramatic  art  of  the  ancients  possessed  much  of 
un  operatic  character.  The  choric  parts  were 
sung ;  and  if  the  dialogue  was  not  carried  on 
in  the  musical  tone  termed  recitative  in  raoden 
times,  it  was  certainly  delivered  in  an  axti- 
ficially  raised  and  sustained  key,  very  diffeicnt 
from  the  ordinary  or  oratorical  speech.  The 
first  operas  in  modem  times  were  performed  in 
Italy,  about  the  end  of  the  fifteenth  oentmy. 
The  Orpkfo  of  Poliziano  haa  been  dted  aa  the 
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first  complete  piece  of  this  ■ort.  Jean  Antoine 
Biiif  introduced  the  opera  into  France,  where 
the  earliest  representation  of  this  kind  is  said 
to  have  taken  place  at  the  marriage  of  the  due 
de  Joyeuse,  in  1582.  In  1707,  the  opera  of 
Arsinoe,  consisting  of  English  words  adapted 
to  Italian  airs,  was  performed  at  Drury  liine, 
and  a  succession  of  entertainments  of  this  kind 
terminated  in  the  Italian  opera.  The  first 
attempt  at  a  wholly  English  opera  was  made 
by  Sir  William  Daveuant,  in  1666.  The  opera 
is  divided  into  stria  and  buffa,  according  to  the 
subjects  and  the  character  of  the  music ;  and 
between  the  limits  of  both  there  is  a  third 
species,  or  mezzo  stUe,  not  very  accurately 
definable.  The  opera,  properly  speaking,  ad- 
mits only  of  singing  and  recitation,  although, 
in  some  of  the  German  operas,  dialogue  is  also 
introduced.  The  romantic  opera,  which  is 
considered  as  a  German  invention,  is  a  com- 
pound between  the  two  Italian  species.  Me- 
tastasio  in  Italy,  and  Goethe  in  Germany,  have 
both  written  for  the  opera ;  but  these  are 
splendid  exceptions,  ana  the  poetry  has,  in 
most  instances,  been  held  entirely  subservient 
to  the  music  At  the  beginning  of  last  century 
the  opera,  on  its  more  general  introduction  into 
France  and  England,  was  attacked  as  an  ab- 
surdity by  almost  all  the  wits  and  critics  of 
the  day.  Defenders,  however,  were  not  want- 
ing ;  and  foremost  among  them  Voltaire  came 
forward  with  an  apology  for  the  opera  in  the 
preface  to  his  tragedy  of  (Edipe. 

Opera-glass.  A  small  telescope  used  in 
theatres,  whence  it  has  its  name. 

The  common  opera-glass  is  simply  the  tele- 
scope, as  invented  by  Galileo  in  1609,  and  the 
first  employed  for  the  purpose  of  exploring  the 
heavens.  A  section  of  the  instrument  is  repre- 
sented  in  the  annexed  figure.    It  consists  of  an 


object-glass  A  B,  the  focal  length  of  which  is 
usually  from  four  to  eight  inches.  The  eye- 
glass, CD,  is  a  double  concave  or  plano-concave 
lens,  from  half  an  inch  to  two  inches  focus;  the 
distance  between  the  two  lenses  is  eaual  to  the 
difference  of  their  focal  lengths ;  and  the  mag- 
nifying power  is  in  the  ratio  of  those  lengths. 
Rays  of  light,  R  R^  falling  on  the  object-glass, 
are  refracted  towards  the  axis  X  Y,  and  proceed 
to  meet  in  the  focus  of  the  lens  at  F.  But  before 
they  reach  that  point  they  are  intercepted  by 
the  concave  lens  CD,  the  focus  of  which  is 
also  at  F,  and  by  which  they  are  restored  to 
their  parallelism,  or  aro  even  rendered  di- 
vergent. The  rays,  therefore,  proceeding  from 
the  object  enter  the  eye,  whick  is  appBed  to 
the  lens  C  D,  without  crossing  each  other,  or 
forming  an  image ;  and  hence  the  distinctness 
of  the  Galilean  exceeds  that  of  all  other  tele- 
scopes; hence,  ^so,  there  is  no  inversion  of 
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the  image,  and,  as  there  are  only  two  glasses 
the  loss  of  light  is  inconsiderable. 

The  lens  A  B  may  be  either  single  or  com- 
pound. If  a  single  lens  of  plate  glass  is  used. 
It  should  be  nearly  convexo-plane ;  if  a  convex 
of  plate  and  a  concave  of  fiint  be  combined  to 
fonn  the  compound  lens,  the  former  should  be 
nearly  convexo-plane,  and  the  latter  concavo- 
plane.  As  to  the  eye-glass,  it  is  always  single ; 
and  the  plano-concave  form  is  perhaps  better 
than  the  double  concave,  the  eye  being,  in  fact, 
never  placed  in  actual  contact  with  it.  For 
any  magnifying  power  above  three  or  four,  it 
ought  to  be  limited  to  an  aperture  rather  less 
than  that  of  the  pupil  of  the  eye ;  and  where 
distinct  vision  is  desired,  the  eye  should  be 
placed  as  accurately  as  possible  on  the  axis  of 
the  instrument.    (Coddington's  Optics.) 

The  area  or  field  of  view  of  this  instrument  is 
verv  limited,  and  for  this  reason  it  cannot  be  used 
with  any  high  magnifying  power.   [Tblbscopb.] 

Operameteri  A  piece  of  machinery  for 
registering  the  number  of  revolutions  made 
by  the  shafts  or  wheels  of  mill-work. 

OperatlOBSv  Oaloalus  of;  The  name  now 
given  to  '  the  science  which  treats  of  the  com- 
binations of  symbols  of  operation  conformably 
to  certain  given  laws,  and  of  the  relations  by 
which  these  symbols  are  connected  with  the 
subjects  on  which  they  operate.'  A  striking 
formal  analogy  between  certain  results  in  the 
differential  calculus  and  other  purely  alge- 
braical ones  having  been  observed,  mathema- 
ticians wero  led  to  investigate  its  origin,  and  to 
perceive  that  it  proceeded,  not  from  accident, 
but  from  a  true  resemblance  between  the  opera- 
tive lotos  which  were  therein  involved.  It  was 
thus  that  Arbogast  and  Servois  (Annales  de 
MathhnatiqueSf  vol.  v.)  were  led  to  the  principle 
of  the  separation  of  symbols  of  operation  from 
those  of  quantity,  and  Uience  arose  the  far 
more  general  calculus  of  operations,  by  means 
of  which  we  are  not  only  enabled  to  arrive  at 
known  results  with  greater  certainty  and  fa- 
cility, and  to  express  Uiese  results  with  greater 
brevity  and  ele^nce,  but  aro  also  provided 
with  a  powerful  instrument  of  investigation. 

Several  applications  of  the  calculus  to  th» 
processes  of  differentiation  and  integration 
having  been  already  explained,  we  propose 
here  merely  to  direct  attention  to  the  three 
operative  laws  which  are  most  frequently  con- 
templated, and  afterwards  to  refer  to  the 
works  in  which  the  subject  is  treated  from 
a  more  general  point  of  view. 

1.  Two  operations  are  said  to  obey  the  law 
of  commutation  when  the  result  of  their  succes- 
sive performance  upon  any  subject  is  unaffected 
by  the  order  in  which  the  operations  are  applied. 
The  commutative  character  of  the  symbols,  f 
and  ^,  of  two  such  operations  is  expressed  by 
the  equation 

where  tt  is  the  subject  operated  upon.  2.  An 
operation  is  said  to  Ailfil  the  law  of  distribution^ 
and  the  corresponding  symbol  ^  is  said  to  \m 
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ditMbuHve,    when,  u  and  v   being    distinct 
subjects, 

3.   The  law  of  repetition  is  expressed  by  the 
equation 

and  is  satisfied  by  all  known  operations;  it 
merely  indicates  that  the  subject  u  is  converted, 
by  the  operation  ^,  into  another  subject  ^.u^ 
upon  which  the  same  operation  may  be  repeated,  ! 
and  further  that  *p*.Ut  for  instance,  is  to  be  re- 
ff&rded  as  an  abbreviation  for  ^.^.^.u.  Assum- 
ing th^  generality  of  this  index  law,  we  are  led 
to  regard  ^<*  as  a  non-operator  and  0~^  as  a 
Bymbol  for  the  inverse  operation  which,  per- 
formed upon  the  result  of  the  direct  operation 
0,  restores  the  original  subject. 

The  only  elementary  Treatise  on  the  Calculus 
of  Operations  yet  published  is  by  Carmichael 
(London  1855) ;  a  brief  exposition  of  its  prin- 
dples,  however,  will  be  found  in  Gregory's 
Exam]>les  (Cambridge  1856),  in  Boole's  Dife- 
rentidU  Equations,  in  Price's  Infinitesimal  Cal- 
culus, and  in  several  other  text-books.  The 
more  profound  investigations  on  the  subject 
by  Boole,  Hargreave,  Bronwin,  Gh»ves,  Cayley, 
^Ivester,  Donkin,  Spottiswoode,  and  others,  will 
be  found  in  the  pages  of  the  Cambridge  and 
Dublin  Mathematical  Journal,  and  of  the  Philo* 
sophical  Transactions  of  the  Royal  Society  and 
Royal  Irish  Academy.  Professor  Boole's  very 
able  memoir  '  On  a  General  Method  of  Ana- 
lysis,' Phil.  Trans.  1844,  may  be  said  to  have 
marked  an  epoch  in  the  history  of  the  Calculus. 

Operonlnm  (Lat.  operio,  /  cover).  Li 
Botany,  the  lid  of  anything.  The  term  is 
applied  to  the  cap  of  the  pitcher  of  Nepenthes ; 
to  the  loose  apex  of  such  fruits  as  that  of 
Lecythis;  to  the  conical  limb  of  the  calyx  of 
Eucalyptus,  and  to  the  body  which  closes  up 
the  spore-case  of  a  moss. 

Opbrcitlvm.  In  Zoology,  this  term  is 
applied  to  the  apparatus  supported  by  four 
bones  which  protects  the  gills  of  fishes ;  also  to 
the  horny  or  calcareous  plate  which  closes  the 
aperture  of  univalve  shells ;  and  to  the  four 
calcareous  pieces  which  defend  tbe  entrance  to 
the  tube  of  Balanites  or  bell-barnacles. 

Oplildelde  (Gr.  t(pis,  a  serpent,  and  K\%is, 
a  hey).  The  largest  brass  wind  instrument 
of  the  trumpet  species,  and  forming  the  bass 
to  that  class  of  instruments :  its  compass  is 
from  double  Bf)  to  At)  above  the  line,  in  the 
bass  clef,  being  three  octaves. 

Opliidlans  (Gr.  ^<s).  The  name  of  the 
order  of  reptiles  which  includes  all  the  serpen- 
tiform  species  of  that  dass,  corresponding  to 
the  Amphibia  serpentes  of  Linnaeus. 

OpliloiTlossaceflB  (Ophioglossum,  one  of 
the  genera).  A  natural  order  of  Ferns  or 
pseudo-ferns,  distinguished  by  the  absence  of 
a  ring  to  the  spore-cases,  and  by  the  straight, 
not  circinate,  vernation  of  the  fronds.  It  is 
represented  in  this  country  by  the  Adder's- 
tongue,  Ophioglossum  vulgatum,  uid  the  Moon- 
wort,  Botrychium  Lunaria, 
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Optdomaaoj  (Gr.  6^is,  and  ymn^ia^pr^' 
The  art  of  divination  from  serpents, 
'bus  the  seven  coils  of  the  serpent  seen  on  the 
tomb  of  Anchises  were  held  to  indicate  the 
number  of  ye^rs  of  iBneas's  future  wander- 
ings:— 

Septem  etenlm  gjroa,  aeptena  Tolnmina  tzmxit. 

Ophtorliima  (Gr.  t^is,  and  ^i^a,  a  root). 
A  genus  of  the  Cinchona  family,  deriving  its 
name  of  Snake-root  from  the  circumstance  that 
the  roots  of  some  of  its  species  are  reputed  to 
be  a  cure  for  snake-bites.  0.  Mungos  is  thus 
regarded  in  Ceylon  and  India,  and  being  in- 
tenselv  bitter  may  possess  medicinal  virtues; 
though  in  the  case  of  snake-bites  it  often  occurs 
that  the  reputation  is  based  more  on  the  snake- 
like form  of  some  part  of  the  plant — in  this 
case  the  root — than  on  its  curative  properties. 
The  same  plant  which  grows  in  the  Eastern  and 
the  Malay  Archipelago  is  called  eartk-gaU  by 
the  Malays  on  account  of  its  bitterness. 

Opblte  (Gr.  S^is).  A  synonym  for  Ser- 
pentine, in  consequence  of  its  spotted  appear- 
ance, like  the  skin  of  a  snake.  The  name  is, 
also,  sometimes  applied  to  green  speckled 
porphyry. 

Oplilt«s  (Gr.  6<pis).  The  name  of  an  early 
sect  of  Christian  heretics,  who  emanated  from 
the  Gnostics,  so  called  from  their  worshipping 
the  serpent  that  tempted  Eve.  They  con- 
sidered the  serpent  as  the  father  of  all  the 
sciences,  which,  but  for  the  temptation  of  our 
first  parents,  would  never  have  been  known. 

Opliliioliiis  (Gr.  d^iovxos,  holding  a  mt- 
pent),  also  called  BerpMitailiis.  One  of 
the  constellations  of  the  northern  hemisphere. 

Oplirjrs  (Gr.  dipp^s,  an  eyebrow).  A  eenus 
of  terrestrial  herbaceous  tuberous-rooted  Or- 
chids, very  nearly  related  to  Orchis,  and  yield- 
ing some  very  pretty  native  species,  occur- 
ring in  dry  pastures  in  the  south-eastern  parts 
of  England.  They  have  a  curiously  marked 
convex  lip,  which  bears  a  resemblance  to 
some  insect,  and  from  this  circumstance  the 
plants  are  called  Bee-orchis,  Fly-orchis,  Spider' 
orchis,  &c. 

Oplitl&almia  or  Ophthalmitis  (Gr.  d^ 
BaXySa).  Inflammation  of  the  eye.  This  term 
is  applied  to  diseased  action  of  various  parts 
of  the  eye.  In  common  cases  its  seat  is  the 
conjunctival  membrane,  and  it  is  relieved  by 
fomentations  of  warm  water  or  of  decoction 
of  poppy-heads,  by  leeches,  cupping,  purging; 
and,  m  violent  cases,  these  depletive  measures 
are  by  some  practitioners  carried  to  a  consider- 
able extent,  and  aided  by  blisters  to  the  temple 
or  nape  of  the  neck.  Emetics  have  some- 
times been  of  service.  When  all  inflammatoiy 
symptoms  have  subsided,  local  astringents  and 
mild  strengthening  eye-waters  may  be  resOTted 
to ;  but  so  long  as  any  infiammaaon  remains, 
they  should  be  most  cautiously  appHed.  Some- 
times the  iris  is  the  seat  of  inflammation.  This 
in  some  forms  is  attended  with  fever,  great 
intolerance  of  lights  and  pain,  and  requires 
active  treatment. 
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Inflammatioii  may  be^  in  the  deep  tissues 
of  the  eye,  or,  commencmg  from  without,  may 
extend  to  the  internal  stmotures,  and  the  eye 
may  be  destroyed  with  great  rapidity,  or  tne 
transparent  cornea  may  lose  clearness,  and  the 
sight  thus  be  lost.  That  dreadful  scourge  the 
Egyptian  ophthalmia  is  of  the  latter  character. 
The  term  ophthalmia  must  be  regarded  as  a 
generic  one,  and  we  find  its  species  or  yarieties 
yery  numerous.  It  may  be  of  gouty,  rheuma- 
tic, gonorrhoea!  or  syphilitic  character,  and  the 
treatment  must  be  modified  accordingly.  The 
purulent  ophthalmia  of  children,  generally  re- 
sulting from  the  existence  of  sonorrhceal  or 
other  irritating  discharge  in  the  mother,  is 
frequently  met  with,  ft  generally  yields  to 
mild  astringent  ixgections  and  gentle  aperients. 

Opbtlialinodsrtita  (Gr.  i^OaXfUst  the  eye ; 
69^,  pain).  A  yiolent  pain  in  the  eye  without 
apparent  infiammation;  it  is  sometimes  of  a 
gouty  character. 

Oplifl&alinoptoaU  (Ghr.  i^aXfUs ;  trriifftt, 
a  fall),  A  protrusion  of  the  whole  globe  of 
the  eye. 

Opttthalmoaoope*  An  optical  instru- 
ment, inyented  by  Helmholtz  in  1851,  for  the 
examination  of  tne  interior  of  the  liying  eye. 
The  parts  of  the  eye  behind  the  iris  eyen 
when  illuminated  are  not  yisible  by  ordinary 
means,  because  the  light  on  emergence  from 
the  eye  is  returned  in  the  direction  of  the 
source.  There  are  now  no  less  than  thirty- 
seyen  forms  of  ophthalmoscope :  two  of  them 
are  adapted  for  self-obseryation,  and  are  called 
autophthalmoeoopes.  The  most  usual  ar- 
rangement is  the  following,  which  forms  a 
simple  pocket  instrument.  The  light  from  a 
candle  placed  near  the  patient's  ear  is  reflected 
by  means  of  a  small  ooncaye  mirror  into  the 
eye.  The  interior  thus  illuminated  is  yisible 
through  a  small  perforation  in  the  centre  of  the 
mirror,  and  can  be  magnified  l^  the  interposi- 
tion of  one  or  more  lenses.  This  instrument 
can  be  rendered  binocular  by  the  employment 
of  reflecting  prisms.  The  ophthalmoscope  is 
now  extensiyely  employed  in  the  obseryation 
and  treatment  of  diseases  of  the  eye,  and  has 
eyen  rendered  seryice  in  cases  of  obscure  brain 
disease.  Photographs  of  the  liying  retina  can 
be  successfully  taken  by  means  of  this  instru- 
ment. 

Opiaalo  Aold.  A  crystallisable  acid 
formed  by  the  action  of  peroxide  of  manganese 
on  a  solution  of  oarootine  in  dilate  sulphurio 
acid.    Its  formula  appears  to  be  C^fiifig. 

Opfanine.  An  alkaloid  existing  in  Egyp- 
tian opium.  Its  properties  resembk  those  of 
narcotme. 

Opiate  (Qt.  hrds,  juice).  A  medicine  pro- 
ducing sleep.     [Anodtxb.] 

OpUthocollan  (Gr.  iwi<r99,  behind,  and 
icoTXof,  concave),  A  family  of  extinct  Croeodilia 
in  which  the  yertebrse  presented  the  ball  form- 
ing thfi  articular  surface  in  fr^nt,  and  the 
cayity  to  receiye  it  behind.  The  fossil  CetiO' 
sauria  and  Strepioepondyli  form  examples  of 
this  family.    [pBoooujAir ;  AlCPHiocBiiAir.] 
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OpIstlMdoiiiiis  {Qt,  iwiMio/iot),  In  An* 
cient  Architecture,  the  enclosed  space  at  the 
back  of  the  cell  of  a  Grecian  temple,  which 
corresponded  with  the  Latin  term  poBlicum, 
and  seryed  generally  as  a  treasure  chamber. 

OplstliOfi«pliiiin(Gr.  iwiffeSypa^s,  writ- 
ten on  the  back).  In  Classical  Antiquity,  a  set 
of  tickets,  or  a  roll  of  parchment  or  paper, 
answering  the  purpose  of  a  memorandum  book 
or  commonplace  book,  to  enter  notes  for  sub* 
sequent  reyision ;  so  called  from  being  written 
oyer  both  on  the  front  and  back.  Any  ordi- 
nary MS.  in  which  the  transcriber  had  em- 
ployed both  the  fix>nt  and  back  of  the  papyros 
was  indeed  an  opisthograph,  strictly  so  caUed ; 
a  practice  to  which  allusion  is  made  in  the  well- 
known  yerse  of  Juyenal : — 

Scrlptns  et  in  tergo,  neo  dun  flnitni  Orertes. 

Oplstliotonoa  (Gr.  from  tfvM^t ,  baekwards, 
and  rc(i«*,  /  stretch),  A  spasmodic  action  of  this 
muscles,  by  which  the  body  is  bent  backwarda. 

Optmn  (Gr.  bw6Sf  juice).  The  inspissated 
juice  of  the  poppy,  obtained  by  wounoing  the 
unripe  seed  capsmes  of  the  Popaiwr  somniferum^ 
collecting  the  milky  juice  which  exudes  and 
dries  in  the  sun,  and  kneading  it  into  cakes. 
The  cakes  of  the  best  opium  are  coyered  ex- 
ternally with  pieces  of  dried  leayes  and  the 
seed  capsules  of  some  species  of  Bumex,  It 
should  be  of  a  ridi  brown  colour,  tough  con> 
sistency,  and  smooth  uniform  texture;  its 
peculiar  narcotic  smell  should  be  strong  and 
fresh;  its  taste  bitter,  warm,  and  somewhat 
acrid.  The  chemical  analysis  of  opium  has 
shown  that  its  actiyity  as  a  medicine  principally 
depends  upon  the  presence  of  a  peculiar  alka- 
line base  called  morphia,  in  combination  with 
an  acid  which  has  been  termed  meeonic  aeid. 
Opium  also  contains  Codkza,  TKnAU,  Nab- 
CBiA,  NABcoTDfE,  MacoiTiKB,  a  yolatile  odoroua 
principle,  gum  resin,  extractiye  matter,  and 
small  portions  of  other  substances. 

The  ayerage  relatiye  proportions  of  the  moit 
important  components  of  fine  Turkey  opium, 
preyiously  drieo,  are  giyen  as  follows,  upon  the 
authori^  of  Messrs.  T.  and  H.  Smith,  of  Edin- 
burgh, Phairm,  Jowm,  October  1866 : — 


Morphia 

.  10-00 

Narcotine 

.    600 

Thebaine 

.    0-16 

Papayerine     . 

.    1-OC 

Meconine 

.    001 

Meeonic  acid  . 

.    4-00 

Thebolactic  acid     . 

.     1-26 

Codeia   .        .        .        . 

.    0-80 

Narceia .        .        .        . 

.    002 

• 

22-7S 

Other  matters 

.  77-27 

Opium  is  the  most  important  remedy  in  the 
Ma£ma  Medica ;  for  almost  all  other  medicineSi 
substitutes  may  be  found,  but  for  opium  none, 
at  least  in  the  miy'ority  of  cases  in  which  its 
peculiar  influences  are  required. 

The  English  druggist  gets  bia  fopplieiof 
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opium  chiefly  from  Asia  Minor,  and  particularly 
from  Anatolia,  the  shipments  being  made  from 
Smyrna.  Egyptian  opium  is  seldom  found  in 
the  European  market,  and  Btill  more  rarely 
Persian  opium.  In  wounding  the  capsules,  care 
is  taken  not  to  cut  through  them ;  for  in  tiiis 
case  the  seeds  would  not  ripen,  and  poppy 
seeds  are  valuable  for  various  economical  pur- 
poses.  The  opium  poppy  may  be,  and  indeed 
has  been,  cultivated  in  Southern  Europe,  but 
the  climate  is  too  uncertain  for  any  reliance 
on  a  remunerative  crop.  It  is  said,  too,  that 
the  poppy  exhausts  the  soil  more  than  most 
other  plants,  an  opinion  as  old  as  the  time  of 
Virgil  (Geor,  i.  78).  The  ancients  were  well 
acquainted  with  the  properties  of  the  poppy, 
its  medicinal  effects  having  been  noticed  by  so 
earlv  an  author  as  Hippocrates. 

The  market  value  of  opium  is  determined  on 
analysis  by  the  quantity  of  morphia  which  it 
is  found  to  contam.  In  the  best  specimens  of 
dry  Turkey  opium,  this  is  often  as  much  as  eight 
per  cent.,  and  it  has  been  discovered  in  still 
greater  quantity  in  some  samples.  The  amount 
of  opium  imported  into  England  in  the  year 
1863  was  247,111  pounds  from  Turkey,  4,632 
pounds  from  Egypt,  and  2,671  poimds  from 
other  places.  Turkey  opium  was  worth  1  Ss,  6d, 
a  pound,  E^rptian  9«.  lOd,  and  the  rest  8«.,  so 
that  the  total  value  of  the  imports  was  232,1 45/. 
But,  on  the  other  hand,  110,101  pounds  were 
exported,  of  which  the  largest  amounts  were 
taken  by  the  United  States,  Holland,  and  New 
Granada.  Up  to  1828,  a  duty  of  9^.  a  pound 
was  levied  on  opium,  but  it  was  reduced  to  4». 
in  that  year,  to  U.  in  1836,  and  the  duty  was 
totally  abolished  in  the  last  revision  of  the 
tariff. 

Opium  has  been  for  some  time  and  is  in- 
creasingly used  as  a  means  of  intoxication  in 
Turkey  and  India,  and  it  is  said  that  its  con- 
sumption for  these  purposes  has  been  greatly 
enlarged  in  this  country.  But  the  chief  market 
for  opium  is  China,  where  the  habit  of  smokine 
it  is  very  general,  despite  the  prohibition  and 
restrictions  which  the  government  has  put  upon 
its  use.  The  drug  which  supplies  the  Chinese 
market  is  almost  exclusively  supplied  from 
India,  where  the  cultivation  of  the  poppy  is  a 
strict  government  monopoly.  Indian  opium  is 
not  common  in  the  European  markets. 

There  are  several  kinds  of  Indian  opium. 
The  best  is  that  of  Patna.  This,  however,  is 
not  exported,  but  is  employed  in  dispensaries 
only.  Its  quality,  as  estimated  by  the  test 
mentioned  above,  is  as  high  as  that  of  the  best 
Turkey  sorts.  Much  opium  is  also  grown  in 
Kandeish,  more  in  the  Malwah  district,  and 
some  in  the  Himalayan  chain.  Any  person 
may  engage  in  the  culture  of  opium  at  his 
own  discretion,  but  the  government  is  the  sole 
puichaser.  It  has  been  said  that  the  occupation 
IS  not  a  profitable  one,  and  that  were  it  not  for 
the  advances  made  by  government,  the  culti- 
vation could  not  be  earned  on.  As,  however, 
the  increase  in  the  growth  of  this  article  is 
MUHrmoas,  the  exports  having  risen  in  quantity 
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from  62,000  chests  in  1860,  to  82,216  chests 
in  1863,  and  the  value  from  6,000,000/.  to 
12,500,000/.,  the  statement  may  be  doubted. 

The  form  in  which  opium  is  imported  into 
China  is  that  known  by  the  name  of  invetimaU, 
It  is  made  into  cakes  or  balls,  each  of  about 
four  pounds  weight.    This  opium,  which  con- 
tains about  thirty  percent,  of  water,  holds  only 
two  and  a  half  per  cent,  of  morphia.    It  is 
said  that  the  chest  of  opium  contains  159} 
j  pounds.      If  so,   the  declared  value   of  the 
I  exported  commodity  is  about  the  same  as  that 
I  of  the  best  Turkey  opium  in  England,  though 
I  probably  the  distance  of  the  European  market 
renders  it  possible  to  maintain  such  a  monopoly 
price. 

The  introduction  of  opium  into  China  was  a 
legitimate  branch  of  traffic  down  to  the  dose  of 
the  last  centurv.    Ever  since  that  period,  how- 
ever,  the  trade  has    been    contraband;  but 
though  the  Chinese  government  has  issued  edict 
upon  edict  prohibiting  the  importation  of  the 
drug,  the  consumption  of  Indian  opium  in  China 
has  in  little  more  than  sixty  years  risen  from 
1,000  to  about  80,000  chests  per  annum.     At 
first  the  trade  was  carried  on   at  Whampoa, 
fifteen  miles  below  Canton ;  and  next  at  Macao, 
whence  it  was  driven  by  the  exactions  of  the 
Portuguese ;  the  principal  entrep6t  being,  till 
the  outbreak  of  hostilities  between  the  British 
and  Chinese  in  1840,  in  the  bay  of  lintin. 
The  opium  is  kent  ou  board  ships,  commonly 
called  receiidng  ships,  of  which  there  are  often 
ten  or  twelve  lying  together  at  anchor.     The 
sales  are  mostly  effected  by  the  English  and 
American  agents  in  Canton,  who  ffive  orders 
for  the  delivery  of  the  opium ;  which,  on  the 
order  being  produced,  is  handed  over  to  the 
Chinese  smuggler,   who    comes  alongside  at 
night  to  receive  it    Frequently,  however,  the 
smuggler  purchases  the  opium  on   his  own 
account,  paying  for  it  on  the  spot  in  silver,  it 
being  a  lule  of  the  trade,  never  violated,  that 
;  the  money  must  be  paid  before  the  opium  is 
I  delivered.    When  the  drug  is  landed,  the  laws 
I  are  equally  set  at  defiance  in  its    progress 
i  throuA  the  country,  smoking  houses  being,  it 
is  said,  everywhere  established. 

One  of  the  latest  travellers  in  China,  Dr.  C.  A 
Gordon,  states  that  the  home  cultivation  of 
opium  is  commenced  in  the  Shensi  province; 
and  that,  although  the  quality  is  inferior,  it  is 
probable  that  in  course  of  time  its  superior 
cheapness  will  prove  a  formidable  rival  to  the 
monopoly  of  the  East  India  government.  Thu 
officials  have,  no  doubt,  connived  at  the  trade — 
have  been,  perhaps  (without  being,  as  haa  been 
stated,  corrupt),  disposed  to  wink  at  so  universal 
a  practice  as  that  of  opium  smoking^  and  havs 
been  also  probably,  to  some  extent,  addicted 
secretly  to  the  habit  themselves. 

When  the  habit  is  indulged  in  to  exocos  (and 
it  rarely  happens  that  self-control  is  compatable 
with  even  a  scanty  indulgence),  the  most  serious 
physical,  moral,  and  intellectual  consequences 
ensue.  Some  of  the  effects  of  opium  eating 
(opium  smoking  appears  to  be  even  mors  dele- 


OPOBALSAM 

tenons)  are  described  in  De  Quince/s  essajs. 
The  last  days  of  Coleridge's  life  were  wasted 
in  the  alternate  excitement  and  depression  in- 
duced by  this  stimulant  With  the  duller  Ori- 
ental, the  effects  are  far  more  degrading ;  and 
all  tiaTellers  in  China  concur  in  acknowledg- 
ing the  miserable  results  of  indulgence  in  the 
practice  of  opium  smoking.  It  may  be  impos- 
sible, perhaps,  for  government  to  interfere  with 
private  enterprise,  and  to  check  the  trade  in  a 
commodity  wnich  another  govemment  strives, 
ineffectually  perhaps,  but  with  right  motives,  to 
Jceep  out  of  its  dominions ;  but  that  a  govern- 
ment should  sanction  such  a' traffic,  and  that  it 
should  even  force  it  upon  the  commimity,  by 
making  war  on  the  admmistration  which  strives 
to  prevent  the  importation  of  so  noxious  a 
drug,  is  perhaps  as  discreditable  as  it  seems  to 
be  exceptional.  At  present,  however,  the  taste 
for  opium  smoking  is  fixed,  and  is  spreading 
in  China,  and  no  means  will  in  all  likelihood 
be  effectual  to  prevent  the  extension  of  the 
practice. 

OpobalMUB  (Ghr.  iwofidktrofAw),  Balsam  or 
balm  of  Gilead,  an  oleo-resin  of  a  peculiar 
fragrancy,  which  exudes  from  Balsainodendrcn 
^eadenu. 

OpoeliaUu  An  oil-yielding  plant  of  West- 
em  Africa,  the  Pentaclethra  Macrophylla  of 
botanists. 

Opodeldoc.  A  term  invented  and  formerly 
applied  by  Paracelsus  to  a  plaster  for  all 
external  ixnuries;  but  in  modem  usage  it 
signifies  a  liniment  made  by  dissolving  soap 
in  alcohol,  with  the  addition  of  camphor  and 
volatile  oils. 

Opoldla*  The  name  of  a  genus  of  Umbel- 
liferous plants,  which  at  one  time  was  supposed 
to  yield  the  fetid  gum  resin  called  galbanum, 
but  this  appears  to  have  been  a  misapprehen- 
sion. The  plant  is  a  tall  stout  herb,  found 
wild  in  Persia. 

Opopanax  (Gr.).  A  gum  resin  having  a 
peculiar  and  rather  disagreeable  odour,  formerly 
used  in  medicine.  It  is  the  produce  of  the 
Opopanax  Cktroniunif  and  is  brought  from  the 
Levant 

Oposouin.  The  common  name  of  the 
Marsupial  quadrupeds  of  the  genus  Diddp^s, 
characterised  by  three  kinds  of  teeth,  viz.  m- 
cisors,  canines,  and  molars ;  by  hinder  hands, 
and  a  prehensile  tail.  With  this  organisation 
the  opossums,  as  might  be  expected^  are  ar- 
boreal in  their  habits,  and  feed  on  a  mixed 
diet,  in  which  animal  food  preponderates.  The 
laiger  species  have  a  well-aeveloped  abdominal 
pouch,  in  which  the  young  are  received  at  a 
singularly  early  stage  of  developement  In 
some  of  the  smaller  opossums  the  diaracteristic 
pouch  is  nearly  rudimentaiy,  and  the  young 
are  carried  by  the  parent  on  the  back,  where 
they  ding  to  the  fur,  and  likewise  hold  on  by 
entwininff  their  little  prehensile  tails  round 
that  of  me  mother :  the  name  DitUlpkjfM  dor- 
ng^ra  is  on  this  account  given  to  one  of 
this  species.  The  true  opossums  are  now 
liautea    to    the    American    oontixient;    bat 
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during  the  Eocene  period  there  were  species 
of  JHdelphyt  in  both  France  and  England. 
[Mabsufialia.] 

Oppooitton  (Lat  oppositio).  In  Astronomy, 
this  term  denotes  the  aspect  of  two  bodies  when 
diametrically  opposite  to  each  other.  Thus 
the  moon,  or  a  planet^  is  said  to  be  in  oppo- 
sition with  the  sun  when  it  passes  the  meridian 
at  midnight. 

Ofpositiow.  In  the  Fine  Arts,  Coivtbast 
[which  see]. 

Ops  (liat.  akin  to  opimus,  wealthy).  In 
Mythology,  a  Latin  goddess  of  plenty  and 
fertility,  who  was  supposed  to  have  her  abode 
in  the  earth,  and  was  regarded  as  the  wife  of 
Satxtbic. 

Opstometer  (6r.  %f,  sights  and  i^h-poy, 
measure).  An  instrument  for  measuring  the 
extent  of  the  limits  of  distinct  vision  in  different 
individuals,  and  consequently  for  determining 
the  focal  lengths  of  lenses  necessary  to  correct 
imperfections  of  the  eye.  A  contrivance  for 
this  purpose,  by  M.  Lehot,  is  described  in  the 
Annalea  dee  Sciences  d^  Observatiim  for  June 
1829,  and  in  the  Notes  by  M.  Quetelet  to  the 
French  translation  of  Herschel's  Treatise  on 
Light.  Its  principle  depends  on  the  appearance 
presented  by  a  straight  line  placed  very  near 
the  eye,  in  the  direction  of  its  axis ;  and  it 
is  carried  into  practice  by  placing  a  thread 
of  white  silk  on  a  narrow  role  covered  with 
black  velvet  and  furnished  with  a  suitable 
apparatus  for  marking  the  exact  points  at 
wmch  the  thread  begins  and  ceases  to  be  dis- 
tinctly seen,  when  held  in  a  certain  position 
with  respect  to  the  eye.  An  instrument  for 
the  same  purpose,  on  a  different  principle,  had 
formerly  been  suggested  by  Dr.  x  oung. 

OptatlTo  Mood.    [Graxicab.] 

Optio  JTorveo.  The  second  pair  of  nerves. 
They  arise  from  the  thalami  nervorum  optieO' 
rum,  and,  perforating  the  bulb  of  the  eye,  form 
the  retina, 

Optloo  (Gr.  iwrucSSf  belonging  to  sight). 
That  branch  of  physical  science  which  treats 
of  light  and  vision. 

The  theory  of  light,  and  the  different  hvpo- 
theses  respecting  its  propagation,  having  been 
explained  under  the  term  Light,  and  its  most  re- 
markable properties  being  described  under  their 
respective  hoids  [Chbomatxcs;  DiFFRAcnoir; 

IXTBBFBBBNCB ;  PoJLABISATION ;  REn^XIOM ;  Rll- 

FBAcnoK,  &c.],  we  shall  here  confine  ourselves 
to  the  explanation  of  the  phenomena  and  laws 
of  vision,  and  the  formation  of  images ;  and 
this,  in  fact,  comprehends  all  that  is  meant  by 
optics,  in  the  strict  sense  of  the  word. 

Description  of  the  Eye. — The  human  eye  is  of 
a  spherical  form,  having  a  slight  projection  in 
front  The  annexed  figure 
represents  a  horizontal  sec- 
tion of  it  through  its  axis. 
It  consists  of  three  principal  UIbI  s 
chambers,  filled  witn  differ^ 
cut  humours,  or  transparent 
media  of  different  refractive 
powers.  The  first  of  these  media,  occupying  tho 
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anterior  chamber  A,  is  called  the  aqueous  ha- 
monr,  and  consists  almost  entirely  of  pure  water. 
The  cell  in  which  the  aqueous  humour  is  contain- 
ed is  bounded  on  its  anterior  side  bj  a  strong 
homj  transparent  substance,  called  the  cornea, 
the  figure  of  which  is  an  ellipsis  of  reyolution 
about  its  migor  axis.  The  posterior  side  of  the 
cell  is  formed  bj  the  iris,  a  kind  of  circular 
opaque  screen  consisting  of  muscular  fibres,  by 
the  contraction  or  expansion  of  which  an  aper- 
tore  in  its  centre,  called  the  2>ujpi/,  is  increased 
or  diminished  according  to  the  illumination,  in 
carder  to  protect  the  eye  and  preserve  its  sensi- 
bility by  equalising  the  quantity  of  light  ad- 
mitted into  It  The  second  humour,  called  the 
crystalline  lens^  B,  enclosed  in  its  capsule,  lies 
immediately  behind  the  pupiL  Its  figure  is  a 
solid  of  reyolution,  having  its  anterior  surface 
much  less  curved  than  the  posterior ;  and  both 
furfaces  are  ellipsoids  of  revolution  about  their 
lesser  axes.  The  crystalline  is  somewhat  denser 
towards  the  centre  than  at  the  outside ;  the  in- 
crease of  density  serving  to  correct  the  aberra- 
tion, by  shortening  the  focus  of  the  rays  near 
the  centre.  The  third  or  vitreous  humour,  C, 
fills  the  posterior  chamber  of  the  eye.  This 
fluid  scarcely  differs  from  the  aqueous  humour, 
either  in  spedflc  gravity,  or  chemical  composi- 
tion, or  refractive  power. 

ThA  following  are  the  refractive  powers  of 
the  different  humours  of  the  eve,  according  to 
Sir  David  Brewster,  the  ray  of  light  being  in- 
cident on  them  from  air : — 


Humour 
1*886 


Sorteaa 
1-8787 


CrjrtlaUiiM 

C«ati« 

1-8990 


1-8879 


VUtmiu 
Hamoar 
1-3894 


But  as  the  rays  refracted  by  the  aqueous  humour 
pass  into  the  crystalline,  and  from  the  crystal- 
line into  the  vitreous  humour,  the  indices  of  re- 
fraction of  the  separating  surfaces  of  these 
humours  will  be — 

From  aqneonshnmour  to  oqteroost  of  crjBtallliie  1*0466 
From  ditto  to  cryitalline.tuliig  the  mean  index  .  1*08/^ 
From  yttreoaa  to  oTBtalUne  onter  coat  «  .  1*0445 
Fh>m  ditto  to  ditto,  using  the  mean  index        .  1*0882 

(*  Optics,'  Cabinet  Cydopadia,') 

Tjit  posterior  sur&ce  of  the  cell  of  the  vi- 
treous humour  is  covered  by  the  retina^  d,  a 
network  of  inconceivably  delicate  nerves,  all 
branching  from  the  optic  nerve,  0,  which  enters 
the  eye  obliquely  at  the  inner  side  of  the  orbit 
next  the  nose.  The  retina  lines  the  whole  of 
the  cavity  0  from  r  to  r,  at  which  point  the 
capsule  of  the  crystalline  commences.  Its 
nerves  are  immersed  in  €ke  piyTnentum  nigrum^ 
very  black  velvety  matter  which  covers  the 
choroid  membrane,  and  the  use  of  which  is  to 
absorb  and  stifie  all  the  light  which  enters  the 
eye  as  soon  as  it  has  done  its  ofSce  of  exciting 
the  retina ;  thus  preventing  internal  refiections, 
and  consequent  confusion  of  vision.  The  whole 
of  these  humours  and  membranes  are  contained 
in  a  thick  tough  coat,  called  tSie  sclerotica, 
which  unites  with  the  cornea  and  forms  what  is 
commonly  called  the  white  of  the  eye.  The  spot 
tt  which  the  optic  jierve,   0,  enters  the  eye 
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is  totally  insensible  to  the  stimulus  of  ligiiti 
and  is  therefore  called  the  punctum  oescum, 
(Herschel  on  Lights  Ency.  Metr.)  For  a  more 
detailed  and  anatomical  description  of  the  eye, 
seeEn. 

From  this  description  of  the  eye  it  is  evident 
that  light  in  passing  through  it  must  undergo 
a  series  of  refractions,  in  the  same  manner  as 
in  passing  through  a  system  of  lenses.  When 
a  pencil  of  luminous  ravs,  proceeding  from  an 
exterior  point,  passes  through  the  transparent 
cornea  and  penetrates  the  aqueous  humour, 
the  divergence  of  the  rays  is  diminished  by  this 
first  refraction.  The  rays  which  pass  through 
the  pupil  undergo  a  second  refraction  at  the  an- 
terior surface  of  the  crystalline,  which  renders 
them  itiU  more  convergent ;  and  on  leaving  the 
crystalline  and  passing  into  the  vitreous  humour 
thev  acquire  their  final  degree  of  convergence^ 
and  proceed  to  form  an  image  at  a  focus  on  &e 
retina,  or  very  near  that  membrane.  F^pe- 
rience  and  calculation  prove  that  when  vision 
takes  place  with  the  least  effort,  the  luminous 
point  (or  any  very  small  object  on  whidi  the 
eve  is  fixed)  is  at  such  a  distance  from  the  eye 
tnat  the  rays  enter  the  eye  with  precisely  that 
degree  of  divergence  which  is  required,  in  order 
that  after  suffering  the  several  refractions  they 
may  be  brought  to  meet  in  a  point  on  the  retina 
itself.  Hence  it  has  been  concluded  that  the 
sensation  of  sight  is  caused  by  the  impression 
made  by  lij^ht  on  the  retina,  when  it  is  concen- 
trated on  it  in  a  single  point  or  within  a  very 
small  space. 

The  image  of  an  object  on  the  retina  is  evi- 
dentlv  inverted  with  respect  to  the  position  of 
the  object  itself;  for  the 
ray  proceeding  from  the 
upper  extremity  of  an 
object,  a,  falls  on  the 
lower  extremity  a'  of  the 
image  on  the  retina.  Writers  on  optics  have 
often  puzzled  themselves  with  attempts  to  ex- 
plain me  cause  of  erect  vision  from  an  inverted 
image ;  the  subject,  however,  is  a  purely  psy- 
chological one,  and  does  not  admit  of  a  phyaioil 
explanation. 

Another  circumstance,  the  cause  of  which  has 
also  been  much  discusseid,  is,  that  although  an 
image  of  each  object  at  which  we  look  is  formed 
on  the  retina  of  both  eyes,  the  object  appears 
single.  Single  vision  with  two  eyes  is  attri- 
buted by  Dr.  Smith  to  the  habit  of  referring  the 
two  impressions  made  on  corresponding  points 
of  tiie  two  retinas  to  the  same  object ;  and  in 
fact,  if  we  press  slightl  v  on  the  cornea  of  one  eye 
so  as  to  derange  its  optical  axis,  the  two  images^ 
being  no  longer  on  parts  of  the  retina  wUdi 
habitually  correspond,  will  appear  double. 
Those  who  have  had  one  eye  distorted  by  a 
blow  see  double,  till  habit  has  taught  them 
anew  to  see  single,  though  the  distortion  re- 
mains. (For  a  review  of  the  various  theories 
that  have  been  proposed  to  ficcount  for  this 
phenomenon,  the  reader  nw  be  referred  t6  a 
paper  on  the  Phymology  of  Vision,  by  Roft 
Wheatstone,  in  the  PmL  Ihms.  for  1888.) 
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Ab  tlie  jadgment  which  we  form  of  the  real 
magnitude  of  a  distant  object  depends  not  only 
on  the  apparent  magnitude,  but  also  on  our  es- 
timation of  its  distance,  an  erroneous  estimate 
of  the  distance  will  neeessarilj  produce  an  illu- 
sion with  respect  to  the  magnitude.  Such  il- 
lusions are  frequent  in  the  night  time,  when  the 
darkness  preyents  us  from  distinguishing  the 
real  places  of  objects  and  their  relative  posi- 
tions. An  unusual  increase  or  deficiency  of 
the  transparency  of  the  atmosphere  produces 
the  same  effect ;  and  at  sea,  where  Uttle  as- 
sistance can  be  derived  from  the  appearance 
of  intervening  objects,  it  reauires  a  parti- 
cular training  of  the  eye  to  judge  correctly  of 
distances. 

The  effect  of  light  on  the  eye  has  a  sensible 
duration  after  the  eye  is  shut,  or  the  luminous 
object  removed.  During  the  twinkling  of  the 
eye,  we  never  lose  sight  of  the  object  on  which 
we  are  looking ;  and  if  a  burning  stick  be  at- 
tached to  the  extremity  of  a  string,  and  whirled 
rapidly  round,  a  complete  circle  of  light  ap- 
pears. This  persistence  of  light  on  the  retina 
gives  rise  to  a  great  number  of  illusions ;  such 
as  the  apparent  augmentation  of  volume  of  a 
musical  chord  when  in  rapid  vibration,  the 
train  of  light  which  appears  to  accompany  fall- 
ing meteors,  &c.  It  was  estimated  by  D'Arcy 
that  the  light  of  a  live  coal,  whirled  round  at 
the  distance  of  165  feet,  maintained  its  impres- 
sion during  the  seventh  part  of  a  second.  Ex- 
periments, however,  of  a  more  accurate  kind 
nave  shown  that  this  time  is  not  constant^  but 
18  influenced  by  several  circumstances.  Light 
must  act  on  the  eye  for  some  continuance  of 
time  in  order  to  produce  a  complete  impression ; 
and  it  is  foimd  that  the  time  during  which  the 
impression  that  has  been  produced  can  preserve 
an  equal  intensity  after  the  action  of  bght  has 
ceased  is  greater  m  proportion  as  the  impression 
is  less  intense.  On  the  contrary,  the  whole 
duration  of  the  impression  is  greater  as  the 
light  is  more  intense.  If  the  impression  has 
been  made  by  a  strongly  illuminated  object,  as 
the  setting  sun,  it  often  passes  through  a  series 
of  difi^rent  colours ;  in  other  circumstances^  it 
disappears,  and  is  renewed  after  some  seconds ; 
disappears  again,  and  so  on  several  times  in 
succession. 

The  eye  possesses  considerable  power  of  ad- 
justing its  parts  so  as  to  give  distinct  vision  for 
all  distances  within  certain  limits.  The  first 
of  these  limits  is  the  least  distance  from  the 
eye  at  which  small  objects,  as  the  print  of  a 
book,  can  be  seen  without  effort;  and  uie  second, 
the  distance  at  which  the  image  of  the  object 
becomes  confused.  The  space  between  these 
limits  is  the  field  of  vision ;  but  both  its  extent 
and  distance  from  the  eye  vary  considerably 
with  respect  to  different  individuals,  and  some- 
times even  with  respect  to  the  two  eyes  of  the 
same  individuaL  From  the  known  dimensions 
of  the  eye,  and  the  refractive  powers  of  its  dif- 
ferent substances,  it  is  found  by  calculation 
that  the  focal  distances  of  two  luminoiis  points, 
situated  at  the  two  limits  of  the  field  tit  vision, 
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differ  by  about  one  sixth  part  of  the  diameter  of 
the  eye. 

All  the  refractions  which  take  place  in  the 
interior  of  the  eye  are  in  the  same  direction ; 
consequently  the  eye,  regarded  as  an  optical 
instrument,  is  not  achromatic.  The  absence  of 
colour  about  the  images  formed  on  the  retina, 
excepting  in  very  particular  cases,  is  to  be  as- 
cribe in  part  to  the  small  breadth  of  the  pencil 
of  luminous  rays  which  passesthrough  the  pupil, 
but  principally  to  the  small  focal  distance  of  die 
eye;  in  consequence  of  which  the  unequally 
refrangible  rays  can  never  be  much  separated 
from  each  other.  It  has  lUso  been  surmised 
(Coddington's  Qp^fCf)  that  a  compensation  takes 
place  between  the  refractions  at  the  cornea  and 
the  crystalline,  a  ray  which  is  less  refracted  by 
the  former  being  more  refracted  by  the  latter, 
in  consequence  of  its  passing  through  it  at  a 
greater  distance  from  ike  axis. 

Distinct  vision  depending  on  the  convergence 
of  the  luminous  rays  which  proceed  from  an 
object  to  a  focus  on  the  retina,  it  follows  that 
if,  from  any  defeat  in  the  original  structure  of 
the  eye  or  any  deterioration  of  its  form  or 
powers,  the  rays  which  enter  the  pupil  are  not 
rendered  sufiidently  convergent  to  meet  at  the 
retina,  or  are  rendered  too  much  so,  and  thereby 
brought  to  a  focus  before  they  reach  the  retina, 
an  imperfect  and  indistinct  image  will  be  pro-- 
duoed.     It  happens  with  most  persons,  betweeuk 
the  ages  of  thirty  and  fifty,  that  the  crystalline 
lens  begins  to  undergo  a  change,  by  which  not . 
only  its  form,  but  also  its  density  and  refiractrre- 
power,  are  altered  in  such  a  manner  as  to  leftvo- 
it  capable  of  affording  distinct  vision  onty  of 
remote  objects.     This  defect  is  remedied  by 
a  convex  lens,  which  makes  up  for  the  flat- 
ness of  the  crystalline,  and  renders  parallel 
rays  slightly  convergent  before  entermg  the  ■ 
eye.    Let  a  o  be  an  object^  c  the  lens,  and  e  the 
centre  of  the  eye,  and  suppose  the  object  to  be 
placed  at  the  focal  distance  of  the  lens.    Since 
the  object  is  at  the  focus,  the  rays  of  a  pencil 
diverging  from  any  point  a  in  it  will  emene. 
parallel  to  each  other  and  to  ae;  they  w^. 
therefore,  after  refraction  in  the  eye,  be  brouffht 
to  converge  on  the  retina  at  a  point  a'  such  wat  . 
ea'  is  parallel  to  a  c.    Similarly,  rays  from 
6,  after  refraction  through  the  lens  and  the  eye,  . 
will  converge  to 
the  point  I/,  such 
that  el/  is  paral- 
lel to  6  <r.    Thus 
a  distinct  image 
o'y  wiUbe  formed 

on  the  retina,  and  the  apparent  angular  mag- 
nitude of  the  olgect  seen  through  the  lens  wll' 
be  the  angle  of  e  l/,  which  is  equal  to  a  c^ 
the  angle  subtended  by  the  object  at  the  centre 
of  the  lens,  and  therefore  greater  than  the 
angle  subtended  by  the  obje^  at  «,  th^  centare 
of  the  eye.  Henc^  Uie  image  appears  enlarged ; 
but,  the  nearer  the  lens  is  to  tne  eye,  the  less 
will  be  the  difference  between  the  apparent 
magnitudes  of  the  image  as  seen  with  ana  with- 
out the  lens,    yfhtn  sooh  lenses  are  employed 
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IQ  the  form  of  spectadea,  the  enlargement  of 
the  image  (which  in  this  case  is  not  intended) 
ia  hardly  sensible,  because  the  lens  is  commonly 
of  low  power,  and  because  the  person  who 
most  use  it^  to  see  distinctly,  cannot  easily 
make  a  comparison  between  the  appearance  of 
an  object  seen  with  or  without  the  lens.  The 
lenses  of  spectacles  ought  to  be  of  the  menis- 
cus form  [Lbks],  in  oi^er  to  refract,  without 
inducing  indistinctness,  pencils  coming  to  the 
eye  with  any  degree  of  obliquity.  Such  spec- 
tacles are  called  periacopiCf  and  their  adran- 
tage  was  first  pointed  out  by  Dr.  WoUaston. 

Sometimes  the  eye  is  so  formed  that  its 
power  of  giving  convergence  is  too  great,  and 
the  rays  are  brought  to  a  focus  before  they 
reach  the  retina.  Persons  having  this  defect 
are  called  shortsiffhted,  from  their  inability  to 
■ee  distant  objects  distinctly.  It  arises  ^m 
an  increase  of  densitr,  in  the  centre  part  of 
the  crystalline;  and  its  inconvenience  is  ob- 
viated by  a  concave  lens,  which  increases  the 
divergence  of  the  rays  before  they  enter  the 

Se.  For  the  same  reason  as  mentioned  above, 
e  lens  should  be  of  the  convexo-concave 
form,  L  e.  convex  on  the  outer  side  and  concave 
on  the  inner  side,  the  curvature  of  the  latter 
being  greater  than  that  of  the  former.  This 
lens  diminishes  the  apparent  magnitude  of 
lOlgects,  but  the  effect  is  scarcely  sensible. 
[Smith's  OpHes ;  Herschel's '  Treatise  on  Light,' 
^  Metropolitana ;  Brewster^s  '  Optics,'  Cab. 
K ;  Coddington's  OpHcs ;  Lam^,  Caurs  de 

jiique;  Pick,  Medicinische  Phytik.)  [Lbks  ; 
MiCBOsoopa;  Tbucscopb;  &c.] 

Optloal  Vmrallaz  In  Vision.  The  ap- 
vparent  displacement  in  position  undergone  by 
an  object  when  viewed  by  either  eye  singly. 
The  coalescence  of  the  separate  images  pro- 
•duced  by  each  eye  into  the  smgle  one,  which  we 
•ordinanlv  perceive  with  both  eyes,  is  generally 
explained  by  supposing  that  there  are  cor- 
responding points  in  each  retina  which  give 
to  the  mind  exactly  the  same  impression  of 
2>osition.  When  the  eyes  are  so  adjusted  that 
the  two  images  do  not  fall  on  corresponding 
points,  objects  appear  double.  This  effect  com- 
jnonlv  occurs  in  a  state  of  reverie,  and  can  be 
Tcadily  produced  by  a  slight  pressure  on  one 
eye-ball. 

Opttmates  (Lat.).  A  word  sometimes 
used  to  denote  the  Boman  nobility,  in  contra- 
distinction to  the  plebeians,  or  populares. 

Oi^ttmlsm*  In  Moral  Philosophy  and 
Theology,  the  system  which  regards  physical 
and  moral  evil  as  elements  of  the  universal 
order  of  things :  so  that  everything  is  good, 
viewed  in  relation  to  the  whole;  or,  in  the 
ordinary  phrase,  that '  all  is  for  the  best.'  This 
system  was  justified,  with  philosophical  induc- 
tions, by  Leibnitz  in  his  Thbodioba,  and  is 
popularly  illustrated  by  Pope,  in  his  E$say  on 
man;  but  it  is  best  known  (as  far  as  the 
Dame  is  concerned)  by  the  irony  of  Voltaire, 
in  his  celebrated  romance  of  Candide.  The 
optimism  of  Leibnitz  was  based  on  the  follow- 
ing trilemma:  If  this  world  be  not  the  best 
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Cible,  God  must  either,  (1)  not  have  known 
to  make  a  better,  (2)  not  have  been  able, 
(3)  not  have  chosen.  The  first  position  con- 
tradicts His  omniscience,  the  second  His  omni- 
potence, the  third  His  benevolence.  (Creuzer; 
Leilmitzii  Doctrina  de  Mundo  OpHmo,  Lips. 
1796.) 

Opttmna  Mazlmus  (Lat.  bett  and 
greatest).  Epithets  assigned  to  Jupiter  by 
the  ancient  Romans  to  indicate  his  superlative 
greatness  and  goodness. 

Option  (Lat.  optio,  a  choosing).  In  Eccle- 
siasticaii  Law,  a  prerogative  of  the  archbishops 
of  the  church  of  England.  Every  bishop  was 
bound  immediately  after  his  confirmation  to 
make  to  the  archbishop  a  legal  conveyance  of 
the  next  avoidance  of  any  one  benefice  or 
dignity  beloDging  to  his  see  which  the  arch- 
bishop might  choose  (whence  the  name),  to  be 
held  by  the  archbishop  as  his  private  or  inde- 
pendent property.  The  prerogative  is  now 
abolished. 

Option.  On  the  Stock  Exchange,  a  per- 
centage given  for  *  the  option '  of  putting  or 
calling,  i.e.  seUing  or  buying,  stock  in  time 
bargains  at  a  certain  price.  For  similar  tech- 
nicalities, see  Stock  Exchanob. 

Optomoter.  An  instrument  for  measuring 
the  focal  distance  of  the  eye,  or  the  distance 
at  which  a  minute  object  is  distinctly  seen. 
As  the  distance  varies  in  respect  of  different 
individuals,  the  instrument  is  applicable  to  the 
purpose  of  determining  the  focal  lengths  of  spec- 
tacles required  for  myopic  or  presbyopic  eyes. 

The  prmciple  upon  which  the  optometer  is 
constructed  appears  to  have  been  first  esta- 
blished expenmentally  by  Scheiner,  and  sub- 
sequently by  Dr.  Motte  of  Dantadc,  and  by 
Dr.  Porterfield.  If  we  look  at  any  minute 
object  through  two  pin  holes,  or  two  parallel 
slits  made  in  a  card  or  any  opaque  thin  body, 
the  distance  between  the  holes  or  slits  being 
less  than  the  diameter  of  the  pupil  of  the  eye, 
then,  if  the  object  be  at  the  point  of  perfect  vision, 
the  image  on  the  retina  will  be  single,  but  in 
every  other  case  it  will  be  double ;  and,  on 
varying  the  distance  of  the  object  from  the  eye^ 
the  two  images  will  be  seen  to  approach  to  <xr 
recede  from  each  other.  As  a  consequence  of 
this,  if  the  object  looked  at  be  a  line  pointed 
nearly  towards  the  eye,  it  will  appear  as  two 
lines,  crossing  each  other  in  the  point  of 
perfect  vision  at  a  very  acute  angle. 

The  practical  application  of  tlus  principle  is 
extremely  simple.  As  proposed  by  Dr.  Thomas 
Young,  {he  optometer  may  be  made  of  a  slip 
of  card  paper,  or  ivoiy  unpolished,  about  eight 
inches  in  length  (this  being  the  distance  of 
distinct  vision  for  most  eyes),  and  one  in 
breadth,  divided  longitudinally  by  a  black  line 
which  must  not  be  too  strong.  The  end  of  the 
card  is  bent  into  a  position  nearly  perpendicu- 
lar to  its  length,  or  a  detached  piece  may  be 
applied  in  the  same  inclined  position.  In  this 
part  (which  is  applied  to  the  eye)  a  hole  of 
about  half  an  inch  square  must  be  made,  the 
aide  being  so  cut  as  to  receive  a  slide  of  thidL 
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paper,  with  slits  of  different  sizes  from  a 
fortieth  to  a  tenth  of  an  inch  in  breadth, 
divided  by  spaces  somewhat  broader,  so  that 
each  obserrer  may  choose  that  which  best  suits 
the  aperture  of  his  pupil.  The  slide  is  then 
brougnt  close  to  the  eje,  and  the  black  line 
TiewMl  through  two  adjacent  slits :  it  appears 
as  two  lines  intersecting  each  other ;  the  point 
of  intersection  is  marked,  and  the  distance  of 
this  point  from  the  slide  is  the  focal  length  of 
the  eye.  (Young's  Lectures  on  Natural  Philo' 
eophy^  Tol.  ii.  p.  576,  or  p.  364  of  Kelland's 
edition ;  Priestley's  History  of  Discoveries  re- 
lating  to  Vision^  ^c.  p.  641.) 

Opmitla  (so  named  from  the  country  of 
the  Opuntii).  In  Botany,  the  name  given  to 
those  Cactaceous  plants  commonly  called 
Indian  Figs  or  Prickly  Pears.  Their  stems 
consist  of  flat  joints,  broader  at  the  upper  than 
at  the  lower  end,  becoming,  however,  eventually 
both  continuous  and  cylindrical.  Their  native 
country  is  South  America ;  but  in  some  places 
the  lava  of  Mount  Etna  is  covered  with  them, 
and  the  large  purple  juicy  fruits  which  they 
yield  find  considerable  sale  in  the  Sicilian 
markets.  The  cochineal  insect  is  fed  on 
Opuntia  cochenilliftra  and  0.  Tuna.' 

OpuM  XBoertiun  (Lat.  uncertain  work). 
The  manner  in  which  the  ancient  Romans 
executed  their  irregular  masonry,  so  far  as 
regards  the  conditions  of  bond.  The  opus 
incertum  was  composed  of  small  polygonal 
masses  of  stone  set  in  mortar,  and  occa- 
sionally traversed  by  beds  of  bricks,  or  tiles, 
that  served  to  form  the  bond,  the  angles  of 
the  buildings  being  also  carried  up  in  brick. 
The  opus  incertum  differed  from  the  opus  re- 
ticulatum,  inasmuch  as  the  latter  was  com- 
posed of  regular  blocks,  laid  in  the  building 
so  as  to  represent  the  meshes  of  a  net;  the 
bricks  and  tiles  were  introduced  as  bond 
courses,  and  as  the  angles  (or  coins)  of  the 
masonry  in  the  case  of  the  opus  reticulatum,  as 
they  were  in  that  of  the  opus  incertum.  The 
latter  style  was  the  more  ancient  one  of  the 
two ;  ana  it  was  more  generally  adopted.  In 
many  cases  the  brickwork  at  the  angles,  and 
in  the  bond  courses,  was  replaced  by  squared 
stone  work,  or  the  opus  quadratum,  wherever 
local  circumstances  justified  that  style  of  con- 
struction. 

Or  (fV.  yold).  In  Engraving,  it  is  repre- 
sented bv  a  white  surface  sprinkled  with  equi- 
distant dots. 

Ob.  In  Heraldry,  one  of  the  metals  em- 
ployed in  blazonry.  It  is  equivalent  to  topaz 
among  precious  stones,  and  Sol  among  planets. 

Or*  (A.-Saz.  metal  or  money),  A  money 
of  account,  frequently  Quoted  in  Anp;lo-Sazon 
charters  and  in  Domesday  Book,  estimated  at 
sixteen  or  twenty  pence,  as  the  greater  or  less 
ora.  The  word  also  occurs  in  Swedish  and 
Danish  records,  not  only  as  a  quanti^  of 
money,  but  as  a  measure  of  land.    (Ducange 

Ormoli  or  OraolM.  One  of  the  old  garden 
potherbs,  now  superseded  by  better  esculents, 
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especially  spinaeh.    It  is  the  Atripiex  hortemii 
of  botanists. 

Oracle  (Lat.  oraculum,  from  os,  a  mouth). 
The  answer  given  by  heathen  deities  to  those 
who  consulted  them.  The  name  was  after- 
wards extended  also  to  the  places  where  such 
answers  were  given.  The  practice  of  consult- 
ing oracles  was  peculiarly  Greek.  In  Italy 
we  have  nothing  which  answers  exactly  to 
the  Qreek.  oracle  or  xp^^^'hpior.  The  Boman 
sought  for  counsel  not  from  the  human  mouth- 
piece of  an  unseen  god,  but  from  visible 
signs,  whether  in  the  heavens  or  on  the  earth. 
He  was,  in  fact,  under  the  sway  of  a  priestly 
system  which  was  worked  for  purely  politicfu. 
ends.  In  Greece  it  is  certain  that  these  oracles 
exercised  great  influence  down  to  a  time  not 
long  preceding  the  Christian  era ;  but  on  the 
nature  and  the  source  of  that  influence  there  is 
not  the  same  agreement  of  opinion.  The  re- 
sponses known  to  us  are  chiefly  those  which 
were  given  to  kings,  princes,  statesmen  or 
public  persons  in  general;  and  there  are 
reasons  for  doubting  whether  these  give  fair 
grounds  for  judging  of  their  averase  character. 
If  a  few  have  reguded  them  as  altogether  an 
imposition,  others  have  attributed  to  them  a 
diabolical  inspiration.  The  character  of  the 
answers  will  not  admit  of  the  latter  supposition 
as  a  general  explanation ;  in  the  former  case 
they  could  never  have  retained  that  permanent 
hold  on  the  people  which  undoubtedly  they  pos- 
sessed. If  the  whole  action  of  the  oracles  nad 
been  such  as  was  exhibited  in  their  corrupt  or 
ambiguous  responses,  the  faith  reposed  in  them 
must  have  been  an  impossibility.  The  story 
of  Glaucus,  the  son  of  Epikydes  (Herodotus 
vi.  86)  and  the  parable  wkich  saved  the  life 
of  Pactyas  (Herodotus  i.  169)  show  that  they 
were  consulted  in  cases  of  moral  difficulty; 
and  the  inference  seems  fair  that  they  were 
consulted  far  more  frequently  for  sndi  rea- 
sons than  for  any  other.  On  this  Inrpothesis 
their  influence  was  primarily  a  moral  one — an 
influence  lawfully  and  righteously  acquired, 
though  it  may  hiave  been  unrighteously  and 
corruptly  exercised ;  and  when  their  authority 
began  to  decay,  we  may  well  believe  with  Dr. 
Araold  (Later  Boman  Commonwealth^  vol.  ii.  p. 
397)  that  in  the  general  immorality  which  in- 
creased as  the  faith  in  the  old  mythology  grew 
weaker,  the  change  was  greatly  for  the  worse, 
and  that,  whatever  may  be  the  falsehood  of  their 
oracular  predictions,  *  there  are  yet  specimens  of 
their  mond  doctrine  preserved,  whicn  exhibit  a 
purity  and  wisdom  scarcely  to  be  surpassed.' 

Apart  from  these  instances  of  genume  moral 
teaching,  all  other  answers  may  be  ransed 
under  the  following  heads:  1.  Enigmatiad 
answers.  To  this  dass  belong  the  tale  of  the 
discovery  of  the  bones  of  Orestes  (Herodotus  L 
67),  the  story  of  the  Corinthian  Cypselus,  and 
of  the  defeat  of  the  Spartans  by  the  men  of 
Tegea  ^Herodotus  v.  92,  i.  66).  All  these  mar 
be  set  clown  as  the  mythical  form  under  which 
alone  the  popular  mind  could  conceive  and 
retain  the  traditionary  histozy.    2.  Ambignoiif 
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Aniiwers,  forming  a   much    Lirger   dasa,  of  |  laryngeal  pouch  when  full  grown.     [Chdc- 
which  instances  are  found  in  the    story  of  i  fanzbb.] 

Pisistratus  (Herodotus  i.  62),  of  the  fall  of  Ortokge  (ItaL  arancio,  Venetian  nRi^^Tirii^ 
CroBSus  (ibid.  i.  53),  and  of  the  Boman  emperor  Span.  narai\}a :  according  to  Mr.  Wedgwood, 
liszentius.  (Gihhon* a  Roman  Empire,  ch.xiY.)  the  name  was  introduced  with  the  frmt,  the 
8.  Answers  dictated  by  a  calculation  of  proba-  ,  Arabic  word  being  nAranj  :  Dictionary  of 
bilities.  Such  are  the  prohibition  given  to  the  ,  English  Etymology).  The  well-known  fruit  of 
Cnidians  (Herodotus  i  174)  and  the  oracles  the  Orange-tree,  the  Citrus  Aurantium  of 
relative  to  the  colonising  of  Gyrene  (Hero- :  botanists.  India  and  China  are  the  native 
dotus  iv.  154,  157).  These  answers  were  '  countries  of  the  orange ;  and  the  Portuguese 
often,  perhaps  generally,  mistaken.  Of  all  the  are  entitled  to  the  honour  of  having  transferred 
oracles  consulted  by  him,  Crcesus  is  said  to  the  plant  to  other  countries.  Oranges  are 
have  found  two  only  which  spoke  truly  (Hero-  not  considered  to  have  been  grown  in  Europe 
.dotus  i.  49).  4.  Answers  extorted  by  political  till  the  fourteenth  century ;  and  in  England 
.-^and  personal  influence.  By  such  influence  the  they  have  been  cultivated  in  conservatories 
AlansBonidse  are  said  to  have  brought  about  since  1492.  They  are  propagated  either  by 
^the  overthrow  of  the  Pisistratidse ;  and  by  it  seeds,  by  cuttings,  by  layers,  oy  grafting,  or 
also  Demaratus  was  driyen  from  the  throne  of  by  inan^hing ;  but  the  plants  grown  from 
Sparta.     (Herodotus  t.  63,  vi.  66.)    5.  Pre-  i  seeds  require  so  long  to  come  to  perfection 


dictions  made  up  after  the  eyent.  Such  are 
those  which  relate  to  the  death  of  Leonidas 
at  Thermopylae,  and  still  more  those  which 
are  said  to  haTe  been  given  to  Croesus,  and 
which,  in  the  judgment  of  Sir  6.  C.  Lewis, 
'  bear  for  the  most  part  indubitable  marks  of 
subsequent  fabrication.'  (Lewis,  Credibility  of 
Early  Roman  HistorVf  vol.  ii.  p.  525  ;  Rawlin- 
son,  Herodotus f  vol.  i.  pp.  92,  188  &c. ;  Cox, 
Hviory  of  Greece^  booK  ii.  ch.  1. ;  IMTCulloch, 
^eog.  Diet,  art  *  Delphi ;  *  Clavier,  Mim.  sur  les 
Craelss  dee  Amriens,  1819,  &c) 

The  general  influence  of  tiie  oracles  was 
tmdoubtedly  on  the  decline  before  the  intro- 
duction of  Christianity;  but  the  rise  of  the 
latter  was  not  the  sole  cause  of  this  loss  of 
power.  Plutarch  mentions  that  in  his  time 
the  oracles  were  consulted  only  on  private 
questions  and  for  the  interests  of  individuals ; 
iind  there  can  be  little  doubt  that  the  decay  and 
extinction  of  Hellenic  freedom  and  nationality 
sealed  the  doom  of  the  Hellenic  oracles. 

Herodotus  ascribes  the  founding  of  the  great 
oracle  of  Zeus  (Jupiter)  at  Dodona  to  a  prophet- 
ess brought  from  Egypt  by  PhcBuidan  traders. 
But  his  account  is  a  mere  rationalising  of  the 
tale  told  to  him  at  Dodona ;  and  the  idea  of 
lE^jptian  influence  here  has  no  better  historical 
-foundation  than  that  which  traces  the  art  and 
philosophy  of  G^reece  to  the  same  source.  (Sir 
&.  C.  Lewis,  Astronomy  of  the  Ancients.) 

Oral  (Lat.  oe,  oris,  a  mouth).  In  Zoology, 
this  term  is  applied  to  the  yarious  parts  which 
form  or  relate  to  the  mouth  of  animals. 

Oiml  Tradltton.     [Histobical  Cbrdibi- 

UTT.] 

Onuiir*  In  the  Malay  language,  this  word 
signifies  man ;  orang-utan  is  therefore  the 
man  of  the  woods.  By  this  term  we  commonly 
designate  the  Indian  or  red  orang  (Simia 
$atyrus,  Linn.).  This  species  inhabits  the 
great  islands  of  Borneo  and  Snmdtra,  and 
attains  the  height  of  from  four  to  fiye  feet, 
measured  in  a  straight  line  from  the  yertex  to 
the  heel  It  has  neither  tail,  cheek-pouches, 
nor  ischial  callosities ;  but  has  an  appendix  to 
the  cscnm  coli,  as  in  man.  It  wants  the  liga- 
ment of  the  hip  joint,  and  acquires  an  enormous 

726 


that  they  are  seldom  so  propagated  in  Eng- 
land. Oranges  are  imported  into  this  country 
in  chests  and  in  boxes,  packed  separately 
in  paper.  The  best  are  Drought  fiK>m  the 
Azores  and  Spain ;  but  very  good  ones  also 
come  from  Portugal,  Italy,  Malta,  and  other 
places.  The  orange  trade  carried  on  by  this 
country  is  of  great  value  and  importance.  Not 
only  is  the  fruit  held  in  high  estimation,  but^ 
from  the  extreme  productiveness  of  the  tree, 
it  is  sold  at  a  price  little  more  and  sometimes 
even  less  expensive  than  our  ordinary  domestic 
fruits.  The  quantity  of  oranges  and  lemons 
imported  in  18i63  amounted  to  1,346,585  bhls., 
at  a  computed  value  of  about  758,000/.  The 
imports  in  1864  were  somewhat  less. 

The  peel  of  the  orange  when  preserved  is  a 
well-known  article  of  confectioneiy;  its  flowers 
yield  an  essential  oil  (neroli)  scarcely  less 
esteemed  as  a  perfume  than  the  celebrated 
attar  of  roses :  wnile,  as  if  nature  had  intended 
every  part  of  it  for  the  use  of  man,  the  wood 
of  the  tree  is  susceptible  of  the  highest  polish, 
and  is  extensively  employed  in  the  arts. 

The  principal  species  of  the  Orange  family 
are  the  Orange,  the  Lime,  the  Lemon,  and  the 
Citron.  The  sweet  orange  of  commerce  is  the 
produce  of  different  varieties  of  Citrus  Auran- 
tium,  and  is  one  of  the  most  ^teful  of  fruits. 
The  Seville  Orange  in  the  frmt  of  Citrus  Biga- 
radia.     [Citrus.] 

Of  other  plants  bearing  the  name  of  Orange, 
we  may  mention  the  Mock  Orange,  a  gar£n 
name  for  the  shrub  Philad^lphus;  the  Osage 
Orange,  which  is  Maclura  aurantiaca ;  and  the 
Quito  Orange,  which  is  the  berry  of  Solanum 
quitoense. 

Oranffemaii.  The  name  given  to  the 
society  instituted  in  Ireland  in  1795  to  uphold 
the  Protestant  religion  and  ascendency,  and 
for  the  discouragement  of  Catholicism.  It  had 
office-bearers,  a  secret  organisation,  distinctive 
or  orange  colours,  and  occasional  processions. 

Oraiiffery.  A  kind  of  gallery,  in  a  garden 
or  parterre,  for  preserving  orange-trees  during 
the  winter  season.  An  orangery  is  distin- 
guished from  a  conservatory  by  its  haying  an 
opaque  rooft  while  that  of  the  latter  is  gUzed. 
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That  at  YersaUles  is  one  of  the  most  magni- 
ficent ever  built.  For  trees  in  large  boxes  a 
proportionably  large  and  lofty  house  is  requi- 
site ;  it  may  be  opaque  on  the  north  side  and 
roof,  with  a  glass  front,  of  any  convenient  or 
desired  length,  width,  and  height.  For  one  of  J 
moderate  sl2e,  the  height  at  the  back  wall  may 
be  fifteen  feet,  at  front  ten  feet,  and  the  width 
of  the  house  fifteen  feet.  The  floor  may  be 
either  perfectly  level,  and  the  boxe^  placed  on 
it,  the  largest  behind,  so  that  their  tops  may  form 
a  slope  to  the  front  glass,  as  in  the  conserva- 
tory of  Prince  Borghese  at  Rome ;  or  if  the  trees 
are  young,  a  stage  may  be  erected  for  a  few 
years,  in  (Mxler  to  raise  the  plants  to  the  light. 
If,  however,  the  trees  are  of  a  considerable  size, 
a  good  plan  is  to  have  square  pits  in  the  floor  at 
regular  distances,  somewhat  laiger  than  each 
box,  and  in  the^o  to  sink  the  boxes,  covering 
them  with  mould,  sand,  or  moss,  nearly  to  the 
level  of  the  pavement,  so  that  each  tree  so 
placed  and  dressed  will  appear  as  if  planted  in 
a  small  compartment  of  earth.  Such  is  the 
plan  of  the  large  conservatory  in  the  royal 
gardens  at  Monza.  The  walk,  unless  where  a 
stage  is  adopted,  should  be  in  the  middle  of 
the  house,  with  corresponding  doors  in  each 
end ;  but  where  the  trees  are  young,  and  placed 
on  a  stage  like  greenhouse  plants,  the  walk 
should  be  in  front,  as  in  no  other  situation 
could  the  eye  of  the  spectator  meet  the  foliage 
of  the  plants.  Where  the  walk  is  in.  the 
middle,  with  a  double  row  of  trees  on  each  side, 
as  at  Monza,  the  effect  in  winter  is  magnificent. 

Where  the  trees  are  to  be  planted  as  stan- 
dards in  the  borders  or  floor  of  the  house,  it  is 
requisite  for  the  health  and  beauty  of  the  plants 
that  the  building  be  glazed  on  all  sides,  and 
heated  by  hot  water  or  flues.  In  winter  the 
beds  mi^t  be  covered  with  turf,  strewed  with 
daisies,  violets,  and  primroses ;  these  would 
come  early  into  flower,  and  if  the  turf  were 
kept  very  short  about  the  roots  of  the  flowering 
plants,  and  the  trees  in  excellent  condition, 
only  those  who  have  seen  the  first-rate  regu- 
larly planted  standard  orange  groves  of  Nervi 
could  form  an  idea  of  the  effect,  which,  by  con- 
trast with  the  external  winter,  would  be  felt 
as  an  anticipation  of  real  spring. 

Oranglte*  A  name  given  to  the  orange- 
coloured  varieties  of  Thorite  from  Brevig  in 
Norway. 

Oratoiio  (Ital.).  A  sacred  musical  com- 
position consisting  of  aira,  recitatives,  dueta, 
trios,  choruses,  &c.,  the  subject  of  which  is 
generally  taken  from  Scripture.  The  text  is 
usually  in  a  dramatic  form,  as  in  HandeVs 
8amaon ;  but  it  sometimes  takes  the  form  of  a 
narrative,  as  in  larad  in  B^ypt;  occasionally 
it  is  of  a  mixed  character,  as  in  Haydn's 
Creation;  and  sometimes  it  consists  merely 
of  detached  passages  from  Scripture,  as  in 
the  Messiah.  The  origin  of  oratorios  has 
been  variously  accounted  for;  bat  the  most 
prevalent  opinion  regards  them  as  originally 
sotmded  upon  the  spiritual  songs  and  diidogues 
vhich  were  sung  or  recited  by  the  prieets  of 
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the  oratory.  [Oratort.J  The  more  ^recent 
introduction  of  this  species  of  musiod  drama 
is  on  all  sides  attributed  to  St.  Philip  Neri, 
about  the  middle  of  the  sixteenth  centuiy; 
but  oratorios,  properly  so  called,  were  not  pro- 
duced till  about  a  century  afterwards.  At  first 
the  persons  intioduced  were  sometimes  ideal, 
sometimes  parabolical,  and  sometimes,  as  in  the 
later  oratorios,  taken  from  sacred  history ;  but 
this  species  of  drama  soon  assumed  a  more  regu- 
lar form,  and  oratorios  became  great  favourites 
in  Italy,  where  they  were  constantly  performed 
during  the  Carnival ;  and  they  have  since  given 
birth  to  some  of  the  noblest  and  most  elaborate 
compositions  of  the  great  masters  both  of  Italy 
and  of  other  countries.  Oratorios  were  first 
introduced  into  £ngland  by  Handel  in  1720, 
though  they  were  not  publicly  performed  till 
1732. 

Oratory.  A  room  in  a  private  house  set 
apart  for  prayer.  It  differs  from  a  chapel^ 
inasmuch  as  it  does  not  contain  an  altar,  nor 
may  mass  be  celebrated  in  it. 

O&ATOBT.    In  Rhetoric     [Eloqttbnce.] 

Oratory,  Priests  of  tlie.  Various  con- 
gregations of  ecclesiastical  persons  living  in 
community,  without  being  bound  by  any  special 
vow,  have  assumed  this  title.  The  first  con- 
gregation of  the  Oratory  was  founded  by  St. 
Philip  Neri,  at  Rome,  in  the  beginning  of  the 
sixteenth  century.  Similar  societies  were  soon 
formed  in  Italy  and  the  Low  Countries,  but 
without  any  mutual  connection ;  and  such  now 
exist  in  England,  France,  and  elsewhere.  The 
congregation  of  the  Oratory  at  Paris  was  founded 
by  the  cardinal  Pierre  de  B^ruUe  in  1611,  and 
had  several  houses  in  different  parts  of  the 
country.  It  produced  many  men  of  celebrity ; 
among  others,  Malebranche  and  Massillon. 
There  can  be  no  doubt  that  its  chief  object  was 
to  counterbalance  the  increasing  influence  of 
the  Jesuits. 

Orb  (Lat.  orbis).  .  In  the  language  of  the 
old  astronomers,  this  word  usually  signifies  a 
hollow  sphere.  They  supposed  the  heavens, 
to  consist  of  such  orbs  or  spheres,  enclosing 
one  another,  and  carrying  with  them  in  their 
revolutions  the  different  planets.  (Sir  G.  G. 
Lewis,  Astronomy  of  the  Ancients.)  The  orlria 
marimitSf  or  great  orb,  was  that  in  which  the 
sun  is  placed.  Ail  the  orbs  were  concentric^ 
and  their  number  equal  to  that  of  the  known 
planets,  with  one  for  the  moon  and  another  for 
the  fixed  stars,  it  was  neceasary  to  suppose 
them  to  be  transparent  or  crystalline.  The  word 
also  denotes  any  round  or  circular  body,  and 
sometimes  it  is  used  synonymously  with  orbit. 

Obr.  In  Heraldry,  the  globe  (orbis  terra- 
ram),  originally  assumed  by  the  Roman  em- 
perors of  later  times,  as  a  type  of  universal 
sovereignty,  and  now  among  the  common  in- 
ngnia  of  monarchical  authority. 

Orbloulata.  A  tribe  of  Brachyurous  Crus- 
taceans, including  those  which  have  an  oblong 
ovoid  carapace. 

Orbionliis.  In  Botany,  the  whole  mass  of 
that  part  of  a  flower  called  the  corona  in  the 
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gunii  Stapelia;  also,  a  ronnd  flat  hymeninm 
contained  within  the  peridium  of  aome  genera 
of  fongi. 

Orbit  (Lat.  orbita,  a  wheel-track).  In 
Astronomy,  the  path  which  anj  celestial  bodj 
describes  by  its  proper  motion.  The  orbits  of 
all  the  planets  and  satellites  are  ellipses ;  and 
recent  oiscoYeries  seem  to  show  that  the  orbits 
of  doable  stars,  which  revolye  about  each  other, 
are  corves  of  the  same  kind.  Some  comets 
haye  been  supposed  to  move  in  parabolic  or 
hyperbolic  oroits.  [Moon  ;  Puoncrs ;  Satkt 
xm;  StabJ 

Orbit.  In  Crustacea,  that  portion  of  the 
carapace  in  crabs  and  lobsters  (Decapoda)  to 
whi<m  the  eye  is  attached,  and  the  grooTe  into 
iHiich  the  eye  and  its  peduncle  are  retracted. 
In  sessile-e^ed  Cmstacea  there  is  no  true  orbit^ 
the  eyes  bemg  placed  in  the  lateral  or  anterior 
portion  of  the  nead.  In  Trilobites  and  lAmtUi 
the  cheeks  bear  the  eyes  upon  their  upper 
surface. 

Orbit.  In  Ornithology,  this  term  is  applied 
to  the  skin  which  surrounds  the  eye ;  this  is 
generally  bare  of  feathers,  for  the  facility  of 
its  movements,  but  especially  so  in  the  parrot 
tribe  and  the  heron. 

ORBrr.  In  Osteology,  the  bony  cavity  in 
which  the  eyeball  is  embedded.  Each  orbit 
in  man  is  formed  by  seven  bones — the  ftrontal, 
maxillary,  jugal,  lacrymal,  ethmoid,  palatine, 
and  sphenoid.  The  number  of  orbital  bones, 
and  the  portion  and  degree  of  circumscription 
of  the  orbit,  vary  much  in  lower  vertebrates. 

Oroein*  The  deep  red  colouring  principle 
of  the  lichen  pigments  (archil,  cudbear,  litmus, 
&e.).  It  occurs  naturally,  to  a  small  extent, 
but  is  chiefly  derived  from  the  decomposition  of 
the  adds  in  the  lichens. 

Orohard  (Or.  t^arot).  An  enclosure  de- 
voted to  the  culture  of  fruit-trees.  The  most 
productive  orchards  are  generally  such  as  are 
situated  on  declivities  open  to  the  south 'or 
south-east,  and  sheltered  from  the  north,  north- 
east, and  west.  The  most  suitable  soil  is  a  cal- 
careous clayey  loam  with  a  dry  subsoil.  The 
dimate  of  orcnards  so  situated  is  always  warmer 
than  any  other  kind  of  situation  which  this 
country  affords,  and  the  subsoil  is  more  certain 
of  being  dry.  The  surface  of  the  soil,  in  the 
case  of  orchards  so  situated,  is  generally  kept 
under  pasture;  which,  while  it  prevents  the 
earth  from  being  wasted  away  by  rains,  is 
favourable  to  the  running  of  the  roots  imme- 
diately under  the  surface,  by  which  they  are 
sooner  called  into  action  by  heat  in  spring,  and 
sooner  thrown  into  a  torpid  state  by  cold  in 
autumn.  The  principal  fruits  grown  in  orchards 
of  this  description  in  Ghreat  Britain  are  the 
apple,  the  pear,  the  plum  and  the  cherry ;  and, 
wherever  wheat  can  be  ripened  in  the  pbiins, 
these  fruits  will  arrive  at  perfection  on  decli- 
vities such  as  we  have  mentioned. 

Oreliella  Weed.  A  dve  weed,  yielded  by 
several  species  of  lichens,  known  to  botanists 
nnder  the  name  of  RoooeUa.  They  are  found 
on  maritime  rocks  in  hot  and  warm-temperate 
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regions.    A  blue  and  a   red  dye,  known  as 
Orchil  or  Archil,  are  prepared  firom  them. 

OrolMstra  (Gr.  Ipxh^rpa),  In  Music,  a 
company  of  musicians  (also  called  a  band) 
assembled  for  the  purpose  of  performing  in- 
strumental music. 

The  word  orchestra  is  also  used  to  designate 
the  portion  of  the  room  set  apart  for  the  players. 

OrobidaeeaB  TOrchis,  one  of  the  genera^. 
A  natural  order  of  herbaceous  Endogens,  typi- 
cal of  the  Orchidal  alliance,  inhabiting  all  parts 
of  the  world  excepting  the  climates  situated 
upon  the  veige  of  the  frozen  zone,  or  remark- 
able for  their  exceeding  dnrness.  The;^  are  well- 
known  for  the  singukr  form  of  their  flowers. 
Some  of  them  grow  in  the  earth,  while  others 
inhabit  rocks  and  the  branches  of  trees.  They 
all  belong  to  the  class  Gynandria  of  liniueus ; 
lure  often  very  agreeably  scented ;  and  some- 
times produce  an  aromatic  fleshy  fruit,  as  in 
the  case  of  Vanilla,  which  contains  a  laise 
quantity  of  benzoic  acid.  The  nutritious  sub- 
stance called  Salep  is  prepared  from  the  amy- 
laceous roots  of  several  plants  of  this  order. 

Oroliil.    [Archil;  Obchxll^  Wbed.] 

Orobis  (Gr.).  A  genus  of  terrestrial  tuber- 
ous rooted  Orchids,  occurring  chiefly  in  Europe, 
temperate  Asia,  and  North  America.  Several 
species  are  common  in  our  woods  and  pastures, 
and  are  known  by  their  spreading  aiid  often 
spotted  leaves,  and  erect  spikes  of  handsome 
flowers.  The  fleshy  tubers,  which  abound  in 
starch,  and  yield  the  article  of  diet  called 
Salep,  are  extensively  collected  in  some  parts 
of  Turkey  for  exportation  to  Western  Europe. 

Oroln.  A  white  crystalline  substance  found 
in  the  lichens  used  for  the  preparation  of  archil 
and  litmus.  It  crY8t<allis<^  in  six-sided  prisms, 
which  are  very  soluble  both  in  water  and  al- 
cohol. Exposed  to  air  and  light,  oidn  turns 
red.    It  has«the  formula  CrHiO,.     [LicHmt, 

COLOURIKO  MaTTBRS  OF.] 

Ordeal  (Mod.  Lat  ordalium ;  Oer.  urtheiU 
judgrntnt).  The  practice  of  referring  litigated 
questions,  and  the  guilt  or  innocence  of  partiss 
under  accusation,  to  the  judgment  of  God  (testi- 
fied, in  popular  belief,  either  by  the  event  of 
lots,  or  by  the  success  or  failure  of  certain  ex- 
periments), is  of  verj  ancient  date ;  and  was 
transferred,  with  other  relics  of  their  pagan  in- 
stitutions, by  the  Teutonic  nations,  when  settled 
in  the  provinces  of  ancient  Rome,  to  th^  new 
bodies  of  jurisprudence.  It  implies  necessarily 
an  utter  ignorance  of  an  order  in  nature  which 
cannot  be  interrupted ;  and  the  rise  of  physical 
science  first  weakened  and  then  destroyed  the 
ordeal,  although  it  may  not  vet  have  uprooted 
many  ideas  which  belong  to  tne  soil  from  which 
the  ordeal  superstition  sprang  up. 

The  ordeal  was  awarded  in  various  cases; 
either  arbitrarily  by  the  court,  or  at  the  re- 
quest of  a  psrt^  accused,  who  was  anxious  to 
dear  himself ;  either  as  an  alternative  for  trial 
by  compurgation  or  by  battle,  or  as  the  regular 
mode  of  deciding  an  issue.  In  the  eariier  ages 
of  modem  European  history,  the  ordeal  was 
under  the  peculiar  protection  of  Uie  deigy. 
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who  afterwards  discountenanced  ic;  and  its 
gradual  suppression  must  be  mail  iy  attributed 
to  the  decrees  of  popes  and  councilBy  of  which 
seTeral  were  pronounced  against  it  in  the  course 
of  the  thirteenth  century,  beginning  with  the 
decree  of  the  fourth  Lateran  council  in  1215. 
Among  the  various  forms  of  ordeal  in  use 
among  different  nations,  the  following  are  some 
of  the  most  remarkable.  The  trial  of  the  eu- 
charist  was  used  chiefly  among  the  clergy; 
the  accused  party  took  the  sacrament  in  attes- 
tation of  his  mnocence,  and  it  was  belieyed  that 
if  he  were  guilty  he  would  be  immediately 
yisited  with  punishment  for  the  sacrilege.  Of 
the  same  description  was  the  corsnedd,  or  trial 
by  the  consecrated  piece  of  bread  or  cheese, 
much  in  use  among  the  Anglo-Saxons.  The 
trial  of  the  cross  was  used,  both  in  civil  and 
criminal  questions,  in  many  European  countries. 
See  the  supplementary  formulae  to  those  of 
Marculfus,  cited  by  Meyer,  Institutions  Judi- 
ciaires,  liv.  ii.  c  vi.  It  appears  that  the  liti- 
gants, or  the  accuser  and  accused,  were  to  stand 
upright  before  a  cross,  and  that  he  who  fell  or 
changed  his  position  first  was  cast  or  con- 
demned. This  popular  mode  of  ordeal  was 
abolished  by  the  capitulary  of  816,  in  the  reign  | 
of  Louis  le  Dibonnaire,  as  irreverent  towaras  | 
the  mystery  of  the  cross ;  but  the  abolition  i 
seems  only  to  have  been  carried  into  efl^t  in  | 
Italy  and  the  provinces  a^'oining  the  seat  of, 
empire.  The  ordeal  of  hot  water,  in  which  the  ' 
accused  party  plunged  his  hand  into  a  vessel 
of  boiling  water,  was  used  by  the  Salian  Franks, 
when  pagans,  as  early  as  the  fifth  century.  It 
was  afterwards  extensively  practised.  In  what 
was  called  the  exj^turgatio  simpleXy  the  accused 
plunged  his  arm  to  the  wrist;  in  the  triple 
ordefjjto  the  elbow.  Trials  by  burning  iron 
were  of  various  sorts :  carrying  a  red-hot  bar 
in  the  hand,  and  walking  barefoot  over  heated 
ploughshares,  mentioned  in  the  imperial  capitu- 
laiy  of  803,  and  adopted  in  England,  as  is  well 
known  from  the  celebrated  example  of  Queen 
Emma.  There  can  be  no  doubt  that,  in  these 
severer  forms  of  ordeal,  some  precaution  was 
occasionally  used  by  the  clergy,  under  whose 
inspection  and  management  the  trial  took  place. 
There  were  also  ordeals  by  lot,  as  by  the  casual 
choice  between  a  pair  of  dice,  one  marked  with  a 
cross  and  the  other  blank,  mentioned  in  the  laws 
of  the  Frisons.  The  famous  trial  of  the  bier,  in 
which  the'  supposed  perpetrator  was  required 
to  touch  the  body  of  a  murdered  person,  and 
was  pronounced  guilty  if  the  blood  flowed, 
may  be  regarded  as  a  species  of  ordeal,  although 
founded  more  on  usage  than  legal  enactment ; 
as  this  form  of  superstition  did  not  become 
prevalent  until  later  times,  when  ordeals  were 
no  longer  a  recognised  part  of  the  law.  To 
the  same  head  may  be  referred  the  various 
absurd  and  cruel  methods  which  were  adopted 
in  different  countries  to  try  suspected  witcnes. 
One  of  the  most  remarkable  instances  of  the 
solemn  i^lication  of  the  ordeal  in  later  times 
took  place  in  1498,  when  the  truth  of  the 
do<±rines  preached  by  Savonarola  at  Florence 
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was  put  to  the  test  by  a  challenge  between 
one  of  his  disciples  and  a  Franciscan  friar  to 
walk  throuffh  a  burning  pile.  This,  however, 
may  be  rather  rmrd^  as  the  appieal  of  an 
entnusiast  to  the  divine  judgment,  than  as  an 
example  of  a  recognised  usage.  Ordeals  are 
of  common  use  in  the  judicial  practice  of  various 
heathen  nations,  especially  of  the  Hindus. 

By  the  Anglo-Saxon  laws,  an  option  was 
given  to  the  culprit  in  ordinary  cases,  when 
presented  of  a  cnme  by  the  neighbourhood,  or 
appealed  against  by  the  iijurea  party,  of  de- 
fending himself  by  compurgation,  or  b^  the 
ordeal  (of  hot  water,  if  noble,  or  of  hot  iron^. 
If,  being  a  villein,  he  could  procure  the  testi- 
mony of  his  lord  in  favour  of  his  character, 
the  ordeal  was  simple  ;  if  otherwise,  threefold. 
In  the  laws  of  WiUiam  the  Conqueror,  we  find 
that  accusations  between  an  Englishman  and  a 
Frenchman  were  decided,  either  by  the  Roman 
mode  of  trial  by  inquest,  by  battle,  or  by  the 
ordeaL  In  general,  it  may  be  considered,  as 
Sir  F.  Palgrave  remarks,  rather  as  having  af- 
forded a  last  chance  of  escape  to  the  accused 
party,  than  as  an  ordinary  mode  of  deciding 
on  guilt  or  innocence;  since  it  does  not  ap- 
pear to  have  been  usually  resorted  to,  unless 
where  the  accused  failed  in  clearing  himself 
by  the  testimony  of  the  neighbourhood  to 
his  character  or  to  the  fact.  Thus  torture 
in  the  civil  law,  according  to  principle,  was 
applied  only  where  the  evidence  was  sufficient 
to  warrant  a  conviction,  and  the  defendant 
refused  to  confess.  When,  however,  the  old 
form  of  trial  by  compurgation  was  abolished  in 
England  by  the  assizes  of  Henry  II.,  the  trial 
by  ordeal  became  more  important  than  before. 
It  appears  that,  in  presentment  by  the  inquest 
(whence  originated  the  grand  jjury),  the  culprit 
was  immediiately  adjudged,  without  option,  to 
clear  himself  by  ordeal;  that^  if  he  escaped 
this  test,  he  was  stiU  condemned  to  abjure  the 
country ;  so  that  the  presentment  beoune  in 
some  sort  equivalent  to  a  final  trial.  The 
second  inquest  or  jury  trial,  at  this  period,  i» 
thought  to  have  been  only  awarded  as  a  matter 
of  special  favour.  But  when  ordeal  had  been 
forbidden  by  the  18th  canon  of  the  fourth 
Lateran  council,  in  1215,  as  before  mentioned, 
it  was  immediately  disused  in  England ;  and 
hence,  after  a  considerable  inter^l,  during 
which  the  practice  of  criminal  law  seems  to  have 
remained  in  a  very  uncertain  state,  the  practice 
of  trial  by  the  second  inquest,  or  petty  jurv^ 
from  beinff  the  exception,  gradually  became  tha 
general  nue.  {MSm.  de  FAoid.  des  Inscr.  vol.  xv.) 

Ordoal  Bean.    [Calabar  Bban.] 

Ordeal  Spot.  The  roots  of  a  species  of 
Stryehnos,  used  as  an  ordeal  by  the  natives  of 
Western  Africa. 

OrdMO^tree.  The  name  of  Erythro^ 
phlcmm  guinemse.  That  of  Madagascar  is 
Cerhera  venenifera. 

Order  (Lat.  ordo).  In  Architecture,  a  sys- 
tem or  assemblage  of  parts  subject  to  certain 
uniform  established  proportions,  regulated  by 
the  office  which  each  part  has  to  perform.    Aa 
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Older  IDtj  t>e  laid  to  be  the  genus,  of  which  the  |  greater  nuM  than  iUelf ;  Or,  in  Other  wnrfl, 
■pedes  are  Tokod,  Doiic,  Ionic,  CarinthiAn,  I  that  thara  Ehonld  be  an  eqnilitj  between  the 
uid  Compoiite ;  and  consisti  of  tiro  ewential '  wughtc  and  anpporta;  i.e.  in  this  oae,  b»- 
parts— a  colnniD,  A  (flg.  1),  and  an  entablature,  I  tveen  tht  entabUture  aad  colnmn.  In  i«- 
ng.  I,  B.  The«B  aro  anbdiTided :  the  flnt  spect  of  the  Toidi  left  betveen  tbe  oolanmi  or 
o  three  parte,  namely,  (be  base  lapporta  below  the  entablatnre,  there  «eein«  to 
C.tlielhattD,  andtheoapital£;'tuivB  been  a  " 


ha 


tJie  second  also 
namely,  the  architrave, 
beam,  F,   which   itsnds 
diately  on  the  column  ;  the  fi 
O,  wmch  bf»  on  the  architrHte 
and  the  corni 


great  diversi^  of  practice ;  tor 
three  parti —  I  we  find  them  Taiying  Irom  1-08  to  2'18,  nnitj 

—  chief  being  the  meamre  of  the  anpporta.     Le  Bna 

makee  the  sreaa  of  the  Bupporta,  weagbta,  and 

Toida  eqaal  to  one  another ;  and  in  tiie  monn- 

of  the  Doric  Older,  a    ' 


atal  ipecimeni 
H,  which  ia  the  !  the  Pu^ienon,  &c-,  he  eeems  borne  ont  ii 
r  ^ipermoit  member  law  he  endeaTonra  to  eetabliab :  bnt  in  lighlw 
Id  the  (ubdiTi»ion»  j  apecimena,  eacli  as  the  temple  of  Bacchni,  at 
certain  horizontal  members  are  used,  which. ,  Teoa,  where  the  anpporta  are  to  the  Toida  m  t 
ttom  the  ourred  forma  of  their  edgea,  are  called  to  2'06,  and  in  thetemple  of  Athena  [UiHEITa] 
maiddingt.  These  aretbeovolo,  tbti  talon,  the  ,  Folias,  where  the  ratio  i«  1  to  2-\%,  he  can 
ojma,  the  cavetto,  the  torus.  Che  astrasal,  the  j  haidly  be  conridered  correct.  Indeed,  then 
acotia,  and  the  lUlet,  which  are  dtGned  ander  acareelj  seems  a  necessity  for  auch  a  limititico 
their  sevenil  Dames  in  this  work.  The  cha- '  of  the  Toids  as  he  prescribes,  Bseine  that,  wilh- 
racter  of  an  order  ia  displayed,  not  oa\y  in  its  '  out  relation  separately  to  the  weight  and  sap- 
column,  but  in  its  gcneml  forms  and  detail,  i  porl^  staldlity  wonld  be  obtained  so  long  as  tM 
Though  a  building  be  without  columns,  it  ia,  j  cpntre  of  gravity  of  the  load  fell  witlin  the 
neveitheleBa,saidtobeof  an  order,  if  its  details  !  external  face  of  the  support.  If,  then,  it  b* 
beregulated  accordingtothemethod  prescribed  '  admitted  that,  as  in  the  two  examples  abor* 
for  such  order.  mentioned,  the  voids  should  be  equal  to  the 

In  setting  up,  or,  as  it  is  more  tnchnirally  weiehts  and  supports  jointly,  we  have  the  klj 
expressed,  in  profiling  an  order,  it  is  usual  to  '  to  Oib  rale  ;  and,  instead  of  being  aurpriMd  ii 
make  the  entablature  of  the  height  of  one-fifth  .'  the  apparently  strange  law  of  making  the  mla- 


n  flow  ttam  the  inveatigatic 


which  is  divided  into  siity  parts,  called  minirfu,  c 
used  as  a  scale  for  the  diflerent  snbdiviaiona. 
In  the  Doric  order  the  semidiametcr  of  the 
eolnmn  is  called  a  maduit;  but  as  it  is  di- 
vided into  thirty  parts,  there  is,  in  fact,  no 
essential  difference  between  the  scale  of  this 
and  the  other  orders.  The  columns  vary  from 
•even  to  ten  diameters  in  height  in  the  different 
orders.  The  height  of  we  cntablaturo  is 
oanally  divided  into  ten  parts,  of  which  three 
are  assigned  to  the  architrave,  three  to  the 
frieie,  and  four  to  the  cornice ;  except  in  the 
Doric  order,  in  which  the  height  is  divided  into 
eight  parts,  the  architrave  having  only  two, 
the  friexe  and  comics  each  three. 

The  rule   above   given  for   regulating   the  '  ■"  ' 

relative  heights  of  the  column  and  entablature  In  flg.  3.  let  A  B  be  the  height  of  ih* 
if  fonnded  upon  the  practice  of  the  ancients,  column,  and  let  the  distance  batweeo  th* 
who  rarely  exceeded  or  fell  abort  of  the  pro-  columns  be  one-thiid  of  the  hoght  of  the 
portion  thus  established.  Whether  this  practice  column  — CD.  Now,  if  A  B  be  subdivided  into 
of  ssdgniog  one-flfth  of  the  height  of  the  whole  four  equal  parts,  at  a,  b,  and  c,  anf  the  bori- 
order  to  its  entablature  waa  arbitrary  or  em-  Eontal  lines  a  d,  A  e,  c  f.hf  drawn  ;  also,  if 
pineal,  is  worth  an  enquiry,  which,  wc  an  .  CD  bo  divided  horizontally  into  four  eqstl 
inclined  to  think,  haa  not  been  bestowed  upon  |  parts,  and  lines  be  drawn  perpcndicnlarly  Dp- 
it  in  any  architectural  work,  at  least  not  in  any  j  wards  inters^^cting  the  former  ones  ;  the  vu*d 
one  which  has  fallFm  under  our  notice  :  tbongh  j  will  be  divided  into  sixteen  eqoal  panllelo- 
tiie  principles  developed  in  a  work  by  Le  Brun,  j  grama,  one-half  of  these  being  the  measure 
entitlHl,  Thiorit  dt  tArchiUcture  Greequt  e(  |  of  the  two  semi-supports.  BCandDEbeiM 
Bomaint,  diduitt  d*  rAtuU^ie  dt*  Honumenf  |  made  e^ual  then  to  one-foiutii  of  C  D,  it  wiU 
Antique!  (fol.  Paris  1B07),  if  carried  through  be  manifest,  from  inspection,  that  the  two  seui- 
Correctly,  seems  to  point  to  the  reason  of  the  '  supports  will  jointly  be  equal  to  mght  of  th* 
practice.  One  of  the  most  obvions  principlea  paiBllelo^TBms  above  mentioned,  or  one-hiU 
of  proportion  in  respect  of  loads  and  supports,  I  of  the  void.  We  have  now  to  place  the  we^it 
and  one  apparently  foonded  on  Nature  herself,  j  or  entablature,  A  O  H  I,  upon  the  supports  Of 
is,  thai  •  mipport  sbonld  not  be  loaded  with  a  colnmns  and  eqnal  to  than  in  maaa.  Sat  tf 
730  ' 


each  equal  to  thou  above 
These  will  not  1m  equal  to  the  snpporta  by  tvo 
whole  paraUelogrania,  being  La  nnmber  6  only 
instfad  of  8  :  dindiug,  therefore,  8,  the  Domber 
in  the  support,  b;  S,  Ibe  Dumber  aJre«d; 
obtaiaMl,  we  hare  1-333,  &c,  which  la  the 
height  A  0  miut  be,  that  the  weight*  nuj  «gaal 
the  Buppoita,  exceeding  oiie-quarl«r  the  height 
of  the  column  by  oolj  ^  of  such  qOBxter,  a 
coincidente  aingalkrly  oorroborutive  of  the  rule 
Uid  down.  From  inspection  of  figs.  2,  S,  and  1, 
it  ia  erident  that,  whes  the  void  is  ana- third  of  the 
height  of  the  oolunuw  in  widtb,  the  columns 
will  be  8  diameters  in  height ;  wheo  one-quarter 
of  their  height,  they  will  be  8  diameters  high  ; 
and  when  oue-fifLh  erf  their  height,  they  will  be  10 
diamet^high;  also, that theistercolumnistion, 
called  ff/ilgle,  or  of  two  diameters,  is  constant 
bj  the  arrangement.  Let  ua  now  try  the  prin- 
dple  in  another  way  :  Fig.  S  is  the  gimcral 
Ilj.  ,■..  form    of-   a     tetrastyle 

temple,  wherein  the  co- 
lumns are   assumed    at 


mending  the  etutylo*  aa  the  most  beautiflil, 
he  thus  directs  the  formation  of  templea 
with  that  interral  between  the  columns.  Tba 
rule  for  dengning  them  ia  as  follows :  '  The 
extent  of  the  Iront  being  giTCD,  it  is,  if  tetm- 
style,  to  be  divided  Into  eleven  parts  and  ■ 
half,  not  including  the  pngectioDS  of  the  bas« 
and  plinth  at  each  end;  if  hexastylc.  into 
eighteen  parts ;  if  octaatyle,  into  twenty-four 
parts  and  a  half.  Oae  of  either  of  these 
parts,  according  to  the  case,  whether  tetrastyle, 
hexastyle,  or  oetastyle,  will  be  A  meaBuro 
equal  to  the  diameter  of  one  of  the  columns. 
The  heights  of  the  colunuu  will  be  «ght  parti 
and  a  half.  Thus,  the  inteicolumniations  and 
the  heights  of  the  columns  will  have  proper 
proportions.'  Further  on  in  the  same  chapter  . 
he  gives  directioDS  on  aneoityle,  diastole,  and 
syatjle  temple^  on  which  it  is  nnneeesaaiy 
here  turthar  to  enlaige.  Let  the  above  rulea 
be  examined.  The  tetrastyle  is  llj  parta 
wide,  and  S|  high  :  the  area,  therefore,  of  it! 
whole  frontwiU  be  111x81-67].  The  foor 
columns  will  be  4  n  8|  —  34.  or  a  -ray  little 
more  than  one-third  w  tha  whole  area ;  the 
remaining  two-thirds,  speaking  in  round  num- 
'        '   'iQg  given  to  the  tntflrcolumns  or  voids. 


srea.  or  61,  thej  must  in  all  be  equal  to  8 
diameti?rB,  for  y— 8  ;  and  the  whole  extent, 
therefore,  will  be  12  diameters  of  e.  colomo. 
To  obtain  the  height  of  the  entablature. 


1  diameters,  we 
divide  32,  the  columns,  by  12.  the  wbolo  extent 
of  the  fajade,  and  we  have  two  diameters  and 
two-thiids  of  a  diameter  for  the  height  of  the 
entablature  ;  making  it  a  little  more  than  one- 
quarter  the  height  of  the  column,  and  again 
y Being  in  terms  of  the  diameter  with  many 
the  finest  eiamplsa  of  ontiquitT.  or  ve^ 
nearly  so.  If  the  pediment  be  employed,  it  ia 
evident,  the  dotted  lines  A  C,  C  B,  being  bi- 
sected in  a  and  b  reepectjvvly,  that  the  trian^ea 
A  £  0,  i  B  F,  an  equal  to  oDCondDCA, 
and  the  loading  or  weight  will  uot  be  changed. 
Smilar  results  are  obtained  in  Sg.  6,  where 
the  hei^t  is  10  diameters,  the  nombtr  of 
nf.e,  columnsSj  thewhole, 

therefore,  180,  the 
•upports  being  60. 
Hcre^  -  3^  diameters 
will  be  the  Iwght  of 
I  the  entAblatnre. 

:  u  We  cannot  l«*vstlw 

I  subject    without    ad- 

—  —  —  verting  to  the  rulea 
given  by  Vitruvins  (chap.  ii.  book  iii.>— mles 
whieh  were  the  result  of  the  practice  of 
the  time  in  which  he  lived,  end  which,  with- 
in sihbII  fractions,  singularly  corroborate  the 
assumed  hypothesis  of  making  the  voids 
equal  to  twice  the  supports.  Speaking  of 
the  Ave  spedes  of  temples,  after  naming 
the  diflennt  iBtercolnmniatioDs,  and  ncom- 
731 


then.  1  >c  8-82, 

1  of  the  supports;  j  bera.  t_._„  „. 

*    fulfil  the  con- 1  The    heiasljl-    -    -„ 

the  whole  area,  there- 
fore, is  iexS}-ia3.  The  ail  columns  will  be 
B  I  8J  =  61,  or  exactly  one-third  of  the  whole 
area;  the  voids  or  intercolumns  occupying  th? 
remaining  two-thirds.  The  octastyle  ia  24j|  parts 
in  extent,  and  8}  b  height:  24}  x  BJ  -  208^. 
The  eight  columns  will  be  8  <  Si-es,  or  very 
little  less  thao  one-third  of  the  area,  and  the 
voids  or  inlercolumns  about  double,  being  the 
remaining  two-thirda. 

The  avenge  of  the  intercolomniations  in  the 


first  cose  will  be 


In  the  third 


!J  diameters. 


As,  in  ODT  opinion,  a  discrepuu^  between  prac- 
tice and  theory  will  not  sh^e  the  principle,  wa 
are  not  fearful  of  candidly  submitting  a  syn- 
optical  view  of  some  of  the  nujat  c^bral«d 
examples  of  antiqui^  in  which  a  comparison 
is  sinihitsd  between  the  voids  and  snpporta. 
It  is  certain  that  in  every  case  the  former 
exceed  the  latter,  and  that,  in  the  early  Dolio, 
the  ratio  between  them  nearly  approached 
equality.  In  comparing,  however,  the  snpporta 
with  the  weights,  there  is  every  appearance  of 
that  portion  of  the  theory  being  strictly  true  ; 
for,  in  taking  a  mean  of  the  six  exomplca  of 
the  Doric  order,  the  an[^rta  are  to  the  wughts 
as  1  :  I'lS  ;  in  the  five  of  the  Ionic  order,  as 
1  : 1  OS  1  and  in  tjie  four  of  the  Corinthian 
order,  as  1  :  I'Ol;  a  coincidence  so  remadi- 
able  that  it  moat  be  attributed  to  something 
more  than  accident,  and  deserving  much  mor* 
extended  consideration   than   our   limit*  htn  - 
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We  clo»B  thijBliort  enqniiybjidTMtJEgto* 
enrioiu  fact  eonnected  with  it ;  vii.  the  srea  of 
IliB  poinli  of  Bopport  for  the  edifice  vhich  gnch 
>D  amng-ment  affiirdi.     Id  flg.  7,  the  hatched 
Vlg,  T.  HOBreB  represeat  the  qiuirter 

I  pien  or  calnmnj  in  a  Bciiee  of 
I  intareolumniationi  ererf  way, 
•Dch  intenolnmaiationa  being  2 
■  diameUcB,  oc  4  BemidiameterB : 
thcM,  added  to  the  2  quarter 
'  ^ '  1,  will  make  6,  whoie 
'  iqnaie,  36,  therefare,  ia  the 
area  to  be  covered  with  the  weight;  the  4 
qnarler  piprB  or  colnmnB  ■•  4  ;  hence  the  points 
of  Bupport  are  A  of  the  area-O'lll.  Now,  in 
twenty-flye  of  the  principal  bnildi™  in  Europe 
[ PoniTB  OF  Sdfpobt],  the  ratio  will  be  eeen  to 
be  O'les  on  the  mean,  differing onl;0'0S7  from 
the  remit  here  girrn  ;  bnt  if  we  Uke  Che  lub- 
joined  buildings,  the  mean  will  b«  found  to 
differ  ranch  leai,  vir. — 


Temple  of  Peace  . 

8.  Paolo  faori  le  Mnto  . 

S.  Sabino      . 

8.  Filippo  Heri      . 


0-129 


Obdi«.     Td    the   Fine  Aita,    thp    regular 

dispOBitJon  of  the  parte  of  a  work,  bo  that 
neither    aoofulioD     nor    jarring    effect*    ma; 

ObdiB.  Iq  Mathematica,  a  term  frequently 
OMd  synotiymaiuly  with  dtgret.  Thus  the 
order  of  a  comi  or  nuface  is  the  mine  ae 
the  degree  of  ita  equation.  [Ccbti  and 
SoBpaca,]  Althoush  apionjinoue.  howerer, 
when  applied  to  ordinary  algebraic  eqoationa, 
the  temii  i^i^  and  dtgra  hare  diatinet  mean- 
ingi  when  applied  t«  difierential  equations,  and 
to  eqnationi  of  differeuMi.      [DimttuiTui. 

SQOaTIOM.] 

0*«>r  af  Ik*  S«jr-  ^  Parliamentary 
naage,  one  method  of  mpersediiig  a  qoeation 


,  and,  if  thia  ii  carried,  the 
\  be  read  and  piticaeded  on  in 
n  which  th^  atand.  Bnt  it  can 
turn  snperaaded  by  a  motion 
;  In  BatMU'a  PnOidmU  of 
vol  ii.,  it  u  lUtad  that  the  flnt 


ORDERS 
instance  of  thia  proeeeding  vm  oa  Apfil  I, 
tT47. 

Or<tor  of  AwervoaiUMk  A  0«olc«icaI 
t«nn,  implying  the  rqiular  ■ueeeMJon  of  ir- 
Rmgemeats  which  the  itiata  fomuDg  the  ex- 
terior cmat  of  our  globe  inTaruUj  follow. 
[Oboloot.]  Although  certain  strata  or  fbnDB' 
lions  are  occanonally  wanting,  XJdmj  nerar  de- 
part from  a  conjtant  order  of  »uperpcMati<n.     ' 

Ordara,  Moly.  A  t«rm  apphad  to  th* 
different  ranks  of  ecdeaiaitical  peraooa.  ^w 
eitabliabed  chorch  of  England  n 


diiueh  «dintta^ 
seren  otders  :  fonr  minor,  lecalar,  or  pet^.  of 
dooAaeper,  exordit,  reader,  and  aoolyth ;  three 
I  m;^or,  of  deaoon,  priest^  and  biahop.  The  ftiat 
are  mere  fonnalitiet,  and  generallj  oonfemd 
on  the  same  day ;  thr  admission  to  the  latltr 
I  conitjtntes  the  sixth  •acrament  of  Boniss- 
.  jam :  the  reformed  churches  aeknowledg* 
;  only  the  three  latter  orders.  [Epucoputt.] 
The  Greek  charch  rejects  the  four  i 
but   has  the    additional    one 

I  Ordar*,  XallBlona.  BcUgioos  orden  an 
of  three  kinds:  1.  Monastic;  3. Military;  1. 

HendicanL 
I      I.  The  monastic  orders  were  diitinguislNd 

by  the  rules  Co  which  they  were  aabjected  bf 
'  their  respective  rounders.     Of  these  the  piis* 

dpal  are  the  Bssilian,  the  Benedictine,  and  tba 

I  i.  The  earliest  comprehennon  of  a  number 
of  conventual  societies  under  one  raU  wil 
effected  by  St.  Basil,  archbiahop  of  Cnsarca,  ia 
I  Asia  Minor,  who  united  the  hrrmiCs  and  osno- 
\  bites  already  established  in  his  diocese,  ud 
prescribed  a  uniform  eonstjtation  for  then,  ii 


This  r 
novelty  in  the  monastic  systtfo, 
-which  had  existed  up  to  that  time  (a.D.  )70) 
without  any  such  imposition.  This  iostitoticn 
prevailed  tnroughout  the  eastern  districts  of 
ChriiteDdom,  and  ha*  subsisted  in  the  OrMk 
church  np  to  the  present  time  with  little  varia- 

I  ii.  In  the  Wert,  the  flnt  older  of  monks 
wsa  founded  by  Benedict  of  Kuraia  (kx. 
I  639).  He  conceived  that  the  ends  of  monaitie 
'  seclusion  might  be  better  attained  by  a  diso- 
pline  uniformly  imposed,  than  by  the  arbi- 
trary austerities  of  many  of  the  Buropean 
eommunitiea.  He  innated.  moreoTar,  vary 
strongly  upon  tbe  duties  of  tmimit  labour 
and  reading,  as  well  as  of  prayer.  This  mis 
wsa  rerised  three  centuries  ^aXvI  by  another 
Benedict,  a  native  of  Aniane,  in  the  South  el 

From  this  remodelled  system,  wfaidl  was 
more  severe  than  ita  predtcassor,  and  was  soon 
adopted  throughout  the  Benedictine  monas- 
teries, already  exceedingly  nnmetous,  arose 
Tarions  brandies,  all  more  or  leas  famous  ia 
I  ecclesiastical  history.  The  order  of  doni 
the  Cisteicisiis,   the   Chsrtieiiz,   Iha  Chnst 


ORDERS 


dnlensea,  PnemonBtratenset,  &e,  are  distinct 
o£Eshoots  from  this  main  trunk,  and  for  many 
centuries  have  covered  the  face  of  Catholic 
Europe. 

iii.  The  original  inhabitants  of  the  monas- 
teries were  laymen ;  the  spiritual  duUes  of  the 
institution  beinff  performed  by  the  pastor  of  a 
neighbouring  vulage,  or  by  one  or  two  resident 
ecdesiastics.  The  authon^  of  Au|ru8tine  was, 
however,  claimed  for  clerical  societies  living 
together  under  rule ;  and  the  order  of  Augus- 
tanian  canons,  consisting  expressly  of  persons 
ordained  or  destined  to  the  sacred  profession, 
claims  a  place  among  the  three  principal 
monastic  institutions.  These  canons  were 
afterwards  divided  into  the  regular  and  secu- 
lar, according  as  they  observed  what  tra- 
dition affirmed  to  be  the  rule  prescribed 
by  the  founder  himself,  or  those  of  certain 
bishops  who,  in  later  times,  had  reorganised 
the  system. 

2.  i.  The  Military  orders  form  also  an 
-important  feature  in  ecclesiastical  and  political 
history.  The  necessity  under  which  the  monks 
lay,  in  unsettled  times,  of  assuming  arms  to 
defend  their  possessions,  may  have  suggested 
the  first  idea  of  uniting  the  nulitaiy  with  the 
religious  profession* 

The  earliest  order,  however,  of  this  kind — 
that  of  St  John  of  Jerusalem,  or  the  Knights 
of  the  Hospital — arose,  in  the  eleventh  centuiy, 
out  of  a  religious  communitv,  to  which  the  care 
of  an  hospital  in  Jerusalem  had  been  consigned. 
The  Hospitallers  were  afterwards  better  known 
under  the  titles  of  Knights  of  Rhodes,  and, 
still  later,  of  Malta. 

ii.  The  Knights  Templars  also  received 
their  appellation  from  Jerusalem,  the  place  of 
their  origin  and  early  abode.  They  were 
founded  in  1118;  and  to  them  certain  militair 
duties  were  from  the  first  specially  prescribed, 
as  the  defence  of  Palestine,  and  the  protection 
of  pilgrims  in  the  Holy  Land.  After  the 
expulsion  of  the  Christian  arms  from  that 
region,  they  spread  over  Europe  and  became 
a  very  numerous  and  powerful  body;  until, 
having  excited  the  fears  or  avarice  of  popes 
and  princes,  they  were  condemned  by  a  council 
assembled  at  Vienna,  and  exterminated  by  a 
vigorous  and  cruel  persecution. 

iii.  The  third  Miutary  order  is  the  Teutonic. 
This  institution,  again,  was  an  ofispring  of 
the  crusades,  and  a  native  of  Palestme ;  ori- 
ginating in  the  officer  of  an  hospital  at  the 
siege  01  Acre.  On  the  termination  of  the 
holy  wars,  these  Imights  became  established 
in  Germany,  and  distinguished  themselves  by 
the  conquest  and  conversion  of  Prussia  and 
Pomerania.  Their  order  only  ceased  to  exist 
when,  at  the  Reformation,  its  members  aban- 
doned the  cause  of  the  papacy,  and  embraced 
the  prevalent  opinions  of  the  north  of  Ger- 
many. To  these  may  be  added  various  infe- 
rior militazy  orders,  especially  those  of  Spain 
and  Portugal.  [Calatbava  and  Alcamtaba, 
Obdbbs  of.] 

3.  The  Mendicant  orders  were  the  creation 
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of  the  papacy,  for  the  advancement  of  its  own 
pohtical  purposes.  [Mohachism.]  It  was  in  the 
twelfth  century  that  the  apprehensions  of  the 
Holy  See  were  first  excited  by  the  rise  and  spread 
of  heretical  opinions ;  nor,  at  that  period,  were 
either  the  secular  or  the  regular  clergy  disposed 
to  rouse  themselves  from  their  indolence  and 
vice  to  combat  with  these  active  assailants. 
A  new  ally  was  required,  and  was  furnished 
in  the  order  of  St.  Dominic,  which,  after  com- 
pleting its  first  mission  in  the  extinction  of  the 
heresy  of  the  Albigenses,  was  placed  upon  a 
permanent  footing  by  a  bull  of  Honorius  III. 
The  Franciscan  fnars  were  instituted  nearly  at 
the  same  time,  and  avowed  the  same  principles 
of  poverty  and  mendicity.  *  Franciscanism,' 
Dean  Milman  remarks,  '  was  the  democracy  of 
Christianity;  but  with  St.  Francis  it  was  an 
humble,  meek,  quiescent  democracy.  In  hit 
own  short  fragmentary  writings,  he  ever  en- 
forces the  most  submissive  obedience  to  the 
clergy.  But  ere  long  his  more  vehement  disciple, 
Antony  of  Padua,  sounded  a  different  note ;  he 
scrupled  not  to  denounce  the  worldly  clergy. 
At  Kimini,  at  Milan,  and  in  other  cities,  he 
held  disputations  against  the  heretics,  who 
yielded  to  his  irresistible  arguments.  The 
clergy  dared  not  but  admire  Antony  of  Padua, 
whom  miracle  began  to  environ.  But  they  saw 
not  without  terror  that  the  meek  Franciscan 
might  soon  become  i^  formidable  demagogue, 
formidable  to  themselves  as  to  the  enemies  of 
the  faith.  But,  what  is  more  extraordinary, 
already  in  the  time  of  St.  Bonaventura  they 
had  b^fun  to  be  faithless  to  their  hard  bride, 
Poverty.  Bonaventura  himself  might  have 
found  it  difficult  to  adduce  authority  for  his 
laborious  learning  in  the  rule  of  his  master. 
The  rule  had  required  the  peremptory  renun- 
ciation of  all  worldly  goods  by  every  disciple 
of  the  order,  and  those  who  received  the  prose- 
lytes were  carefuUy  to  abstain  from  mingling 
in  worldly  business.  Not  till  he  was  absolutely 
destitute,  did  the  disciple  become  a  Franciscan. 
St.  Francis  rejected  alike  the  pomp  of  ritual 
and  the  pride  of  learning.  The  Franciscan 
services  were  to  be  conducted  with  the  utmost 
simplicity  of  devotion,  with  no  wantonness  of 
music  There  was  to  bo  only  one  daily  mass. 
It  was  not  long  before  the  magnificent  church 
of  Assisi  began  to  rise;  and  the  Franciscan 
services,  if  faithful  to  the  form,  began  soon  by 
their  gorgeousness  to  mock  the  spirit  of  their 
master.'  (E&story  of  Latin  Christianity,  book 
iz.  ch.  X.) 

Our  limits  allow  us  only  to  mention,  in  ad- 
dition, the  Carmelites,  so  cidled  from  Mount 
Carmel,  where  the  order  originated ;  the  Au- 

Sistinians,  who  complete  the  number  of  the 
endicant  orders;  Uie  Jesuits;  and  lastlv, 
the  several  orders  of  religious  women,  usually 
styled  nuns,  from  a  word,  as  it  is  said,  of 
Eg^rptian  origin.  The  first  nunnery  is  tra- 
ditionally said  to  have  been  founded  by  St. 
Syndetica,  a  contemporary  of  St.  Antony,  in 
the  third  century.  The  first  established  in 
England  was  in  a.x>.  630.    Many  orden  of 
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nuns  are  ooniieet«d,  by  their  foundation,  with 
religions  bodies  of  the  other  sex :  others  are 
of  separate  institution.  The  principal  will  be 
found  noticed  under  their  respective  titles. 
[BsNKDicmni  Monks;  Calotbbs;  Cahaldxj- 
xiAirs;  Cabthusiaxs;  Cklbstqcbs;  Gisteb- 
oiANS ;  Clttniaos  ;  Cobdeliebs  ;  Jesuits  ;  Tbm- 
FLABS ;  Tetttonxc  Obdeb  ;  &c] 

Ordinal*  The  name  given  in  England  to 
an  old  work  containing  the  ritual  or  religious 
ceremonies  necessary  to  be  performed  before 
the  ordination  of  a  priest  It  leas  composed 
in  the  reign  of  Edwara  VI.,  and  revised  by  the 
English  dergy  in  1552. 

Ordlnaaoe*  An  obsolete  word  signifying 
a  decree  or  enactment.  After  the  time  of  Philip 
the  Fair  (1227),  the  laws  made  by  French 
kings  were  generally  termed  ordinances  (or- 
donnance) ;  a  term  which,  in  its  most  compre- 
hensive sense,  included  also  their  edicts,  decla- 
rations, and  letters  patent.  The  right  to  issue 
osdinances  for  the  execution  of  the  laws  (equi- 
valent to  proclamations  and  orders  in  council) 
was  conferred  on  the  monarch  by  the  French 
charters ;  and  it  was  on  an  ambiguity  of  lan- 
guage in  the  clause  confemng  this  right  in  that 
of  1814,  that  a  defence  was  attempted  for  the 
illegal  proceedines  of  the  ministers  of  Charles 
X.  in  1830.  The  beet  collection  of  the  Of 
donnances  des  Rois  de  France  is  that  begun 
by  Older  of  Louis  XIY.,  of  which  the  first 
ToLume  appeared  in  1728:  it  extends  to  12 
vols,  folio. 

The  Self-denying  Ordinance,  in  English  His- 
tory, was  a  resolution  of  the  Long  Parliament, 
in  1644,  by  which  its  members  bound  them- 
selves not  to  take  certain  executive  offices,  par- 
ticularly commands  in  the  army ;  the  effect  of 
which,  as  is  well  known,  was  the  transference 
of  power,  first  in  the  army,  and  then  in  the  state, 
fix>m  the  Presbyterian  to  the  Independent 
jparty. 

The  word  ordinance  is  still  in  use  in  Eng- 
lish official  language,  to  denote  laws  made  by 
colonial  legislatures  appointed  bv  the  crown ; 
those  made  by  representative  legislatures  being 
styled  acts. 

Ordlnand  (Lat.  ordinandus).  In  Eode- 
BiasUcal  Antiquities,  one  about  to  receive  or- 
ders ;  the  name  ordinant  being  applied  to  the 
prelate  conferring  orders. 

Ordinary.  A  term  of  the  Civil  Law  for 
iny  judge  who  has  authority  to  take  cog- 
nisance of  causes  in  his  own  right,  and  not 
by  delegation ;  used,  in  English  law,  with  re- 
ference to  ecclesiastical  judges  only.  Thus, 
a  bishop  is  ordinary  in  his  own  diocese;  an 
archbishop,  for  the  purpose  of  appeals,  in  his 
province. 

Obdinabt.  In  the  Court  of  Session  in  Scot- 
land, a  sin^e  judge  (by  courtesy  staled  lord), 
who  sits  in  the  outer  house  to  decide  causes 
in  the  first  instance,  there  are  five  such 
'judges :  their  decisions  may  be  brou^ht^  by 
ap^al  under  review  of  one  of  the  divisions 
of  the  timer  house  of  the  court      [Sbssxon, 

COVBT  OF.] 

784 


ORDNANCE 

Obdikabtv  In  Heraldry,  a  portion  of  the 
escutcheon  comprised  between  steaight  or  other 
lines.  It  is  the  simplest  spedes  of  charge ;  and 
many  of  the  most  ancient  escutcheons  known 
contain  no  other  bearing,  although  in  others, 
also  of  great  antiquity,  the  ordinary  itself  is 
charged  with  other  bearings.  An  ordlnair 
shoTud,  it  is  said,  comprise  the  fifth  of  the  shiell. 
The  number  of  ordinaries  in  common  use  is 
considerable ;  among  the  chief  are  the  Pixs 
Fbss,  Bbnd,  Bab,  Saltieb,  Chevboit,  Cboss 
Each  of  these  is  usually  bounded  by  strai^ 
lines;  but  the  lines  may  be  also  diversified  in 
various  manners.  Thus,  an  ordinary  bounded 
by  serrated  lines  is  said  to  be  indented ;  bounded 
by  undulating  lines,  wavy.  There  are  many 
other  deviations  from  the  straight  line,  as 
ingraHedf  invected,  nebvly,  ragtuy,  rayonny, 
dancetty,  embattled  or  creiutty,  batded  emhat' 
tied,  palissy,  angled,  lewUed,  escartdy,  nowy, 
dovetail,  potency.  When  an  ordinary  has  two 
sides,  and  is  only  varied  on  the  upper,  it  is  said 
to  be  superingnmed,  superinveetea,  &c ;  if  aolj 
on  the  lower,  subingraued,  &c 

OsDnrABT.  In  the  Navy,  the  establishment 
of  the  shipping  not  in  actual  service.  An 
ordinary  seaman  is  one  not  qualified  to  takt 
the  helm  or  sail  the  ship. 

Ordlnmrjr  of  Vewfate.  The  name  given 
to  the  chaplain  of  the  prison  of  New;rate. 

Ordinate.  In  plane  Cartesian  Qeometiy, 
each  point  is  determined  by  two  eoordinatet: 
one  of  these  being  distinguished  as  the  ahsdsst, 
while  the  other  is  termed  the  ordinate.    [Co- 

OBDINATBS.] 

Ordlnatfon.  The  ceremony  of  oonfening 
orders  in  the  church,  which  is  derived,  by 
communities  that  admit  a  regular  commissioo 
and  succession  in  the  ministry  from  the  time 
of  the  apostles,  from  the  authority  of  Jesos 
Christ  i^rayer  and  the  imposition  of  hands 
are  mentioned  as  forming  ^art  of  the  ceremony 
of  ordination  of  deacons  m  the  Acts  of  the 
Apostles ;  and  ordination  is  even  now  con- 
ferred under  similar  forms  in  most  CSinstaa 
churches. 

The  Romish  church  holds  ordinatioii  to  be 
the  sixth  of  its  seven  sacraments;  it  is  re- 
garded as  a  mystery  or  sacrament  by  the  Qretk 
church  also ;  and,  to  a  certain  extent,  by  the 
High  Church  party  in  the  church  of  England. 
In  the  Lutheran  and  Keformed  churches,  aU 
sacramental  character  is  repudiated,  and  the 
imposition  of  hands  retained  as  a  ceremony 
ojAy. 

In  the  Scotch  Presbyterian  church  the  teixn 
ordination  is  popularly  but  iinproperly  (BilTs 
Lectures  on  Ihvinity)  applied  to  the  act  by 
which  a  licensed  preacher  or  probationer  is 
inducted  into  the  charge  of  a  pi^cular  parish 
or  congregation. 

Ordnance.  A  Military  term,  applied  ge- 
nerally to  QWB,  MOBTASS,  HowtnBBS  uid 
Cabboitadbs.  The  accompanying  table  g^ves 
the  lengths,  wei^ts,  calibres,  and  chaises  of 
the  most  impoctent  pieces  of  ordnsnoe  m  oc 
service :— 
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Nature  of  Ordnaaoe 


If 

M 

If 
«f 


f* 
If 
II 
I) 


Smooth  Bobbd. 
Cast  iron : — 
10-inch  gan  . 

"    If      If    •        • 
68-poimder  gun     . 

68 

32 

82 

24 

10-inch  howitzer 

8    ti  ft 

13-inch  mortar 
10 
13 
10 

8 

Br^rue: — 

9-poiinder  gnn     . 

V    If         ft  • 

24-poiinder  howitzer 
12 


ff 
If 
If 
ff 


ff 
ff 
If 

If 


ff 


<f» 

Built  up; — 
150-poimder  gun 
100 


If 


If 


RiFLBD. 

MuegU4oading : — 
9-inch  gun  . 
•     ff      fi    •        • 

•        II  n       •  • 

64-ponnder  gun     . 
Wedge,  breechJoading : — 

64-poiinder  gun    . 
V€ni*]^i9ee,  breeeh4oading: 

7-inch  gun  (heaty) 

7-incb  ffun  (light) 
40-pounaer  gun 
20 
20 
12 

9 

6 


ff 


II 


ff 
If 


If 
If 
ff 
fi 


If 


ff 


Lengfth 


ft.  in. 

9  4 

8  0 
10  10 
10  0 

9  6 
9  0 
9  6 
8  0 


6 

4 
4 
3 
3 
2 
2 


0 
0 
5 
9 
8 
7 
1 


6  0 

6  0 

4  8 

8  9 

12  3 

10  0 


12    3 

11  10 

10    5 

9     3 

9     2 


Weight 


cwt. 

87 

52 
112 

95 

56 

50 

50 

38 

42 

22 
100 

52 

36 

18 
9 

13^ 
6 

'3 

240 
125 


10 

0 

9 

10 

10 

0 

8 

0 

5 

6 

6 

0 

6 

2 

5 

0 

248 

140 

130 

66 

63} 

81 

73 

35 

16 

12i 

8 

6 

8 


Calibre 


inches 

10 
805 
812 

ff 
6-41 

6-375 

5-823 

5-292 

10 
8 

13 

10 

13 

10 
8 

4-2 
3*66 
5-72 
4-58 

10-5 
9 


9 

7 
7 
6-3 

6-4 

7 

7 

4-75 

8-75 

ft 


8 

ff 
2-5 


Charge 


Serrioe  dilflflj 
employed  for 


2  8 

1  8 

2  8 
1  4 

35  0 

20  0 


} 


12  0 

10  0 

5  0 

2  8 

If 
1     8 
1     2 
0  12 


Land  &  sea  serv. 
siege  gun. 
L.S.  (long  ranges). 
S.8.  rpiyot  gun^ 
L.S.  (fortresses), 
siege  gun. 

fi        ff 
position  gun. 


ff 


ft 


fi        ff 
I  S.S.bombardment. 


ti 
L.S. 


If 


11 
If 
If 
ff 


field  batteries, 
horse  artillery;, 
field  batteries, 
horse  artilleiy. 

naTsl   service  at 
dose  quarters. 


L.S:  and  S.a 

L.8. 

S.S.  and  position. 

position. 

boat  service. 

field  batteries. 

hivse  attilleiy. 

oolomaloriiaTaL 


llrdiuuioeff  Board  of.  The  name  given  to 
the  board  which  formerly  provided  the  troops 
of  the  line,  the  artilleiT  and  engineers,  tne 
militia,  and  the  navy,  with  guns,  ammunition, 
and  arms  of  every  description.  The  Board  of 
Ordnance  also  superintenaed  the  affitirs  of  the 
regiments  of  artillery  and  engineers,  the  pro- 
vision of  forage  for  the  whole  of  the  troops 
at  home,  and  ue  erection  of  fortifications  and 
military  works  at  home  and  abroad,  &c  The 
Board  of  Ordnance  was  abolished  during  the 
Crimean  war,  and  its  functions  are  now  per^ 
formed  partly  by  the  War  Office,  and  in  part  by 
the  Horse  Giiards. 

OrdomittBOO  (Fr.).  In  Architecture,  the 
right  assignment,  for  convenience  and  propriety, 
of  the  measure  of  the  several  apartments,  that 
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they  be  neither  too  lar^e  nor  too  small  for 
the  purposes  of  the  building,  and  that  they 
be  conveniently  distributed  and  lighted.  This 
word  is  seldom  used,  as  the  genml  arrange- 
ment of  the  plan  of  a  building  is  tiiought 
to  be  more  comprehensive,  and  the  sense  atm- 
buted  to  ordinance  rather  dashes  with  the 
meaning  attributed  to  this  one. 

Uro  (Norse  aar,  Dan.  aare,  G^.  ader,  a 
vein^  ores  being  frequently  found  running  like 
a  vein  through  the  rock).  -  Ores  are  the  mine- 
ral bodies  £rom  which  metals  are  extracted. 
Metals  exist  in  the  ores  in  one  of  the  four 
following  states:  1.  In  a-  metallic  state,  and 
either  solitary  or  combined  with  each  other ;  in 
the  latter  case  forming  alloys.  2.  Combined 
with  sulj^ur,  forming  sulphides  or  sulphurets. 
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8.  Ck>mbiDed  with  oxygen,  forming  oxides. 
4.  Combined  with  halogens  and  adds,  fonn- 
ing  chlorides,  bromides,  carbonates,  phos- 
phates,  &c,  which  generally  go  by  the  name 
of  metallic  salts. 

The  ores  which  contain  the  useful  metals 
constitute  masses  in  rocks  of  different  kinds, 
or  are  distributed  in  lodes,  veins,  nests,  con- 
cretions,  or  beds,  with  stony  and  earthy 
admixtures,  the  whole  or  parts  of  which 
become  the  objects  of  mineral  exploration. 
These  stores  occur  in  different  geological  for- 
mations. 

The  strata  of  gneiss  and  mica  slate  and  the 
limestones  of  the  carboniferous  period  are 
in  Europe  especially  rich  in  the  ores  of  the 
various  metals.  There  is  hardly  any  kind  of 
ore  which  does  not  occur  there  in  sufficient 
abimdance  to  become  the  object  of  mining 
operations,  and  many  are  found  nowhere  else. 
The  secondary  rocks  are  not  so  rich,  neither 
do  they  contain  the  same  variety  of  ores.  But 
this  order  of  things,  which  is  presented  by 
Great  Britain,  Gknnany,  France,  Sweden,  and 
Norway,  is  far  from  forming  a  general  law; 
since  in  equinoctial  America  the  gneiss  is  but 
slightly  metalliferous;  while  the  arnllaceous 
scMsts,  the  syenitic  porohyries,  ana  several 
secondary  deposits,  yield  the  greater  portion 
of  the  inunense  mineral  wealth  of  that  region 
of  the  globe. 

The  workable  ores  are  few  in  number,  being 
mostly  sulphurets,  oxides,  and  carbonates. 
These  oocasionallv  form  large  masses,  but 
more  frequently  they  are  blended  with  lumps 
of  quartz,  felspar,  and  carbonate  of  lime,  which 
form  the  main  body  of  the  deposit.  The  ores 
are  arranged  (1)  in  layera  parallel  to  the 
strata  of  the  formation,  or  (2)  in  veins  which 
traverae  the  rock  in  all  directions,  or  ^3)  in 
nests  or  concretions  stationed  irregularly,  or 
finally  they  are  disseminated  in  small  parti- 
cles. The  following  general  observations  may 
Srove  useful  as  presenting  a  condensed  out- 
ne  of  the  position  of  the  most  useful  ores : — 

1.  Tin  exists  as  stannic  oxide  or  peroxide 
of  tin  principally  in  granite,  appearing  either 
in  interlaced  masses,  or  as  a  constituent  ^rt 
of  the  rock  itself,  and  more  rarely  in  distinct 
veins.  Tin-ore  is  also  found  in  alluvium,  filling 
up  low  situations  between  lofty  mountains. 

2.  Gold  occura  either  in  beds  or  in  veins ;  in 
the  former  case  it  is  frequently  in  crystalline 
rocks ;  though  it  is  also  found  in  limestone. 
The  gold  of  alluvial  districts  occura,  as  well 
AS  alluvial  tin,  among  the  debris  of  the  more 
ancient  rocks. 

3.  Silver  is  found,  particularly  in  veins  and 
beds,  in  crystalline  and  metamoiphic  rocks; 
though  some  veins  of  the  ores  of  this  metal 
occur  in  secondary  strata.  The  rocks  richest 
in  it  are  gneiss,  mica-slate,  clay-slate,  and  some 
varieties  of  limestone.  Large  deposits  of  the 
richer  ores  of  silver  are  rare  in  secondary  for- 
mations ;  but  the  metal  occura  in  combination 
with  the  ores  of  copper,  and  is  almost  always 
present  with  galena. 
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4.  Capper  exists:  1.  In  cryftalline  and 
metamorphic  rocks,  principally  in  the  state  of 
copper  pyrites,  in  beds,  in  masses,  or  in  veins ; 

2.  In  stratifieii  palasoKoic  rocks»  sometimes  i& 
masses,  sometimes  in  veins  of  copper  pyrites ; 

3.  In  secondary  strata,  especially  in  beds  of 
schist.  4.  It  is  also  found,  though  more 
rarely,  native  and  as  sub-oxide  or  mbv  copper, 
and  as  carbonate  of  copper  or  Malachite. 

5.  Lead  ores  (chiefly  galena)  are  very  gene- 
rally found  in  veins  in  limestone,  but  also  in 
crystalline  rocks.  They  are  also  found  in  strata 
in  open  spaces  or  caverns,  and  in  veins  amonff 
secondary  rocks,  associated  with  carbonate  and 
oxide  of  iron  and  calamine  (carbonate  of  zinc). 
The  ores  of  lead  are  sometimes  Hi«Mi^inifi<itfK^ 
in  grains  through  more  recent  strata. 

6.  Iron  is  met  with  in  rocks  of  all  kinds  and 
of  all  ages.  Among  crystalline  rocks  magnetie 
iron-ore  and  specular  iron-ore  occur  in  beds, 
sometimes  of  enormous  size,  or  in  veins.  The 
ores  of  red  or  brown  oxide  of  iron  [Ksxjltri] 
are  found  generally  in  veins,  or  occasionaUv  in 
masses  with  sparry  iron,  both  in  ciTstaUine 
and  metamorphic  rocks,  and  sometimes  in 
secondary  strata;  but  more  frequently  in  the 
carboniferous  rocks,  as  beds  of  clay-ironstooe, 
of  globular  iron  oxide,  and  carbonate  of  iron. 
In  alluvial  districts,  we  find  ores  of  day- 
ironstone,  granular  iron-ore,  bog-ore,  swamp- 
ore,  and  meadow-ora.  The  iron  ores  in  cry* 
stalline  rocks  often  exhibit  a  metallic  aspect 
with  a  richness  amounting  even  to  70  percent 
of  iron,  while  the  ores  in  stratified  formationi 
are  in  general  more  earthy.  The  seoondaxy 
and  alluvial  ores  present  the  appearance  a 
common  stone,  and  afford  not  more  than  20  per 
cent,  of  metal. 

7.  Mercury^  as  a  sulphuret^  mixed  with 
metal,  occura  principally  in  clay  slate  and  old 
red  sandstone  in  disseminated  masses.  Both 
the  sulphuret  and  the  native  metal  are  met 
with  occasionally  in  the  coal  measures,  al- 
though not  in  Oreat  Britain. 

8.  Cobalt  occura  as  araenuret  and  sulphuret 
in  veins  in  crystalline  rocks  ;  small  veins  con- 
taining this  metal  are  also  found  in  secondary 
strata. 

9.  Antimony  occura  in  veins  among  crystal- 
line and  metamorphic  rocks,  usually  in  the 
state  of  sulphuret. 

10.  Bismuth  is  generally  met  with  native  in 
quartz  rock. 

11.  Nickel  occura  chiefly  as  araenuret  or 
sulphuret,  and  almost  invariably  associated  with 
cobalt. 

12.  Zinc  occura  as  sulphuret,  or  blende,  in 
crystalline  rocks ;  as  calamine,  in  seoondiuT 
strata,  usually  along  with  oxide  of  iron,  and 
sometimes  with  sulphurat  of  lead. 

As  a  rule,  the  metal  of  all  ores  requires  to  be 
converted  into  an  oxide  before  smelting.  This 
transformation  into  oxide  is  generally  effected 
by  roasting  it  in  a  current  of  air,  either  in  h^s 
interatratified  with  sufficient  fuel,  or  on  the  floor 
of  a  raverberatory  furnace.  The  oxidised  on 
is  then  reduced  to  metal  by  being  heated  vidi 
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eoal  OK  other  carbonaceoTUi  matter  in  a  suitable 
fomace. 

Itis  probable  tbattbe  earbonaeeous  matter  em- 
ployed in  this  process  is  not  the  immediate  asent 
of  redaction ;  but  that  it  is  first  transformed  by 
the  atmospheric  oxygen  into  carbonic  oxide, 
which  gaseous  product  penetrates  the^  interior 
substance  of  the  oxides,  decomposing  tHem,  and 
can^^ing  oif  their  oxygen  in  the  form  of  car- 
bonic anhydride.  That  this  is  the  true  mode  of 
action,  is  erident  from  the  well-known  fact 
that  an  intermixture  of  ores  and  charcoal  is 
not  always  necessary  to  reduction,  but  merely 
an  interstratiflcation  of  the  two,  without  inti- 
mate contact  of  the  particles.  In  this  case,  the 
carbonic  anhydride  which  is  generated  at  the 
lower  surfaces  of  contact  of  the  strata,  rising 
up  through  the  first  bed  of  ignited  charcoal  or 
coke,  be^me  concerted  into  carbonic  oxide, 
which,  passing  up  through  the  next  layer  of 
ore,  seizes  the  oxygen  of  the  latter,  reduces  it 
to  metal,  and  is  itself  thereby  transformed 
once  more  into  carbonic  anhydride ;  and  so  on 
in  continual  alternation.  It  may  be  laid  down, 
however,  as  a  general  rule,  that  the  reduction 
is  the  more  rapid  and  complete  the  more  inti- 
mate the  mixture  of  the  charcoal  and  the  me- 
tallic oxide  has  been,  because  the  formation  of 
both  the  carbonic  anhydride  and  carbonic  oxide 
becomes  thereby  more  easy  and  direct. 

OrMUki  (Gr.  iptMts),  In  Greek  Mythology, 
nymphs  of  the  mountains.     [Ntkphs.] 

OrelUne.  A  colouring  principle  obtained 
from  annotta  {Bixa  oreUana),    [Bcldcb.] 

Oreodozm  (Gr.  Spof^  mountain,  and  8^a, 
credit).  A  genus  of  Palms,  one  species  of 
which,  0.  oleracea,  the  Cabbage  Palm  of  the 
West  Indies,  furnishes  an  esciUent  vegetable ; 
the  heart  of  the  young  leaves,  which  forms  the 
cabboffe,  being  eaten  when  boUed. 

Oraifi.    [Thesbus.] 

Oresls  (Gr.).  A  term  applied  in  medicine 
to  the  appetite,  or  a  sense  of  nunger. 

Orfkmy  (Fr.  orfroi).  A  species  of  embroi- 
dered cloth  of  gold,  worn  anciently  by  the  kinffs 
and  nobles  of  England,  and  in  a  less  costly 
form  by  the  king^s  guards. 

Or^aii  (Gr.  6fyayop,  an  instrument).  In 
Biology,  organ  has  diverse  significations.  The 
chief  constituent  idea  is  toork/or  a  e^)fcial  end : 
thus,  the  heart  is  the  organ  of  circulation; 
the  lungs,  the  organ  of  respiration ;  the  liver, 
the  organ  of  biufication,  occ  But,  also,  in- 
cipient stages  in  the  developement  or  formation 
of  parts  are  called  the  organs  of  such;  e.ff. 
the  periosteum  is  the  organ  of  bone,  the  jndp 
is  the  dentine  organ ;  other  parts  of  the  grow- 
ing complex  tooth  are  the  enamel  organ,  cement 
oraan,  &c  The  parts  in  which  independent 
cells,  with  special  powers,  originate,  are  also 
called  the  organs  of  such ;  as,  e.g.,  the  ovary 
is  the  organ  of  ovulation ;  the  testis  the  organ 
of  semination.  It  is  obvious,  however,  that 
^e  part  which  the  more  or  less  condensed  cel- 
lular basis,  or  stroma,  of  the  ovary  or  the 
testis  may  take  in  the  production  of  tne  germ- 
eeUs  or  spezm-eells  and  spennatocoa,  is  very 
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different  from  that  which  the  heart  performs  in 
the  motion  of  the  blood,  or  the  lungs  in  the 
mutation  of  the  air  inspired. 

Oboax.  In  Music,  a  wind  instrument  f 
so  called  by  way  of  eminence,  being  indeed 
perhaps  less  an  instrument  than  a  machine 
containing  a  collection  of  instruments,  or,  ui 
other  words,  a  mechanical  orchestra,  undef 
the  command  of  a  single  performer's  fingetg 
on  the  key-board.  This  mstrument  was  in- 
vented at  an  early  period,  though  until  the 
eighth  century  it  was  probably  but  little  used. 
The  Greeks  appear  to  have  been  ac|}uainted 
with  it ;  and,  m  the  tenth  book  of  his  Arcki' 
tecture,  Vitruvius  describes  an  hydraulic  organ 
which  was  played,  or  rather  blown,  by  the 
fall  of  water,  but  in  what  precise  manner 
is  not  known.  The  emperor  Julian  eulogises 
this  instrument  in  an  epigram ;  and  St. 
Jerome  speaks  of  one,  with  twelve  pair  of 
bellows,  which  might  be  heard  at  tne  dis- 
tance of  a  thousand  paces;  and  of  another, 
at  Jerusalem,  which  might  be  heard  at  the 
Mount  of  Olives.  Its  invention  is  attributed 
to  Ctesibius,  a  barber  of  Alexandria. 

Large  organs  are  usually  compound  instru- 
ments, containing  several  distinct  oreans  en- 
closed in  one  case,  and  each  having  its  own 
row  of  keys.  The  largest  or  principal  of  them 
is  called  the  great  orj^n ;  a  smaller  one,  the 
choir  organ ;  another  is  called  the  swell  organ, 
from  its  being  enclosed  in  a  box  with  shutters 
that  may  be  opened  to  give  a  swelling  effect  to 
the  sound ;  and  there  is  sometimes  a  fourth 
organ  for  special  solo  stops,  called  the  solo 
organ.  All  large  instruments  haye  also  a 
separate  organ  to  be  played  upon  by  the  feet^ 
called  the  pedal  organ. 

The  key-boards  of  organs  vary  in  extent ; 
but  the  compass  now  in  general  use  here  and  on 
the  Continent,  is  from  G  G  (8  feet)  to  F  in  alt,  4| 
octaves :  the  pedal  clavier  has  usually  a  com- 
pass of  2|  or  2^  octaves,  from  CCC  to  £  or F. 
Each  key,  being  pressed  down  with  the  finger, 
opens  a  valve,  and  admits  the  compressed  air 
firom  the  bellows  into  a  passage  formed  in  the 
sound-board,  corresponding  lengthwise  with 
as  many  holes  as  there  are  rows  of  pipes; 
and  the  holes  of  each  row  are  openea  and 
shut  by  a  register  or  ruler  pierwd  with 
holes  equal  in  number  to  the  keys.  By  draw^ 
ing  the  register  the  holes  of  one  row  are 
opened,  because  they  correspond  with  those 
of  the  passage  below ;  so  that,  by  opening  a 
-yalve,  tne  air  compressed  in  the  sound-bcMzd 
b^  means  of  bellowB  finds  its  passage  into  the 
pipes  which  correspond  to  the  o^en  holes  of 
the  register.  By  pushing  the  register  or  stop^ 
the  holes  therem  not  answering  to  any  of 
those  of  the  sound-board,  the  row  of  pipes 
answering  to  the  register  so  pushed  is  shut.  It 
is  obvious,  therefore,  that  by  drawing  several  of 
these  registers  or  stops,  corresponding  rows  of 
pipes  are  opened. 

Organ  pipes  are  of  two  sorts,  flute  pipes  and 
reed  pipes,  of  each  of  which  there  are  several 
species.    Flute  pipes  consist,  first,  of  a  fbo1| 
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wjbich  islioUow  and  reoeiTes  the  wind  tliat  sonndi 
tli6  pipe ;  second,  the  body  of  the  pipe,  which  is 
fastened  to  the  foot  Between  the  foot  and  the 
body  of  the  pipe  is  a  diaphragm  or  partition, 
haTing  a  little  lonff  narrow  aperture  to  let  out 
the  wind;  over  this  aperture  is  the  mouth, 
whose  upper  Up,  being  horizontal,  cuts  the 
wind  as  it  escapes  through  the  aperture,  and 
lets  it  in  vibration,  so  causing  the  sound.  The 
pipes  are  made  either  of  pewter,  of  lead  mixed 
with  a  certain  portion  of  tin,  or  of  wood.  The 
metal  pipes  are  generally  cylindrical,  open  at 
their  extremities,  and  clear  in  their  sound. 
The  wooden  pipes  are  made  square  on  the  plan, 
and  their  extremities  are  generally  stopped 
with  a  plug  or  tompion  covered  with  leather, 
so  as  to  be  air-tight.  The  sound  of  these  is 
softer.  The  longest  pipes  yield  the  grayest, 
the  shortest  the  most  acute  sounds.  The 
pipes,  however,  which  are  stopped  have  only 
niQf  the  length  of  those  that  are  open,  for 
the  same  sound. 

The  reed  pipes  consist  of  a  foot  to  carry  the 
wind  to  the  reed,  a  thin  tongue  of  hard  brass, 
whose  extremity  is  fitted  into  a  kind  of  mould 
t>y  a  wooden  pfng.  Its  other  extremity  i.  at 
liberty ;  so  that  uie  wind  causes  it  to  vibrate 
or  shake ;  and  in  proportion  to  the  length  of 
that  part  of  the  tongue  which  is  at  liberty  is 
the  depth  of  the  sound.  After  passing  the 
reed,  tne  wind  traverses  a  long  pipe  whose 
•dimensions  and  shape  give  character  and 
^quality  to  the  sound. 

The  continental  nations  have  been  much  in 
advance  of  the  English  in  organ-building,  the 
large  organs  of  Germany  and  France  being 
masterpieces  of  design  and  workmanship. 

At  the  period  of  the  restoration  of  Charles 
II.  the  organs  of  this  country  had  fallen 
much  into  decay,  and  the  art  of  building 
them  was  then  renewed  here  by  the  cele- 
brated Bernard  Schmidt  (who,  to  distin- 
guish him  from  his  nephews,  Gkrard  and 
Bernard,  by  whom  he  was  accompanied, 
obtained  the  name  of  Father  Smith)  and  by 
Harris,  from  France.  The  celebrated  organ 
at  the  Temple  church  was  built  by  the  first- 
named  person. 

The  science  of  organ-building  has  of  late 
years  again  revived  in  this  country,  and  we 
have  now  many  large  organs  in  England  which 
will  bear  favourable  comparison  with  those 
abroad ;  among  these  may  be  mentioned  those 
in  the  town  halls  at  Birmingham  and  Leeds, 
in  St.  George's  Hall,  Liverpool,  and  in  St. 
Paul's  Cathedral,  London. 

OiVAB  Point.  In  Music,  the  same  as 
PiDAi.  Ponrr. 

OrfAoie  Analysis.  That  part  of  chemical 
manipulation  which  has  for  its  object  the  as- 
certaming  of  the  composition  and  constitution 
of  organic  compounds.  These  may  be  natural 
compounds  whose  matter  has  been  built  up 
under  the  influence  of  animal  or  vegetable  life; 
or  artificial  compounds  derived  from  the  natural 
ones,  or  constructed  from  their  elements  by  the 
•kill  of  the  chemist. 
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Organic  analysis  is  first  proarinuUe.  As  esch 
animal  or  vegetable  has  several  limbs  and 
organs,  so  also  its  tissues  are  composed  of  many 
different  compounds.  These  are  separated  £rom 
each  other  bpr  the  consecutive  application  of 
mechanical  disintegration,  the  action  of  sol- 
vents, and  firactional  precipitation,  distillation, 
and  crystallisation  of  the  resulting  products. 
Individuality  of  compounds  is  determined  bj 
constancy  of  properties :  specific  gravity,  taste, 
odour,  touch,  appearance,  boiling-point  if  vola- 
tile, melting-pomt  if  fusible,  and  espedalfy  els- 
mentaiy  composition.  In  determinmg  the  lart» 
however,  another  series  of  operations  is  requi- 
site :  these  constitute  what  is  known  as  «Mi- 
mate  organic  analysis. 

Organic  compounds  being  for  the  most  part 
composed  of  the  elements  carbon,  hydrogen, 
oxygen,  and  nitrogen,  ultimate  analysis  is 
chiefly  directed  to  the  ascertaining  of  the 
centesimal  amounts  of  these  elements.  Com- 
bustibility is  a  characteristic  of  such  bodies. 
Flesh  or  wood,  parchment  or  paper,  readily 
bum  away  when  thrown  into  a  fire.  More- 
over, at  such  a  high  temperature,  and  with 
an  ample  supply  of  air,  the  products  of  their 
combustion  are  always  the  same.  The  carbon 
forms  carbonic  anhydride,  and  the  hydrogen 
water,  whilst  the  nitrogen  escapes  chiefly  in  the 
uncombined  state.  The  composition  of  carbonic 
anhydride  and  water  is  constant.  Obvionslv, 
therefore,  if  a  given  weight  of  any  organic  body 
be  burnt,  and  the  products  of  its  combustion 
be  separately  collected  and  weighed,  a  simple 
calculation  will  give  the  amounts  of  each  de- 
ment oriffinally  existing  in  it.  This  can  be 
done  with  great  exactness.  A  few  grains  of 
the  substance  only  are  operated  on.  This 
quantity,  being  first  accurately  weighed,  is  com- 
pletely burnt  by  being  mixed  with  oxide  of 
copper  and  heated  to  redness  in  a  long  narrow 
glass  tube  closed  at  one  end  and  having  at  the 
other  certain  arrangements  for  collecting  the 
products  formed.  The  latter  pass  first  over  some 
pieces  of  chloride  of  calcium,  or  other  powerful 
water-absorbing  body,  contained  in  a  small 
glass  tube  which  hais  previously  been  accu- 
rately weighed.  The  increase  in  weight  of  this 
tube  at  the  close  of  the  experiment  gives 
the  exact  amount  of  water  formed :  one-ninth 
of  this  is  hydrogen.  The  products  next  pass 
through  a  cnrv^  and  bulbed  tube  contain- 
ing solution  of  potash,  which  has  also  been 
previously  weighed.  Here  the  carbonic  anhydride 
IS  absorbed  ;  and  in  this  case  also  the  increase 
in  weight,  when  the  burning  is  finished,  gives  the 
exact  amount  of  carbonic  anhydride,  of  which 
three-elevenths  by  weight  are  carbon.  Nitro- 
gen is  estimated  by  a  second  distinct  opera- 
tion, depending  either  upon  its  measurement 
as  gas,  or  its  determination  by  weight  as 
double  chloride  of  platinum  and  ammonium. 
The  amount  of  carbon,  of  hydrogen,  and  of 
nitrogen  existing  in  a  given  weight  of  sub- 
stance being  thus  ascertained,  the  difference 
between  their  collective  weights  and  the 
weight  of  the  substance  taken  will,  of  course^ 


OROANIO  BASES 
be  tlw  vnght  of  tbe  oijgen  which  exiati  in 
Out   BabBtaDce   if  tbs  laU«r  coiuriBt  of  ttane 
four  elcm»Dta  onif . 

Orgtutle  Iteaea.  Organic  compDonda 
hsTiiig  ftlkaline  propnrtieB.  The;  an  moftlj 
eompOMd  of  cuhoD,  hydrogen,  and  nitrogen, 
and  BODietimei  oxrgen  or  sulphur,  and  eiiil 
natunlW  to  aniniBi  and  vegetable  tisines,  or 
an  made  artificially  by  the  chsmigt.  Qui' 
nine,  rootphine,  and  Btrychnins  are  eiamplu 
of  natural  oi^iiic  baiei,  or  alkaUridt  aa  thej 
are  eommcmly  termed;  ethylamine,  uiiliiie, 
and  ma,  are  oi^nic  biwea  that  can  be  aiti- 
flcUU;  produced. 

The  compoeilion  and  propoitiea  of  the  natu- 
ral baiea  are  veil  known ;  but  their  conititu- 
tion,  excapt  in  TB17  few  caiea,  has  not  jet  been 
determined.  They  all  contain  nitrogen.  The 
■rtiflcial  organic  baaei  are  moitly  derived 
from  ammonia,  by  the  replacement  of  ita  hy- 
drogen by  organic  radidsa,  and  hence  it  haa 
been  aMomedtbat  the  natural  alkalwda  en 
wmilarly  built  up. 

The  prominently  alkaline  inorganio  baaea 
bsTo  name*  ending  in  a  or  M.  Thna  potasM, 
soda,  ammonia,  baiytd,  strontu,  masnesio. 
The  organic  bosea  are  diBtingniihed  hy  the 
termination  int.  Thus  methyiamine,  amyl- 
smin*,  phenylamint.  Their  derivation  firom 
ammonia  ia  indicated  by  the  syllable  din. 
Thus,  tnethylamine,  amylauiine,  phenylamine. 
The  name  of  the  particutsr  organie  radii^le 
which  has  replaced  IJ10  hvdrogen  in  the  ammo- 
'       -1  fuU  into  the  name  of  the 
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The  monamine  class  ha*  many  msmbCMl 
methylaniine,  dimeth^latnine,  and  trimathyk 
amine  ;  ethylamine.  diethjlaiziine,  and  trieth}-!* 
amine ;  trjtylamine,  propylamine,  amylaaine, 
diamylamine,  and  triamylamine,  being  illua* 
tratdona.  The  prefixes  di  and  tri  in  the** 
names  have  the  Qsnal  significatioa :  the;  in- 
dicate napectaveLy  two  and  three  lemi-inolBcnlei 
I  of  the  body  whoee  name  they  immediately  pre- 
I  cede.  Thus  diethylnmine  is  a  secondary  mon- 
aminewbowttworadidraare  ethyl,  Wheretheae 
eyllablea  precede  that  of  mn  th^  indicate  two, 
three,  jut.  ■ami-molecnlea  of  ammonia,  ae  in  the 
diamine*.  Thua  diethyleDe-diphsnyl-diamin* 
i*  a  tertiary  diamine  derived  from  two  semi- 
molecules  of  unmoaia  by  the  replacement  of  four 
otom*  of  hydrogen  by  two  cemi-moleciileB  of  the 
diatomic  mdicle  ethylene,  the  remaining  two 
atoms  of  hydrogen  giving  place  to  two  semi- 
molecule*  of  the  radicle  pLenyl.  Inthis  diunins 
an  illnatratkin  is  also  afforded  of  the  way  in 
which  two  OF  three' atoms  of  hydrogen  may  be 
replaced  by  aaiDglesemi-moleanleof  araiUcle; 
that  radicle,  however,  being  diatomic  or  tri- 
'itomic,  i.e.  having  the  same  saturating  power  aa 
the  two  or  three  atoms  of  the  single  element. 

Some    organic    base*    contAia    phosphorut^ 

nrsenic,  and  antimony  in  the  place  of  nitn^en, 

giving  rise  to  phoaphinea,  arsine*,  and  Btibinsa; 

und  a  few  (diamine*)  contain  both  phoaphoraa 

itrogen,   the    compound*    being  called 


intcodna 


amine.  The  or 
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ic  bases  collectively 
anufiM.  DULinesQ  aminee  maybe  derived  &oni 
a  single,  double,  triplf,  or  quadmpls  atom  of 
ammonia.  We  thus  have  monamincs,  </tamine*, 
(riamine*  and  trtrauanes.  The  constitution 
3f  (he  whole  of  them  -  -  - 


following  table, 


The  ■ 


■oNJHn 


nia,  this  body  being  composed  of  one  atom  of 
the  element  nitrogen  combised  with  three  atom* 
of  hydro^n,  and  3.  indicates  an  atom  of  any 
nonatomio  basylous  radicle  like  ethyl,  B"  an 
atom  of  a  diatomic  radide  like  ethjieae,  and 
'B,'"  an  atom  of  a  triatomic  radicle,  &c.  [Nota- 
tion, Chbmicu,,] 
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artificial  organic  base*  are  geneiklly 
formed  by  the  direct  substitution  of  organie 
mdicles  for  the  hydrogen  in  ammoain,  and ' 
to  a  smaller  extent  by  the  action  of  re- 
ducing agents  upon  the  nitro-compouode  of 
the  *ame  radicle*.  Some  of  them  are  ftlfO 
produced  by  the  action  of  heat  on  nitrogenoua 
bodie*,  and  by  the  aid  of  fermentation  and 
putrefaction. 

OrvmBlo  OomiiooDd*,  ClusUotioii  o>^ 
No  perfect  system  of  accomplishing  this  haa 
hitherto  been  proposed.  Hundreds  of  new 
chemical  compounds  and  of  new  fact*  concern- 
ing old  compounds  are  yearly  discovered, 
whilst  our  knowledge  of  the  constitution 
or  internal  arrangement  of  well-known  com- 
pounds is  still  imperfect  These  two  drcum- 
Btancca  alone  are  obviously  sufficient  lo  pre- 
dnde  for  the  present  the  attainment  of  what 
otherwise  i*  so  desirable.  Yet  aome  sort  of 
system  of  classification  must  bo  employed,  if 
only  for  purpoSBS  of  convenience,  generalisa- 
tion. compansoOi  and  description.  Gerhardt't 
plan  i*  doubtless  the  beet  hitherto  proposed. 
'■  "  "'■"  system  a  number  of  i.nb- 
siance*  more  or  les*  connected  with  each  other 
are  formed  into  a  graap  under  the  name  of  the 
chief  addeiietingamongthem.  Thu* the  ethylio 
group,  allylie  group,  the  propionic,  angelio,  ano- 
cinic  and  glucic  groups.  Such  gronps,  again, 
are  arranged  under  difilerent  irritt,  \a»  name  of 
each  of  which  is  taken  from  that  of  the  most 
prominent  of  the  graupa,  Thns  all  the  above- 
named  groups  aro  collectively  termed  the  pro- 
pionic   aeries.      In   Uke  manner  the  formic^ 
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•Mtic^  Taleric^  capzjlie,  itemrie  and  other  Beriet 
an  made  np,  and  form  collectiTely  one  great 
seeiian  of  organic  componnda ;  another  section 
being  that  containing  the  benzoic,  toluic, 
enminic,  and  other  aeries.  The  vegetable  acids 
of  secondary  importance,  the  alkaloids  and  some 
neutral  prindples,  with  the  two  sections  men- 
tioned, are  the  divisions  of  Gerhardt*s  system. 
(Oerhardt^  DraiU  de  CkimU  Organiquet  t.  L 
p.  121.) 

OrfiiBle  CompeoBda,  Conatitatloa  oC 
The  organic  principles  in  animal  tissues  are 
derived  from  tiiose  of  vegetable  tissues,  and  the 
latter  we  know  to  be  fonned  almost  entirely  £rom 
carbonic  anhydride,  water,  and  ammonia.  AU 
organic  compounds,  therefore,  are  probably  pri- 
marily denred  from  these  three  common  sub- 
stances, and  are  in  fact  constructed  upon  them  as 
on  a  framework.  Adding  to  these  three  hydro- 
gen, the  analogue  of  radicles,  we  havefour  bodies 
which  m^  be  considered  typical  of  all  oxganic 
eompouncu.  This  view  is  Imown  in  chemistiy 
as  the  doctrine  of  types,  and  is  now,  with  some 
modifications,  generally  adopted.     [Notatiov, 

OHBMICiJL] 

The  true  constitution  or  internal  architec- 
ture of  an  organic  body  is  an  exceedingly 
difficult  matter  to  determine  ezperimentaUy. 
Yet  it  is  a  most  fascinating  branch  of  study, 
for  while  it  affords  a  field  for  the  exercise  of 
that  love  of  discovery  which  is  to  a  greater 
or  less  extent  innate  in  every  man,  it  offers  at 
the  same  time  certain  success  to  the  patient 
woricer — success,  however,  which  (while  tho- 
zou^y  practical)  is  si:^ciently  dependent 
on  theory  to  make  all  that  relates  to  it  con- 
tinuously interesting.  In  short,  the  chemist 
may  be  said  to  accomplish  his  object  by  taking 
to  pieces  his  compound,  with  the  aid  of  all  the 
instruments  that  art  and  nature,  or  rather 
matter  and  force,  can  furnish,  and  then 
confirming  his  results  by  putting  the  pieces 
together  again.  Either  process  alone  throws 
great  light  upon  his  undertaking ;  but  if  both 
are  sui^essful,  his  end  may  be  said  to  be  ac- 
complished. 

As  an  illustration  of  the  consUtution  of 
a  typical  series  of  organic  compounds,  see 
that  of  ammonia  in  the  article  on  OBOAiac 

B48BS. 

Orranie  Beaorlptioii  of  CTorvaa.    In 

Geometry,  the  description  of  curves  on  a  plane 
by  means  of  instruments;  as  the  cirde  is 
described  by  a  pair  of  compasses,  the  elli^ 
by  moans  of  a  thread  passing  round  two  pms 
in  the  foci,  the  epicycloids  by  the  revolation  of 
circles  on  the  circumferences  of  other  circles, 
the  conchoid  by  means  of  the  trammd,  the 
dssoid  bv  the  motion  of  a  rectangular  ruler, 
&c  (Schooten*8  Exereitatumea  MaihemdUc€B\ 
Newton's  Arith.  Universalii;  Madaurin's  Geo- 
metria  Organiea^  &c) 

Orirmnie  Btaeaae.  A  disease  in  which 
the  structure  of  an  orsan  is  morbidly  altered ; 
opposed  to  fundUmiu  disease,  in  which  the 
secretions  or  functions  only  are  deranged, 
wiUiout  any  apparent  change  of  organisation. 
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Tnberculated  induration  of  the  liver  is  aa 
offonio  or  Mtructural  disease  of  that  viscos; 
the  secretion  of  viscid  unhealthy  bile  is  a 
functional  derangement  of  it» 

OrfABle  ZAwa.  In  modem  Political 
phraseology,  the  name  given  to  laws  directly 
concerning  the  fundamental  parts  of  the  con- 
stitution of  a  state.  AooorcUng  to  the  dis- 
tinction taken  by  some  Froich  writers^ 
fundamental  laws  are  merely  dedaratozy, 
containing  the  principles  or  theory  of  go- 
vernment, while  organic  laws  are  those  which 
apply  those  principles  to  the  actual  condition 
ox  society  by  positive  enactment,  uid  add  tbs 
sanction  of  punishment. 

Orgmnic  Badiolea.  Chemical  substances 
which  generally  play  the  same  part  as  the 
inorganic  simple  radicles  or  elements,  but  whidi 
are  composed  of  carbon  and  other  elements. 
Chlorine,  sulphur,  and  the  other  electro-nega- 
tive inorganic  radides,  or  non-metallic  de- 
ments, hare  their  organic  representatives  in 
cyanogen,  acetyl,  formyl,  &c.,  while  hydrogen 
and  the  positive  inorganic  radides,  the 
metals,  have  their  organic  analogues  in  ethyl, 
amy],  phenyl,  &c  The  organic  radides  form 
salts  analogous  to  inorganic  salts,  and  both 
are  amenable  to  the  laws  of  double  decom- 
position. Thus,  for  example,  the  compounds 
of  the  inorpanic  radicle  potassium  may  be 
tabulated  in  comparison  with  those  of 
the  organic  radide  ethyl  in  the  following 
manner : — 


Fotaaduin 

Oxide  of  potaniam  . 

Hydrate    of    potasiiam 

(caiutio  potash)    . 
Chloride,  bromide,  iodide 

of  potasdum 
Oyaoide  of  potassium 
Sulphate  of  potassinm     . 

Bisnlphate  of  potassium .  | 

&c  &c.  ke. 


BthyL 

Oxide  of  ethyl  (etber). 

Hydrate  of  etliyl   (aloo- 

hoi). 
Chloride,  bromide,  iodide 

of  ethyl. 
Cyanide  of  ethyl. 
Bnlphate  of  ethyl. 
Biralpbate  of  ethyl  (ful- 

phorinio  add). 
&u.iux  Ice. 


Several  of  the  organic  radicles  have  been 
obtained  in  a  separate  state  by  the  action  of 
zinc  upon  their  iodides,  and  by  ti^e  action  of 
nascent  oxygen  upon  the  fatty  adds. 

Oryanlo  Bemalna.    [Gboloot.] 

OrfAoieta.  The  old  name  given  in  the 
Roman  Catholic  church  to  those  priests  who 
organised  or  sang  in  parts.  The  name 
organists  of  the  heUldujah  was  applied  in  the 
thirteenth  century  to  certain  pnests  who  as- 
sisted in  the  performance  of  the  mass.  They 
were  generally  four  in  number,  and  derived 
their  name  from  singing  in  parts,  or  organ- 
ising the  melody  appropriated  to  the  word 
halldigah. 

Oivfuio-metalllo  Bodiea.  Etjrmolocical- 
ly,  any  organic  chemical  compound  containing 
a  metal  is  an  organo-metallic  body.  In  this 
sense  the  metallic  acetates  and  other  salts  of 
organic  adds  with  metallic  oxides  are  members 
of  this  class.  But  conventionally,  an  organo- 
metallic  body  is  a  chemical  compound  in  which 
an  organic  radicle  is  directly  united  with  a 
metal,  whereas  in  the  compounds  just  mentioned 
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the  metal  is  linked  to  the  organic  part  by  the 
interrention  of  oxygen.  These  remarkable  bo* 
dies  are  moulded  on  the  type  of  the  inorganic 
chloride  or  oxide,  &&,  of  the  metal  existing  in 
them.  Potassium,  sodium,  majfnesium,  sine, 
and  cadmium  form  but  one  chloride  each  ;  their 
compounds  with  methyl,  ethyl,  and  other  ra- 
dicles are  analogous  compounds.  The  chloride 
of  aluminium  is  a  sesqui-chloride ;  the  onW 
oigano-compounds  of  that  metal  are  sesqui- 
compounds.  Tin  forms  with  chlorine  three 
chlorides ;  it  forms  with  radicles  three  different 
oigano-bodies.  The  same  law  also  holds  with 
bismuth,  lead,  mercury,  antimony,  arsenic,  ailil 
tellurium. 

The  organo-metallic  bodies  containing  highly 
basylous  or  electro-poeitiTc  metals  are  charac- 
terised  by  intense  chemical  energy.  Exposed 
to  the  air,  their  combination  with  o^nrgen  is 
in  some  casef  to  rapid  that  heat  and  li^^t  are 
produced ;  or,  in  other  words,  they  are  spon- 
taneously combustible,  the  metal  burning  to 
oxide,  the  carbon  and  hydrogen  to  carbonic  an- 
hydrideand water.  The  relatiyechemical  energy 
of  organo-metallic  bodies  seems  to  be  dependent 
on  the  degree  of  positiye  or  basylous  energy  of 
the  metal  and  on  the  smallness  in  weight  rf 
the  organic  radicle.  Thus  zinc-ethyl  has  more 
energetic  affinities  than  either  mercury-ethyl 
or  sinc-amyl. 

OrvwaocMMftt*  (Chr.  tpywov^  and  T^yco'ir, 
hirth).  In  Botany,  the  gradual  formation  of  an 
organ,  from  its  earliest  stage. 

Orfaaofimpby  (Gr.  ipyww,  and  y^i^t 
1  deacribe).  In  Botany,  a  term  usually  applied 
to  an  account  of  the  structure  of  j^lants.  It 
comprises  all  that  relates  to  the  yanous  forms 
of  tissue  of  which  plants  are  anatomically 
constructed ;  explains  the  exact  organisation  of 
sll  those  parts  through  which  the  yital  func- 
tions are  performed ;  and  teaches  the  relation 
which  one  part  bears  to  another,  with  the 
dependence  of  the  whole  upon  the  common 
system.    [Botaky.] 

OriTAaoa  (Gr.).  In  Philosophical  lansuage, 
B  word  nearly  synonymous  with  method^  and 
implying  a  body  of  rules  and  canons  for  the  di- 
rection of  the  scientific  faculty,  either  generally 
or  in  reference  to  some  particular  department. 
For  an  account  of  the  Organon  of  Aristotle  and 
that  of  Bacon,  see  Ajustotxliah  Philosopkt 
and  Bacokiam  pHiLosoFirr  respectiyely. 

Ofv«tt>t  (Fr.).  A  sweetened  emulsion  of 
almonds,  usually  flayoured  by  a  few  bitter  al- 
monds and  a  little  orange-flower  water.  Muci- 
lage of  gum  arabic  is  also  sometimes  added. 

Orytos  (Gr.  Jfryia,  any  rites  or  religious 
performances,  from  Ibpyo,  as  l/ySfiy,  to  work,  is 
employed  in  the  sense  of  the  Latin  sacra  facere), 
A  name  originally  applicable  to  all  sacrifices 
with  certain  ceremonies;  afterwards,  giyen  espe- 
cially to  the  mysteries  of  Dionysus  (Bacchus), 
and  then  extenaed  to  mysteries  m  general.  For 
the  influence  of  foreisn  religious  systems  on 
the  Greek  ornes,  see  Mtstbsibs. 

OryiMS  (Fr.).  In  Fortification,  long  and 
thick  pieces  of  wood  shod  with  iron,  and  sus- 
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pended  each  by  a  separate  rope  orera  gate  so  as 
to  be  ready  to  oe  let  fall  and  stop  it  up  upon  the 
approach  of  an  enemy.  The  term  also  denotes 
a  number  of  gun-barrels,  so  joined  that  they 
may  be  discha^^  all  at  once ;  these  are  some- 
times used  to  defend  breaches. 

OrtoliAleani  (Gr.  hp^ixB^^ot),  Literally, 
mountain  brass.  This  was  the  name  giyen  to 
a  peculiar  kind  of  mixed  metal  in  general  use 
amooff  the  ancient  Greeks  and  Romans.  It  is 
poyed  to  haye  been  made  on  much  the  same 
CMisis  as  brass ;  but  yarious  opinions  haye  been 
entertained  respecting  the  precise  nature  of  the 
ingredients  employed  in  its  composition,  and  no 
definite  conclusion  has  been  arriyed  at  on  the 
subject. 

Oiittl  (of  uncertain  deriyation).  InMedieeyal 
Architecture,  a  projection  from  a  building,  or  a 
recess  within  it,  such  as  a  closet,  a  window, 
or  a  priyate  chamber. 

Orieat  (Lat.  oriens,  from  oiior,  /  riis). 
The  east  or  eastern  part  of  the  horizon.  In 
Surveying,  to  orient  a  plan  signifies  to  mark 
its  situation  or  bearing  with  respect  to  the  four 
cardinal  points. 

Oriental  (Lat.  orientalis).  A  term  applied 
b^  lapidaries  and  jewellers  to  a  yariety  of  pre- 
cious stones  without  any  reference  to  the  coun- 
tries ^m  which  they  are  brought.  The  word 
oriental  is,  also,  frequently  coupled  with  the 
names  of  certain  stones  between  which  there 
is  no  relation  except  in  colour,  or  some  other 
triyial  resemblance.  Thus,  a  sapphire  when  it 
has  a  tinge  of  red,  imparting  to  the  original  blue 
a  lilac  or  yiolet  colour,  which  thus  causes  it  to 
form  a  sort  of  passage  from  true  sapphire  to 
ruby,  is  called  by  jewellers  Oriental  Amethyst ; 
sapphire  of  a  greenish-yellow  colour  becomes 
Oriental  Emerald,  and  Oriental  Peridot ;  or  if 
of  a  yellow  colour,  or  yellow  mixed  with  red, 
Oriental  Topas;  while  reddish-brown  yarieties 
of  the  same  gem  are  known  as  Oriental 
Hyacinth, 

OrtoBtal  Alabaater,  Stalagmitic  car- 
bonate of  lime.  In  ancient  times  this  stone 
is  said  to  haye  been  procured  chiefly  from 
E^^t.  It  is  now  obtained  from  the  Py- 
renees, Chili,  and  also  from  the  proyince  of 
Gran  in  Algeria,  where  a  yery  beautiful  kind 
has  lately  been  rediscoyered,  which  takes  an 
exquisite  polish,  and  is  manufactured  into 
ornamental  articles  under  the  name  of  onyx 
marble, 

Ortfloe  (Lat.  orifidum).  The  word  ori- 
fice is  used,  in  Engineering,  to  express  the 
opening  through  which  the  steam  is  introduced 
into  or  from  an  engine,  or  tlmJugh  which 
water  is  forced;  it  is  employed  in  the  same 
sense  as  the  word  port  m  all  works  upon 
machinery. 

OrUUunme  or  Anrlflainme  (Fr.).  The 
ancient  royal  standard  of  France.  It  was  the 
banner  of  the  abbey  of  St  Denis,  which  was  pre- 
sented by  the  abbot  to  the  lord-protector  of  the 
conyent  wheneyer  engaged  in  tne  field  on  its 
behalf.  This  protectorship  was  attached  to 
the  countship  of  Vexin ;  and  when  that  ooimt^ 
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added  to  the  possessions  of  the  crown 
'  by  Philip  I.,  this  banner,  which  he  bore  in  con- 
BHfieneti,  became  in  time  the  greet  standard  of 
the  monarchy.  By  some  it  is  said  to  hare  been 
lost  at  Agincourt ;  bnt>  according  to  others,  its 
last  display  in  the  field  was  in  the  reign  of 
Charles  VII.  Its  derivation  is  uncertain :  ac- 
cording to  some,  '  quasi  auri  flamma.'  Accord- 
ing to  count  de  Gebelin,  the  last  syllable  is 
the  same  with /an<m  (Ger.  fahne).  Felibien 
says  it  was  still  to  be  seen,  in  1686,  in  an 
abbey,  almost  devoured  by  moths.  {Mhn,  de 
tAcad.  des  Inter,  vol.  xiii.) 

OiifSBiun  (Gr.  iplyany).  The  genus  of 
Labiata  which  yields  the  sweet  herb  known 
as  Marjoram.  The  Wild  Marjoram,  0.  tvdgare^ 
is  found  in  limestone  and  chalky  districts ;  this 
yields  a  stimulant  acrid  oil  sold  in  the  shops  as 
oil  of  thyme.  There  are  two  or  three  kinds 
cultivatea  as  garden  herbs,  namely  0.  Majo- 
rana,  the  Sweet  or  Knotted  Marjoram  ;  0. 
OniteSf  the  Pot  Marjoram ;  and  0.  heradeoti- 
cum,  the  Winter  Sweet  Marjoram.  They  are 
all  similar  in  properties. 

Orifl^anmnt  OU  oC  The  distilled  or  vola- 
tile oil  of  the  wild  Marjoram.  It  is  imported 
fipom  the  south  of  Europe,  and  used  in  liniments 
and  embrocations  as  a  stimulant. 

OiiiTonists.  An  early  Christian  sect,  who 
professed  to  draw  their  opinions  from  the 
writings  of  the  celebrated  Origen.  They  main- 
tained that  Christ  was  the  Son  of  God  only 
by  adoption,  and  denied  the  endlessness  of 
punishments.  They  existed  in  considerable 
numbers  in  the  fourth,  fifth,  and  sixth  centuries ; 
■  and  their  tenets  spread  among  the  monks  of 
Egypt. 

Oiifin  (Lat.  origo,  originis).  In  Coordinate 
Geometry,  a  fixed  point  of  reference  whence 
vectors  are  drawn,  and  from  which  distances 
are  measured.  Thus  the  intersection  point 
of  coordinate  axes  is  termed  the  origin  of 
coordinates.  In  polar  coordinates,  the  origin 
receives  the  name  of  pole .     [Coordimatbs.] 

Ortirtiial.  In  the  Fine  Arts,  a  work  not 
copied  from  another,  but  the  work  of  the 
artist  himself.  When  an  artist  copies  bis 
own  work,  it  is  called  a  duplicate,  A  certain 
freedom  and  ease  are  always  discernible  in 
an  original,  which  in  a  copy  are  looked  for 
in  vain;  though  copies  have  sometimes  been 
executed  which  it  is  almost  impossible  to  de- 
tect^ and  which  have  deceived  even  excellent 
judges  and  the  artists  of  the  originals  them- 
selves. These  are,  however,  itire  exceptions ; 
copies  of  pictures  are  almost  invariably  more 
laboured  and  more  uniform  in  their  handling 
than  originals. 

OaioixAL.  In  Law,  where  the  several  parts 
of  an  indenture  are  interchangeably  executed 
between  the  parties,  that  part  which  is  executed 
by  the  grantor  is  commonly  called  the  original, 
the  others  counterparts.  [Ikdknturb  ;  Coun- 
TBBPAJKT.]  But,  when  all  the  parties  execute 
every  part,  all  are  originals.  The  writ  which 
a  plaintiff  formerly  sued  out  of  chancery,  in 
ordec  to  commence  an  action  at  law,  was  called 
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I  an  original  writ ;  the  use  of  it  is  now  abo> 
I  lished,  and  a  more  simple  form  of  ^loeednffe 
substituted.     [Plbadino.] 

Original  flia.  The  ninth  article  of  the 
church  of  England  states  that  original  sin 
'  standeth  not  in  the  following  of  Adtam,  •  .  . 
but  is  the  fault  and  corruption  of  the  na- 
ture of  every  man  that  naturally  is  engen- 
dered of  the  offspring  of  Adam ;  whereby  man 
is  very  far  gone  from  original  righteousness* 
and  is  of  his  own  nature  inclined  to  evil,'  and 
that  it  *deserveth  God's  wrath  and  damnation.* 
By  the  following  of  Adam  is  here  meant  the 
imitation  of  Adam ;  the  Pelagians,  againstwhom 
this  article  is  directed,  having  held  that  the  words 
of  Scripture,  'in  Adam  have  all  sinned,'  related 
not  to  any  inherent  vice  in  the  race  of  Adam, 
but  to  the  propen^t^  of  mankind  to  imitate  his 
transgression.  (Augustine,  DeNat  et  GratiA,) 
This  doctrine  of  imputed  guilt  has  been  hela 
by  many  of  the  stricter  sects  and  varieties  of 
CSiristians  both  in  and  out  of  the  church  of 
Rome;  it  is  said  by  some  t6  be  the  most 
consonant  to  the  words  of  the  article  of  the 
English  Church  above  quoted,  as  no  doubt  it  is 
to  the  views  of  the  framers  of  it,  whose  senti- 
ments were  deeply  tinctured  with  Calvimsm. 
But,  on  the  other  hand,  it  has  been  maintained 
that  the  words  of  the  article  are  as  easily 
applicable  to  what  is,  undoubtedly,  the  more 
common  opinion — ^that  original  sin  is  not  the 
sin  of  Adam  imputed  to  his  descendants,  but 
is  that  tendency  to  evil  which  (subject  to  a  de- 
finition of  the  terms)  philosophy,  no  less  than 
religion,  recognises  as  existing  in  the  human 
mind,  and  developed  with  its  growth  in  eadi 
individual  subject. 

Oiillon  (Fr.).  In  Fortification,  a  rounded 
or  angular  projection  at  the  shoulder  of  a 
bastion  for  the  purpose  of  covering  the  guns  in 
the  flanks. 

Oriole  (Gr.  x^^p'^^'^t  ^^'  loriot).  A  rare 
British  bird  occasionally  foimd  in  our  eastern 
counties,  but  common  on  the  Continent,  where 
its  loud  and  flute-like  voice  is  often  heard  in  the 
obscure  parts  of  shrubberies.  In  Naples  it  is 
used  as  an  article  of  food. 

Orion  (Gr.  *npimf).  One  of  the  forty-eight 
ancient  constellations  formed  by  Ptolemy .^  It  is 
situated  in  the  southern  hemisphere  with  respect 
to  the  ecliptic,  but  the  equinoctial  passes  nearly 
across  its  middle.  Orion  is  one  of  tke  most  mag- 
nificent constellations  in  the  heavens.  It  con- 
tains seven  stars,  which  are  very  conspicuous  to 
the  naked  eye ;  four  of  them  form  a  square,  and 
tUe  three  others  are  situated  in  the  middle  of 
it  in  a  straight  line.  Two  of  the  four  are  stars 
of  the  first  magnitude ;  namely,  Rigel  in  the 
left  foot,  and  Betelguese  in  the  right  shoulder.  ^ 
The  three  stars  in  the  middle  of  the  square 
are  of  the  second  magnitude,  and  form  what 
is  called  the  belt  of  Orion,  They  are  also 
popularly  called  Jacob's  staff  and  the  Yard' 
wand.  This  constellation  is  represented  by 
the  figure  of  a  man  with  a  sword  by  h|s  side. 
Orion  contains  a  remarkable  nebula,  seve- 
ral interesting  double  stars,  and  thousaadf  of 
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snail  start  which  are  only  yinble  in  powerful 
telescopes. 

OuoN.  In  Mythology,  a  son  of  Hyrieus,  of 
H^nna  in  Bceotia.  The  mythical  tales  of  this 
mighty  giant  and  hunter  are  more  than  usually 
yarious,  attributing  to  him  lores  with  Eos, 
Artemis,  Aero,  &c.  After  his  death  he  was 
placed  among  the  stars.  (Homer,  lUad,  xviii. 
486.) 

Olio  (Ital.  a  hem  or  edge).  In  Architecture, 
the  plinth  to  the  base  of  a  column,  or  of  a 
pedestaL 

Orlop  Beck  (Dutch  overloop,  that  iphich 
cavers).  The  lowest  deck  of  a  ship,  immediately 
above  the  hold.  The  magazines,  bread-room, 
and  certain  store-iooms  are  on  the  orlop  deck. 
It  is  also  below  the  water-line,  and  is  conse- 
ouently  a  safe  place  for  surgical  operations 
during  action. 

Ormolu  (Fr.).  Bronze  or  copper  gilt 
usually  goes  under  this  name.  The  French 
are  celebrated  in  this  branch  of  manufacture. 

OvmnmAm  The  beneficent  deity  of  the  2iOro- 
astrian  religion  as  it  is  set  forth  in  the  Zend- 
ayesta.  According  to  this  system  [Dualism], 
Ormuzd,  the  principle  of  light  and  purity, 
created  six  immortal  spirits,  then  twenty-eight 
subordinate  spirits,  and  lastly  the  souls  of  men, 
while  Ahriman,  the  opposing  evil  principle, 
produced  six  evil  angels  with  sundry  sub- 
ordinate demons.  These  are  all  engaged  in  a 
ceaseless  conflict,  which  is  to  end  with  the 
triumph  of  Ormuzd,  when  Ahriman  will  ac- 
knowledge his  supremacy,  and  all  creatures 
shall  be  delivered  from  the  dominion  of  evil. 
This  Zoroastrian  faith  inculcated  no  blind 
predestinarianism.  Man  was  called  upon  to 
make  a  choice  between  these  two  powers.  Both 
he  oould  not  serve,  and  his  welfare  or  misery 
depended  on  the  resolution  whether  he  would 
serve  God  or  Mammon.  This  duty  of  choosing 
between  the  two  is  set  forth  in  su<m  passages  as 
the  following :  '  In  the  beginning  there  was  a 
pair  of  twins,  two  spirits,  each  of  a  peculiar 
activity.  These  are  the  Good  and  the  Base 
in  thought,  word,  and  deed.  Choose  one  of 
these  two  spirits,  be  good,  not  base.'  '  Ahura- 
masda  is  holy,  true,  to  be  honoured  through 
veradty,  through  holy  deeds.'  *  You  cannot 
serve  both.' 

The  name  Ormuzd  is  Sansciit.  Plato  speaks 
of  Zoroaster  as  a  son  of  Oromazes,  which  is 
clearly  only  another  form  of  the  name  of  this 
deity.  In  the  inscriptions  at  Behistun  it 
appears  in  the  form  Auramazd& ;  but  the 
Persian  language  fails  to  explain  the  word. 
In  the  Zendavesta  it  is  foimd  both  as  Ahur6 
MazdAo,  and  as  MazdAo  Ahurd,  while  in  these 
books  the  opposing  power  is  ftimply  spoken  of 
M  Brakhs,  deoeit  (a  word  which  seems  to 
appear  in  the  Greek  irpcie^f,  trtte,  i.  e.  not 
aeeeitfid),  and  has  not  yet  received  the  title 
of  Anorft  Mainyus  or  AHRixAif.  But  the  Zend 
form  feads  us  at  once  to  the  Sanscrit,  in  which 
it  corresponds  to  the  words  Asuro  medhas,  wise 
mrit,  (Max  Miiller,  Lectures  on  Language, 
iunit  series,  v.) 
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Onuunent  (Lat.  omamentnm)^  In  the 
Fine  Arts,  there  are  styles  of  ornament,  as 
there  are  styles  of  architecture,  and  there  are 
varieties  of  styles.  ^  Every  style  has  a  certain 
class  of  chara<ieri8tic  elamlents,  firann  which  the 
period  of  a  work  of  art  can  be  ascertained :  a 
variety  of  a  style  is  a  scheme  of  ornamentation, 
in  wmch  some  only  of  the  characteristic  ele- 
ments of  the  style  have  been  introduced  and 
made  prominent.  The  great  histozic  styles  of 
ornament,  omittins  barbaric  art,  may,  by  care- 
ful analysis,  be  reduced  to  nine :  the  Egyptian, 
the  Greek,  and  the  Boman^ ancient;  the  By- 
zantine, the  Saracenic,  and  the  Gkythic— mem- 
SBval ;  the  Benaissanoe,  the  Cinquecento,  and 
the  Louis  Quatorze— modem.  As  varieties  or 
subs^les,  may  be  mentioned :  the  Doric,  Ionic, 
and  Corinthian,  or  the  Echinus,  Voluted-Echi- 
nus,  and  the  Acanthus  orders ;  the  Bomanesque, 
Lomt)ard,  Norman,  Siculo-Norman ;  Early 
English,  Geometri(»l,  Peipendicular,  Tudor, 
Elizabethan,  Louis  Quinze,  and  the  Bococo. 
(Womum's  Analysis  of  Ornament,  fc.  1869.) 
[Decoration.] 

Omitbiolmltoe  (Gr.  fprit ,  a  bird ;  lx*^'» 
a-  trace).  The  footmarks  of  birds  whidi  occur 
in  different  strata.  Some  of  these  are  very  re- 
markable, as  proving  the  existence  of  birds  at 
very  remote  periods ;  for  instance,  at  the  early 
epoch  of  the  new  red  sandstone  formation.  An 
account  of  these,  as  occurring  in  the  red  sand- 
stone of  Connecticut,  is  given  by  Professors 
Hitchcock  and  Deane  in  volumes  recently  pub- 
lished by  them. 

Omtttaoffalnin  (Gr.  IpiftB^yaXw),  This 
genus  of  Liliaceous  btdbous  plants,  with  star- 
shaped  flowers,  is  chieflv  interesting  as  being 
supposed  to  yield  the  Dove's-dung  of  Scrip- 
ture. The  bulbs  of  0,  umbellatum,  commonly 
called  Star  of  Bethlehem,  are  wholesome  and 
nutritious  when  cooked,  and  are  eaten  to  this 
day  in  Palestioe. 

Omitbolitee  (Ghr.  ifnns,  and  Aftfur,  a  stone). 
The  name  given  to  fossil  remains  of  birds. 

Omitholofy  ^Gr.  ifnus,  and  xAyt).  The 
science  which  teases  the  natural  history  and 
arrangement  of  birds.  (See  Avxs  for  the  gene- 
ral organical  characters  of  the  class,  and  the 
modifications  of  the  feet  by  which  the  five  orders 
of  the  Quinary  arrangement  are  characterised.) 

The  subdivision  of  the  class  of  birds  is  by  no 
means  so  clearly  indicated  by  either  external 
or  anatomical  characters  as  that  of  Mammals, 
and  the  systems  of  Ornithology  present,  in  con- 
sequence, greater  discrepancy  tnan  the  Mam- 
malogical  systems.  It  is  not  without  interest 
to  obseire  that  if  conditions  of  the  procreative 
function  be  taken  as  suides  to  the  primary 
division  of  the  class,  su(m  division  will  present 
the  binary  character,  as  in  the  class  of  Mam- 
mals and  of  Beptiles ;  for  example,  birds  may 
be  divided  into  two  great  groups,  in  one  of 
which  the  voung  are  able  to  run  about  or  swim 
and  provide  focKi  for  themselves  the  moment 
they  quit  the  shell;  while  in  the  other  th» 
young  are  excluded  feeble,  naked,  blind,  and 
dependent  on  their  parents  for  support.    The 
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ip«dM  eomprised  in  the  first  of  these  groups 
haye  been  termed  Atfet  prmcocet ;  those  of  the 
■econd  Aves  altriees. 

Professor  Nitzsch  dirided  the  feathered  tribes 
into  three  grand  primary  groups,  corresponding 
with  the  three  |[reat  divisions  of  the  matter  of 
onr  phmet^  as  air,  earth,  and  water,  which  con- 
stitute respectiyely  the  principal  theatres  of 
their  vital  actions. 

This  first  order  consists  of  the  Raptorial 
and  Passerine  birds,  pre-eminently  the  birds  of 
fiight,  which  he  accordingly  terms  Luft-vagdn 
or  Aves  aSrea,  The  second  order  embraces  the 
birds  of  the  earth,  Erd-vogdn,  Aves  terrettreSf 
represented  by  the  ostrich  and  common  fowL 
The  third  great  division  includes  the  birds 
which  frequent  the  waters,  Aves  aquatica 
(Wasservogeln),  typified  by  the  heron  and  the 
gulL 

Sandewall's  ornithological  system  has  four 
primary  groups  or  cohorts. 

In  the  Quinaiy  arrangement  of  birds  proposed 
by  Mr.  Vigors,  there  may  be  traced  a  similar 
principle  to  that  which  guided  Nitzsch  in  his 
ternary  classification.  Thus,  the  first  order 
(BaptareSf  Virg.)  includes  the  birds  which  soar 
in  the  upper  regions  of  the  air,  which  build 
their  nests  and  rear  their  young  on  the  highest 
locks  and  loftiest  trees.  The  second  order  (/n- 
MMoreff)  includes  the  birds  which  afiect  the  lower 
reeions  of  the  air,  and  which  are  peculiarly 
arboreal  in  their  habits ;  whence  the  name  of 
Perchers,  The  third  order  corresponds  with 
Nitzsch's  Aves  terrestres,  and  is  termed,  as  in 
the  system  of  Uliger,  Rasores.  If  the  aquatic 
birds  of  Nitzsch  be  divided  into  those  which 
frequent  the  fresh  waters,  and  are  restricted 
to  wading  into  rivers,  lakes,  &c.  in  search  of 
their  food,  and  those  which  have  the  power 
of  swimming  or  divings  and  for  the  most  part 
frequent  the  great  ocean,  we  shall  then  have 
the  two  remaining  orders  of  the  Quinary 
arrangement,  viz.  Qrailatores  and  Natatares, 
The  chief  merit  of  this  arrangement  is  its  aim 
to  express  the  natural  affinities,  and  their 
circular  progression  in  the  whole  and  in  the 
several  parts. 

linnseus  and  Cuvierhave  six  orders  of  birds, 
which  are  characterised  as  follows  by  the  latter 
naturalist:— 

'  Of  all  classes  of  animals,  that  of  birds  is  the 
most  strongly  characterised — that  in  which  the 
species  bear  the  greatest  mutual  resemblance, 
and  which  is  separated  from  all  others  by  the 
widest  interval.  Their  systematic  arrangement 
h  based,  as  in  the  Mammalia,  on  the  organs  of 
manducation,  of  the  beak,  and  in  those  of  pre- 
hension, whioh  are  again  the  beak,  and  more 
particularly  the  feet. 

*  One  is  first  struck  by  the  character  of 
webbed  feet,  or  those  wherein  the  toes  are 
connected  by  membranes  that  disting^uish  all 
swimming  birds.  The  backward  position  of 
their  feet,  the  elongation  of  the  sternum,  the 
neck,  often  longer  than  the  legs,  to  enable 
tiiem  to  reach  below  them,  the  close  glossy 
plumage  impervious  to  water,  altogether  con- 
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cur  with  the  feet  to  make  good  navigaton  of 
the  Palmipedes, 

*  In  other  birds,  which  have  also  most  fro-, 
quently  some  small  web  to  their  feet,  at  least 
between  the  two  external  toes,  we  observe 
elevated  tarsi ;  1^  denuded  of  feathers  above 
the  heel-joint ;  a  slender  shape ;  in  fine,  all  the 
requisites  for  wading  in  shallow  waters  in  search 
of  nourishment.  Such,  in  fact,  is  the  source  of 
food  of  the  greater  number ;  and  although  some 
of  them  resort  exclusively  to  dry  places,  thej 
are  nevertheless  termed  shore-birds  or  waders 
(Gralla), 

*  Amongst  the  true  land  birds,  the  GalUnaeem 
have,  like  our  domestic  cock,  a  heavy  carriage, 
a  short  fiight,  the  beak  moderate,  its  upper 
mandible  vatdted,  the  nostrils  partly  covered  by 
a  soft  and  tumid  scale,  and  always  the  edges 
of  the  toes  indented,  with  short  membranes 
between  the  bases  of  those  in  front.  They 
subsist  chiefiy  on  grain. 

'Birds  of  prey  (Accipitres)  have  a  crooked 
beak,  with  its  point  sharp  and  curving  down- 
ward«  and  the  nostrils  pierced  in  a  membrsne 
that  invests  its  base ;  their  feet  are  armed  with 
strong  talons.  They  live  on  fiesh  and  pursue 
other  birds ;  their  fiight  accordingly  is  mostly 
powerful  The  greater  number  still  retain  a 
slight  web  betwixt  their  external  toes. 

'  The  Passerine  birds  (Passeres)  comprise 
many  more  species  than  all  the  other  families ; 
but  their  organisation  presents  so  many  ana- 
logies that  uiey  cannot  be  separated  although 
they  varjr  much  in  size  and  strength. 

'Finally,  the  name  of  Climbers  {Scansores)  vs 
applied  to  those  birds  in  which  the  external  toe 
is  directed  backwards  like  the  thumb,  because 
the  greater  number  of  them  avail  themselves  of 
a  conformation  so  favourable  for  a  vertical 
position  to  dimb  the  trunks  of  trees.' 

Anterior  to  Cuvier,  but  subsequently  in  the 
order  of  publication,  is  Pallas*s  modification 
of  the  ornithological  system  of  Linnaeus.  It 
is  contained  in  his  great  posthumous  work, 
entitled  Zoograpkia  liasso-AsiaHoa,  He  also 
divides  the  class  of  birds  into  six  orders : — 

1.  PrapeteSf   having    the    characters    of   the 

Accipiires,  with  which  it  is  synonymous. 

2.  OscineSt  including  the  genus  Columba^  with 

the  Pica  and  certain  Passeres  of  Linnsna 

3.  FringiUa,  corresponding  with  the   Orassi' 

rostreSf  Granivoraf  Enudeatriees  of  Ray. 

4.  PidveratriceSf  having  the  characters  of  the 

GaUiruB, 
6.  GraUa.     This  order  commences  with  the 

genus  Otis^  and  includes,  as  in  the  system 

of  Cuvier,  the  Struthious  birds  with  the 

true  waders. 
6.  HydropMUe,    The  characters  of  this  order 

correspond  with  that  of  the  Palmipedes^ 

with  which  it  is  equivalent. 

The  primary  division  of  the  class  of  biids 
adopted  by  Professor  Owen  in  the  article 
'Aves,'  in  the  Cyciopadia  of  Anatomy  and 
Physiology t  includes  seven  orders;  the  Stru- 
thious birds,  by  virtue  of  their  remarkable 
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anatomieil  peeuliarities,  beizig  separated  from 
the  GraUm  of  LinxuBiis  and  CuTier.  The  fol- 
lowing are  the  orders  :— 

1.  Baftobss,  AeeipUrei,  linn.  Cur.    Birds  of 
prey. 

3.  Insbssobm,  Pas9eres,  Cut.    Ferchers. 
8.  ScAifso&is,  Cut.    Climbers. 

4.  Rasobbs,  Gallma,  Linn.  Cay.  Scratchers. 
6.  CuBSOBBS,  niig.    Coursers. 

6.  Gballatobbs,  Chralla,  Dnn.    Waders. 

7.  Natatobbs,  PiUmipetUSt  Cnv. ;  Anseres,  linn. 

Swimmers. 

Scopoli  and  Latham  have  divided  birds  into 
nine  orders;  Temminck  has  tixUen  orders; 
Brisson  has  twenty-eighty  and  Lao^pMe  has 
tMrty-eigKt  orders ;  but  the  principles  and  the 
characters  on  which  a  classification  of  birds 
is  most  philosophically  founded,  appear  to  be 
sufficiently  illustrated  in  the  systems  that 
have  been  already  explained. 

Omitlftoiiuuioy  (Gr.  ipvu,  and  /tai^cia, 
divination).    Divination  by  the  flight  of  birds. 

[AUOTTBS.] 

Omifliorlftjmeliiui  (Gr.  5pm;  piyxos^  a 
heak).  The  name  of  the  ^enus  of  Monotrema- 
tous  MRTnmAla  charactensed  by  the  form  of 
the  mouth,  which  resembles  the  bill  of  a  duck. 
It  is  pecuJiar  to  the  fresh-water  zivers  and 
lakes  of  Australia  and  Van  Diemen*s  Land. 
The  anatomy  of  the  OmUhorhynohua  paradoxus 
has  been  described  by  Meckel,  in  an  admirable 
monograph ;  also  in  the  artacle  '  Marsupialia.' 
(Todd's  Cydo,  of  Anatomy  and  Pkyeiology,) 

Onras  (Lat.  the  ash-tree).  The  genus  of 
the  Flowering  Ash,  a  middle-sized  tree  of  the 
temperate  regions  of  the  northern  hemisphere. 
It  is  also  called  Manna  Ash,  from  its  yield- 
ing the  saccharine  matter  known  as  manna. 
This  substance  is  obtained  by  making  inci- 
sions in  the  trunk,  and  is  chiefly  ejected 
in  Calabria  and  Kcily,  where  the  trees  are 
cultivated  for  the  purpose.     [Manba.] 

Orobanolie  (Gr.  hpopdyxn)'  A  curious  ge- 
nus of  root  parasites,  commonly  called  Broom- 
rapes.  They  are  herbs,  with  brown  scales 
instead  of  leaves,  and  brownish  flowers,  and  are 
of  little  interest  beyond  that  derived  from  the 
parasitism  of  their  roots. 

OromaadMi.    [Obmuzd.] 

Oronge  (Fr.  a  fine  sort  of  mushroom). 
Ayarictts  casareus,  one  of  the  best  and  hand- 
somest of  fungi,  celebrated  among  the  Romans 
under  the  name  of  BoUtua. 

OrontlaoeaB  (Orontium,  one  of  the  genera). 
A  natural  order  of  Monocotyledons  belonging 
to  the  JuDcal  alliance ;  sometimes  united  with 
Arads.  They  are  known  by  their  spadiceous 
hermaphrodite  flowers,  and  by  their  azile  em- 
bryo with  a  lateral  cleft.  Orontium,  Calla, 
Acorue,  and  Pothos  are  familiar  examples.  The 
properties  of  this  order  are  acrid.  Orontium, 
a  iHorth  American  marsh  plant,  is  the  t^pe  of 
the  order. 

Oroploa.    [Rock  Soap.] 

OipbmiB  (Gr.).  In  Mythology,  according 
to  the  common  story,  a  son  of  the  Thraoan 
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river  JEagrus  and  the  muse  Calliope.  Hit 
power  of  moving  .inanimate  thin^  by  music, 
the  share  he  bore  in  the  Argonautic  expedition, 
his  descent  into  the  Shades  to  recover  his  wife 
Eurydice,  and  his  death  by  the  violence  of  the 
Thradan  women,  are  well  known.  The  name 
is  identified  by  Professor  Max  Miiller  with 
the  Sanscrit  Arbhu,  used  in  the  Veda  as  an 
epithet  of  Indra,  or  the  sun.  (Comparative 
Mythdogy,  79.)  But  Dr.  Euhn  affirms  the 
Ribhus  (another  form  of  the  same  name)  to  be 
embodiments  of  the  winds  [Hbbmbs],  which 
tear  up  the  trees  as  they  course  along, 
chanting  their  wild  music  (Kelly,  Curiosities 
of  Indo-European  FolJdore,)  But  if  this  be 
so,  then  this  myth  exhibits  a  process  the  re- 
verse of  that  which  is  displayed  in  the  legend 
of  Hermes,  in  which  a  name  for  the  dawn  has 
been  gradually  connected  with  incidents  which 
can  be  explained  only  by  the  action  of  wind,  i.e. 
of  air  in  motion.  It  is  equally  obvious  that^ 
if  we  put  aside  the  power  of  song  which 
allures  all  hving  things  to  follow  Um,  the 
details  of  the  Orphic  legend  are  entirely 
solar.  Eurydice  is  one  of  the  many  names 
of  the  dawn  (like  Euryphaessa,  Eurynome, 
Euryanassa,  Eorymedusa,  &c).  On  her  death, 
after  she  is  stung  by  the  serpents  of  the 
night  (which  attadc  and  are  strangled  by 
Heracles),  Orpheus  descends  to  seek  her  in 
the  reeions  below  the  earth,  as  Indra  seeks 
for  DimanA,  or  Phcebus  for  DaphnA,  and  brings 
her  up  behind  himself  in  the  morning,  only 
to  destroy  her  by  his  brightness  when  he  turns 
to  look  upon  her,  as  Eephalos  slays  Flracris, 
or,  in  other  words,  as  me  sun  dries  up  the 
dew.  (Max  Miiller,  Comparative  Mythology,  79,) 

What  passed  as  the  poetry  of  Orpheus  in 
the  time  of  Aristotle,  seems  to  have  been 
as  supposititious  as  the  poems  which  wo 
posses^  under  the  same  name,  some  of  which 
are  thought  to  be  as  recent  as  the  fourth 
century  after  Christ.  According  to  modem 
theories,  the  Orphic  poetry  of  ancient  times 
contained  the  whole  body  of  Greek  esoteric 
religion.  (Lobeck*s  Aglaophamus ;  Bode*s  Or- 
pheus ;  Tiedemann,  Initia  Philosophic  Grmom ; 
Mkm.  de  VAcad.  des  Sciences  vol.  xii.) 

Oivhlp  BCjBtarlM.  At  the  first  rise  of 
Greek  philosophy,  certain  societies  assumed 
the  name  of  Oi^heus,  and  celebrated  mysteries 
very  different  from  those  of  Eleusis.  Their 
chiuniGter  seems  to  have  been  on  the  whole 
ascetic.  For  the  nature  of  their  theogony  and 
philosophy,  see  Grote's  History  of  Crnece,  part 
1.  ch.  i.  The  members  of  the  Orphic  brother- 
hoods must  be  distinguished  from  the  obscure 
sect  of  the  Orpheotelestie,  who  went  about 
undertaking  to  release  people  from  their  sins 
by  songs  and  sacrifices.  (Smith's  Dictionary  of 
Ureek  and  Roman  Biography,  art  '  Orpheus.') 

OfpliBMit  (Lat.  auripigmentum).  Native 
tersulphide  of  arsenic;  it  forms  the  basis  of 
the  yellow  paint  called  kin^s  ydlow.  The 
solution  of  orpiment  in  ammonia  has  been  used 
as  a  yellow  dye.  On  the  exhumation  of  the 
bodies  of  peisons  poisoned  by  white  arsenil 


ORPIN 

(•TsenionA  acid),  the  remains  of  that  fiibetaiioe 
m  the  stomach  are  frequently  changed  to  this 
yellow  snlphide  by  the  snlphur  derired  from 
the  decomposition  of  the  tissues. 

Orpin  (Fr.).  In  Painting,  a  yellow  colour 
of  various  degrees  of  intensity,  approaching 
also  to  red. 

Orpine.  The  English  name  for  the  suc- 
culent herbaceous  plant  called  by  botanists 
Sedum  Telephium. 

■  Orrerjr.  A  machine  for  representing  to 
children  the  motions  and  relative  magnitudes 
and  distances  of  the  bodies  composing  trie  solar 
system.  As  these  machines  are  often  procured  by 
well-meaningbut  ignorant  people  at  considerable 
expense,  it  may  be  useful  to  quote  an  authority 
that  will  not  be  called  in  question.  'As  to 
getting  correct  notions  on  the  subject'  (the 
magnitudes  and  distances  of  the  planets),  says 
Sir  John  Hersehel,  'by  drawing  circles  on 
paper,  or,  still  worse,  from  those  very  childish 
toys  called  orreries,  it  is  out  of  the  question.' 
('  Astronomy,'  Cab.  Cyc.  p.  287.)  For  the  de- 
scription of  an  orrery,  see  Ferguson's  Astro- 
nomy ^  by  Brewster. 

For  Uie  origin  of  the  name,  it  is  said  that 
about  the  year  1700  one  Oraham  made  such  a 
machine,  which  the  instrument  maker  who  had 
to  forward  it  to  Prince  Eugene  copied.  This 
copy  he  sold  to  the  earl  of  Orrery,  who  showed 
it  to  Steele,  and  the  latter  spoke  of  it  as  an 
orrery,  a  name  which  it  has  ever  since  retained. 
(Eney,  Brit.  art.  'Planetary  Machines.') 

Orris  Soot.  The  root  of  the  Iris  florentina. 
It  has  an  agreeable  odour,  much  like  violets, 
and  is  used  in  the  manufacture  of  perfHimed 
powders ;  it  is  also  turned  into  little  balls  for 
issues,  called  orris  peas. 

OrsedeWa  Brass  leaf.  Dutch  or  Mann- 
heim gold. 

Orsallinic  Aoid.  A  product  of  the  action 
of  alkalies  on  lecanoric  and  orsellie  acids,  which 
are  among  the  substances  derived  from  Roo 

GELUB. 

Ortliite  (Gr.  6p$69,  straight),  A  variety 
of  AUanite,  which  occurs  massive  and  also  in 
long,  thin,  acicular  crystals.  It  is  of  a  blackish- 
grey  colour,  and  either  opaque  or  only  slightly 
translucent  when  reduced  to  thin  splinters. 
It  is  found  in  Sweden  at  Finbo  and  Ytterby, 
and  in  the  island  Skeppsholm  near  Stockholm, 
at  Arendal  in  Norway,  and  in  the  Ural. 

Orthooerata  (Gr.  6p$6s,  and  K4pas,  horn). 
The  name  of  a  family  of  Cephalopoda  with 
chambered  siphomferous  shells,  which  are 
straight,  or  are  continued  straight  after  com- 
mencnng  with  a  greater  or  less  curvature,  thus 
resembung  a  horn. 

Ortboolase  (Gr.  6p96i,  and  ic\da»,  Icleav$), 
Common  or  Potash  Felspar.  A  silicate  of 
alumina  and  potash  ;  but  a  portion  of  the  pot- 
ash is  frequently  replaced  by  lime,  soda,  mag- 
nesia, &c.  It  occurs  in  crystals  which  are  ge- 
nerally white,  reddish-white,  or  greyish,  and 
translucent.  Potash  Felspar  enters  into  the 
composition  of  many  rocks,  and  is  one  of  the 
ordinary  ingredients  of  granite.    In  Eng^d, 
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OMhodase  is  found  in  large  crystals,  in  most 
of  the  granite  of  Cornwall.  It  is  also  found  at 
Rubislaw  in  Aberdeenshire,  and  in  daystone- 
.pokphyry  at  Drumadoon inAzran.  The  opaque- 
white  and  twin  crystals  from  the  Moume 
Mountains  of  Ireland  reseihble  those  homBL 
Gotthard.    [Felspab.] 

OrCiiodoz(Gr.3pA{ko|of^.  In  Eodedastiesl 
History,  a  title  assumed  l^tne  Eastern  or  Greek 
Church.  As  denoting  a  right  judsment  in 
matters  of  religious  faith,  the  wend  has  been 
applied  by  theologians  of  different  schools  or 
churches  to  signi^r  persons  whose  convictaons 
agree  substantially  with  their  own. 

Orthodromies  (Gr.  iffdoBpofiiv,  I  nm 
gtrajght  forwards).  In  Navigation,  sailing  on 
a  right  course,  or  on  the  arc  of  a  great  aide, 
which  is  the  shortest  distance  between  two 
points  on  the  sphere. 

Orthoiipj'  (Gr.  hp96s^  and  tiros,  a  word). 
In  Grammar,  this  term  signifies  literally  tha 
light  use  of  words  ;  but  it  is  applied,  at  least 
by  modern  writers,  to  signify  that  part  of 
prosody  which  treats  of  the  manner  of  uttering 
words,  or  of  pronunciation  in  its  limited  sensa 
[Pbonunoation.] 

Ortboironal  (Gr.  ip66s,  and  ymytei,  an^). 
In  Geometry,  the  same  as  rectangular  or 
right-angled. 

Ortboirrapliio  Projection.  The  pnjee- 
tion  of  points  on  a  plan^  by  straight  lines  at 
right  angles  to  the  plane.    [Projection.] 

OrtbOffrapli3r  (Gr.  ipSoypeupia).  That  part 
of  Grammar  w^ch  relates  to  the  method  of 
denoting' sounds  by  visible  signs,  to  the  differ^ 
ent  kindiB  of  letters,  and  their  combination  into 
syllables  and  words. 

OntHOOBAPHT.  In  Architecture,  a  geo- 
metrical representation  of  an  elevation  or 
section  of  a  building. 

Ortliomorptaie  ^Gr.  6f>66s;  /lop^,  sAape), 
That  period  in  the  aevelopement  of  organised 
beings  in  which  their  fiiU  perfection  is'sttahied, 
prior  to  the  formation  of  spermatic  and  germL 
nal  elements. 

Ortliopsedia  (Or.  lp$6s,  and  vauScio,  tkt 
bringing  up  of  chudren).  That  department  of 
Mecudne  and  Surgery  which  relates  to  the 
prevention  and  cure  of  deformity. 

Ortbopnoea  (Gr.  hpB^wvoiaY  A  difficulty  of 
breathing,  which  is  increased  oy  any  deviatioD 
from  the  erect  posture. 

Orfbopterans  (Gr.  hpBimrtpos,  with  mp- 
right  feathers).  An  order  of  insects,  indudiog 
all  those  spedes  which  have  the  win^  dispose^ 
when  at  rest,  in  straight  longitncmial  folds. 
Latreille  characterises  &e  insects  of  this  ordfir 
as  having  the  body  generally  less  firm  in  tex- 
ture than  in  the  Coleoptera,  and  covered  Inr 
soft  semi -membranous  elytra  famished  wi& 
nervures,  which,  in  the  greater  number,  do  not 
join  at  the  suture  in  a  straight  line.  Thdr 
wings  are  folded  longitudinally,  mostfrequentfy 
in  the  manner  of  a  fan,  and  divided  by  mem- 
branous nervures  running  in  the  same  direc- 
tion. The  maxillss  are  always  terminated  hj 
a  dentated  and  homy  piece  covered  with  a 
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ffaleat  an  appendage  correspondiiiff  to  the 
exterior  division  of  the  maTifla*  of  me  Coleo- 
ptera.    They  haye  also  a  sort  of  tonjKue. 

The  Orthaptera  undergo  a  semi-metamor- 
phosis,  of  which  all  the  mntations  are  reduced 
to  the  growth  and  developement  of  the  elytra  and 
wings,  that  are  always  visible  in  a  ruaimental 
■tate  in  the  nymph.  As  both  this  nymph, 
or  semi-nymph,  and  the  larva  are  otherwise 
similar  to  the  perfect  inseet,  they  walk  and 
feed  in  the  same  way. 

The  mouth  of  the  Orthoptera  consists  of  a 
labrum,  two  mandibles,  as  many  maxillae,  and 
four  palpi :  those  of  the  jaws  always  have  five 
joints ;  whilst  the  labial  palpi*  m  in  the  Coleo- 
ptera,  present  but  three.  The  mandibles  are 
always  very  strong  and  corneous,  and  the 
ligula  is  constantly  divided  into  two  or  four 
thongs.  The  form  of  the  antemue  varies  less 
than  in  the  Coleoptera,  but  they  are  usually 
composed  of  a  greater  number  of  joints. 
Several,  besides  their  reticulated  eyes,  have 
two  or  three  ocelli.  The  inferior  surface  of 
the  flnt  joints  of  the  tarsi  is  frequently  fleshy 
or  membranous.  Many  females  are  fornished 
with  a  true  perforator  formed  of  two  blades, 
firequently  enclosed  in  a  common  envelope,  by 
means  of  which  they  deposit  their  eggs.  The 
posterior  extremity  of  the  body,  in  most  of 
them,  is  provided  with  appendaces. 

All  the  known  Orthoptera^  wiUiout  exception, 
are  terrestrial,  even  in  their  first  two  states  of 
existence.  Some  are  carnivorous  or  omnivorous, 
but  the  greater  number  feed  on  living  plants. 

Ortliotoiiilo  Circle.  A  name  given  by 
Prof.  Cayley  {Quart.  Joum.  of  MathematicSy 
ToL  1857)  to  the  circle  which  cuts  at  right 
angles  (orthogonally)  each  of  three  eiven 
circles.  Its  centre  obviously  coincides  vrim  the 
radical  centre  of  the  three  circles,  and  its 
radius  is  equal  to  the  tangent  from  its  centre 
to  any  one  of  the  given  circles.  It  can  readily 
be  shown  that  the  polars,  with  respect  to  these 
drcles,  of  any  point  on  their  orthotomic  circle, 
meet  in  anoUier  point  of  the  latter,  diame- 
trically opposite  tine  former  point ;  and  hence 
may  be  deduced  a  very  simple  demonstration  of 
an  elegant  theorem  of  Dr.  Salmon's,  according 
to  which  the  equation  of  the  orthotomic  circle  is 
found  by  equating  to  zero  the  Jacobian  of  the 
three  temaiy  quadrics  which  correspond  to  the 
equations  of  the  three  given  circles.  [Jacobian.] 

Ortbotropal  (Ghr.  hp96$f  straight-,  rpiTw^ 
I  turn).  In  Botany,  a  term  applied  to  ovules 
in  which  the  nucleus  is  straight  and  has  the 
same  direction  as  the  seed  to  which  it  belongs, 
the  foramen  being  at  the  end  most  remote  &om 
the  hilum. 

Ortliros.  In  Ghreek  Mythology.  [Cbrbhbus.I 

OrCoUui.  The  name  given  in  France  ana 
England  to  a  species  of  FrinmUida  {Emheriza 
hortttlana)  greatly  esteemed  for  the  delicacy  of 
its  flesh  when  in  season.  It  is  the  ortoiano  of 
the  Italians,  and  the  fettammer  of  the  Germans. 
The  ortolan  is  a  native  of  Northern  Africa ;  but 
in  the  summer  and  autumnal  months  it  resorts 
to  Southern  Europe,  and  frequently  migrates  to 
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the  central'and  even  the  northern  parts.  There 
are  laig6  establishments  in  Italy  and  in  the 
South  of  France  for  feeding  these  birds,  the 
flesh  of  which  is. styled  by  Prince  Musignano 
carnf  squisita. 

OTtjgltL{QT.*OpTyyta).  In  Greek  Mythology, 
a  surname  of  Artemis,  derived  generally  from 
herhiythical  birthplace  Ortygia,  which  was  said 
to  be  another  name  for  Delos,  or  for  a  small 
island  off  Syracuse.  Delos,  however,  is  simply 
the  bright  island  FPhchbus  ;  Ltcaok],  and  Or- 
tygia, though  localised  afterwards  in  diflbrent 
places,  is  also  the  dawn  or  the  dawn-land. 
'  Orty^  is  derived  from  ortyx,  a  quaU.  The 
quail  in  Sanskrit  is  called  vartiM,  i.e.  the  re- 
turning bird,  one  of  the  first  birds  that  return 
with  the  return  of  spring.'  It  thus  became  one 
of  the  names  of  the  oawn :  '  Hence  Orhrgia,  the 
quail-land,  the  east,  the  glorious  birth,  where 
Leto  was  delivered  of  her  solar  twins,  and 
Or^gia,  a  name  ^ven  to  Arteimis,  the  daughter 
of  Leto,  as  bom  m  the  East.'  (Max  Miiller's 
Lectures  on  Language^  second  series,  p.  506.) 

Oms  or  Boms*  An  E^ptian  god,  son  of 
Isis  and  Osiris,  according  to  Herodotus  (ii.  144). 
He  frequently  appears  in  Egyptian  paintings 
sitting  on  the  lap  of  Isis. 

Orrlctan.  An  antidote  to  poison,  said  to 
have  been  invented  by  a  mountebank  of  Orvieto 
in  Italy. 

Orjcteropns  (Or.  hpvierris,  a  digger^  and 
T«Os,  afoot).  A  genus  of  edentate  Mammalia^ 
closely  allied  to  the  armadillos,  found  in 
Southern  Africa,  and  termed  Aardvabx  by 
the  Dutch  boers.  It  feeds  exclusively  upon 
ants,  in  this  respect  according  with  £e  pan- 
golin  of  Asia,  the  ant-eater  of  America,  and  the 
echidna  of  New  Holland.  Its  outward  appear- 
ance closely  resembles  that  of  a  short-legsed 
pig,  and  it  frequents  the  vicinity  oi  ant-^ls, 
where  it  preys  upon  the  insects  found  therein. 
The  genus  is  exemplified  by  one  species,  the 
0.  capensis  of  the  Cape  of  Good  Hope. 

Orjsa  (Arab.  aruz).  The  name  by  which 
Rioe  was  known  to  the  ancient  Greeks  and 
Bomans,  and  which  has  been  adopted  by 
modem  botanists  as  the  generic  name  of  the 
plant  yielding  that  invaluable  grain.  The  genus 
Orgza  belongs  to  the  GranUnacea,  and  hM  two 
glumes  to  a  single  flower,  two  pales  nearly  equal 
adhering  to  the  seed,  six  stamens  and  two 
styles.  It  affords  many  varieties,  of  which 
the  most  common  is  the  Orysa  sativa,  or  Kice 
of  commerce.  This  plant  is  raised  in  immense 
quantities  in  India,  China,  and  most  Eastern 
countries;  also  in  the  West  Indies,  Central 
America,  and  the  United  States;  and  in  some 
of  the  southern  countries  of  Europe.  It  occu- 
pies, in  fact,  the  same  place  in  most  intortropioal 
regions  as  wheat  in  the  warmer  parts  of  Europe, 
and  oats  and  rye  in  the  more  northern.  Form- 
ing, as  it  does,  the  principal  part  of  the  food  of 
the  most  civilised  and  populous  Eastern  nationSt 
it  is  more  extensively  consumed  than  any  other 
species  of  ^^rain.  It  is  light  and  wholesome,  but 
less  nutritious  than  wheat.  When  rouffh,  or  in 
its  natural  state  in  the  husk,  it  is  ctklltS  paddjf* 
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Tliere  is  an  immeuse  yarietj  in  the  qualities  of 
rioe.  That  which  is  principally  exported  from 
Bengal  has  received  the  name  of  carffo  rice. 
It  is  of  a  coarse  reddish  cast,  but  is  sweet  and 
large-grained,  and  is  preferred  hj  the  natives 
to  eveiy  other  sort  It  is  not  kiln-dried,  but  is 
parboiled  in  earthen  pots  or  caldrons,  partly  to 
destroy  the  yegetative  prindple,  so  that  it  may 
keep  better,  and  partly  to  facilitate  the  process 
of  husking.  Patna  rice  is  more  esteemed  in 
Europe  than  any  other  sort  of  rice  imported 
ftx)m  the  East.  It  is  small-grained,  rather 
long  and  wiiy,  and  remarkably  white.  But 
the  rice  raised  on  the  low  marshy  grounds  of 
Carolina  is  superior  to  the  rice  brought  from 
anypart  of  India. 

The  produce  of  lands  naturally  or  artificially 
irrigated  is,  as  far  as  rice  is  concerned,  from 
five  to  ten  times  greater  than  that  of  dry  land 
having  no  command  of  water ;  and  hence  the 
vast  importance  of  irrigation  in  all  countries 
where  this  grain  is  cultivated.  But  owing  to  the 
not  unfrequent  occurrence  of  severe  droughts, 
there  is  a  greater  variation  in  the  crops  of  rice 
than  in  ti^ose  of  any  other  species  of  erain. 
Those  who,  like  the  Hindus,  depend  almost 
entirely  on  it  for  subsistence,  are  consequently 
placed  in  a  very  precarious  situation.  Th^re 
can  be  no  doubt  that  famines  are  more  frequent 
and  severe  in  Hindustan  than  in  any  other 
quarter. 

A  few  years  ago,  England  was  principally 
supplied  with  cleaned  rice  from  Carolina. 
Latterly,  however,  the  imports  of  Carolina  rice 
have  been  much  reduced.  An  improved  method 
of  separating  the  husk,  which  throws  out  the 
grain  clean  and  unbroken,  has  recently  been 
practised  in  this  country;  and  as  the  grain 
when  in  the  husk  is  found  to  preserve  its  flavour 
and  swettness  better  during  a  long  voyage 
than  when  shelled,  large  quantities  are  now 
imported  rough  from  Bengal  and  the  United 
States. 

In  1864  the  imports  of  cleaned  rioe  amounted 
to  3,189,691  cwt.,  of  the  computed  value  of 
1,810,022/. 

OS  Vrontto  (LatV  The  frontal  bone  of  the 
skull,  which  covers  the  upper  part  of  the  pros- 
encephalic  lobe  of  the  brain. 

Osoliopliorla  (Gr.).  A  celebrated  festival 
observed  by  the  Athenians  in  honour  of 
Dionysus  and  Athena,  or,  as  others  have 
thought,  Ariadne.  The  name  is  derived  from 
Birxos  or  Ihrxv*  ^  ^^  branch  with  grapes.  In 
this  vintage  feast,  two  youths,  called  Oschophori, 
dressed  as  women,  carried  such  branches  from 
the  temple  of  Dionysus  in  Athens  to  that  of 
Athena  Skiras  in  Fhalerum. 

OsoUlatliiir  Bncino**  Engines  in  which 
the  steam  is  introduced  through  the  trunnianSf 
or  the  bearings  upon  which  the  system  turns, 
to  enter  the  valve  casing,  thus  causing  the  cy- 
linders to  oscillate.  In  such  engines  the  parallel 
motion  and  the  connecting  rods  are  dispensed 
with,  the  head  of  the  piston  rod  being  attached 
dire(^y  to  the  crank  pm ;  but  the  parts  are  very 
complicated.  Oscillating  engines  are  largely  em- 
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ploved  in  steam  navigation,  for  which  they  are 
well  adapted  in  consequence  of  their  lightness 
and  compactness. 

OsetUatloii  (Lat  osdllatio).  In  Meehanics, 
the  vibration  or  alternate  ascent  and  descent 
of  a  pendulous  body.   [PbnditluicI     Tbio  centre 
qfoiciUaiion  is  a  point  in  the  oscillating  body« 
such  that  if  all  the  matter  of  the  hoay  wem 
there  collected  the  oscillations  would  be  per- 
formed in  the  same  time.      The  distance  be- 
tween the  centres  of  oscillation  and  8un>en- 
sion,  therefore,  is  equal  to  the  length  of  an 
isochronous  simple  pendulum.      The  centres  of 
oscillation  and  suspension  maybe  interchanged 
without    affecting  the  period  of    osdUation. 
This  remarkable    property  was    noticed    by 
Huygens,  and  was    first  practically  apphed 
to  the  purpose  of  finding  the  length  of  the 
seconds  pendulum  by  Captain  Kater.      The 
application  is  made  as  follows :  Let  a  bar  of 
iron,  for  example,  about  four  feet  long^  be  sus- 
pended from  a  point  A,  at  the  distance  of  four 
or  five  inches  from  one  of  its  extremities,  and 
observe  the  number  of  vibrations  it  makes  in 
a  ^iven  time.    Then  suspend  it  from  anoUier 
point  B)  near  its  other  extremity,  and  let  die 
point  of  suspension  B  be  moved  backwards  or 
lorwards  till  the  bar  makes  exactly  the  same 
number  of  vibrations  in  a  given  time  as  when 
it  was  suspended  from  A.    Then  the  distance 
between  A  and  B  is  the  length  of  the  iso- 
chronous simple  pendulum. 

Osslllatoria.  Minute  filamentous  organ- 
ised beings  which  have  the  faculty  of  exerdsiBg 
oscillatory  movements.    [Acbita.] 

Osoula  (Lat.  osculum,  dim.  of  os,  a  motUk). 
The  larger  and  more  prominent  orifices  in 
Sponges,  out  of  which  the  currents  of  water 
flow. 

Osealatlair  Olrole.  The  circle  whose 
c(  ntact  with  a  given  curve  is  three-pointlc  or 
of  the  second  order.  It  coincides  with  the 
circle  of  curvature.     [Contact  ;  Oscuiatiov.] 

Osoalatliir  Blaments.  In  Astronomy, 
the  elementb  of  an  orbit  corrected  to  any  epodi 
for  the  effect  of  planetary  perturbation. 

OsoQlatliir  Bellx  of  a  Voa-Vlaas 
Ourre.  The  common  helix  which  passes 
through  three  consecutive  points,  and  hias  its 
axis  parallel  to  the  rectifying  line  of  the  curre. 
It  has,  in  common  with  t^e  curve,  an  osculating 
plane,  two  consecutive  rectifying  planes^  and 
therefore  two  principal  normals.  Its  radii  of 
curvature  and  torsion  are  equal  to  those  of  the 
curve.  In  general,  however,  it  has  not  the  same 
osculating  sphere  as  the  curve,  and  therefore  not 
a  fourth  common  consecutive  point;  since  the 
centre  of  this  sphere,  in  the  case  of  the  helix, 
coincides  with  the  centre  of  absolute  curvature 
[Hkux],  whilst  for  the  curve  this  is  usually  not 
the  case. 

Osenlating  Plane.  The  plane  passing 
through,  and  determined  by,  three  oonsecutiTe 
points  of  any  curve  in  space.  Two  consecutive 
osculating  planes  intersect  in  a  tangent^  and 
three  in  a  point  of  the  curve.  Hence,  the  suc- 
cessive osculating  planes  envelope  a  develop- 
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able  surface,  called  the  detftlopable  oscuUttrix, ' 
of  which  these  tangents  are  the  generators  and 
the  cture  itself  the  cuspidal  edge  or  edge  of 
regression. 

OBOulatliiir  Aiffbt  CoB«  of  a  Woa- 
Flane  Curve.  A  right  cone,  three  consecu- 
tive tanffent  planes  of  which  coincide  with  three 
consecutive  osculating  planes  of  the  curve. 
The  rectifying  planes  of  the  cnrve  being  per- 
pendicular to  the  osculating  planes,  it  is  ob- 
vious that  two  consecutive  rectifying  planes 
must  intersect  in  tlie  axis  of  the  osculating 
right  cone.  The  latter,  therefore,  ma^  be  also 
defined  as  the  right  cone  whose  axis  is  the 
VBCtifying  Une,  and  generator  the  tangent  at  the 
point  of  the  curve. 

Some  writers,  chiefly  continental  ones,  have 
also  given  the  name  osculating  right  cone  to 
the  cone  of  revolution  which  is  circumscribed 
to  the  osculating  sphere  along  the  circle  of 
curvature. 

Osoolatlnir  Spbere.  The  sphere  which 
passes  through,  and  is  determined  by,  four 
consecutive  points  of  a  curve  of  double  curva- 
ture. The  centre  of  such  a  sphere  being  a  point 
in  each  of  three  successive  normal  planes,  lies 
in  the  cuspidal  edge  of  the  polar  developable. 

Oseulatton  (Lat.  osculatio,  from  osculor, 
/  kiss).  In  Geometry,  one  curve  is  said  to 
osculate  another  when  the  number  of  consecu- 
tive pointa  of  the  latter  through  which  it  passes 
suffices  for  the  complete  determination  of  the 
first  curve. 

The  theory  of  osculating  curves  in  general 
is  most  easily  explained  by  the  methods  of  the 
^fferential  calculus.  Let  y  «i/  («)  and  y  *  F  (x) 
be  the  equations  of  two  curves ;  suppose  x  to 
become  « •!-  A,  and  let  the  functions 

.        /(x  +  A),F(x  +  A), 

be  developed  by  Taylor's  theorem ;  then,  if  all 
the  terms  of  the  first  developement  are  respec- 
tively equal  to  the  corresponding  terms  of  the 
second,  the  curves  are  the  same  in  every  re- 
spect, or  coincide.  If  the  first  terms  only  are 
equal,  the  two  curves  have  only  one  common 
point ;  if  the  two  first  terms  of  the  one  deve- 
lopement are  respectively  equal  to  the  two  first 
of  the  other,  then  two  contiguous  points  co- 
incide, or  are  common  to  bot^  curves ;  if  the 
three  first  terms  in  each  are  respectively  equal, 
the  curves  have  three  common  points,  and  so 
on.  Now  the  number  of  terms  of  the  first 
developement  which  can  be  made  equal  to  the 
corresponding  terms  of  the  second  aepends  on 
the  number  of  constants  in  the  function /(x). 
For  instance,  the  equation  of  a  straight  line 
being  ya*ax-f  6,  contains  two  constants;  the 
straight  line  can  thus  be  made  to  have  two  con- 
tiguous points  in  common  with  a  curve :  it  then 
becomes  a  tangent,  and  the  contact  is  said  to  be 
of  the  first  order.  Again,  the  general  equation 
of  the  circle  is  (y  — 6y*  +  (x  — a)*— r*,  and  con- 
tains three  constants;  a  circle  can  therefore 
be  determined  which  shall  have  three  oonMCU- 
tive  points  in  common  with  a  curve :  it  then 
cseuUUes  the  curve,  and  the  contact  is  nid  to  be 
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of  the  second  order.  The  general  law  is  now 
obvious.  It  is  a  consequence  of  this  theory 
that  no  osculating  curve  having  a  contact  of 
inferior  order  can  be  made  to  pass  between 
two  curves  having  a  contact  of  a  higher 
order:  for  example,  no  straight  line  can  be 
drawn  through  a  point  on  a  curve  so  as  to 
pass  between  it  and  its  osculating  circle  at 
that  point.  (Lagrange,  Thhrie  des  Fonctions 
Analgtiques;  Lacroix,  TraiU  du  CalctU  Diffi" 
renttk  et  Integral.) 
OaeulatrlJCt   Berelopable.     [Devblof- 

ABUi   OSCUULTBIX.] 

Osersfcite.  A  variety  of  Aragonite  from 
Nertschinsk. 

Osiandrtans.  In  Ecclesiastical  History, 
a  sect  among  the  Lutherans ;  so  called  from 
their  founder,  Osiander.  They  differed  from 
the  followers  of  Luther  and  Calvin  as  to  the 
efficient  cause  of  justification. 

Oaior  (Fr.).  The  name  given  to  various 
species  of  WiUow  or  Salix,  chiefiy  employed 
in  basket-making  on  account  of  their  tough 
flexible  shoots.  (See  Loudon's  Arboretum  Bri- 
tannicum^  p.  1400,  which  contains  full  infor- 
mation on  all  the  points  relative  to  osiers.) 

Oaiiia.  In  Mythology,  one  of  the  chief 
Egyptian  divinities,  the  brother  and  husband 
of  lins,  and  together  with  her  the  greatest 
benefactor  of  ^ypt.  After  visiting  the 
greater  part  of  Europe  and  Asia,  he  found 
on  his  return  his  own  subjects  excited  to 
rebellion  by  his  brother  Typhon,  by  whose 
hand  he  was  killed.  His  principal  office, 
as  an  Egyptian  deity,  was  to  judge  the  dead, 
and  to  nde  over  that  kingdom  into  which 
the  souls  of  the  good  were  admitted  to  eternal 
felicity.  The  d^racters  of  Osiris,  like  those 
of  Isis,  who  was  thence  called  Myrionymus,  or 
'  with  10,000  names,*  were  numerous.  He  waa 
that  attribute  of  the  deity  which  signifled  the 
divine  goodness ;  and  in  his  most  mysterious 
and  sacred  office,  he  was  superior  to  any  even 
of  the  Egyptian  gods ;  for,  as  Herodotus  ob- 
serves, though  sll  the  E^^rptians  did  not 
worship  the  same  gods  with  equal  reverence, 
the  adoration  paid  to  Osiris  and  Isis  was 
universal.  He  was  styled  the  Manifester  of 
Goody  as  having  appeared  on  earth  to  benefit 
mankind :  and  after  falling  a  sacrifice  to  Ty- 
phon, the  evil  principle  (which  was  at  length 
overcome  by  his  influence  after  his  leaving  the 
world),  he  *  rose  again  to  a  new  life,'  and  be- 
came the  <  judffe  of  mankind  in  a  future  state.' 
Other  titles  of  Osiris  were:  Lord  of  the  East, 
Lord  of  Lords,  Eternal  Ruler,  King  of  the  Gods, 
&C.  These,  with  many  others,  are  commonly 
found  in  the  hieroglyphic  legends  accompany- 
ing his  figure ;  and  the  Papyri  frequently  pre- 
sent a  list  of  forty-nine  names  of  Osbis  in  the 
funeral  rituals.  Osiris  was  particularly  wor- 
shipped et  Phils  and  Abydus :  so  sacred  was 
the  former,  that  no  one  was  permitted  to  visit 
it  without  express  permission ;  and  the  latter 
was  regarded  with  such  veneration  that  persons 
living  at  a  distance  from  it  sought,  and  with 
difficulty  obtained,  permission   to  possess  a 
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s^nlchre  vithin  its  necropolis.  The  worship 
of  Osiris  was  at  a  later  period  introduced  into 
Home;  bnt  the  prurient  imagination  of  the 
Romans  soon  converted  the  rites  and  mysteries 
of  this  deity  into  an  occasion  of  the  most  im- 
bounded  licentiousness,  which  at  length  reached 
GRich  a  height  that  his  worship  was  prohibited  by 
law.  Oaris  was  venerated  under  the  form  of 
the  sacred  bulls  Apis  and  Mnevis;  or  as  a 
human  figure  with  a  bull's  head,  distinguished 
by  the  name  Apis-Osiris.  (Plutarch,  On  Isis 
and  Oairis;  Sir  G.  Wilkinson,  Manners  and 
Customs  of  the  Ancient  Egyptians.)    [Isis.] 

OsmaBome  (Gr.  itrfi%  odour^  and  C»m^'> 
broth).  The  extractive  matter  of  muscular 
fibre,  which  gives  the  peculiar  smell  to  boiled 
meat,  and  flavour  to  broth  and  soup. 

Osmelite  (Gr.  hvfi'fiY  A  silicate  of  lime, 
with  soda,  potash,  ana  a  small  quantity  of 
oxide  of  iron,  found  in  thin  radiating  prismatic 
concretions  of  a  greyish-white  colour  at  Nieder- 
kirchen  on  the  ]^iine.  The  name  has  reference 
to  the  argillaceous  odour  given  out  by  it  when 
breathed  on. 

Oflmio  Anliydridea  The  peroxide  or  te- 
traoxide  of  the  metal  osmium.  It  is  produced 
when  the  metal  is  fully  oxidised  by  burning  in 
air  or  oxygen,  or  boiling  with  nitric  acid.  It  is 
white,  has  a  disagreeable  odour,  fuses,  and  ulti- 
mately volatilises,  when  heated,  with  produc- 
tion of  acicular  flexible  crystals.  It  is  soluble 
in  water,  stains  the  skin,  is  very  poisonous,  and 
combines  with  bases  to  form  salts. 

Osmtridiiun.  A  native  alloy  of  osmium 
and  iridium.     [Ibidosminb.] 

Osmitun  (Gr.  d<r^^,  odour).  Symbol  Os; 
atomic  weight  109.  A  metal  found  associated 
with  the  ore  of  platinum :  its  peroxide  [Osmic 
Anhydride]  has  a  peculiar  pungent  odour, 
which  suggested  the  name  of  the  metal.  Osmium 
and  its  compounds  have  not  been  applied  to 
any  use,  ana  it  is  a  rare  substance. 

Ounose.  Liquid  diffusion  through  a  mem- 
brane is  thus  t«rmed  by  Qraham.  For  example, 
the  mouth  of  a  fonnel  is  tied  over  with  bladder 
filled  with  spirit  of  wine  and  placed  in  shallow 
water.  The  water  passes  through  to  the  spirit, 
and  the  spirit  through  to  the  water ;  the  one 
action  is  end4}»motic,  the  other  exosmotic.  But 
these  actions  are  unequal  in  amount  in  a  given 
time.  The  water  gets  through  to  the  spirit 
faster  than  the  sj^irit  goes  out  to  the  water, 
•nd  consequently,  m  opposition  to  gravity,  the 
fluid  rises  in  the  neck  of  the  funnel,  and,  if 
allowed,  will  overflow.  The  explanation  is,  that 
adhesion  is  greater  between  membrane  and 
water  than  between  membrane  and  spirit; 
the  membrane  therefore  takes  up  more  of  the 
former  than  of  the  latter,  and  consequently  is  in 
a  position  to  give  more  of  the  former  to  the 
spirit  than  of  the  latter  to  the  water.  So  alka- 
line and  acid  solutions  are  powerfully  osmotic, 
though  in  opposite  directions,  the  former  posi- 
tively (exosmotic),  the  latter  negatively.  Add 
salts  resemble  acids,  but  strictly  neutral  salts 
have  little  or  no  osmotic  action. 

Osprej     (Lat.     ossifraga,   literally    bone- 
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I  hreaJcsr\  but  the  Latin  name  was  not  aroliedto 

'  the  bird  now  denoted  by  the  term).    Tivs  Baki 

Buzzard  or  Fishing  Eagle  (Pandum  haJiistus) 

'  is  widely  diffused  over  the  northern  portion 

I  of  both  hemispheres.    It  is  a  powerful  biid, 

>  the  female  sometimes  weighing   five  pounds 

I  avoirdupois.    It  is  not  to  be  o^ifonnded  with 

,  the  Bald  or  Sea  Eagle  {HaUatue  leuooeepkalus), 

which,  like  it,  preys  on  fish,  but  is  oi  muJi 

greater  size  and  power. 

Oaseana  or  Fiaoea  Oaael  (LaU  dony 
jishts).  In  Ichthyology,  a  primary  diviaioB 
of  the  class  of  fishes,  including  all  those  whidi 
have  a  true  bony  skeleton. 

OaaeonaBreoola.  Abrecdaorconglomezata 
made  up  altogether  or  partly  of  bones  cemented 
by  carbonate  of  lime  or  oxide  of  iron.  They 
are  sometimes  called  bone  breocias.  Osseous 
breccias  are  not  uncommon  in  caverns  and  in 
fissures  of  limestone  rock;  and  among  them 
have  been  found  human  remains  assodated 
with  the  bones  of  extinct  animals,  such  ss 
the  cavern  bear  and  hyasna,  the  Iriali  elk,  and 
some  others.    [Bbbccia.1 

Oaaian'a  Voema.    The  name  given  to  a 
•collection  of  poems,  said  to  have  been  com- 
posed by  Ossian,  the  son  of  Fingal,  a  Scot- 
tish bard,  who   lived  in  the  third  oentoiy 
They  were  first  given   to  the  world  in  an 
English  version  by  James  M'Pherson,  in  1760, 
with  the  assurance  that  they  were  translations 
made  bv  himself  from  ancient  Erse  manuscriprs 
which  he  had  collected  in  the  Highlands  of 
Scotland ;  and  such  was  the  enthusiasm  which 
their  appearance  exdted,  that  they  may  be 
almost  said  to  have  given  a  new  tone  to  poetry 
throughout  all  Europe.    There  were  not,  how- 
ever, wanting  many  distinguished  persons  who 
from  the  first  denied  their  authentidty^    Fore- 
most among  these    was  Dr.    Johnson,    who 
boldly  pronounced  the  whole  of  the  poems 
ascribed  to  Ossian  to  be  forgeries;  and  his 
opinion  was  corroborated  by  Hume,  Gibbon, 
and   many  others,  who  defied  M*Pherson  to 
produce  a  manuscript  of  any  Erse  poem  of 
earlier  date  than  the  sixteenth  century.    On 
the  other  hand,  M'Pherson's  assertions  as  to 
tbe  genuineness  of  the  poems  found  warm 
supporters  in  Dr.  Blair  (  Critical  DissertaHtm  on 
the  Poems  of  Ossian),  Dr.  Henry,  Lord  Kaimes, 
and  many   other   distinguished    names,    and 
almost  to  a  man  in  the  whole  body  of  the 
Highlanders.    In  this  unsettled  state  the  con- 
troversy remained  till  the  year   1800,  when 
Malcolm  Laing,  in  a  Dissertation  appended  tc 
the  second  volume  of  his  History  of  Scotland, 
endeavoured  to  establish,  from  historical  and 
internal  evidence,  that  the  so-called  poems  of 
Ossian  are  absolutely    and  totally  spurious. 
The  sensation  created  by  this  Dissertation  wts 
unprecedented.    Many  eonverts  were  made  to 
the  opinions  therein  set  forth ;  but  the  general 
disbelief  in  the  authenticity  of  the  poems  was 
not  complete  till  1805,  when  a  committee  of 
the  Highland  Sodety  of  Edinburgh,  which  had 
been  appointed  in  1797  to  enquire  into  their 
nature  and  authenticity,  reported  to  the  effect 


OSSIFICATION 

'  that  they  had  not  been  able  to  obtain  any  one 
poem  the  same  in  title  and  tenonr  with  the 
poems  of  Osaian.'  Since  that  period  the  con- 
troTenj,  so  far  aa  it  regards  their  translation 
from  Erse  manuscripts,  may  be  said  to  be 
terminated.  But  although  these  poems  had 
neyer  been  committed  to  -writing,  or  rather  have 
not  been  handed  down  in  writing,  there  ean  be, 
we  believe,  but  little  doubt  that  many  of  them 
still  exist  in  the  Highlands  of  Scotland  in  a 
dress  not  yeiy  different  from  that  in  which  they 
were  rendered  by  M'Pherson  into  English, 
havins  been  committed  to  memory,  and  trans- 
mitted from  one  bard  or  storyteller  to  another 
in  regular  succession;  and  consequently  their 
authority  on  points  of  social  life  and  manners 
may  be  scarcely  less  than  that  of  the  Honsnic 
PoBus.  Their  scene  is  sometimes  laid  in  Scot- 
land, but  more  fre<}uently  in  Ireland ;  and  they 
may  be  jusUy  considered  the  7/«u2  and  Cdyssey 
of  the  Celtic  race  of  the  two  islands,  handed 
down  by  tradition  only — what  the  Homeric 
poems  were,  in  all  likelihood,  to  the  Greeks 
themselves  before  they  were  acquainted  with  the 
art  of  writing.  [Epic.]  '  The  value  of  Ossian,' 
says  Mr.  Skene, '  as  an  historical  poet,  mnst 
stand  in  the  highest  rank ;  while,  whether  the 
chief  part  of  these  poems  are  of  ancient  or  of 
modem  composition,  there  can  remain  little 
doubt  that  in  him  we  possess  the  oldest  record 
of  the  history  of  a  very  remote  age.*  (The 
HigJdanden  of  Scotiandf  their  Origin,  History, 
and  Antiques,  vol.  i.  p.  215.)  Those  who 
wish  to  see  this  subject  exhibited  in  all  its 
bearings,  though,  perhaps,  with  a  slight  pre- 
judice against  MOE'herson,  may  consult  the 
elaborate  article  in  the  Edin,  Review,  vol.  vi. 

OMlflcatloii.  The  formation  of  bone. 
The  change  of  any  soft  solid  of  the  body  into 
bone. 

Ostara.  An  ancient  German  and  Celtic 
divinity,  worshipped  with  peculiar  veneration 
by  the  Anglo-Saxons.  Many  writers  regard 
her  as  identical  with  the  Fhoanician  goddess 
Astarte ;  but,  be  this  as  it  may,  she  was  regarded 
as  the  queen  of  spring  and  of  the  morning; 
and  from  her  name  is  derived  the  German 
Osiern  (Anglici,  Easter),  which  period  of  the 
year  the  ancient  Germans  were  in  the  habit  of 
celebrating  with  fires  and  festivals  in  gratitude 
for  the  advent  of  spring.  (Grimm's  Deutsche 
Mythologie,  p.  181.) 

Osteodentlne  ^Gr.  htrriov,  and  Lat.  dens, 
a  tooth).  That  modification  of  dentine  in  which 
the  tissue  is  traversed  by  irregularly  disposed 
and  ramified  vascular  or  meduUary  canals,  and 
in  which  some  of  the  branches  of  the  dentinal 
tubes  communicate  with  cells,  like  the  radiated 
cells  of  true  bone.  This  modification  of  dentine 
is  found  in  the  central  part  of  the  tooth  of  the 
cachalot  and  some  other  cetaceans ;  also  in  the 
teeth  of  the  cestradon,  acrodus,  lepidosiren, 
and  many  other  existing  and  extinct  fishes. 

Osteoflrenj'.  The  formation  or  growth  of 
bone. 

Osteollte  (Gr.  hvriov,  and  xiBos,  stone). 
An  earthy  kind  of  phosphate  of  lime,  probably 
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resultiDg  from  the  alteration  of  Apatite,  neav 
Hanau,  and  at  Amberg  in  the  Erzgebiitte. 

Osteology  (Gr.  6ar4ow,  and  K6yo^.  The 
doctrine  or  history  of  the  bones.     [Aitatoict.] 

OsTBOLOOT.  In  Painting  and  Sculpture,  a 
description  of  the  bones  of  animals. 

Ootiailiui  (Lat).  A  slave  stationed  at  the 
door  of  an  ancient  Boman  house  to  answer 
enquiries,  like  the  modem  French  concierge. 

Ootraooftiis.  The  family  of  Bivalves  of 
which  the  oyster  ^Oetrea)  is  the  type;  and' 
which  is  characterised  by  the  mantle  being 
widely  open,  without  special  orifices. 

OotrftoioB  (Gr.  iorpaieow,  aeheli),  A  genus 
of  fishes  of  the  SderodemU,  or  rongh-skmned, 
in  the  system  of  Cuvier.  It  is  characterised  by 
the  armour  of  regular  bony  plates,  soldered  toge- 
ther, with  which  the  body  is  invested ;  the  only 
movable  parts  bein^  the  tail,  fins,  mouth,  and 
a  small  gul-flap,  which  pass,  as  it  were,  throng 
holes  in  the  coat  of  mau.  The  body  generauy 
presents  a  quadrangular  form,  whence thename 
of  trunk-fish,  commonly  given  to  the  species  of 
this  genus. 

Ostimolsm  (Gr.  harp«ucurfi6s),  A  form  of 
condemnadon  at  Athens,  by  which  persons  who 
firom  their  wealth  or  influence  were  considered 
dangerous  to  the  state  were  banished  for  ten 
years,  with  leave  to  enjoy  their  estates  and 
return  after  that  perioo.  It  was  inflicted  not 
as  a  punishment,  but  merely  as  a  precautionazj 
measure  to  preserve  the  democracv.  The  pro- 
cess in  this  condemnation  was  as  follows :  The 
people  being  assembled,  each  man  wrote  the 
name  of  the  person  whom  he  wished  to  banish 
on  a  shell  (oorp€utoy),  and  delivered  it  to  the 
archons,  who  counted  the  numbers.  Only  one 
citizen  could  be  sulgected  to  the  ostracism 
at  the  same  meeting,  and  6,000  hostile  votes 
were  necessa^  for  the  infliction  of  this  con- 
demnation. Hence  if  6,000  votes  and  upwards 
were  recorded  against  one  or  more  persons,  that 
one  was  banished  against  whom  the  greatest 
number  of  votes  had  been  given.  (Mhn.  dc 
VAcad.  dee  Inscr.  vol.  xvi. ;  Grote*s  History  of 
Greece,  part  iu  cL  zi.)    [Pbtaijsv.] 

Ostraoodes  (Gr.  icrptuc^ris,  like  jHti- 
sherds).  The  name  of  a  family  of  Entomos- 
tracans,  comprehending  those  which  have  the 
shell  folded  in  two,  so  as  to  resemble  the 
shell  of  a  bivalve  mollusc. 

Ostnuilte.  A  greyish  or  dove-brown  Zir- 
con found  at  Fredeiicksvam,  in  Norway ;  and 
named  after  the  goddess  Ostaba. 

Ostrieb  (Fr.  antruche,  I^it.  stmthio,  Gr. 
ffrpov06s).  The  larsest  known  bird,  and  the 
type  of  the  Cursoriiu  or  Struthious  order.  It 
is  distinguished  not  only  fh>m  its  immediate 
congeners  the  Cassowaries,  Rhea,  and  Apteryx, 
but  from  all  other  birds,  by  having  only  two 
toes,  which  correspond  with  the  two  outermost 
toes  in  the  rest  of  the  class.  The  wings  are 
furnished  with  loose  and  flexible  plumes,  which 
are  long  enough  to  increase  its  speed  in  running. 
The  elegance  of  these  feathers,  arising  from 
their  slender  stems  and  the  disunited  barbs, 
has  occasioned  them  to  be  prized  in  all  ages, 
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■nd  thej  still  constitute  a  Talnable  article  of 
eommeroe.  The  beak  of  the  ostrich  is  depressed, 
of  a  moderate  length,  and  blunt  at  the  end ; 
the  tongue  is  extremely  short ;  the  eye  is  large, 
and  the  lid  fringed  with  short  simple  feathers 
like  eyelashes.  The  legs  are  of  prodigious 
strength,  and  the  tarsi  very  long.  The  ostrich 
has  a  capacious  crop;  a  strong  gizsard;  rolu- 
minous  intestines,  with  two  long  ceca,  com- 
plicated each  with  a  spiral  valve,  and  succeeded 
by  a  very  long  intestinum  rectum  with  inter- 
nal connivent  valves,  which  latter  structure  is 
unique  in  this  class  of  birds.  It  is  likewise 
remarkable  in  this  class  for  its  large  urinary 
receptacle.  The  ostrich  abounds  in  the  sandy 
deserts  of  Arabia  and  Africa.  It  attains  the 
height  of  seven  or  eight  feet;  is  gregarious 
in  fftvourable  localities;  lays  eggs  of  three 
pounds'  weight,  which  are  incubated  by  the 
male  principally,  and  defended  courageously. 
The  ostrich  feeds  on  grain,  grass,  &c.,  to  aid 
in  digesting  which  many  pebbles  are  taken 
into  the  ginard ;  so  obtuse  is  its  taste,  that  it 
will  swallow  pieces  of  metal,  wood,  &c  When 
pursued,  it  dashes  stones  behind  it  with  great 
violence,  and  exceeds  in  swiftness  all  other 
terrestrial  animals ;  it  is  only  the  comparatively 
limited  power  of  sustaining  its  course  that  en- 
ables the  mounted  Arab  to  run  it  down. 

Oatrym  (Gr.  iffrp6a).  A  genus  of  Oory- 
laeea,  to  which  belongs  the  Hop  Hornbeam, 
0,  vulgaris^  a  laige  spreading  tree  of  Southern 
Europe,  which  hu  an  ornamental  appearanot 
when  clothed  in  autumn  with  its  pendent  hop- 
like catkins.  0.  virffinica,  the  North  American 
species,  yields  an  excessively  hard  wood  called 
Ironwood. 

Otalgia  (Gr.  from  oZSf  the  ear,  and  tKyos, 
jxUn).    The  ear-ache. 

Otaiia  (Ghr.oStV  The  name  of  the  genus  of 
seals  characterised  by  having  projecting  external 
ears,  and  by  the  double  cutting  edge  of  the  four 
middle  upper  incisors,  a  structure  unknown  in 
other  animals:  the  molar  teeth  are  simply 
conical,  and  with  a  single  fiuig.  These  seals 
are  principally  confined  to  the  southern  hemi- 
sphere. 

Otitis  (Gr.  ods).  Inflammation  of  any  part 
of  the  organ  of  hearing. 

Otoba  V^mKm  A  wax  obtained  from  the 
fruit  of  the  Myristica  Otoba,  a  plant  growing 
in  the  marshy  grounds  of  the  river  Amacon. 

Ottar  or  Attar  of  Itoses.  The  volatile 
or  odorous  oil  of  the  rose ;  it  is  of  a  soft  buttery 
consistence,  and  deposits,  when  fluid,  a  crystaf- 
lisable  portion,  which  is  sparingly  soluble  in 
alcohol :  it  is  much  used  as  a  perfume.  The 
finest  ottar  of  roses  is  prepared  at  Ghazeepore 
in  Hindustan  and  at  Shiiaz  in  Persia :  20,000 
roses  are  said  to  yield  otto  equal  in  weight  to 
that  of  a  rupee. 

Ottawa  Rima  (ItaL  eighth  or  octuple  rhyme). 
An  Italian  form  of  versification,  consisting  of 
stanzas  of  two  alternate  triplets  and  a  couplet 
at  the  end;  the  verses  being,  in  the  proper 
Italian  metre,  the  heroic  of  eleven  svllabfes. 
It  is  the  fbrm  peculiarly  adopted  and  embel- 
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lished  by  the  poets  termed  Romanneriy 
Puiri  to  Fortiguerra.  [Roicamzibbi.]  It  !• 
a  happy  metre,  in  the  hands  of  an  able  ver- 
sifier, for  the  expression  of  feelings  varying 
from  the  sublime  and  pathetic  to  the  numorons : 
although  rather  deficient  in  variety,  and  possess- 
ing too  little  repose  and  solemnity  for  the  sus- 
tained m^ssty  of  epic  poetry.  It  has  b^en 
adopted  by  the  Germans,  who  have  given  to  it 
something  of  an  elegiac  turn ;  and,  of  late,  by 
English  poets,  of  whom  the  most  distinguished 
is  Lord  Byron,  who  employed  it  in  his  Bimo 
and  Don  Juan^  works  belonging  to  a  mixed 
cast  of  poetiy,  between  the  serious  and  ths 
burlesque. 

Otter  (G^r. ;  Norse  ottr).  A  quadruped 
adapted  to  amphibious  habits  b^  its  short, 
strong,  flexible,  palmated  feet,  which  serve  ss 
oars  to  propel  it  through  the  water,  and  by  its 
long  and  strong  tail,  which  acts  as  a  powerM 
rudder,  and  enables  the  animal  to  change  its 
course  with  great  ease  and  rapidity.  The 
teeth,  which  consist,  in  each  jaw,  of  six  pointed 
incisors,  two  strong  and  sharp  caninte,  and 
ten  trenchant  and  cuspidated  molars,  determine 
the  piscivorous  diet  and  predatory  habits  of 
the  species.  The  otter  used  to  be  met  with  m 
most  of  the  British  rivers  and  lakes ;  but  the 
increase  of  population,  and  the  unintermittiDg 
hostility  which  its  destruction  of  the  valuable 
fish  in  its  native  streams  has  called  down 
upon  it,  have  greatly  thinned  its  numbers,  and 
have  exterminated  it  from  many  of  the  locafi- 
taes  where  it  was  formerly  common ;  so  that  the 
otter,  as  a  captive  in  our  menafferiea,  is  nov 
regarded  with  almost  the  same  interest  whidi 
an  exotic  species  usually  excites. 

The  otter  selects  for  its  retreat  some  con- 
venient excavation,  concealed  by  the  overhang- 
ing roots  of  the  trees  which  grow  from  the 
bimks  of  rivers,  or  bv  some  other  natural  screen. 
The  female  goes  with  young  nine  weeks,  and 
produces  from  three  to  five  cubs  in  March  or 
ApriL  The  usual  weight  of  a  full-grown  male 
is  from  twenty  to  twenty-four  pounds.  The 
fur  of  the  otter  is  remarkably  fine  and  close. 
It  consists  of  two  kinds  of  hair;  the  longer 
and  stiffer  shining  hairs,  which  are  greyish  at 
the  base  and  of  a  rich  brown  at  the  point,  con- 
cealing an  extremely  fine  and  soft  fur  of  a 
whitish  grey  colour,  brown  at  the  tip.  The 
hair  and  fur  of  the  under  part  of  the  body,  the 
cheeks,  and  the  inner  parts  of  the  legs,  are  of  a 
brownish  grev  throughout. 

The  otter  is  hunted  in  many  parts  of  Eng- 
land, and  especially  in  Wales,  with  dogs  trained 
for  this  kind  of  roort 

The  few  species  of  otter  which  have  been 
recognised  in  distant  parts  of  the  world  do  not 
greatly  differ  from  the  iMra  vulaaris  of  Europe. 
The  sea-otter  is  an  animal  of  Larger  size,  and 
presents  such  modifications  of  its  palmated  fe?t, 
and  of  its  teeth,  as  to  form  the  type  of  a  dis- 
tinct subgenus  (Enhydra),  which  connects  the 
otter  with  the  seal. 

Ottoman.  The  name  of  the  youngest 
branch  of  the  great  Turb'sh    family,     llie 
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Ottommn  Tnrki  reoeiye  their  name  from  0th- 
man,  a  chieftain  who  rnled  his  tribe  from  a.d. 
1299  to  1826,  and  the  epithet  has  been  given 
generallj  to  the  empire  founded  by  hia  de- 
scendants.  (Gibbon's  Roman  Empire,  ch.  Ixiv.^ 

The  name  is  aUo  ap^ied  to  a  peculiar  kina 
of  sofa  much  in  use  in  Turkey,  and  which  has 
been  imitated  both  here  and  on  the  Continent 

Ottrellte,  A  hydrated  silicate  of  alumina, 
and  of  the  protoxiaes  of  iron  and  man^^anese, 
which  occurs  in  small  shining  scales  dissemi- 
nated through  day-slate,  at  Ottrez  in  Belgium. 
It  has  also  been  found  on  Snowdon,  and  in  the 
Isle  of  Man. 

Ondenodon  (a  word  coined  from  Gr.  o&SIr, 
none,  and  6Sois,  tooth),  A  genus  of  Cryptodont 
Beptilia  in  which  the  upper  jaw  developed  a 
thick,  smoothly  rounded,  vertical  ridge,  pro- 
jecting from  the  maxillary,  in  the  position  of 
the  alveolus  of  the  tusk  in  Ptychognatkus  and 
Dicynodon,  This  ridge  is  solid,  and  does  not 
contain  the  smallest  vestige  of  a  germ  of  a 
tooth  answering  to  the  tusk  in  Dicyuodonts. 
The  rest  of  the  alveolar  border  of  both  upper 
and  lower  jaws  is  toothless,  as  in  the  Dicjrno- 
dont  reptiles,  and  probably  supported,  as  in  the 
turtles,  a  homy  beak  to  subserve  the  masti- 
catory processes. 

Onistltla.  A  group  of  small  South 
American  monkeys,  classified  under  the  names 
Havale  or  Jaechus,  comprising  the  marmosets 
and  other  allied  forms.  The  term  ouistUi  is 
usually  given  to  them  by  French  writers ;  they 
have  been  separated  by  Geofiroy  St.  Hilaire 
from  the  other  monkeys  under  the  title  of 
Arctopitheci, 

Omioe  (Lat  uncia).  A  denomination  of 
weight  In  troy  weight  the  ounce  is  the 
twelfth  part  of  the  pound,  and  weighs  480 
grains.  In  avoirdupois  weight  the  ounce  is  the 
sixteenth  part  of  the  pound,  and  equal  to  437^ 
grains  troy.     [Wbioht.] 

Ounce.  In  2k>ology,  a  species  of  leopaidine 
FdU,  distinguished  hj  black  spots  on  a  grey 
ground.    It  is  found  in  Arabia  and  Persia. 

OiiraiiogTapli9r  (Ghr.  o&poi^t,  heaven,  and 
ypd^ia,  I  describe),  A  term  frequently  used 
to  signify  a  description  of  the  heavens  and  the 
heavenly  bodies. 

Onrari.  A  poison  used  by  the  natives  of 
CKiayana  to  poison  their  arrows.  It  is  called 
also  Wourah  or  Urari  poison,  and  has  for  its 
basis  the  juice  of  Strychnos  toxtfera. 

Onroloiry  or  Onrosooiiy  (Gr.  oZpop,  urine). 
The  judgment  of  diseases  from  an  examination 
of  the  urine. 

Onater  (Nor.  Fr.  originally  from  Lat. 
ultra,  beyond).  In  Law,  dispossession,  by  the 
act  of  a  wrongdoer,  of  land  or  hereditaments. 
Forcible  entry  and  ouster  implies  dispossession 
by  violence,  against  which  a  summary  remedy 
is  given  by  some  statutes. 

Ontorop.  The  Geological  name  for  the 
intersection  of  the  plane  of  any  bed  or  stratum 
with  the  surface  of  the  earth  at  any  place.  The 
various  stratified  rocks  being  almost  without 
exception  inclined  at  an  angle  more  or  less 
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considerable  to  the  horizon,  they  must  cot  H  at 
some  line.  This  may  either  form  a  kind  of 
cliff  if  the  bed  is  hard,  or  may  be  a  depres- 
sion and  covered  by  vegetable  soil  if  soft  and 
decomposable.  In  the  latter  case  it  can  only 
be  detected  by  removing  the  surface,  unless 
indeed  a  change  in  the  soil  itself  is  effected 
by  the  change  in  the  underlying  rock. 

IHitlUl.  In  Engineering,  we  point  of  dis- 
charge of  waters  collected  by  a  system  of  drain- 
age or  sewerage. 

Outlawry.  In  Law,  an  exclusion  from  the 
protection  of  the  law,  so  that  an  outlaw  cannot 
brinff  actions,  &c.,  and  his  property  is  forfeited 
to  the  crown,  although  with  respect  to  real 
property  the  forfeiture  does  not  in  some  cases 
extend  beyond  his  own  life.  An  outlaw  is, 
however,  still  entitled  to  the  protection  of  the 
criminal  law.  Outlawry  may  be  inflicted  as  a 
punishment  (in  criminal  cases)  for  non-appear- 
ance to  an  indictment,  or  (in  civil  cases)  for 
absconding  after  judgment^  leaving  the  judg- 
ment debt  unpaid.  Certain  proclamations  are 
required  previously  to  an  outlawry,  to  insure 
that  the  party  has  notice  of  the  process. 

IHitlier.  The  name  given  to  a  portion  of 
stratified  rock  remaining  in  its  place  in  an 
isolated  position  after  the  part  of  tne  rock  that 
once  connected  it  with  the  main  deposit  has 
been  removed  by  denudation.  An  outlier  is 
thus  in  advance  of  the  general  crop  of  the 
stratum  to  which  it  belongs. 

OntUiie.    In  the  Fine  Arts.     [Comtoub.] 

IHitpost.  In  a  Military  sense,  a  bodv  of 
men  posted  beyond  the  mam  guard ;  so  called 
as  being  without  the  bounds  or  limits  of  the 
camp. 

IHitr^  (^•)*  ^  ^^^  ^^^  Arts,  anything 
exaggerated  or  overstrained. 

Ontremer  (Fr.  ultramarine),  A  name  by 
which  the  finer  pulverised  portions  of  lapis 
lazuli  used  by  painters  are  known  in  France. 

Ontrlggerm  The  Sea  term  for  any  pro- 
jecting spar  or  piece  of  timber  for  extenoing 
ropes,  saus,  or  oars,  so  as  to  give  them  a  greater 
base  or  leverage. 

Ontaida  Baaiiiiffs.  This  term  is  ap- 
plied to  the  bearings  of  an  engine  with  an 
external  support  on  a  part  of  the  framework 
of  the  engine  itself;  thus,  the  shaft  of  a  paddle- 
wheel  is  said  to  have  outside  bearings  when  it 
is  carried  on  supporta  resting  upon  the  spring 
beam. 

Oataidea.  In  Printing,  the  two  outside 
quires  of  a  ream  of  paper,  formerly  consisting 
of  never  more  than  twenty  sheeta,  all  of  which 
were  either  damaged  or  torn.  They  were  also 
called  eassie  guiree  or  cording  quires.  Paper 
is  now  sent  from  the  paper  maker  to  the 
printer  without  outside  quires ;  this  is  called 
perfect  pA^per,  the  ream  consisting  of  616  sheeta. 
[Paper.] 

Outworks.  In  Fortification,  all  works 
between  the  enceinte  and  the  glads. 

OiiTaroTite.    [Uwabowitb.] 

OnviraBdra  (Polynesian  ouvi,  yam ;  rano, 
toater).  An  interesting  genus  of  aquatic  plants. 
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IIm  inoft  remarkable  tpecite  of  wfakh^  found  in 
jtbo  hot  strtamB  of  Haaagaacar^ir  knoiKn  popU'> 
JUdj  as.  the  lAMioe-leaf  or  Laoe*Ieaf  in  eonae- 
Aoenoe  of  tho  op^  network  of  Teina  of  whidh 
tiie  lQaf'<*onaiata.  These  leayee,  which  are  anb- 
i&filr|ed«  and  groir  on  long  ataUu^  appear  to 
oonsiBt  merely  of  a  akeleton  of  nervea,  the 
longitudinal'  nerves  being  eonnected  by  nume* 
rous  short  grhw  nivvea.  The  flower^stalks 
aupportaiorkedspikfi  of  simple  sessile  white 
flowers.  The  flesny  farinaceous  roots  are  an 
article  of  food  in  Madagascar.  A  few  other 
species  from  Seoegambia  and  India  are  referred 
to  the  genus. 

Oiiael»  UTatar*  ▲  small  English  bird, 
also  termed  Dipper;  th»  Omalui  aqttaticu$  of 
anUiora.  The  names  given  to  it  in  all  the  Euro- 
pean languages  indicate  its  habit,  although  a 
passerine  bii3,  of  diving  through  shallow  water, 
and  rising  again  at  a  considerable  distance. 
Its  flig^  is  straight^  low,  and  rapid,  and  it 
elosely  resembles  the  kingfisher  in  many  of  its 
habits.  Many  other  allied  species,  are  known, 
inhabiting  many  parts  of  the  Old  World. 

The  name  belongs  to  that  large  fanuly  of 
words  which  embra^  the  several  modifications 
of  the  roots  oc,  ate,  as  shown  in  the  Latin 
Aqua,  in  Ajdus,  and  the  Celtic  and  Teutonic 
Eek,  Usk,  Ax,  Exe  (Isca),  Oxenford  (Isis), 
Ouse,  the  verb  ooge,  &c. 

IHri^  (Lat  ovum,  <m  tgg).  The  seneral 
and  popular  name  for  any  plane  dosed  curve 
resembling  the  transverse  section  of  an  egg. 
The  ellipse  is  the  most  familiar  example. 
Theve  are,,  however,  ovals  of  higher  order,  the 
most  important  of  which  are  the  ovals  of 
Descartes  and  Cassini.  [Cabtesiak  Ovals; 
CASSDMAir  Ovals.]  The  oval  known  as  the 
carpentered  oval  consists  of  four  circular  arcs 
taken  from  two  uneoual  circles  and  jdaced  sym- 
Bietrically  so  that  tae  opposite  arcs  are  equal, 
and  a^'acent  ones  meet,  but  do  not  cut  each 
other. 

Hwaltovmen*  The  albumen  or  white  of 
egg ;  a  term  adopted  in  order  to  diatinguish  it 
from  the  albumen  of  the  serum  of  the  blood, 
which  may  be  called  sendbumen, 

Ovariea.  In  Anatomy,  the  two  organs 
which  contain  the  female  ova. 

OwArjr  (Lat  ovum,  on  egg).  In  Plants,  a 
boUowcase,  enclosing  the  ovules  or  youns  seeds. 
It  may  contain  one  or  more  cells,  and  ultmiately 
becomes  the  fruit.  It  is  always  situated  in  the 
centre  of  the  flower,  and,  together  irith  the 
Bhrle:and  stigma,  constitutes  the  female  system 
of  the  vegetable  kingdom.  When  it  is  united 
to,  or  apparently  mSk  within  the  calyx,  it  is 
ealled  inferior;  when  aeparste  from  it,  it  is 
termed  «ifpmbr. 

OratloB  (Lat  ovatio).  An  inferior  kind  of 
triumph,  granted  to  Boman  militazy  leaders. 
The  name  is  derived  from  ovis,  a  eheepf  the 
animal  saeriflced  on  such  occasions  instead  of 
bullocks.  The  flrst  ovation  is  said  to  have 
been  celebrated  by  P.  Postumius  Tubertus 
(▲•0.  603),  soma  yeaza  after  the  ennlBion  of 
Uiftikinga.    Ovations  were  granted  tot  various 
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rettons,  as  when  the  auoeeaa  waA  not  bvHifiiriit 
enough  to  justify  a  triumph<;  o^  when  tlie  war 
was  not  eompletely  eodea  by  it,.  U  1ft  tlie  ease 
of  Marcellus  (livy  xxvL  21) ;  or  if  the  enemr 
'were  not  honourable,  as  is.th^ii^rvilsincvth 
Spartaeus,  &c 

€HrertialiC<    In  Architecture.    fBATmi.] 

OverHiiiiff  VaMla-ivh6ttla«  W&Mfla  ars 
so  ealled,  when  the  shaft,  upon  whiditbe  paddle- 
wheels  are  keyed,  does  not  run  throogh  to  a 
bearing  on  the  spring  beam,  but  ia  supported 
by  a  bracket  from  the  ship's  sideu 

Clwerlmp  or  BozUir>  In  Shiplmilding; 
the  tumed-up  fore-end  of  the  keel,  oo  made  to 
obtain  a  firmer  bite  on  the  stem. . 

Owernm.  In  Printing,  when  matter  ia 
struck  out  and  it  becomes  necessary  to  re- 
arrange the  paragraph  or  pages  ao  altered^  the 
part  is  said  to  be  overrun. 

Owarseem  of  tiM  Foor.  Oflfeera  an- 
nually i^pointed  in  everyparish  by  two  justioesk 
under  the  statute  of  43  EUzabetb.  Their  aum- 
ber,  by  that  statute,  is  four,  threes  or  two,  for 
each  parish,  in  addition  to  t^e  chiudiwazdetts, 
who  are  overseers  ex  officio.  By  subsequent 
statutea,  any  place  maintaining  its  own  poor, 
whether  a  parish  or  not,  has  overseers,  ana  tiie 
appointment  of  collectors  and  assistant  of«r- 
seers  has  been  authorised.    ^ooaLawa.] 

Oweraliot  IWlieel.  la  Mechanics,  a  water- 
wheel  to  which  the  water  is  oonyeyed  over  the 
top  of  the  wheel  and  applied  above  the  axlew 
In  this  case  the  water  acts  merely  by  its  wri^it, 
and  not  by  the  impulse  of  the  stream.    . 

Oweraterj.  In  Architecture,  the  same  as 
Clebbstobt. 

Orert  Aet  (Fr.  ouvert,  open).  In  Law,  an 
open  or  manifest  act  from  wnich  criminality  is 
implied.  No  indictment  for  high  treason  is 
good  unless  some  overt  act  is  alleged  in  it 

Owertvre.  In  Husic^  an  institunental 
piece,  intended  to  open  or  oommence  an  ex- 
tensive musical  work,  as  an  ojpera  or  an  oratorio. 

The  word  overture  also  signifies  a  propoeai; 
in  which  sense  it  is  always  used  in  the  PTe^- 
terian  church  to  denote  the  resdlutioDa  pro- 
posed by  presbyteries  and  synods,  and  after- 
wards laid  before  the  Chnerai  Aaaembly,  eithtf 
for  its  sanction  or  rejection. 

OwMluot  (Lat  ovum,  an  egg;  duoo^  / 
conduct).  The  tube  which  conducts  the  ovum 
from  the  ovary  either  to  the  uterus .  or  to 
an  external  outlet  In  Mammals  this  part  is 
termed  the  Fallopian  tube,  from  tha  eircdm- 
stance  of  its  havmg  been  first  deacrihed  by 
Fallopius  about  the  year  1660  in  tho  human 
subject,  in  which  this  tube  or  canal  pasaea  from 
each  side  of  tiie  fundus  of  the  uterus  to  tiis 
ovarium.    [Fallopiak  Tubb.] 

OrUbroiia  and  Owtgerona,  In  Zoology, 
certain  recq>tacles,  in  which  the  eggs  are 
received  after  having  been  excluded  from  the 
ordinary  formative  organs  of  the  ovum,  are  so 
called,  as  the  long  pouches  appended  to  Uw 
hinder  part  of  the  body  in  many  of  the 
Entomostzacous  and  Pararitio  Gnistaeaans. 
The  ciliated  plates  (beneath  the  tail  of  tfaa 
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bigbar  CrutUceana,  as  the  crab  and  lobster) 
to  which  the  eggs  are  attached  after  having 
quitted  the  oviducts,  are  alao  called  ovigerous. 

(QiwtpmTOVM  (LaL  ovum;  pario,  I  produce). 
The  mode  of  generation  by  the  exclusion  of  the 
aerm  in  the  form  and  condition  of  an  egg,  the 
developement  of  which  takes  place  out  of  the 
body  either  with  or  without  incubation.  Fishes, 
repUles,  and  birds  are  called  Oviparous  Verte- 
bntes,  although  some  of  both  the  former  classes 
hatch  the  egg  within  the  body  and  bring  forth 
their  young  i^ve,  as  the  viper  and  dog-fish. 

Ovipositor  (Lat  ovum,  and  pono^  Iplaoe), 
In  Entomology,  the  instrument  by  which  an 
insect  conducts  its  eggs  to  their  appropriate 
nidus,  and  often  bores  a  way  to  it ;  the  same 
instrument  is,  in  some  genera,  used  as  a  weapon 
of  offence,  when  it  is  called  the  aculeua, 

OviM  (Lat.  a  sheep,  Ghr.  6ts),  The  name 
by  which  liinnsus  and  Cuvier  distinguish  the 
sheep  as  a  genus  from  the  goats  and  antelopes. 
The  character  assigned  bv  Cuvier  to  the  ffenus 
OvU  is  as  follows:  *  Horns  directed  back- 
wards, and  then  inclining  spirally  more  or  less 
forwards ;  the  profile  or  chamfrein  more  or  less 
convex,  and  no  beard ; '  to  this  may  be  added 
an  interdigital  sebaceous  sac  on  the  fore  part  of 
each  foot  The  Mtn^/Ums  or  Musmons  of  Africa 
and  Sardinia,  from  which  it  is  generally  be- 
Ueved  that  our  domestic  races  of  sheep  are  de- 
rived, form  the  species  Ovia  amnum  of  linnfleus, 
and  Oois  muaimon  of  Schreber.  The  coat  of 
these  wild  sheep  consists  of  coarse,  stifi^  long, 
and  nearly  straight  hairs ;  but  they  possess  the 
same  chancter,  that  of  an  imbricated  surface, 
which  gives  to  the  shorter  and  finer  wool  of 
the  dcmiestic  races  the  felting  property  on 
which  its  peculiar  utility  depends.    [Haib.] 

Of  the  aomestic  animals  belonging  to  Great 
Britain,  sheen  are,  with  the  exception  perhaps 
of  horses  and  cattle,  by  far  the  most  important. 
They  can  be  reared  in  situations  and  upon  soils 
where  other  animals  would  not  live.  They 
afford  a  large  supply  of.  food^  and  one  of  the 
principal  materials  of  clothing.  Wool  has  Ions 
oeen  a  staple  commodity  of  this  country,  and 
its  manufacture  employs  an  immense  number 
of  people.  '  The  skin,  dressed,  forms  different 
parts  of  our  apparel :  and  is  used  for  covers  of 
books.  The  entrails,  properly  {xreparod  and 
twisted,  serve  for  strings  fixr  various  musical 
instruments.  The  bones,  calcined  (like  other 
bones  in  general),  form  materials  for  tests  for 
the  refiner.  The  milk  is  thicker  than  that  of 
cows,  and  consequently  yields  a  greater  quantity 
of  butter  and  cheese ;  and,  in  some  places,  is  so 
rich  that  it  will  not  produce  the  cheese  without 
a  mixture  of  vrater.to  make  it  part  from  the 
whey.  The  dung  is  a  remarkably  rich  manure ; 
insomuch  that  the  folding  of  sheep  is  become 
too  useful  a  branch  of  husbandry  for  the  fiur- 
mer  to  neglect.  To  conclude,  whether  we 
consider  the  adxantages  that  rtHralt  hank  this 
animal  to  individuals  in  particular,  or  to  these 
kingdoms  in  ^^eneral,  we  may,  with  Oolumella» 
ccHoisider  this,  m  one  sense,  as  the  first  of  the 
domestic  quadrupeds.    **  Foet  nuffarea  qimdn^ 
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pedes  ovittipecoris  seeunda  ratio  est ;  qumprimm 
sit  si  ad  tUuitatis  manmitudimsm  rtferas, .  ^ooi 
id  praeipue  contra  frigcris  trndmUiam-proitejiiif 
corporiinia^nostrisliieraliorapreAetvdaminm; 
et  etiam  eUganUwrn  mcnsas  juemuUs  st- numer-' 
osis  dapibus  exomat*  {Ds  Me  Bustica,  lib.  viL 
cap.  ii. )  And,  in  addition  to  what  Mr.  Pennant 
has  so  forcibly  stated,  sheep  are  particularly 
deserving  the  attention  of  the-  agriculturist, 
both  from  the  influence  of  improvements  on  the 
breed,  and  from  their  generally  afRnding  larpfer 
profits  than  can  be  obtained  from  the  rearing 
and  feeding  of  cattle.'  (Statistics  qf  tie  Brit, 
£'mpfr«,  vol.  i.  p.  492.) 

The  principal  varieties  of  the  English  sheep 
are  the  large  Lincolnshire,  the  Dorset  bree^ 
the  Southdown,  and  the  Cheviot. 

The  Lincolnshire  sheep  are  of  a  large  size, 
big-boned,  and  afford  a  great  quantity  of  wool, 
owing  to  the  rich  marshes  oa  which  uiey  feed ; 
but  their  fiesh  is  coarser,  leaner,  and  less  fine^ 
fiavoured  than  that  of  the  smaller  breeds. 

The  Dorset  sheep  arS  mostly^  white-faced; 
their  horns  are  finely  curved,  their  fleece  dear 
and  white;  but  many  of  them  axe  without  wool 
upon  their  bellies ;  their  less  are  long  and  small, 
and  their  general  form  handsome  and  welL* 
proportioned.  This  breed  is  prolific,  and  is. 
principally  esteemed  for  producmg  lambs  at  aik 
earlier  period  than  other  varieties.  The  fore%ik, 
breeds  of  sheep  are  exceedingly  numerous ;  but. 
accurate  information  respecting  their  zoological, 
and  agricultural  characters  is  not  y^  affiuded 
tons. 

Orisao  (Lat  ovum,  an  eg^,  and  saocus,  Or. 
ffiiucoSf  a  sack).    The  cavity  m  the  ovary  whick- 
immediately  contains  the  ovum.    In  Mammals . 
it  forms,  an»r  the  ovum  is  expelled,  the  corpua 
luteum. 

Owolo  (Ital.^.  Li  Architecture^  a  mould* 
ing  whose  profile  is  the  qua^!ant  of  a  circle. 
Li  Gbedan  architecture  there  is  a  deviation, 
from  this  precise  form ;  it  is  most  apparent  at 
the  upper  portion,  where  it  resembles  t^e  form 
of  an  egg,  whence  this  moulding  derives  its- 
name.  In  (act,  the  Qrecian  ovolo  is  a  portion 
of  a  cycloid. 

Owo viviparous  (Lat  ovum,  an  egg ;  vivus,. 
alive;  and  pario,  /  produce).  The  mods  of 
generation  by  the  exclusion  of  a  living  fostUB 
more  or  less  extricated  from  the  eg»K)vering8, 
which  has  been  developed  withizTuie  body  of 
the  parent  without  any  vascular  or  placental 
adhesions  between  the  ovum  and  the  womb. 
The  marsupial  animals  among  the  Mammalia, 
the  viper  and  salamander  among  reptiles,  the 
blenny  and  dog-fish  among  fishes,  the  Pdtudina 
vivipara  and  maay  bivalves  amonf^  Molluscs, 
the  scorpion  and  fiesh*fiy  among  msects,  the 
earth-worm,  and  many  of  the  intestinal  worms, 
are  examples  of  ovoviviparous  ^wim^l«, 

Ovale  (Lat  ovulum).  In  Botany,  the  young 
or  immature  seed  of  a  plsnt 

Ovulmn.  Thenamsof  agenusbf  Peetini" 
branchiate  Gastnmods,  characterised  by  haviitf 
a  shell  of  an  oval  form,  and  with  a  long  ana 
narrow  aperture,  withod;  furrows  or  tsetti,  oa 
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the  side  of  the  columella;  the  spire  is  con* 
eealed,  and  the  two  extremities  of  the  aperture 
are  ec^ually  prolonged  into  a  canal. 

This  diminutiTe  is  also  applied  to  the  oTom 
of  the  Mammalia  on  aoconnt  of  its  relatirely 
minute  size :  it  is,  howeyer,  a  true  OYum,  haying 
all  the  essential  parts,  as  the  germinal  spot, 

germinal  membrane,  yitellus,  yitelline  mem- 
rane,  and  diorion.    [OyuM.] 

OTiim(Lat.;  Qt.  tAft  an  cm).  In  Anatomy, 
the  body  formed  by  the  female  in  which,  after 
impregnation,  the  deyelopement  of  the  foetus 
takes  place.  It  is  generally  formed  in  a  definite 
part)  called  the  ovarium ;  but  in  some  of  the 
simplest  animals,  as  the  Polypes,  the  common 
cellular  parenchyme  of  the  body  seems  to  have 
the  imlimited  faculty  of  producing  the  ova. 
The  essential  and  apparently  first-formed  part 
of  an  oyum  is  a  minute  pellucid  cell,  called  the 
germinal  vesicUt  which  is  characterised  by  an 
opaque  speck  or  nucleus,  called  the  germinal 
spot.  The  yesicle  is  immediately  surrounded 
by  a  stratum  of  granules  or  nucleated  cells, 
which  form  the  germinal  disc.  These  parts 
float  in  a  greater  or  less  quantity  of  fiuid  and 
granules,  called  the  yolk,  which  is  generally 
of  some  well-marked  colour,  as  yellow,  green, 
-violet,  red,  through  the  presence  of  a  minutely 
•^ififhsed  oil.  The  yolk  is  enclosed  in  a  thin, 
delicate,  structureless  coat,  called  the  vitiUine 
fMmbrane,  and  this  is  finally  surrounded  by  an 
-outer  tunic  called  the  chorion.  Between  the 
chorion  and  yitelline  membrane  there  is  com- 
monly a  greater  or  less  quantity  of  albumen. 
In  the  birds,  this  fiuid,  which  is  called  the 
•white^  and  the  yolkt  is  in  great  quantity ;  tho 
chorion  is  laminated,  and  the  outer  layer  is 
combined  with  earthy  salts  to  giye  due  firm- 
ness, and  preserve  the  shape  of  the  ecg  while 
subject  to  the  weight  of  the  parent  during  incu- 
bation. Two  twisted  strings  of  firm  albumen, 
called  chalaza,  are  continued  from  each  end  of 
the  yolk,  a  little  below  the  poles,  and  serve  to 
steady  and  keep  uppermost  the  cicatricula  or 
tread,  formed  by  the  impregnated  germinal 
▼eside  and  disc.  A  space  intercepted  between 
two  of  the  layers  of  the  chorion,  or  membrana 
putaminis,  at  the  great  end  of  the  egg,  contains 
a  small  quantity  of  gas,  containing  more  oxygen 
than  atmospheric  air :  this  space  is  called  the 
ifenca  aerea,    [Eoo.] 

Ovum.    In  Architecture.    [Ovolo.] 

Owenite*  A  silicate  of  iron  and  lime  re- 
sembling Thuringite  or  Lievrite,  named  after 
Dr.  Owen,  an  American  geolo^t 

Owenites.  In  Politi<^  Phdosophy,  a  name 
sometimes  given  to  the  kind  of  sect  established 
by  Robert  Owen  of  Lanark,  who  held  the  prin- 
ciple of  community  of  property.    [Socialism.] 

Owl.  Among  the  ancients  generally  the  owl 
was  considered  as  an  omen  of  misfortune  or 
death.  As,  however,  according  to  Philostratus, 
the  Egyptians  represented  Athena  (Minerva) 
under  the  form  of  an  owl,  the  Athenians  looked 
upon  the  appearance  of  this  bird  as  a  favourable 
omen.  The  owl  was  the  ordinanr  device  of  the 
AAsnian  ooioage.    Tlie  form  iawiet  at  once 
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oonnects  the  word  with  the  Gbeek  AAeA<{s9, 
Let.  ululare,  Ger.  heulen,  &c.  [NocTUBirAu; 
Stbiz.] 

OwltBff.  In  Law,  the  offence  of  taraiumoit- 
ing  wool  or  sheep  out  of  the  kingdom.  This 
was  formerly  cnminal,  both  at  commoD  law 
and  under  several  statutes  which  were  all 
repealed  by  6  Geo.  IV.  c  47. 

Ox  (Ger.  ochs,  Lat.  vaoca,  Sansc  uksha, 
the  root  being  probably  found  in  Lat^  veho, 
to  carry).  Synonymous  with  the  generic  name 
Bos ;  in  a  more  restricted  sense  the  word  signi- 
fies the  castrated  male  of  the  domestic  variety. 

Oz-eje.  The  vulgar  name  for  CSby»- 
antheTKum  Leucanthemum,  and  for  the  genus 
Buphthalmum. 

Ozaottlelte.  Native  oxalate  of  lime. 
[Whbwbllttb.] 

OzaUunlO**    [Oxaxidb.] 
•   Oxalates.    Salts  of  the  oxalic  acid. 

OzaUo  Acta  {Efifi^y  This  add  was  dis- 
covered by  Scheele  in  1776 :  it  is  found  in  some 
fruits,  in  the  juice  of  wood-sorrel  (OjealisaodC' 
Bella)  and  of  common  sorrel  (Rumex  acetosa% 
in  the  varieties  of  rhubarb,  especially  the 
Rheum  rhaponticum,  or  pie-plsnt,  and  in  seyeral 
oth  er  plants.  Certain  lichens  growing  upon  cal- 
careous rocks  contain  half  their  weight  of  oxa- 
late of  lime.  It  occasionally  occurs  in  urine  as 
oxalate  of  lime.  The  commercial  demands  for 
oxalic  acid  are  supplied  from  artificial  sources. 
When  one  part  of  sugar  is  mixed  with  four  of 
nitric  acid  and  two  of  water,  nitric  oxide  and 
carbonic  anhydride  are  evolved ;  after  distil- 
ling off  the  excess  of  nitric  acid,  and  pouring  the 
residue  into  a  shallow  vessel,  crystals  of  oxalic 
acid  are  deposited,  and  on  further  evaporation 
of  the  mother  liquor  s  second  crop  is  obtained. 
Oxalic  acid  is  now,  however,  cbiefiy  menu- 
fiictured  from  sawdust.  It  is  thus  proiduced  at 
a  cheaper  rate.  When  wood^  fibre  is  heated  to 
a  moderate  temperature  with  caustic  potash, 
the  products  are  tdmic  add  and  hydrogen.  At 
a  higher  degree  of  heat,  oxalic  add  replaces 
the  ulmic ;  and  at  a  still  higher  degree,  carbonic 
anhydride  and  hydrogen  result.  The  prindple 
of  this  new  manufacture,  therefore,  is  to  heat  the 
woody  fibre  with  alkali,  to  a  degree  sufficient 
to  produce  oxalic  and  neither  ulmic  acid  nor  car- 
bonic anhydride.  The  sawdusl  is  mixed  with  a 
solution  of  two  equivalents  of  hydrate  of  sodium 
and  one  of  hydrate  of  potassium,  having  a  spe- 
cific gravity  of  1*35.  Soda  alone  is  found  not  to 
answer  the  purpose.  The  mixture  is  heated  to 
about  400^  m  shallow  cast-iron  pans  for  some 
hours,  care  being  taken  to  avoid  charring.  The 
heat  is  then  cautiously  raised,  and  the  result  is 
a  residue  containing  a  large  quantity  of  the 
mixed  oxalates  of  potassium  and  sodium.  A  so- 
lution of  carbonate  of  sodium  passed  through  the 
mixed  oxalates  on  a  filter,  transforms  the  oxs" 
late  of  potassium  to  oxalate  of  sodium,  the  car- 
bonate of  potassium  passing  through  the  filter. 
The  oxalate  of  sodium  is  converted  by  lime  to 
oxalate  of  caldum,and  this  compound  is  decom- 
posed by  an  equivalent  of  sulphuric  acid.  Oxa- 
lic add  remains  in  the  liquid,  and  after  two  or 
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three  erystallisations  is  obtained  in  a  pure 
state  in  large  crystals.  Two  pounds  of  sawdust 
thus  yield  one  pound  of  oxalic  acid. 

The  ordinary  crystals  of  oxalic  acid  contain 
two  atoms  of  water  of  crystallisation.  They 
are  intensely  sour,  and  dissolve  in  about  ten 
parts  of  water  at  60^,  their  solubility  increasing 
rapidly  with  increase  of  temperature  ;  at  212° 
they  fuse  in  their  water  of  crystallisation  :  at  a 
temperature  of  100®  they  gradually  fall  into 
powder  and  lose  about  a  third  of  their  weight : 
after  haring  been  thus  deprived  of  two  atoms 
of  water,  they  sublime,  when  heated  to  about 
320^ ;  and  the  sublimate  consists  of  the  dry  acid 
H,Ca04.  When  the  ordinary  crystals  are  rapidly 
heated  to  about  350®,  water,  carbonic  anhydride, 
carbonic  oxide,  and  formic  acid  are  the  results. 
Unlike  most  other  vegetable  acids,  oxalic  acid 
is  a  powerful  irritant  poison,  and  the  resem- 
blance of  its  crystals  to  those  of  Epsom  salt 
has  eiven  rise  to  many  fatal  accidents.  The 
antidotes  are  chalk  or  magnesia.  The  intensity 
of  the  acidity  of  oxalic  acid  is  such,  that  one 
part  in  200,000  of  water  reddens  litmus. 

The  insolubility  of  oxalate  of  calcium  renders 
oxalic  acid  or  oxalate  of  ammonium  a  valuable 
test  of  the  presence  of  lime  and  its  soluble  salt. 
It  produces  a  white  cloud  in  water,  holding  traces 
of  carbonate  or  sulphate  of  calcium  in  solution. 

OzalldaoefB  (Oxalis,  one  of  the  genera). 
A  natural  order  of  Exogens  belonging  to  the 
Oeranial  alliance,  in  which  they  are  distin- 
guished by  their  qrmmetrical  flowers  with  dis- 
tinct styles,  by  their  carpels  being  longer  than 
the  toms,  and  by  the  abundant  albumen  of 
their  seeds.  They  comprise  herbs,  shrubs, 
and  trees,  and  are  found  in  all  the  hotter  and 
temperate  parts  of  the  world.  Besides  Oxaus 
the  most  important  genus  is  Attrrhoaf  which 
contains  the  fruits  called  Blimbing  and  Caram- 
bola.  Oxalidaceous  plants  are  in  general  marked 
by  their  acidity,  which  is  owing  to  the  presence 
of  oxalic  add. 

Ozall*  (Or.  h^ifSt  sharp  or  tour).  A  large 
genus  of  plants  consisting  chiefly  of  herbs, 
many  of  them  bulbous,  found  abundantly  in 
tropical  America  and  in  South  Africa,  as  well 
as  scattered  in  other  parts  of  the  world ;  one 
or  two  species  occur  in  Britain.  They  are 
typical  of  the  Oxalidacea,  and  comprise  some 
speciea  of  considerable  beauty,  though  few  are 
of  much  use.  The  common  native  species,  O. 
acitoitella,  or  Wood-sorrel,  has  a  pleasant  acid 
taste.  0.  crenata  yields  tubers  something  like 
small  potatoes,  but  too  insipid  and  unpro- 
ductive to  be  of  much  consequence ;  while  0. 
Jkppd  yields  fleshy  fusiform  roots,  which  are 
edible  and  of  good  flavour. 

Ozallte.  Native  oxalate  of  iron.  It  is  of  a 
yellow  colour,  and  is  found  at  Kolosuruk  in 
Bohemia;  in  Hesse,  and  at  Cape  Ipperwash  in 
Upper  Canada. 

Ozalnrlo  Aeid  (C,H«N,0«).  Dumbbell 
shaped  crystals  of  this  body  are  sometimes 
found  in  urinary  deposits.  As  an  ammonia  salt, 
itis  formed  on  heating  pirabanate  of  ammonium, 
a  derivative  of  one  acid. 
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Ozamie  Aeid.  One  of  the  products  of 
the  destructive  distillation  of  acid  oxalate  of 
ammonium.  Its  composition  is  represented  by 
the  formula  HC^^NO,.  It  is  a  mono-basic 
add,  and  forms  oxamate  with  bases. 

Ozamlda*  A  white  substance  produced 
during  the  destructive  distillation  of  oxalate 
of  ammonium :  hence  its  name,  compounded  of 
oxalis  and  amthonia.  It  is  a  compound  of 
nitrogen,  hydrogen,  oxygen,  and  carbon,  in 
such  proportions  as  to  form  oxalate  of  am- 
monium by  the  addition  of  two  atoms  of  water. 
(Dumas,  Theorie  des  AmideSf  Chim.  App.  aux 
Arts,  V.  84.) 

Oxgmn^M  In  English  Antiquities,  a  word 
used  to  signifv  as  much  land  as  a  single  ox 
could  ear  or  plough  in  a  season.  The  oxgang 
was  contracted  or  expanded  according  to  the 
quality  of  the  land ;  fortv  acres  constituting  the 
maximum  and  six  the  minimum  of  the  measure. 

Ozliawerite.  A  translucent  pale-green 
variety  of  Apophyllite,  found  on  the  calcified 
wood  of  Oxhaver  springs  in  Iceland. 

Ctadda  (Or.  i(vs).  Compounds  containing 
oxygen,  but  which  are  not  acidf  have  been 
termed  oxidfs.  The  metallic  oxides  are  a 
most  important  dais  of  bodies.  To  designati- 
the  different  oxides  of  one  element,  we  gene* 
rally  use  the  first  syllable  of  the  Oreek  orainal 
numerals,  designating  the  first,  second,  third, 
&c.  oxides  by  the  terms  protoxide,  dcutaxide, 
tritoxide,  &c. ;  and  when  the  element  is  satu- 
rated with  oxygen  (still  not  add),  it  is  termed 
a  peroxide.  Compounds  of  elements  with  one 
atom  and  a  half  oxygen,  or  of  two  of  the  ele- 
ment and  three  oxygen,  are  generally  distin- 
guished by  the  term  sesquioxides. 

Ozllp.  The  common  name  for  Primula  eia* 
iior ;  applied  also  very  frequently  to  umbellate- 
flower^  varieties  of  Uie  common  Primrose. 

Ozyeocons  (Or.  6^is,  and  kAkkos,  a  berry). 
The  genus  to  which  the  Cranberry  belongs. 
The  common  Cranberry,  O.palusiris,  is  a  native 

Slant,  of  shrubby  habit,  found  in  bogs,  and  pro- 
udng  roundish  crimson  acid  berries,  which 
are  esteemed  by  manv  persons  in  tarts  and 
preserves.  It  is  stated  that  before  the  bogs  of 
Lincolnshire  were  drained,  the  Cranberry  was 
sold  in  Norwich  by  cartloads.  Large  quanti- 
ties are  now  imported  from  Russia.  The 
American  Cranberry,  O.  maerocarpus,  bears 
larger  berries,  but  they  are  not  so  highly 
esteemed  as  the  common  sort. 

Ozji^eii  (Or.^^tfff,  and  ywpdttw^to  generate). 
Symbol  0  ;  atomic  weight  16.  This  important 
clement  was  discovered,  in  1774,  by  Dr.  Priest- 
ley, who  obtained  it  by  heating  red  oxide  of 
mercury,  and  called  it  dephlogisticaUd  air.  It 
was  termed  empyreal  air  by  Scheele,  and  vital 
air  by  Condorcet.  The  name  oxyaen  was  given 
to  it  by  Lavoisier,  from  its  tendency  to  form 
acid  compounds.  It  is  more  abundantly  difiused 
throughout  nature  than  anv  of  the  other  ele« 
mentary  bodies :  it  forms  eight-ninths  of  the 
weight  of  water,  one-fifth  of  the  weight  of  the 
atmosphere,  and  is  present  (often  to  the  amount 
of  firom  forty  to  fifty  per  eent)4n  nearly  all  tht 
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mineral  bodies  of  which  the  erost  of  the  globe  is 
eomposed.  Oxygen  is  a  oonstitnent  of  a  large 
elass  of  acids,  of  all  the  metallic  alkalies,  and  of 
the  alltaline  earths ;  and  it  enters  Lirgelj  into 
the  composition  of  nnmeroos  organic  substances 
belonging  to  the  animal  and  vegetable  kingdoms. 

Oxygen  gas  may  be  procured  by  heating,  in  a 
retorti  a  mixture  of  one  part  of  peroxide  of 
manganese,  and  eight  or  ten  parts  of  chlorate 
of  potassium.  The  oxygen  is  derived  from  the 
decomposition  of  the  (£lorate,  which  is  con- 
Terted  into  chloride  of  potassium  (2KC10, 
B  2EC1  +  30,).  It  may  be  collected  in  thensnal 
way  over  water  or  mercury.  If  it  contains 
traces  of  chlorine,  these  may  be  separated  by 
passing  the  gas  through  a  wash  bottle  con- 
taining a  weak  solution  of  potash.  One  hundred 
grains  of  the  chlorate  wul  yield  thirty-eight 
grains,  ts  about  118  cubic  inches  of  oxygen:  or 
one  oimce  will  yield  nearly  two  gallons  of  the 
gas.  This  is  in  the  proportion  of  about  twenty- 
eight  gallons  of  gas  to  one  pound  of  the  salt. 

Oxygen  is  obtained  on  the  large  scale  by 
heating  to  full  redness  in  a  wrought-iron  bottle 
the  black  oxide  of  manganese,  reduced  to  a 
coarse  powder.  This  oxide  at  a  full  red  heat 
parts  with  one-third  of  its  oxygen :  three  pounds 
will  yield  nearly  a  cubic  foot  of  oxygen. 

Among  other  processes  for  procuring  oxygen, 
two  deserve  mention.  1.  The  first  depends  on 
the  production  and  decomposition  of  the  per- 
oxide of  barium,  which  is  procured  by  passing 
a  current  of  air  over  baiyta  heated  to  low  red- 
ness in  a  porcelain  tube.  When  the  peroxi- 
dation is  completed,  the  current  of  air  is  cut 
of^  and  the  tube  heated  to  full  redness ;  at  this 
higher  temperature  the  peroxide  returns  to 
the  state  of  protoxide,  or  baryta ;  the  excess 
of  oxygen  is  evolved.  This  oxygen  may  be 
colle(^ed,  and  the  baryta  being  again  peroxi- 
dised,  yields  a  fresh  supply.  According  to 
Boussingault,  a  pound  of  baryta  will  thus 
vield  about  nine  gallons  of  oxygen  gas.  This 
IS  Uie  only  method  at  present  known  by  which 
oxygen  in  the  caseous  state  can  be  readily 
procured  from  t£e  atmosphere.  2.  Oxygen  has 
been  obtained  by  causing  the  vapour  of  ooiling 
sulphuric  add  to  pass  tluough  a  porcelain  tub« 
containing  fragments  of  pumice,  and  heated  to 
full  redness:  the  products  are  oxygen,  aqueous 
vapour,  and  sulohurous  add.  The  sulphurous 
acid  is  removea  by  a  weak  solution  of  soda, 
through  which  the  gaseous  products  are  passed. 

The  following  are  the  leading  characters  of 
oxygen  gas.  It  is  insipid,  colourless,  inodorous, 
and  permanently  elastic  Its  spedfic  gravity, 
compared  with  air,  is  as  11  to  10 ;  to  hydrogen, 
as  16  to  1.  100  cubic  inches  weigh  34*24  grains. 
Its  refractive  power,  in  regard  to  light,  is  less 
than  that  of  any  of  the  gases :  compared  in  this 
respect  with  atmospheric  air,  it  is  as  0*830  to 
1*000.  According  to  Tyndall,  it  has,  in  reference 
to  heat,  a  lower  absorbing  and  radiating  power 
than  other  gases.  Faraday  has  shown  that  it  is 
the  most  magnetic  of  all  gases,  its  magnetic  force 
compared  with  that  of  the  atmosphere  being  as 
17*6  to  8*4,  so  that  it  occupies,  among  gases, 
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the  place  whidi  iron  holds  among  metel^  mat^ 
as  with  iron,  its  magnetic  force  is  destivyicd  hj 
a  high  temperature ;  but  zetDms  on  ^^ff^Bng. 
The  magnetic  propertaes  of  the  atmoapheite  are 
almost  exclusively  due  to  the  oxygen  eontained 
in  it,  and  Faraday  has  suggested  that  the 
diurnal  variations  of  the  needle  may  be 
referable  to  the  increase  or  decrease  m  the 
magnetic  force  in  the  oxygen  of  the  atmo«pheie 
as  the  result  of  solar  heat.  [MAOHKnnc.] 
Oxygen  is  evolved  by  electrolytic  action  at  the 
positive  electrode  or  anode,  and  occupies  a  high 
position  amongelectro-negative  bodice  or  anions. 

Oxygen  is  dissolved  by  water,  but  only  in 
small  proportion.  At  60^,  100  cubic  inches  ot 
water  dissolve  8  cubic  inches  of  the  gas ;  and 
at  82^,  about  4  cubic  inches.  All  tenestzial 
waters  hold  it  dissolved,  and  in  this  condition 
it  is  fitted  for  the  respiration  of  Aati;  the 
blood  of  these  animals,  m  circulating  through 
the  gills,  being  aerated  by  the  oxygen  dissolved 
in  the  water.  Oxygen  is  a  neutral  gas :  it 
does  not  alter  the  colour  of  blue  or  red 
litmus.  It  is  an  eminent  supporter  of  combus- 
tion, and  everything  bums  m  it  much  more 
vigorously  than  in  common  air.  Many  of  its 
compounas  are  add,  many  alkaline,  ana  manv 
neutral.  To  these  compounds  the  term  axiat 
is  distinctively  applied ;  and  where  an  element 
unites  with  more  than  one  atomic  equivalent  of 
oxygen,  the  respective  compounds  are  con- 
veniently distinguished  by  a  Latin  or  Greek 
numeral  prefix — thus  we  have  protoxides, 
deutoxides  or  biooxides,  tritoxides  or  teroxtdes, 
indicating  combinations  of  one  atom  of  base 
with  one,  two,  and  three  atoms  of  oxygen.  The 
highest  oxide  is  frequently  termed  the  peroxide; 
and  when  an  intermediate  proportion  of  com- 
bined  oxygen  is  to  be  expressed,  as  where  two 
atoms  of  an  element  are  united  to  three  of  oxr- 
gen,  the  term  sesquioxide  is  used.  In  the  acid 
compounds,  the  different  proportions  of  oxygen 
are  generally  announced  by  the  tenninationi 
ous  and  ic  applied  to  the  basic  body ;  thus  we 
have  sulphurous  and  phosphorous,  and  sul- 
phuric and  phosphoric  adds;  and  in  some  cases 
the  oxides  are  similarly  distinffuished,  as  when 
we  speak  of  nitrous  and  nitnc  oxide.  When 
two  atoms  of  a  base  are  united  to  one  atom  of 
oxygen,  the  combination  is  sometimes  distin- 
guished as  a  suboxide ;  two  atoms  of  copper  and 
one  of  oxygen  form  the  suboxide  of  cc^per  or 
cuprous  oxide. 

Oxygen  has  been  made  to  combine,  either 
directly  or  indirectly,  with  every  known  ele- 
ment, with  the  sole  excepUon  of  fluorine.  Tests 
for  oxygen  are  its  absorption  by  phosphorus, 
by  an  alkaline  pyrogallate  or  hydroeulphite^ 
and  its  forming  orange-red  fumes  with  nitric 
oxide.  The  atomic  weight  of  oxygen  is  usually 
taken  as»  16,  in  reference  to  hydrogen  as^*  1 ; 
but  since  it  is  a  dyad  element,  one  atom  com- 
bining with  two  atoms  of  hydrogen,  its  Mut- 
vaUnt  weight  is  8.    [Notation,  Ckkkzcai^J 

Ozj-genated  IBirater.  A  name  formerly 
applied  to  the  binoxide  of  hydrogen,  but  now  re- 
stricted to  the  solution  of  oxygen  gas  in  water. 
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Oi^FliydFogra  tttowplpa.  When  a  mix- 
ture of  one  Tolnme  of  oxygen  and  two  of  hy- 
drogen is  burnt  whilst  issuing  from  a  small 
aperture,  it  produces  intense  heat ;  and  instru- 
ments imder  the  above  name  have  been  con- 
trived for  the  combustion  of  these  gases  so  as 
to  avoid  the  risk  of  explosion. 

Ozjmel  (Gr.  ii^s,  and  fA4\t,  honey),  A 
mixture  of  honey  and  vinegar.  It  is  sometimes 
made  the  vehicle  of  medicines,  as  oxymel  of 
squills,  &C. 

Ozarmoron  (Gr.  i^^frnpoy,  poiniedli^  foolish). 
In  Rhetoric,  a  figure,  the  force  of  whidi  lies  in 
the  paradoxioel  epithet  attached  to  the  subject 
of  the  proposition,  as  insaniens  tapieniia  (mad 
wisdom). 

Oxymnilatlo  Aoid.  This  name  was  ori- 
ginally applied  to  chlorine,  under  the  idea  that 
it  consisted  of  muriatic  acid  and  oxygen.  The 
fallacy  of  that  opinion  was  first  demonstrated 
by  Davy,  who  showed  that,  in  all  the  apparent 
cases  of  the  evolution  of  oxygen  from  chlorine, 
its  source  was  referable  to  the  presence  of  water 
or  of  an  oxide.  Chlorine  frequently  possesses 
a  stronger  attraction  for  metals  than  oxygen ; 
so  that,  when  metallic  oxides  are  exposed  to  its 
action,  the  chlorine  combines  with  the  metal 
to  form  a  chloride  (formerly  called  a  muriaU\ 
and  the  oxygen  is  evolved. 

Oxyopia  (Ghr.  hfymM),  Pretematurally 
acute  vision. 

Ozsmri  (Gr.  hi(is,  and  obpd,  a  tail).  The 
name  of  a  family  of  Pupivorous  Hymenopte- 
rans,  comprehen(Ung  those  which  have  a  sort 
of  tail,  or  terminal  appendage,  produced  by  an 
external  ovipositor  or  borer.  A  genus  of  in- 
testinal worms  (CoBlelminthans)  is  also  called 
OxytaruB. 

Qy9ir  (Nor.  Fr.  o^er,  Lat.  audire,  to  hear). 
In  I^w,  when  an  action  was  brought  on  a  bond 
or  other  specialty,  the  defendant  previously  to 
pleading  m  bar  miffht  formerly  crave  oyer  of 
the  instrument  on  '^ch  the  action  was  brought, 
i.e.  to  have  it  read  to  him ;  whereupon  it  was 
entered  verbatim  on  the  record.  Other  means 
of  compelling  the  production  of  documents 
having  been  established,  oyer  was  abolished 
by  the  Common  Law  Procedure  Act  1862. 

Ox«r  mad  Tormliier  (Fr.).  In  liaw,  a 
commission  directed  to  the  judges,  and  others, 
by  virtue  of  which  they  have  power,  as  the 
terms  imply,  to  hear  and  determine  all  trea- 
sons, felomes,  and  misdemeanours  committed 
within  a  county.  This  is  one  of  the  four  com- 
missions under  which  the  assizes  are  held  in 
the  different  counties,  the  others  being  the 
commissions  of  the  peace,  of  general  gaol  de- 
livery, and  of  nisi  prius. 

Ox«s  (plur.  imperative  of  oyer).  '  Hear  ye.' 
The  cry  of  ushers  in  Norman  courts  of  justice, 
still,  used  by  public  criers,  &c  in  England, 
though  metamorphosed  into  '  O  yes.' 

Oyat«r(Lat.  ostrea,  Gr.  5<rrpcoy,  an  oyeterY 
This  name  is  generally  understood  to  signify 
the  species  of  Ostracean  bivalve  called  Oitrea 
eduliSj  which  is  one  of  a  numerous  genus, 
characterised  by  an  inequivalve  shell,  composed 

759 


OZABEITG 

of  two  inogular  Xamellated  valves,  of  which  the 
convex  or  under  one  adheres  to  rocks,  piles,  or 
the  shell  of  another  individuaL  The  animal 
is  unprovided  with  either  a  byssus  or  a  foot; 
it  is  the  best  flavoured  of  its  class,  and  has, 
consequently*  been  always  much  esteemed. 
Vast  beds  oi  oysters  are  aitifidallv  f onned,  and 
attended  to  with  great  care,  at  the  estuary  of 
the  Thames  and  many  other  localities,  where 
the  temperature  of  the  water  is  somewhat  raised 
by  a  mixture  of  salt  and  fresh  watery  in  which 
they  best  thrive.  Certain  restrictions  and  re- 
gulations are  enforced  in  reference  to  the  sale 
of  oysters  in  the  metropolis,  in  order  to  favour 
the  multiplication  and  rearing  of  this  valuable 
bivalve.  They  are  permitted  to  be  sold  from 
August  to  May,  the  close  months  being  May, 
June,  and  July.  They  cast  their  spat  or  spawn 
in  May,  when  thev  are  said  to  be  sick;  but 
begin  to  recover  m  June  and  July,  and  in 
August  they  are  perfectly  well.  Oysters  differ 
in  quality,  according  to  the  different  nature  of 
the  soil  or  bed.  The  best  British  oysters  are 
found  at  Pnrfleet ;  the  worst  near  tiverpooL 
The  nursing  and  feeding  of  oysters  is  almost 
exclusively  carried  on  at  Colchester  and  other 
places  in  Essex.  The  oysters  are  brought  from 
the  coast  of  Hampshire,  Dorset,  and  other  mari- 
time counties,  even  as  far  as  Scotland,  and  laid 
on  beds  or  layings  in  creeks  along  the  shore, 
where  they  grow,  in  two  or  three  years,  to  a 
considerable  size,  and  have  their  flavour  im- 
proved. There  are  said  to  be  about  200  vessels, 
from  12  to  40  or  60  tons  burden,  immediately 
employed  in  dredgins  for  oysters,  having  firom 
400  to  600  men  and  boys  attached  to  them. 
The  quantity  of  oysters  bred  and  taken  in  Essex, 
and  consumed  mostly  in  London,  is  supposed 
to  amount  to  14,000  or  16,000  bushels  a  year. 
Supplement  to  En/ey^  Brit  axth  'fisheries.') 
Oysters  formed  a  great  luxury  among  the 
Romans,  and,  as  in  France,  were  served  at  the 
commencement  of  a  repast.  The  largest  and 
best  oysters  of  Italy  were  caught  on  the  shores 
of  the  Lucrine ;  but  the  Eoman  markets  also 
received  supplies  from  this  country,  the  British 
oysters  being  then,  as  now,  in  the  highest  esti- 
mation. 

OyatMr  Catelier  or  flaap-pto  (Sinumtomu 
oetraUffue).  A  small  Grallatorial  bird,  allied 
to  the  plover,  has  been  so  named  from  its  habit 
of  opening  the  shells  of  bivalve  moUusca  with 
its  powerful  bill.  It  makes  no  nest  It  is 
indigenous  in  the  northern  portion  of  the  Old 
Wond,  fram  Ireland  to  Japan. 

Osrster  dya.  A  name  given  to  Ulna 
lAKtuca,  from  the  circumstance  Uiat  its  bright 
green  fronds  grow  frequently  on  the  shell  of 
the  oyster. 

Oystar  yiaat.  A  popular  name  for  the 
native  Steenhammaria  nutrUima,  the  leaves  of 
which  have  a  flavour  resembling  that  of  oysters. 

Os9B»  (Gr.  tf£cui«,  from  tf{W,  /  emell). 
An  ulcer  in  the  nose  which  dischai^ges  a  fetid 
purulent  matter,  and  is  sometimes  symptomatic 
of  caries  of  the  bones. 

Osarklte.    An  amorphoDi  or  fibrous  kind 
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of  Thomaonite,  from  the  Ozark  Mountains, 
Arkansas. 

Osok«rite  (Gr.  iC^w,  to  ameli,  and  ierip6ff 
VHu).  A  mineral  resin,  resembling  a  resinous 
irax  in  consistence  and  translucence.  It  occurs 
in  amorphous  masses,  sometimes  fibrous  or 
foliated,  and  is  of  a  yellowish- brown  colour  by 
transmitted  light,  and  dark  leek-green  by  re- 
flected light.  It  has  an  agreeable  aromatic 
odour,  softens  by  the  heat  of  the  hand,  and 
may  be  kneaded  like  wax.  It  is  found  in  Urpeth 
Colliery,  near  Newcastle-on-Tyne,  and  at  Uphall 
in  Linlithgowshire.  At  Slanik  and  Zietrisika, 
in  Moldavia,  it  occurs  in  sufficient  quantity  to 
be  used  for  economical  purposes. 

Osona  (Gr.  6C9ty),  When  electric  sparks 
are  passed  through  air  a  peculiar  odour  is  pro- 
duced,  sometimes  referred  to  the  production  of 
nitric  acid,  but  which,  since  the  researches  of 
Schonbein,  in  1840,  is  now  generally  ascribed 
to  an  allotropic  modification  of  oxygen,  in  which 
throe  volumes  of  ordinary  oxygen  are  condensed 
to  two  volumes.  In  this  country  the  subject  at- 
tracted little  notice,  till  Faraday,  in  a  lecture  at 
the  Royal  Institution  in  June  1851,  gave  an  ac- 
count of  Schonbein's  researches,  andof  the  results 
of  his  own  observations.  Since  that  time  much 
curious  information  has  been  obtained  upon  Uie 
subject.  The  term  osone  has  reference  to  it« 
odour,  which  has  been  described  as  resembling 
that  of  chlorine  in  a  very  diluted  state,  or,  more 
correctly  perhaps,  that  of  a  stick  of  phosphorus 
fuming  in  the  air.  Something  similar  is  often 
smelt  in  the  atmosphere  on  a  frosty  morning ; 
and  in  these  cases  chemical  tests  indicate^oronr, 
i.e.  a  peculiar  condition  of  oxygen.  This  con- 
dition may  be  produced  in  various  ways ;  the 
simplest,  perhaps,  being  to  place  in  a  bottle 
of  air  a  stick  of  phosphorus  freshly  scraped. 
Sufficient  distilled  water  should  be  poured  into 
the  bottle  to  partially  cover  the  phosphorus; 
the  vessel  should  then  be  closed  and  kept  at  a 
temperature  between  60®  and  70°  F.  The  phos- 
phorus is  oxidised  in  the  usual  way ;  and  during 
this  oxidation  a  portion  of  the  oxygen  passes 
to  the  state  of  oeonet  and  is  diffused  through 
the  air  of  the  bottle.  A  test  of  its  presence 
is  a  slip  of  paper  moistened  with  a  solution  of 
starch  and  iodide  of  potassium.  When  ozone 
is  formed,  this  paper,  on  immersion,  acquires  a 
blue  colour,  owing  to  the  production  ot  iodide 
of  starch.  In  a  warm  room,  this  evidence  of 
ozone  is  procured  in  ten  or  twelve  minutes;  but 
the  maximum  quantity  is  found  in  six  or  eight 
hours.  Only  a  small  part  of  the  oxygen  under- 
goes this  chance ;  and  if  long  kept,  the  ozone 
may  be  lost  by  combining  with  and  oxidising 
the  phosphorus.  Ozone  may  be  produced  on  a 
small  scale  by  placing  a  bit  of  phosphorus  with 
water  in  a  watch-glass,  and  inverting  over  this 
another  glass  containing  the  test-paper. 

Ozone  is  also  produced  by  passing  the  electric 
spark  through  oxygen,  and  it  is  formed  in  the 
electrolytic  decomposition  of  water. 

In  1850,  Schonbein  found  that  ozone  was  a 
product  of  the  slow  combustion  of  ether.  If  a 
little  ether  be  poured  into  a  bottle,  and  a  clean 
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glass  rod  heated  to  about  600^  introduoed, 
vapours  are  given  off*,  which  cause  the  blnix^ 
of  iodised  paper;  and  the  residuary  ether 
acquires  the  property  of  bleaching  the  blue 
sulphate  of  indigo. 

In  whatever  way  ozone  is  produced,  its 
properties  are  the  same.  It  is  insoluble  in 
water,  alcohol,  and  ether.  It  is  dissolved  by 
a  solution  of  an  alkaline  iodide,  converting  it 
into  an  iodate.  It  decomposes  the  protosalts  of 
manganese,  producing  peroxide.  Silver  leaf, 
on  which  common  oxygen  has  no  action,  is, 
when  wetted  and  exposed  to  ozonised  air, 
oxidised,  and  the  ozone  disappears. 

Organic  substances  are  variously  affected  hy 
it.  It  bleaches  most  vegetable  colours,  and 
seems  in  all  cases  to  act  as  an  oxidiser.  It 
appears  to  be  a  powerful  disinfectant. 

Ozone  is  in  all  cases  destroyed  by  a  high 
temperature,  and  when  heated  to  about  500^ 
reverts  to  the  state  of  ordinary  oxygen. 

Schonbein  has  distinguished  what  he  con- 
siders as  a  modified  condition  of  ozone,  by  the 
term  antozone  {Philosophical  MagcLzine  1858), 
which  he  suspects  to  be  a  constituent  of 
certain  peroxides;  but  further  investigations 
are  required  for  the  establishment  of  his 
hypothesis.  It  seems  probable  that  antozone 
may  bo  peroxide  of  hydrogen. 

Osonom«trj.  This  term  has  been  applied 
to  the  means  of  detecting  the  presence  and  pro- 
portion of  ozone  in  the  atmosphere.  For  this 
purpose  paper  or  linen,  imbued  with  a  mix- 
ture of  iodide  of  potassium  and  starch,  is 
principally  used,  it  ma^  be  prepared  as 
follows :  One  part  of  pure  iodide  is  dissolved 
in  two  hundred  parts  of  distilled  water;  ten 
parts  of  starch,  finely  powdered,  are  mixed 
with  the  solution,  and  the  liquid  gently  heated 
until  thickened  from  the  solution  of  the  starch. 
White  unsized  or  sized  paper  is  soaked  in  the 
liquid,  dried,  and  cut  into  slips  which  may  be 
kept  in  a  stoppered  bottle. 

when  intended  for  use,  a  slip  of  the  paper 
is  exposed  to  a  free  current  of  air  in  a  spot 
sheltered  as  much  as  possible  from  rain,  light, 
and  foul  effluvia,  for  a  period  varying  from  six 
to  twenty-four  hours.  A  box  has  been  con- 
trived for  thus  testing  the  atmosphere  by  Mr. 
Lowe.  (Procerdings  of  the  Royal  Society,  voL 
10,  p.  531.)  By  exposure,  the  paper  becomes 
brown,  and  when  wetted  acqiures  shades  of 
colour  varying  from  a  pinkish  white  and  iron 
grey  to  a  blue.  A  chromatic  scale  has  been 
contrived  by  Schonbein,  with  which  the  changes 
in  the  wetted  paper  may  be  compared.  Fr^my 
recommends  \i'hite  blotting-paper,  soaked  in  an 
alcoholic  solution  of  guaiacum,  and  dried  in  the 
dark,  as  a  test  for  ozone.  By  exposure  to  an 
ozonised  atmosphere,  this  paper  acquires  a 
bright  blue  colour.  Houzeau*s  test  is  a  strip 
of  litmus  paper  of  a  wine-xed  colour,  of  which 
one  half  has  been  soaked  in  a  solution  of  iodide 
of  potassium  in  water,  in  the  proportion  of  one 
per  cent.  As  a  result  of  exposure  to  ozonised 
air,  the  iodised  portion  becomes  alkaline,  and 
the  paper  acquires  a  deep  blue  tint.      The 
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other  portion  preserres  its  red  colour ;  and  by 
showing  an  acid  or  alkaline  reaction,  may  reveal 
the  presence  of  vapours  in  the  air,  which  might 
otherwise  be  a  source  of  enor. 

Mr.  Lowe  observed  that  the  strongest  effect 
was  produced  during  the  night,  and  at  some 
elevation  above  the  ground:  also  that  the 
months  of  January,  February,  and  March, 
gave  the  largest  amount,  both  day  and  night 
On  a  number  of  days  there  were  no  visible 
traces  of  ozone.  Other  observers  have  foimd 
it  to  vary  according  to  locality,  the  season  of 
the  year,  the  hour  of  the  day,  the  direction  of 
the  wind,  and  the  height  of  the  place  above 
the  level  of  the  sea.  It  is  seldom  found  in 
closely  inhabited  spots.  In  some  observations 
made  at  Brighton,  Mr.  Faraday  procured  evi- 
dence of  ozone  close  to  the  sea-shore,  as  well 
as  in  the  air  of  the  open  downs ;  but  none  in 
the  air  of  the  town.  Dr.  Angus  Smith  could 
not  detect  ozone  in  the  air  of*Manche8ter ;  but 
at  a  distance,  it  was  easily  recognisable  when 
the  wind  was  not  blowing  from  the  town.  It 
has  been  objected  to  this  mode  of  testing,  that 
the  change  in  the  iodide  may  be  due  to  chlorine, 
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nitric,  and  other  adds,  or  to  organic  oompoumdft 
difiused  in  the  atmosphere,  and  not  to  ozone. 
But  it  is  to  be  observed  that  the  test-paper 
remains  unchanged  exactly  in  those  spots  where 
such  compounds  would  be  likely  to  exist  (i.e. 
in  inhabited  towns) ;  while  the  chemical  effect 
is  observed  to  be  at  a  maximum  on  open  heaths, 
or  downs,  on  the  sea-coast,  and  on  lofty  ele« 
vations,  where  there  is  no  probable  source  of 
such  impurities.  It  is  possible,  too,  that  nitric 
add,  even  if  really  existing  in  the  air  of  those 
places,  may  itself  be  the  product  of  the  oxida- 
tion of  nitrogen  by  ozone ;  and  this  may  be  the 
source  of  nitric  acid,  often  found  in  rain-water ; 
and  even  in  the  atmosphere.  The  absence  of 
any  reaction  for  118  days  out  of  366,  and  the 
^ater  effect  by  night  than  by  day,  in  wet  than 
in  dry  weather,  and  in  winter  than  in  summer, 
show  that  these  phenomena  are  not  due  to  the 
presence  of  such  impurities  in  the  air  as  those 
suggested.  At  the  same  time,  the  presence 
of  iodate  of  potash  in  the  iodide  used,  may 
have  been  a  source  of  error.  A  discoloura- 
tion of  the  paper  might  then  be  produced  by 
sulphurous  add  and  sulphuretted  hydrogen. 


y.  A  consonant  of  the  labial  series.  As 
was  to  be  expected  from  the  approximation  of 
this  letter  in  sound  to  6,  it  is  susceptible  of 
interchange  with  the  latter  in  nearly  all  the 
languages  of  which  we  have  any  knowledge, 
but  more  especially  in  the  German.  Both  in 
this  country  and  on  the  Continent  there  are 
whole  districts  in  which  the  ear  of  the  natives 
is  insensible  to  the  difference  between  the 
sound  of  these  letters,  and  in  which  they  are 
almost  invariably  confounded  in  pronunciation. 
Of  this  peculiarity  several  counties  of  Wales, 
and  the  whole  of  Lower  Saxony  in  Germany, 
present  noted  examples.     [Abbbbviation.] 

P.  In  some  Medical  formube  P  is  used  as 
the  abbreviation  of  pugUltu,  the  eighth  part  of 
a  handful. 

P.  In  Music,  an  abbreviation  of  Piano 
[which  sec]. 

P.  Mm  The  abbreviation  of  partes  eqtial^^ 
or  equal  parts. 

Paoa  (a  Brazilian  word).  A  small  spe- 
des  of  the  Linnsan  genus  Cavia^  difttinguished 
from  its  congeners  by  white  spots  on  a  dark 
ground. 

Paoa  (Fr.  pas).  A  denomination  of  linear 
measure  of  uncertain  extent ;  assumed  by  some 
to  be  5  feet,  by  others  4*4  feet.  It  is  the  quan- 
tity supposed  to  be  measured  by  the  foot  from 
the  place  where  it  is  taken  up  to  that  where  it  is 
set  aown.  The  andent  Roman  pace,  considered 
as  the  thousandth  part  of  a  mile,  was  five 
Roman  feet,  and  each  foot  contained  between 
11*60  and  11*64  modem  English  inches; 
hf  nee  the  pace  was  about  68*1  English  inches, 
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and  the  Roman  mile,  the  mUU  passut,  equal 
to  1,614  yards.     [Miul] 
Paces,  MlUtary,    [MiLBCH.] 


[Pasha.] 

Paobaoamao.  The  name  giveji  by  the 
idolaters  of  Peru  to  the  being  whom  they 
worshipped  as  the  creator  of  the  universe.  In 
the  fruitful  valley  of  Pachacama  (whence  the 
name)  the  incas  dedicated  to  his  honour  a 
temple  of  such  wealth,  that,  notwithstanding 
the  rapacity  of  the  Spanish  soldiers,  by  whom 
it  was  plundered  before  the  arrival  of  Pizarro, 
that  general  is  said  to  have  drawn  from  it 
treasures  to  the  amount  of  900,000  ducats. 

Pacblra  (derivation  uncertain).  A  mag- 
nificent genus  of  tropical  plants,  belonging  to 
the  order  Sterculiaceat  better  known  under  the 
name  of  Carolinea^  given  them  in  a)mpliment 
to  the  Princess  Sophia  Caroline,  of  Baden. 
They  are  trees,  with  digitate  leaves,  and  showy 
flowers.  P.  alba  is,  according  to  Mr.  Purdie, 
one  of  the  most  useful  plants  of  New  Grenada, 
its  inner  bark  furnishing  the  whole  country 
with  strong  cordage.  P.  Barrigon  also  affor<ui 
a  useful  fibre,  and  its  seeds  are  used  to  staff 
pillows,  cushions,  &c.  Some  of  them,  as  P. 
Fendleri,  yield  a  useful  timber. 

Paclinolite  (6r.  vdtxi^f  rime,  and  XlBot, 
stone).  A  fluoride  of  aluminium,  ctldum,  and 
sodium,  occurring  in  shining,  transparent  co- 
lourless crystals  in  the  Ciycuite  of  Greenland. 

Paebydermata  (Gr.  «tix^f,  thick  \  ^ipiut^ 
skin).  An  order  of  quadrupeds,  indudin^  th« 
elephant,  rhinoceros,  horse,  pig,  ftc,  diftin- 
guished  by  the  thickneis  of  their  hides. 
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o  ton^).  The  name  of  a  family  of  parrots 
{Psittacini),  eomprehending  those  which  have 
a  ih\(k  protractile  tongae. 

yaotayotea  (Or.  irax^t,  and  oh,  an  ear). 
The  name  of  a  family  of  bate  (Cheiroptera), 
including  those  which  have  thick  external  ears. 

Paohjrrliimiis  (Or.  ^o-x^PiCos,  from^mix^St 
thick,  and  pi^a,  a  root).  The  name  of  a  tropical 
genus  of  Leguminoaa,  one  of  the  species  of  which, 
P.  angtUatus,  produces  great  fleshy  roots,  whidi 
are  eaten.  The  roots  grow  in  a  horizontal  di- 
rection undei^ground,  and  are  often  six  or  eight 
feet  long,  and  as  thick  as  a  man's  thieh.  They 
are  of  a  dirty  white  colour,  and  insipid  when 
oooked,  but  are  used  as  food  in  times  of  scarcity. 
The  twining  stems  yield  a  tough  fibre,  whidi 
the  Feejcans  employ  in  the  construction  of 
fishiag  nets.  The  plant  extends  oyer  the 
tropics  of  both  hemispheres. 

Pacillo  Ocean.  This  yast  tract  of  open 
water  occupies  an  area  of  not  less  than  ninety 
millions  of  square  miles  (excluding  the  Indian 
Ocean),  yery  thinly  dotted  with  comparatiyely 
■mall  islands  except  in  the  Indian  Archipelago. 

Its  limits  are  the  Arctic  and  Antarctic 
Oceans,  the  whole  western  coast  of  the  Ame- 
ricas, the  eastern  coast  of  Asia  as  far  as  the 
Malayan  peninsula,  the  islands  of  the  Indian 
Archipelago,  numerous  coral  reefs,  and  the 
north-eastern  and  eastern  coasts  of  Australia. 
In  some  parts  it  is  yery  deep,  but  its  bottom  has 
not  been  so  systematically  surveyed  as  that 
of  the  Atlantic  Its  coast  line  is  yery  much 
smaller  than  that  of  the  Atlantic,  although  its 
area  is  much  larger.  The  drainage  into  it  is 
also  comparatively  smalL  Except  on  the  Asia- 
tic coast,  there  are  few  extensive  bays,  gulfs, 
or  inland  seas  connected  with  it.  Its  eastern 
aide  is  free  of  islands,  but  the  west  is  entirely 
fringed  by  detached  land. 

'Ae  general  form  of  the  Pacific  is  that  of  a 
wide  open  natural  basin ;  and  were  it  not  for 
the  long  series  of  tropical  islands  stretching 
nearly  £tlf-way  to  America  from  New  Guinea, 
and  connected  by  numerous  coral  reefs,  there 
would  be  hardly  any  interruption  or  break  ob- 
servable. It  is,  no  doubt,  a  consequence  of  this 
absence  of  land,  that  the  winds  are  so  much 
more  r^olar  and  less  subject  to  violent  dis- 
turbance on  it  than  on  other  8«^as,  and  that  the 
name  of  Pacific  has  become  applicable. 

The  currents  in  the  Pacific  are  less  con- 
siderable in  magnitude  and  force  than  in  the 
Atlantic,  and  the  winds  and  tides  are  more 
regular,  as  well  as  smaller  and  leas  remarkable. 
The  shores  enclosing  this  ocean  are,  however, 
high  and  rocky ;  and,  so  far  as  America  is  con- 
cerned, they  rise  immediately  into  yery  lofty 
moiutains. 

The  bed  of  the  Pacific,  or  at  least  lliat  part 
of  it  between  the  tropics,  and  most  especially 
the  part  in  the  tropic  of  Capricorn,  is  subject 
to  great  and  systematic  depression,  as  is  proved 
by  the  innumerable  coral  reefs  and  islands 
of  coral  met  with  almost  throughout^  Where 
not  subject  to  depression,  much  of  it  fieems  to 
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be  exposed  to  the  action  of  elevatory  fmem,  ■• 
that  a  Urge  aection  of  this  part  of  the  world 
is  in  active  movement.  By  far  the  mumt  re- 
markable lines  of  volcanic  action  on  the  globe 
belong  to  this  ocean,  one  of  them  eommendns 
in  the  islands  of  the  Indian  Ardnpelago,  and 
extending  eastwards  into  ttie  Paofic,  and  the 
other,  equally  remarkable,  ranging  £rom  the 
north-west  coast  of  North  America  to  the  Stiaitf 
of  Magelhaens  and  Cape  Horn. 

The  oceanic  warmth  equator  croeses  tha 
earth's  equator  near  the  middle  of  the  Padfic^ 
and  remains  much  nearer  that  latitude  than  ii 
the  case  with  the  oceanic  warmth  equator  of 
the  Atlantic 

Vaelfloatloiiv  Bdiots  of.  The  term  usually 
applied  to  the  edicts  issued  by  the  Frsach 
monaroha  in  favour  of  their  IVotestant  sub- 
jects, in  the  view  of  allaying  the  eommotiaos 
occasioned  bj  previous  persecutions.  The  firit 
edict  of  this  nature  was  promulgated  by 
Charles  IX.  in  1662 ;  but  the  most  celebrated 
was  the  Edict  of  Nantss,  issued  by  Heniy 
IV.  in  1698,  and  revoked  by  Louis  XIV.  ii 
1686. 

PacliilaB  Corpueolea.  Small  oval  bodies 
situated  on  some  of  the  cerebro-spinal  and 
sympathetic  nerves,  especially  the  cutaneous 
nerves  of  the  hands  and  feet,  are  so  called, 
after  their  discoverer,  Pacini. 

Packet.  In  Navigation,  this  word  meant 
originally  a  vessel  appointed  by  government  to 
carry  the  mails  between  the  mother  countiy 
and  foreign  countries  or  her  own  dependencies. 
It  is  now  used  as  nearly  synonymous  with  an 
ordinary  vessel  (chiefly  of  small  burden),  that 
freights  goods  or  passengers. 

Packfbng.  The  Chinese  name  of  an  alk^ 
of  nickel  and  copper  resembling  German  eUstr, 
It  consists  of  7  parts  of  zinc,  2*6  copper,  and 
6*6  nickeL 

Paooe*  The  Peruvian  name  of  an  earthy- 
looking  ore,  which  ccmsists  of  brown  o»le  ol 
iron,  with  partacles  of  native  silver  dissenn- 
nated  through  it. 

Padding.  In  Calico-printing,  the  impreg- 
nation of  the  doth  with  a  morduit. 

Padding  MaolUne«  An  apparatm  used 
by  calico-printers  for  uniformly  imbuing  apiece 
of  cotton  cloth  with  any  mordant. 

Paddle  (Fr.  patrouiller,  indicating  th€ 
moving  of  water  by  the  foot ;  Let  pes ;  Gr 
iroCf,  wo96s).  A  kind  of  oar  or  flat  spoon  used 
by  savage  nations  in  navigating  their  canoes. 
The  paddle  is  broader  at  the  end  than  the 
common  oar,  and  may  have  a  blade  at  one  or 
both  ends.  In  the  former  case  the  blade  is 
dipped  alternately  on  either  side  of  the  canoe : 
in  tne  latter,  less  motion  is  required — ^first  cos 
blade  and  then  the  other  being  plunged  in  the 
water.-  The  paddle  has  this  advantage  over 
the  oar,  that  the  rower  faces  his  destination; 
but  it  is  a  weaker  propeller,  as  the  rover^i 
arm  and  back  have  to  conduct  the  force  to 
the  boat,  a  service  performed  £otr  the  oar  Ifj 
the  fixed  rowlock.    [Souzxiko.] 

Paddlee.    [Stbam  NAVieATioir.] 
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The  timber  of  Atpido- 
^permd  exoeisum,  a  strong  light  elmstic  irood 
<K>tained  in  Ouians. 

Vaddoek  (A.-Saz.  pearroc,  park:  Wedg- 
ilrood).  Thia  term  iraa  formeriy  appBed  to  a 
■trip  of  ground  in  a  park,  paled  round,  for 
lioanda  to  run  matches  in ;  but  at  present  it  is 
chiefly  used  to  denote  a  small  enclosure  under 
pasture,  immediately  ac(ioiiiing  the  stables  of  a 
domain,  for  turning  in  a  sicknorse,  or  a  mare 
and  foal,  or  for  an;f  amilar  purpose. 

VAddy.  Bice  in  the  unhusked  condition. 
A  paddy-field  is  a  field  of  growing  rice. 

Vadisluu  A  title  of  the  Tiu4dsh  sultan 
and  Persian  shah.  Formerly  the  Turkish  em- 
peror conferred  this  title  upon  the  kings  of 
France  alone  among  the  European  sovereigns, 
but  we  believe  that  the  honour  is  now  likewise 
shared  by  the  emperors  of  Austria  and  Russia. 
[Pasha.] 

VadiMB  Coliia.  In  the  Fine  Arts,  coins 
forged  by  the  celebrated  Paduans,  Cavino  and 
Bassiano,  who  were  also  the  artists  employed 
on  the  DOTe's  medals,  from  Julius  III.  to  Gre- 
gory XIIL  (1571).  These  coins  hold  the  first 
rank  in  imitations  of  ancient  medals  for  their 
masterly  execution.  M.  Beauvais  says  of  them, 
'  that  they  are  seldom  thinner  than  the  anrient 
coins  themselyes ;  that  they  seldom  appear  as 
worn  or  damaged,  whilst  others  reiy  f]%quently 
do,  especially  in  the  reverse,  which  sometimes, 
as  in  many  Othoe,  appears  half  consumed  by 
time;  and  while  counterfeit  medals  are  veir 
commonly  of  as  irregular  a  form  as  the  real, 
those  of  the  Paduan  masters  are  generally  cir- 
cular.' Still  more  modem  forgers  have  been 
content  to  mould  their  dies  from  the  produc* 
tions  of  these  Paduan  engravers;  but  thesiB 
are  cast  coins,  which  it  requires  no  very  ex- 
traordinary knowledge  to  detect  The  marks 
of  the  file  upon  their  edges  are  mostly  a  sure 
sign  of  the  imposition ;  those,  however,  who 
collect  these  objects  of  art  ^ould  be  con- 
stantly on  their  guard. 

PsBftB  (Gr.  Xlcudp),  Among  the  G^reeks^ 
properly  a  hymn  in  honour  of  Apollo,  who  was 
also  called  Plaean.  ALbo  a  war  song  before  or 
after  battle :  in  the  first  case  in  honour  of  Ab^ 
in  the  second  as  a  thanksgiving  to  Apollo. 

Paan.  In  Ancient  Poetry,  a  foot  consisting 
of  four  syllables,  of  which  there  are  four  kinds ; 
the  Piean  primus,  secundus,  &c    [Foot.] 

V«d«ba9tlsta  (Gr.  waZr,  a  child,  and 
fiawTi(i»,  I  bavHse),  Those  who  hold  that 
baptism  shonla  be  administered  during  infancy. 
The  great  minority  of  Christian  churches  whidi 
allow  the  baptism  of  infants  are  thus  denomi- 
nated from  that  circumstance,  and  are  thereby 
distinguished  from  the  Antipedobaptists,  i.e. 
those  who  deny  the  validity  of  infant  baptism. 

[^AFTXSm.] 

JPwonla*  A  fine  genus  of  Banuneulacea, 
very  popular  in  gardens  on  account  of  their 
lugp,  varied,  and  ridily  coloured  fiowem,  which 
in  the  double-blowomed  varieties  resemble 
huge  double  roses.  The  subshrubbr  spedes 
firam  China  and  Japan,  commonly  ealled  TWs 
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Peonia^  are  sometimes  refetred  to  a  distinct 
'gtons;Afe«teii»  The fieshv xbotsof P.ia^6(^20ra 
are  sometimes  boiled^  and  eaten  in  Iffoth  bj 
the  natives  of  Northern  Asia.  The  i^ants  ar^ 
known  by  producing  many-seeded  foUides,  and 
by  bearing  their  stamens  on  a  glandular  disc. 

Pagaa  (Lati  paganus,  from  pag^,  a  vil* 
lage).  Among  the  Romans,  this  name  was 
a^ypned  to  all  who  lived  in  villages,  in  oontrir 
distinction  to  the  inhabitants  of  dties.  In  its 
in^sent  signification  it  is  the  opponte  of  (7Arii- 
tiaait  being  synonymous  with  Motken,  gwtUe^ 
and  idolater  \  and  was  originally  so  applied 
because  the  inhabitants  of  villages  remained 
idolaters  after  ChristianitTf  had  been  intro*> 
dnced  into  towns  and  cities.  <  The  precise 
period  when  the  term  pagan  was  first  used  in 
its  present  acceptation  has  not  been  asoe^ 
tained.    [HnATHBir.] 

Vmcaaalia  (Lat).  The  annual  festival  of 
the  Boman  Pagani,  or  inhabitants  of  the  Pagi, 
or  districts,  wUch  are  said  to  have  been  insti« 
tuted  b^  Servitts  Tullius.  Each  country  tribe 
was  divided  into  a  certain  number  of  these 
districts,  which  existed  to  the  latest  times  of 
the  empire,  and  which  had  each  its  own  pre- 
siding magistrate  and  its  own  religious  rites^ 

yagmntam.  A  general  appelktion  for  the 
religious  worship  of  the  whole  human  race, 
except  of  that  portion  whidi  has  embraced 
Christianity,  Juoiusm,  or  Mohammedanism. 

In  its  origin,  paganism,  as  a  system,  was 
simple.  [B&NOTKUSM ;  ifrrHOLOGT;  Polt- 
THxnsc]  It  may,  however,  be  doubted  whether 
the  mythological  systems  of  the  G^reeks  and 
Bomans  were  to  any  great  or  even  to  any 
eoEtent  the  results  o^  a  deification  of  human 
heroes.  Such,  in  the  rationalism  of  later  phi- 
losophers, was  the  favourite  hypothesis  of  those 
who  were  perplexed  at  the  strange  quaHtaia 
and  adventures  attributed  to  many  of  the  gods; 
and  this  method  of  interpretation  was  carried 
to  its  extreme  point  by  Eu^ems.  (Giote^a 
HiMtory  of  Gruo^  part  i.  ch.  xvL)  £ut  the 
sdence  of  comparatiye  philolorv  has  shown 
that  Phesbus,  Apollo,  Hercules,  rhaethon,  Or- 
pheus, the  Chantes  (or  Gh»oes),  &c  are  theiB^ 
selves  mere  names,  and  that  some  of  Uiem 
occur  as  mere  names  in  the  Vedic  poems.  It 
is  obvious  that  the  enresdons  in  which  sndi 
names  would  occur  in  their  original  sense  would 
assume  a  very  different  character  when  trans* 
lated  into  the  conditions  of  human  life.  If 
the  Sanscrit  JDyanu  (the  heaven)  loved  the 
earth,  which  everywhere  answered  to  that  love, 
this  in  the  mythology  of  Homer  would  be 
converted  into  the  various  loves  of  Zeus  (or 
Jupiter).  Thus  mythical  phrases,  beautirol 
ana  innocent  at  the  first,  might  give  birth  to 
myths  whose  immorality  repelled  the  later 
poets  and  philosophers  of  Greece.  (Max 
Muller^s  Comwaraiiw  M^kology.) 

F«ir«  (Mod.  Lat.  pagins,  a  word  of  nncer* 
tain  derivation ;  acoonling  to  some,  from  pagui, 
village).  In  high  life,  a  youth  attadied  to  the 
service  of  a  royal  or  noble  personage.  Jm 
the  andent  Perdan  court  (which  has  been 
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termed  the  archetype  of  all  courts),  we  find  the 
QMce  of  employing  a  number  of  youths  of  the 
noluest  families  of  the  empire  in  personal  at- 
tendance on  the  soTereign.  Among  the  Oreeks 
and  Romans  (to  whom  monarchical  institutions, 
strictly  so  called,  were  unknown),  no  anal(^us 
custom  appears  to  have  prevailed.  Among  the 
northern  nations,  on  the  other  hand,  personal 
service  of  this  sort  was  common,  The  name 
poffcs,  however,  appears  confined  to  slaves  and 
attendants  of  an  inferior  class,  in  modern 
Europe,  until  the  reigns  of  Charles  VI.  and 
Charles  VII.  of  France.  (Fauchet's  Origine 
dea  Cheoaliers.)  As  chivalric  institutions  pre- 
vailed, the  office,  by  whatever  name  it  may  be 
called,  became  of  importance.  Courts  and 
castles  were  the  schools  in  which  the  young 
noble  passed  through  the  degree  of  page,  in 
ordor  to  reach  the  higher  grades  of  esquire 
and  knight,  when  he  became  hors  de  page. 
In  the  sixteenth  century  the  chivalrous  cha- 
racter had  become  much  adulterated;  but 
the  custom  of  bringing  up  sons  as  pages  at 
courts  continued  until  the  aisorder  and  license 
of  the  age  rendered  the  service  so  dangerous 
that  it  was  no  longer  sought  by  the  better 
classes  as  a  mode  of  education  for  their  child- 
ren. Pages  then  became,  as  they  are  now,  mere 
relics  of  feudal  custom :  from  some  courts  they 
have  entirely  disappeared;  and  the  young 
noblemen  of  the  cadet  school  perform  the  office 
of  pages  on  solemn  occasions.  In  the  Queen's 
Household  there  are  a  certain  number,  with  the 
titles  of  state  pages ,  pag^  of  thepreseneet  &c. 

Paob.  In  Printing,  one  side  of  the  leaf  of 
a  book.  A  folio  volume  contains  4  pages  in 
every  sheet,  a  quarto  8,  an  octavo  16,  a  duo- 
decimo 24,  an  octodecimo  (18mo.)  36  pages,  &c. 

yaffeant.    In  its  general  sense,  a  public  rc- 

Sresentation  or  exhibition  of  a  showy  and  splen- 
id  character.  It  was  a  very  early  custom  in  the 
middle  ages,  both  in  England  and  on  the  Con- 
tinent, to  celebrate  festive  occasions  of  a  public 
nature,  as  royal  visits,  marriages,  &c.,  by  some 
ornamental  show  in  the  public  streets  of  cities. 
During  the  period  of  chivalry  these  shows  began 
to  be  exhibited  with  the  addition  of  masked 
figures  representing  allegorical  personages,  with 
appropriate  scenery ;  and  as,  in  process  of  time, 
speeches  in  verse  or  prose  were  put  into  the 
mouths  of  these  figures,  and  sometimes  a  kind 
of  dramatic  entertainment  performed  between 
them,  the  pageant  consequently  holds  a  place 
in  our  early  literature.  The  earliest  speaking 
pageant  of  which  we  have  any  account  was 
presented  on  the  triumphal  entry  of  Henry  VI. 
into  London,  in  1432 ;  and  the  poetical  part  of 
it  is  conjectured  to  have  been  supplied  by  Lyd- 
gate.  The  reign  of  Henry  VIII.  was  fertile  in 
pageants  of  an  extraordinary  magnificence  and 
splendour.  In  the  reign  of  Queen  Elizabeth  they 
assumed  a  different  form,  and  were  both  devised 
and  enacted  with  much  more  elegance :  partly 
from  the  tincture  of  romantic  gallantry  which 
distinguished  the  court  of  the  maiden  queen, 
and  was  perceptible  in  all  the  homage  rendered 
lo  her  by  her  subjects,  and  partly  from  the 
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I  sudden  developement  of  the  poetical  genius  of 
!  the  nation.    The  pageants  gradually  became 
!  more  dramatic,  and  thus  approximated  more 
nearly  to  the  character  of  the  Masque,  which. 
'  under  her  successor,  became  the  fashionable 
court  entertainment.    Pageants,  however,  were 
'  still  presented  by  the  city  of  London,  which 
'  retained  a  poet  laureate  of  its  own  for  the 
'  purpose  of  inditing  the  spoken  part  of  them, 
I  down  to  the  year  1700,  or  thereabouts;  and 
I  the  lord  mayor*s  procession  still  exhibits  some 
characteristics  of  these  ancient  entertainments. 
The  derivation  of  this  word  is  wholly  un- 
known, and  has  afforded  much  scope  to  the 
fancy  of  etymologists. 

Paerina  (Lat).  In  Botany,  the  surface  of 
a  leaf. 

Paffoda.  In  Architecture,  a  name  for  a 
Hindu  temple  containing  an  idoL  Sometimes 
it  signifies  the  idol  itself.  The  pagoda  is 
generally  of  three  subdivisions :  first,  an  apart- 
ment whose  ceiling  is  a  dome  resting  on 
columns  of  stone  or  marble — ^this  part  is  open 
to  all  persons;  second,  an  apartment  for- 
bidden to  all  but  brahmins;  third  and  last, 
the  cell  which  contains  the  statue  of  the  deity, 
enclosed  with  a  massive  gate. 

Paooda.  The  name  of  a  gold  coin,  value 
from  Ss,  to  9s.,  current  in  several  parts  of 
India.  It  is  also  the  name  of  a  silver  coin  of 
the  same  value,  on  which  are  stamped  images 
of  the  Hindu  gods. 

Fairo4llte.     A  mineralogical  synonym  of 

AOALMATOLITB. 

PaffnrldBD  (Lat.  pagurus,  Gr.  wdyovpos,  a 
hermit-crab).  The  name  of  a  tribe  of  Macru- 
rous  Decapod  Crustaceans,  of  which  the  genus 
Pagurus  is  the  type.  Most  of  the  species  of 
this  family  inhabit,  parasitically,  the  deserted 
shells  of  univalves. 

Palffle.  One  of  the  rustic  names  for  the 
Cowslip,  Primula  veris^  chiefiy  used  in  the 
eastern  counties. 

Painiin.  A  poetical  expression  used  by 
English  writers  for  pagan. 

Pains  and  Penalttesp  8111  of^  A  species 
of  process  employed  to  infiict  punishment  on 
state  offenders  out  of  the  ordinary  course  of 
justice.  Every  bill  brought  into  parliament 
for  the  purpose  of  infiicting  such  punishment  is 
a  bill  of  pains  and  penalties,  of  which  bills  of 
attainder  [Attainder]  are,  properly  speaking 
a  species ;  but  the  term  is  more  commonly 
confined  to  bills  introduced  to  infiict  specified 
penalties  for  particular  acts.  The  latest  instance 
of  this  extraordinary  proceeding  was  the  bill 
of  pains  and  penalties  against  Queen  Caroline 
(1820),  introduced  into  the  House  of  Lords, 
and  passed  by  them,  but  not  carried  into  the 
Commons. 

Painter.  In  Naval  language,  a  rope  used 
to  fasten  a  boat  to  any  other  object. 

Painter's  CoUo.     [Colic] 

Palntlnff  (Fr.  peinture).  In  strict  defini- 
tion, painting  is  an  art  which,  by  means  of 
light,  shade,  and  colour,  represents  on  a  plane 
surface  all  objects  presented  to  the  eye  or  to 
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the  imagination.  The  word  (ypd^uf)  used  to 
express  painting  among  the  Greeks,  bein|;  the 
same  as  that  employed  for  writing,  indicates 
the  tools  with  which  drawing  was  performed 
among  that  people,  viz.  the  ffraphis,  a  stjle  or 
pen  of  wood  or  metal,  used  on  a  levigated 
plane  of  wood,  metal,  or  some  other  raepared 
groimd ;  the  mode,  letters  or  lines.  Until  its 
operations  become  foimded  on  the  faithful  re- 
presentations of  visible  objects  of  nature,  un- 
di8%ured  by  mannerism  and  modification  from 
the  fashion  and  habits  of  a  country  (such,  for 
instance,  as  we  meet  with  in  tne  Indian, 
Egyptian,  and  Chinese  representations  of  the 
human  form),  it  is  scarcely  entitled  to  the 
appellation  of  fine  art ;  hence,  dismissing  with 
few  remarks  its  appearance  in  those  countries 
where  traces  of  it  in  that  condition  are  to  be 
found,  we  shall  speak  chiefly  of  that  sesthetic 
deyelopement,  simplicity  of  end,  and  unifor- 
mity of  pursuit,  which  enabled  the  ancient 
Greeks,  the  great  arbiters  of  form,  to  cany  it 
to  a  degree  of  excellence  which  no  subsequent 
age  or  nation  has  been  able  to  surpass. 

Goguet,  in  his  Ortgiiu  de»  Zour,  says,  that 
the  first  essay  of  the  art  of  writing,  using  the 
expression  in  its  most  general  sense,  was  by 
means  of  the  representation  of  corporeal  objects : 
such  as  the  Egyptian  hieroglyphics.  The  earliest 
people,  he  says,  naturally  used  this  method  for 
exhibiting  their  thoughts,  and  commenced  l}y 
representing  to  the  eje  the  objects  they  wished 
to  impress  on  the  mmd.    The  origin,  howeyer, 
of  pamting,  properly  so  called,  inyolyed  as  it  is 
in  the  greatest  obscurity,  presents  one  of  the 
most  d&cult  questions  in  the  history  of  the 
arts ;  and  opinions  are  yeiy  much  diyided  as  to 
the  country  that  gave  birth  to  it     Pliny  says, 
that  the  £^;yptians  boasted  of  being  acquainted 
with  the  art  six  thousand  years  before  the 
Greeks ;   but  his  words  are,  '  Affirmant,  yana 
pnedicaUone,  ut  palam  est.'    The  specimens  of 
Egyptian  paintings  now  extant  exhibit  a  collec- 
tion of  conventional  representations  of  human 
and  other  figures  which    indicate    extremely 
slender  advances  in  the  aesthetic  element  of 
the  art.    They  are  mostly  rudely  drawn:  no 
notion  of  perspective  or  grouping,  as  we  under- 
stand it,  nor  sentiment,  appears  in  any  of  their 
productions,  thouffh  the  Jb^^yptians  show  con- 
siderable practical  skill,  and  occasionally  great 
freedom  ox  h&ndling.   Their  resources  in  colours 
were  very  great;   they  are  commonly  mixed 
with  glue  size.    The  Greeks  got  their  colours 
from   the  Egyptians.    Tyre  and  Sidon  were 
celebrated  for  their  artists;  Paris,  it  is  said, 
took  Sidonian  girls  with  him  to  Troy,  there  to 
work  their  many-coloured  embroideries.    This 
embroidery,  pictura  textUUt  is  the  only  kind  of 
painting  noticed  in  the  Homeric  poems. 

The  art  of  painting  in  China  seems  to  have 
mmained  the  same  from  time  immemorial.  It 
has  never  exceeded  the  bounds  of  imitation, 
and  even  in  that  respect  it  is  devoid  of  taste 
and  truth.  The  human  figure  with  the  Chinese 
is  a  distorted  misrepresentation,  and^  their  per- 
spective is  attained  Dy  piling  one  object  on  the 
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top  of  another  till  the  picture  is  all  earth  and 
no  slqr*  Invention  ana  imagination  were  never 
known  among  them ;  and  though  they  are  in 
many  respects  ingenious  in  manipulation,  their 
dexterity  is  exhausted  in  painting  the  fins  of  a 
fish  or  the  petals  of  a  plant 

Etruscan  art  is  known  to  almost  every  person 
by  the  vases  that  bear  that  name,  and  of  which 
there  is  an  extensive  and  interesting  collection 
in  the  British  Museum;  but  they  are  mostly 
of  pure  Greek  manufacture.    Though  the  his- 
tory of  this  nation  is  involved  in  obscurity, 
sufficient  information  has  reached  us  to  demon- 
strate the  height  of  perfection  to  which  they 
carried  the  fine  arts.    About  twelve  miles  from 
the  town  of  Civita  Vecchia  stood  the  ancient 
Etruscan  city  of  Tarquinii;  near  which  are 
found   a   considerable    number  of   sepulchral 
grottoes,  some  of  them  decorated  with  paintinss 
and  figures. much  in  the  style  of  those  on  tht 
Etruscan  vases.   Some  of  the  pictures  represent 
combats,  and  in  others  the  subjects  are  dances 
of  females,  all  executed  with  considerable  spirit 
(Micali,  Monumenti  deaU  Aniicki  Popoli  ItaUani, 
Flor.  ld32-44 ;  Dennis's  Cities  and  Cemeteries 
of  Bstruria^  Lond.  1848.)    Their  pottery,  how- 
ever, appears  to  afford  the  greatest  number 
of  specimens  in  the  arts  of  design ;  the  forma 
displayed  in  the  contours  of  the  vases,  no  leas 
than  the  paintings  with  which  they  are  deco- 
rated, evince  wonderful  elegance  in  aesign,  wiUi 
purity  of  form,  and  ingenmty  in  its  delineation. 
Their  power  over  line  and  their  facility  of 
execution  may  be  easily  conceived  from  the 
absorbent  nature  of  the  material  upon  which 
they  wrought.    Ko  retouching  was  possible ;  but 
the  whole  must  have  been  completely  arranged 
in  the  mind  before  it  oould  be  struck  off  by  the 
artist    Pliny  (xxxv.  6)  states  that  in  his  day 
the  town  of  Ardea,  an  ancient  city  of  Etruria, 
contained  in  the  temple  of  Juno  some  paintinffs, 
which  he  ascribes  to  a  period  anterior  to  Uie 
time  of  Tan^uinius  Priscus,  and  mentions  with 
surprise  their  then  perfect  state  of  preserva- 
tion.   At  Lanuvium,  also,  he  describes  a  naked 
group  of  Atalanta  and  Helen,  which  were  simply 
painted  on  the  wall,  and  exhibited  great  merit 
in  execution.     These  Caligula,  after  a  fruit- 
less attempt,  failed  in  removing.  Care,  another 
Etruscan  city,  .possessed  some  paintings  of  an 
early  date. 

In  the  following  remarks  on  Greek  painting, 
Fuseli's  first  Lecture  has  been  freely  made  use 
of;  for  full  details  of  the  subject,  the  reader  is 
referred  to  the  article  'Painting'  in  ^eDict.  of 
Greek  and  Roman  Antiquities,  hond.  1842,  and 
Womum's  Epochs  of  Painting,  Lond.  1864. 

The  vocabulary  of  tho  tecnnical  expressions, 
nature,  beauty,  grace,  taste,  copy,  imitation, 
genius,  and  tatent,  is  explained  as  follows: 
^y  nature  is  meant  the  general  and  permanent 
principles  of  visible  objects,  neither  disfigured 
by  accident  nor  distempered  by  disease,  neither 
modified  by  fashion  nor  local  habits.  Beauty 
is  that  harmonious  whole  of  the  human  frame^ 
that  unison  of  parts  to  one  end,  which  enchants 
us.    It  is  the  result  of  the  standard  set  by  tiM 
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gyeat  wuten  of  the  ex^i  Uie  aaeie«l8,.And 
oonfirmed  by  modenn  tmitetkHiL  .  Grace.  J«  :i^i 
tftlMB  balance,  of  motion  and  repoee^  spring-, 
in^  from  diaeaoter,  founds  oii  propriety »  ami 
neither  fisdling  abort  of  the  demMida  nor  over- 
leapm^  the  modesty  of  nature.  Applied  to 
execution,  it  s  that  deKtevona  ^wev  ¥rhich-lu4e8 
the  means  by  which  it  is-  aUAmed.  By  taiU  ia 
meant  not  cmdely  the  knowledge  of  what  Ja 
right  in  art^  but  an  estimation  of  the  degreea 
oTexoellence  by  comparison,  proceeding  &om 
jnttnessto  refinement.  ,Copy,  though  generally 
coxttounded  with  imitation^  ia  essentially  dif- 
ferent in  operation  and  meaning.  Precision  of 
eye  and  obedience  of  hand  are  the  requisitea 
of  the  former,  without  pretence  to  choice  or 
aelection;  whereas  choice,  directed  by  judg- 
ment or  taste,  is  the  essence  of  imitation. 

*  Of  aenius  I  shall  aneak  with,  reserve,'  aa^s 
J^inseu)  *for  no  word  baa  been  more  indis- 
eriminately  confounded  ;■  by  genius  is  meant 
the  power  which  enlargea  the  circle  of  human 
knowledge,  which  diaeorers  new  materials  of 
nature,  or  combines  the  known  with  noTelly ; 
whilst  talent  arranges,  (mltiYates,  and  polishes 
the  discoveries  of  geniua, 

Beligion  waa  the  motive  of  Greek  art ;  it  waa 
thorefoTB  natural  that  they  should  endeavour 
to  invest  their  own  authors,  for  they  considered 
themselves  of  divine  origin,  with  the  most  per- 
Ibct  form;  and  as  man  alone  possessed  that 
form,  Uiev  oompletebr  and  intellectually  stu- 
died his  elements  and  constitution.  A  climate 
fiivourable-  to  the  develcmement  of  that  con- 
ititution,  and  the  establiahment  of  exerdses 
by  their  civil  and  political  institutions,  created 
models  in  nature  which  raiaed  Greek  art  to  the 
highest  excellence. 

SMagranu,  or  simple  shaded  outlines  such  as 
we  see  on  the  earlier  vaaes,  similar  to  those 
known  under  the  name  of  nlkouettu,  were  the 
first  essays  of  the  art.  They  had  no  addition 
of  character  or  feature  but  what  the  profile 
of  the  olject  thus   delineated   could  afford. 

*  Greek  art  had  her  infiemcy ;  but  the  Graces 
rocked  the  cradle,  and  Love  taught  her  to  speak. 
If  ever  legend  deserved  our  b^ef,  the  amour- 
oua  tale  of  the  Corinthian  maid,  who  traced 
the  shade  of  her  departing  lover  by  the  secret 
lamp,  appeals  to  our  svmpath^  to  grant  it.' 

Both  tiie  plastic  ana  ^phic  arts  owe  their 
origin,  according  to  this  romantic  l^iend,  to 
the  same  source.  The  daughter  of  Dibutades, 
a  potter  of  Sicyon,  settled  at  Corinth,  atruck 
with  the  shiidow  of  her  lover  cast  by  her  lamp 
on  the  wall,  drew  its  outline,  and  with  such 
precision  that  her  father  cut  away  the  plaater 
within  the  outline,  and  took  an  impression  from 
the  wall  in  clay,  which  he  baked  with  the  rest 
of  his  potteiy.  The  le^nd  adds  that  this  sin- 
gular terracotta  was  still  preserved  at  Corinth 
until  the  destruction  of  the  city  by  Mnmmius, 
146  B.C.  This  simple  first  form  or  akiagram 
{vnmypipniw)  was  also  whan  in  colour  easen- 

lialbr  a  monochrome  (mo^oxP^'**'®'')* 

The  next  step  of  the  art  waa  the  monogram 
{ji»p4rYpMtAfioif),  i.e.  the  outline  of  figures  with- 
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ant  lights  or  'shi^e,  with-  the.  additioii,  how^ 
ever,  of  parts  within  the  figure,  suidi,  for 
inatanee^  as  the.  outlines  ^of  ilaxman.  It  waa 
invented  by  Philodea  of^gyptor  Cleanthea  of 
Corinth ;  but  the  first  who  acquired  repotatioa 
by  thia  Jdnd  of  art  were  Araicea  of  Corintli 
and  Telephanea  of  Sicyon.  From  thia  to  the 
monot^romef  or  painting  of  a  single  colour  with 
light  and  shade,  at  first  apparenUy  on  a  vHiitB 
ground,  generally  of  a  red,  aometimea  of  a  daric 
brown  or  black  colour,  waa  the  next  advance. 
The  first  eminent  colouiist  of  this  claaa  waa 
deophantua  of  Corinth.  The  next  step  was 
the  superinduction  of  diflferent  colours,  or  the 
invention  of  the  polfckrome,  which,  hj  the  ad- 
dition of  the  pencil  to  the  style,  raiaed  the 
stained  drawing  to  a  legitimate  picture.  Hy- 
eiemon,  Dinias,  and  Charmadaa  are  mentioned 
by  Pliny  aa  having  been  fiunoua  monochromiata. 
Itia,  of  course,  only  in  the  polychrome  that  we 
have  the  real  developementof  die  art  of  paint- 
ing, the  art  of  repreaenting  natnral  o^jecta  in 
a  natural  manner,  the  ("79^^  of  the  Greeks. 
Eumarua  of  Athena  and  Cimon  of  Cleama  were 
among  the  earliest  pioneers  of  tiie  art,  the 
latter  being  spoken  of  as  the  inventor  of  ibre- 
shortenings — catagrapha, 

Polygnotus  is  the  first  great  name  that 
appears  on  record  at  a  period  when  some  satis- 
factory history  of  the  art  might  be  commenced. 
He  fiourished  about  460  years  B.a  So  grert 
was  his  success  in  the  Poedle  at  Athena,  and 
the  Lesche  or  public  hall  of  the  temple  of 
Apollo  at  Delphi,  that,  in  a  general  eonndl  of 
the  Amphictyons,  it  was  aolemnly  decreed  that 
hia  eroenses,  whenever  he  travelled  in  Greece, 
should  be  borne  at  the  public  change.  From 
the  description  of  his  pictures  by  Paosanias,  it 
would  seem  that  composition  in  paintings  as  ws 
now  understand  that  term,  was  not  at  all  undov 
atood,  inaamuch  as  that  author  begins  his  de- 
scription at  one  end  of  the  picture  and  finishes 
at  the  opposite  extremity,  whidi  indicates  pretty 
plainly  that  there  could  be  no  central  groiqp 
or  figure  to  which  the  rest  were  subordmake. 
Aristotle  {Poetica^  ii.  ii.)  sa^  that  Polygnotoa 
improved  his  model;  and  if  we  consider  the 
variety  of  powers  by  which  the  parte  of  his 
pictures  were  distinguished,  it  woiud  be  unfiur 
to  say  that  the  primitive  arrangement  just 
mentioned  arose  nom  want  of  oomprahenson 
in  the  artist  ^  The  separate  groupa  illuatrated 
differtnt  subjects,  and  constitnted  probaUy 
several  picturea.  The  style  of  Polygnotus 
may,  like  that  of  Phidias,  be  called  generic. 
The  subjects  of  his  great  works  at  Del^mi  were 
the  DeBtrucHan  of  Drtw  and  the  JkBceni  of 
Odysseus  (Ulysses)  to  Modes,  and  were  known 
as  the  niad  and  Odyssey  of  Pohvnotna.  Two 
German  painters,  tne  brothers  Kiepenhauaen, 
have  attempted  Uie  revival  of  these  oelebnted 
compositions.  (PeirUures  de  Polygnote  i  Dd^ 
phes  dtssinUs  et  gravUs  tFapri»  la  Ihscriptim 
de  Pavsanias.) 

Th0  principal  contemporaries  of  Polygnotus 
were  Xhonysius  of  Coiophon,  a  portrait  painter; 
Micon  of  Athens,  an  exeellent  horae  painter; 
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■ad  Pananus  of  Atheni^  the  iMph«w  of  Phidias, 
whom  he  MfifU4  in  the  decozatSona  of  the 
throne  of  the  OijApiaa  Jupitflori    -< 

After  these,  abotit  420  m,e^  ettne  Apollodoroa 
the  Athenian.  *  This  painter/ sajs  fiiieli,  *  ap- 
pbed  the  essential' pfineiplee  of  Pol^gnotos 
to  the  delineatioQ  of  the<^>eaies,'by  WTesti* 
gating  the  leading  forms  that  diseriminate  the 
varioas  classes  of  hnman  qualities  and  passions. 
The  acnteness  of  his  taste  led  him  to  disooTer, 
that  as  all  men  irore  connected  by  one  general 
form,  so  they  were  separated  each  by  some  pre- 
dominant power  which  fixed  character  and  bound 
them  to  a  class.'  Pliny  and  Plutarch  considered 
Apollodorus  as  the  first  colourist  of  his  age. 
It  is  probable  firom  their  descriptions  that  he 
was  the  ioTontorof  local  colour  and  tone,  which 
received  from  the  former  the  term  Mplendor, 
He  seems  to  have  been  a  kind  of  Bembrandt  in 
effect ;  he  was  called  the  Skadotoer.  Zeuxis  of 
Heradett,  in  Macedonia,  succeeded  to  Apollo- 
dorus, and,  by  uniting  in  one  figure  the  most, 
perfect  parts  of  many  models,  produced  an 
ideal  form  (his  Hden  of  Ovtan),  which,  in 
his  opinion,  constituted  the  supreme  degree  of 
human  bewity.  Lucian  deserioes  a  picture  he 
exhibited  at  the  Olympic  games  as  remarkable 
for  iti  inrention ;  it  was  the  representation  of  a 
female'  Oentaur  suckling  her  young,  and  the 
aooonnt  is  to  be  found  in  the  memoir  inscribed 
with  the  name  of  Zeuxis. 

Parrhasius,  a  native  of  Ephesus,  but  a 
(stizen  of  Athens,  was  the  son  and  disciple  of 
Evenor,  and  contemporary  of  Zeuxis.  "Bj  his 
subtle  examination  of  outline,  he  estabbshed 
that  standard  of  divine  and  heroic  form  which 
zaised  him  to  the  authority  of  a  legislator  from 
whose  decisions  there  was  no  appeaL  That  he 
was  a  thorough  master  of  all^ozy,  is  evident 
from  his  embcSying  by  signs,  universally  under- 
stood, the  Athoiian  ^ple  (AHMOS),  in  which 
he  expressed  at  once  its  contradictory  qualities. 
'Perhaps,'  observes  Fuseli, '  hetraced  the  jarring 
brandies  to  their  souioe,  the  aboriginal  monu 
principle  of  the  Athenian  character,  whidi  he 
made  intuitive.  This  supposition  alone  can 
shed  a  dawn  of  possibility  on  what  dse  appears 
impossible.'  In  his  competition  with  Timanthes 
the  GyUmiahi  or,  as  some  say,  of  Sioyon,  he 
had  the  mortifleation  to  be  declared  by  a  ma- 
jority of  votes  inferior  to  him.  The  subject  of 
the  competition  in  which  he  was  thus  d^eated 
was  the  contest  of  Ajax  and  Ulysses  for  the 
arms  of  Achilles. 

Pkrrhasius  is  said  to  have  combined  the  ttme 
of  Apollodorus  with  the  fine  form-  of  2^uxis, 
and  the  classic  invention  and  expression  of 
Polygnotns ;  but  he  was,  says  Pliny,  the 
most  insolent  and  arrogant  of  artists. 

Ko  picture  of  antiqmty  has  acquired  so  much 
celebrity  as  the  sacnflce  of  Iphigenia  in  Aulis 
by  Timanthes.  Quintilian  informs  us  that  it 
was  painted  in  coiftest  with  Colotes  «f  Teos,  an 
artist  from  the  school  of  Phidias,  and  crowned 
with  victory  at  its  riTal  exhibatioii;  This  pic- 
ture^ which  has  been  the  subject  ef  the  un« 
Bmited  praise  of  critics  of  antaquity,  has,  in 
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modem  times,  been  ithe  suljeet  of  crifeieiiBiit 
from  the  drciunstance  of  Timanthes  liiding  the 
fiMe  of  the  father  f  Afpimeniiion)  of  the  victim 
in  his  mantle,  as  oemg  unable  l>y  his  art  to 
express  the  intensity  and  agony  of  his  grief. 
Upon  this  Sir  Joshua  Benpolos  observes  in 
his  Eighth  Discourse,  *  If  difHeakies  overcome 
make  a  great  part  of  the  merit  of  ait,  difficul- 
ties evaded  can  deserve  but  little  commendation.' 
The  French  critic,  Falconet,  1^  not  been  less 
unsparing  than  the  English  president  in  his 
conaemnation  of  the  artifice.  The  answer  of 
Fuseli  to  these  critics  appears  to  us  satisfiictoiy. 
He  says,  'The  subject  of  Timanthes  was  the 
immolation  of  Iphigenia.  Iphigenia  was  the 
principal  figure ;  and  her  form,  iM^r  resignation, 
or  her  anguish,  was  the  painter's  principal 
task :  the  figure  of  Agamemnon,  however  im- 
portant, is  merely  accessory,  and  no  more 
necessary  to  make  the  subject  a  comj^teljr 
tragic  one  than  that  of  Clytemnestra,  the 
mother ;  no  more  than  that  of  Priam,  to  im- 
press us  with  symrathy  at  the  death  of  Poly- 
xena.'  Again,  *  They  ascribe  to  impotence 
what  was  the  forbefunmce  of  judgment  Ti- 
manthes felt  like  a  fiither ;  he  did  not  hide  the 
face  of  Agamemnon  because  it  was  beyond  the 
power  of  his  art — not  because  it  was  bmnd 
the  possibility,  but  because  it  was  beyond  the 
digmty  of  expression ;  because  the  inspiring 
feature  of  paternal  affoction  at  that  moment^ 
and  the  action  which  of  necessi^  must  have 
accompanied  it,  would  either  have  destroyed 
the  grandeur  of  the  character  and  the  solemnity 
of  ^  scene,  or  subjected  the  painter  with  the 
majority  of  his  judges  to  the  imputation  of 
insensibility.'  Toe  same  expedient  to  eroress 
grief  was  adopted  by  Michael  Aiigelo  in  the  fisure 
of  Ab^m,  and  by  Ranhael  in  the  ExpuUion 
from  ParatUsSf  borrowea  from  Masaccio.  These 
were  the  artists  idio  formed  the  second  school 
of  art,  and  established  its  end  and  limits.  On 
it  was  founded  the  third  P^nod  of  stjrle^  the 
Alexandrian,  in  which  leflneBieiit  inouced  a 
ffrace  and  beauty  to  forms  not  to  be  surpassed. 
It  was  the  last  stage  of  progression  and  acquisi- 
tion, and  was  characterised  bj  refinement  of 
execution  and  individualitv  of  representation. 
This  appears  to  have  been  cmefl^lnought  about 
by  Eupompus  of  Sicyon:  and  his  authority  was 
so  great  uiat  out  of  the  Asiatic  and  Grecian 
schools  of  painting  he  formed  a  third,  by  divid- 
inff  the  last  into  Uie  Atdo  and  the  Sicyonian. 
Vnien  consulted  hy  L^ppus  (Pliny  1.  xxxv.) 
on  a  standard  of  imitation  m  art,  he  pointed  to 
the  crowd  passing  bv ;  obsendng  that  nature, 
not  an  artist^  should  be  the  olject  of  imitation. 
Pamphilus,  a  Macedonian,  the  master  of  Apelles, 
and  the  mostscientiflc  artist  of  his  dav,  aoopted 
the  doctrines  of  Eupompus.  To  ths  art  of 
painting  he  joined  the  study  of  mathematics, 
and  heU  the  opinion  that  without  the  aid  of 
geometry  no  painter  could  ever  arrive  at  per- 
fection. This  period  is  rich  in  great  names, 
all  distingnishfid  for  some  spMihl  quality. 
Pamphilus  of  Amphipdlis  and  his  pupil  MelaB- 
thhis  were  xemArkable  fbr  their  effimte  eoBkf 
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position ;  Apelles  of  Coa  or  of  Colophon  for 
grace  or  beauty;  Protogenes  of  Caunns  for 
elaborate  execution;  Pausias  of  Sicjon  and 
Nicias  of  Athens  excelled  in  light  and  shade 
of  yariotts  kinds — the  latter  in  his  yonth 
•had  been  a  painter  of  statues  (an  hyaXftiirttp 
fyirovoT^f) ;  Euphranor  the  Isthmian  was  dis- 
tinguished for  his  universal  excellence,  or  per- 
haps what  may  be  termed  Academic  precision ; 
Nicomachus  oi  Thebes  for  boldness  of  execution; 
Aristides  his  brother  for  intensity  of  expres- 
sion ;  Theon  of  Samoa  for  his  prolific  fancy ; 
Athenion  of  Maronea  for  accuracy  and  se- 
verity of  style,  especially  in  colour;  besides 
others  of  less  note,  as  Philoxenus  of  Eretria, 
a  battle  painter,  Asdepiodorus  of  Athens, 
and  Echion.  In  Apelles,  we  are  told  by 
Pliny,  unrivalled  excellence  was  foimd.  Grace 
was  his  powerful  and  peculiar  faculty,  in 
which,  ana  in  knowing  where  to  stop,  he  sur- 
passed all  that  preceded  him,  and  left  not  his 
equal  in  the  wond.  The  story  of  the  lines  or 
sketches  which  were  drawn  by  himself  and 
Protogenes  at  Rhodes,  in  competition  with  each 
other,  is  not  a  legendary  tale,  but  a  well  at- 
tested fact.  Aristides  of  Thebes,  and  contem- 
porary of  Apelles,  was  the  first  who,  by  the 
rules  of  art,  attained  a  perfect  knowledge  of 
expressing  the  passions  and  affections  of  the 
mind.  The  history  we  have  of  the  picture 
which  Alexander,  at  the  sacking  of  Thebes, 
sent  to  Pella,  proves  his  power  of  infusing  the 
passions  into  his  works.  In  it  were  expressed 
the  anguish  of  maternal  affection  and  the  pangs 
of  death.  Euphranor,  the  pupil  of  Aristides, 
is  said  to  have  carried  still  further  the  refine- 
ments of  that  expression  so  powerful  in  the 
hands  of  his  master.  Skilled  in  sculpture  as 
well  as  painting,  his  conceptions  were  noble 
and  elevated,  his  style  masculine  and  bold;  and 
he  was  the  first  who  distinguished  himself  by 
imparling  majesty  to  his  heroes.  Asdepiodorus, 
the  Athenian  sculptor  as  well  as  painter,  was, 
as  the  latter,  celebrated  for  the  beauties  of  a 
correct  style  and  the  truth  of  his  proportions. 
Apelles  allowed  himself  to  be,  in  these  re- 
spects, as  much  inferior  to  this  artist,  as  he 
was  to  Amphion  in  the  good  ordering  and 
disposition  of  his  figures. 

In  Rome,  also,  a  taste  for  painting  was  rapidly 
spread  after  the  conquests  of  Greece  and  Sicily, 
but  the  artists  were  for  many  generations 
almost  exclusively  Greeks.  Rome  was,  how- 
ever, always  more  distinguished  for  its  collec- 
tions than  for  its  artists,  who,  of  whatever 
country,  were  for  the  most  part  portrait  painters 
and  decorators.  The  Roman  collectors,  like 
those  of  Egypt,  gave  extravagant  prices  for 
andent  pictures ;  and  some  masterpieces,  even 
in  this  early  time,  were  destroyed  by  inexpert 
picture  deaners.  For  a  Ions  period  i^r 
the  reigns  of  Vespasian  and  nis  son  Titus, 
painting  as  well  as  schlpture  continued  to 
flourish  in  Italy.  Even  under  their  successors, 
Domitian,  Nerva,  and  Trajan,  they  met  with  as 
much  encouragement  as  in  the  most  palmy 
ftate  of  the  artff  in  C^reece.    Under  Hadrian, 
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the  Antonines,  Alexander  SererDS*  Constsntbie^ 
and  Valentinian,  the  art  of  painting  continued 
to  be  an  object  of  interest ;  but  at  length,  in  the 
reign  of  Phocas,  with  the  fall  of  the  empire, 
it  was  involved,  like  the  rest  of  the  noble  arte 
and  sdences,  in  the  common  ruin  brought  about 
by  the  invasions  of  northern  barbarians. 

Greek' painting,  however,  was  not  only  sacri- 
ficed to  the  lust  of  Roman  conquest ;  its  decay 
was  hastened  bv  inherent  vices,  by  pandering 
to  depraved  and  vulgar  tastes.  The  Greeks 
had  their  caricaturists  and  thdr  genre  painters. 
Some  men,  such  as  Pyreicus,  and  Antiphilus,  an 
Egyptian,  acquired  great  names  for  their  pic- 
tures of  the  ordinary  scenes  and  incidents  of 
low  life.  The  greatest  blow,  however,  expe- 
rienced by  the  imitative  arts  of  antiquity,  was 
from  the  change  of  religion  and  the  establish- 
ment of  Christianity.  The  losses  caused  by 
the  early  Christian  iconoclasts  were  over- 
whelming ;  even  the  inroads  of  barbarians  and 
the  decay  involved  by  age  together  can  have 
done  but  little  injury  compared  with  the  wilfd 
destructions  of  a  blind  religious  fanaticism. 

The  Greeks  painted  in  tempera  and  in 
encaustic:  apparently  never  in  fresco.  The 
tempera  or  distemper  was  much  the  same  as 
the  modem  guareOy  or  that  practised  by  the 
early  Italian  painters,  egg  and  fig  sap  being 
the  chief  vehicles.  In  encaustic  paintings  the 
colours  were  mixed  with  a  little  resin  and  wax, 
and  the  picture  was  afterwards  heated  or  bwnt 
in  by  means  of  a  cauterium  or  hot  iron :  some 
celebrated  masters  were  distinguished  in  one 
method,  some  in  another.  There  are  many 
remains  of  ancient  painting  at  Pompeii  and 
elsewhere,  generally  showing  great  fadlityof 
execution,  but^  in  all  decorative  work,  an  extnk 
ordinary  disregard  or  want  of  appreciation  of 
perspective.  Among  the  finest  examples  of 
andent  compositions,  are  the  lai^i^  mosaic  of 
the  battle  of  Issus  in  the  Casa  del  Fauno,  at 
Pompeii,  discovered  in  1831 ;  and  the  painting 
of  the  so-called  Aldobrandini  marriage,  dis- 
covered on  the  Esquiline  early  in  the  seven* 
teenth  century,  and  long  preserved  in  ths 
Aldobrandini  Villa,  but  since  1818  in  the  Vati- 
can, where  it  was  placed  by  Pius  VII.,  who  pur- 
chased it  of  the  Aldobrandini  family  for  2,000 
guineas.  Of  the  numerous  works  on  andent 
painting,  the  following  are  important :  Baitoli, 
liecueUde  Piintures  Antiqttee,  imitiee  JitUiement 
pour  ks  Couleurs  et  pour  le  Trait,  &c.  Paris 
1757,  folio ;  R.  Rochette,  Peintures  Antiques,  at 
Richerches  sur  VEmphi  de  la  Peinture  ^c,  Paris 
1836,  4to. ;  Letronne,  Lettres  ctun  Antiqware 
a  un  Artiste,Pfm%  1840, 8vo. ;  Zahn,  DiesckSn*- 
ten  Omamente  und  Merkwiirdigsten  OemSelde 
aus  Pompeii  ^c.  Berlin  1828 — ff,  folio;  John, 
Malereidcr  Alien,  Berlin  1836,  8vo..;  andRosd- 
lini,  Monumenti  delt  Egitto  e  ddla  Nubia  ±c 
Pisa  1832-44,  folio. 

Painting  in  Ital^  owes  the  dawn  of  its  re- 
storation to  the  immigration  of  Byzantine 
Greek  painters  after  the  Venetian  capture  <A 
Constantinople  in  1204.  But  these  painters 
and  their  scholars  adhered  to  the  medisTai 
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eonTentionalitiefl,  according  to  the  Byzantine 
practice,  until  Giovanni  Cunabue  of  Florence 
(1240-1302),  by  attempting  to  paint  from 
nature  and  as  large  as  life,  caused  a  reyolution 
in  taste  which  established  a  reviral  of  the  art 
Examples  of  the  medisval  and  of  the  revived 
art  may  be  seen  almost  in  juxtaposition  in 
the  National  Qalleiy,  in  the  two  pictures  by 
Margaiitone  of  Arezzo  and  Cimabue.  The 
latter,  though  without  the  art  of  managing 
his  lights  and  shadows,  and  but  slenderly 
acquainted  with  the  rules  of  perspective, 
nevertheless  laid  so  firm  a  foundation  for  the 
tature  improvement  of  the  art,  as  to  entitle 
him  to  the  name  of  the  father  of  the  first  age 
of  modern  painting.  Giotto,  his  pupil,  origin- 
ally a  shepherd  boy,  bom  near  Florence  in 
1276,  was  a  much  more  able  painter  than  his 
master.  He  divested  himself  of  the  shackles 
in  which  the  system  of  the  Greek  art  of  that 
age  had  bound  his  master,  adding  somewhat  of 
prace  to  his  figures  and  nature  f  o  his  colour- 
ing. Of  a  picture  which  he  painted  in  the 
church  D'Ogni  Santi  at  Florence,  representing 
the  death  of  the  Virgin  with  the  Apostles  about 
her,  Vasari  related  that  Michael  Aiigeloused  to 
say  that  the  truth  could  not  be  nearer  ap- 
proached than  in  it.  He  was  the  friend  of 
bante  and  Petrarch,  and  painted  the  portrait 
of  the  former.  On  his  decease,  in  1336,  the  city 
of  Florence  erected  his  statue  in  marble  over 
his  tomb  in  the  cathedral.  There  is  a  good 
example  of  his  work  in  the  National  Gallery. 

Among  the  earlier  painters  of  merit  of  this 
time  may  also  be  mentioned:  Giunta  Pisano, 
employed  at  Assisi;  Taddeo  Gaddi,  Giotto's 
favourite  pupil;  Andrea  Orcagna,  also  a  dis- 
tinguished architect,  who  designed  the  cele- 
brated Loggia  dei  Lanzi  in  the  Piazza  Granduca 
at  Florence ;  Jacopo  di  Casentino ;  Spinello 
Aretino;  Simone  Memmi  of  Siena  (1284- 
1344),  and  Pietro  Cavallini,  of  the  Umbrian 
School.  Painters  were  now  so  numerous  that 
they  began  to  form  trade  guilds,  called  com- 
panies of  St.  Luke,  who  was  almost  invaria- 
bly adopted  as  their  patron,  from  the  old 
church  tradition  that  that  evangelist  was  a 
painter.  All  these  early  artists  were  tempera 
painters ;  neither  fresco  nor  oil-painting  were 
yet  known.  Pietro  d'Orvieto  is  supposed  to 
have  executed  the  first  example  of  pure  or 
buon  freecOf  in  the  Campo  Santo  at  Pisa  in 
1390.  Ot/ or  rather  tumtsA  painting  was  first 
discovered  by  the  brothers  Hubert  and  John 
Van  £yck,  about  1410,  at  Bruges,  and  was 
not  introduced  into  Italy  until  fifty  years 
later,  when  it  was  carried  from  Flanders  to 
Venice  by  Antonello  of  Messina  (1414-96), 
who  bad  learnt  the  method  of  Bruges,  ap- 
parently of  a  third  brother,  Lambert  Van  Eyck. 
Hubert  died  in  1426  at  Ghent,  aged  sixty ;  John 
died  at  Bruges  in  1440,  aged  about  fifty.  The 
art  advanced,  though  but  slowly,  gathering 
little  strength  till  the  appearance  of  Masaccio. 
'Sculpture  had  already  produced  respectable 
specimens  of  its  reviving  powers  in  the  bassi- 
nlievi  of  Lorenzo  Ghiberti,  some  works  of 
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I  Donatello,  and  the  Christ  of  Philippo  Brunel- 
'  leschi,  when  the  first  symptoms  of  imitation 
appeared  in  the  frescoes  of  Tommaso  da  San 
GHovanni,  commonly  caUed  Masaodo,  from  the 
total  neglect  of  his  appearance  and  person. 
Masaocio  first  conceived  that  parts  are  to  con- 
stitute a  whole;   that  composition  ought  to 
have  a  centre,  expression  truth,  and  execution 
unity :  his  line  deserves  attention,  though  his 
subjects  led  him  not  to  investigation  of  form ; 
and  the  shortness  of  his  life  forbade  his  ex- 
tending those  elements  which  Raphael,  nearly 
a  century  afterwaids,  carried  to  perfection.' 
Masaccio  was  bom  in   1402,   and  continued 
the  scries  of  frescoes  commenced  by  his  master 
Masolino  da  Panicale,  in  the  Brancacci  chapel 
at  Florence,  where  he  was  engaged  about  1426 
-27,  when  he  paid  a  visit  to  Rome,  and  there 
died,  it  was  supposed  by  poison,  either  in  1428 
or  1429.     Fnl  Filippo  Lippi  and  his  son  Filip^ 
I  pi  no  are  distinguished  for  delicacy  of  execution. 
Equal  progress  was  in  the  meanwhile  made  iik 
1  the  sentiment  of  art  by  Frd  Giovanni  da  Fiesole,. 
known  as  the  Beato  Angelico  (1387-1465). 
Antonio  Pollojuolo  of  Florence  (1430-1496)  ad- 
vanced to  a  still  higher  degree  the  excellence  of 
execution,  especially  in  tempera.    He  was  the 
first  to  dissect  the  dead  subject  for  purposes, 
of  art.    Both  masters  are  seen  to  advantage 
in  the  National  G^allery.    Andrea  Mantegna, 
bom    near    Padua  in   1431,  was  a  disciple- 
of  Jacopo  Squarcione.    Though  he  was  correct 
in  his  drawing,  well  versed  in  perspective, 
and  apparently  acquainted  with  the  antique, 
albeit  tne  best  antioue  statues  had  not  uien' 
come  to  lights  his  neglect  of  certain  refinements 
induced  a  crudeness  of  taste.  He  died  in  1506, 
having  been  the  first  who  practised  the  art  of 
engraving  in  Italy.    Bono  of  Ferrara,  also  a 
pupil  of  Squarcione,  known  as  Bono  Ferrarese, 
Mantegna*s  contemporary,  was  also  an  excel- 
lent master,  and  pamted  in  a  similar  style.    In 
this  place  we  must  not  forget  the  master  of 
so  great  a  man  as  Leonardo  da  Vinci,  AndrcNft 
Verocchio,  a  Florentine  (1432-88).     He  was 
well  skilled  in  geometiy,  optics,  music,  architec- 
ture, sculpture,  and  painting ;  the  last  of  which 
he  is  saia  to  have  abandoned,  because,  in  a 
picture  whereon  he  was  engaged  of  the  baptism 
of  our  Saviour,  his  pupil,  Leonardo,  had,  under 
his  order,  painted  in  an  angel,  holding  up  some 
part  of  our  Saviour*8  garment,  so  far  excelling^ 
Andrea's  own  figures,  that,  enraged  ftt  being 
outdone  by  a  youth,  he  resolved  never  again  to 
wield  the  pendL    It  is  said  he  was  the  first 
who  preserved  individual  likeness  by  moulding 
the  face  in  plaster  of  Paris.    Leonardo  da 
Vinci,  of  noble  descent,  and  bom  about  1452 
in  a  castle  so  named  near  Florence,  surpassed? 
all  his  predecessors.    His  powers  seem  to  have^ 
been  unlimited :  he  was  an  admirable  sculptor 
and  architect,  a  skilful  musician,  an  excellent 
poet,  expert  in  anatomy  and  chemistry,  and 
well  vened  in  all  parts  of  the  mathematics. 
Rubens  had  a  very  nigh  opinion  of  his  works» 
and  especially  of  his  Cenacolo,  in  the  refectory 
of  the  Dominicans  at  Milan.    He  was  many 
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▼Mrs  director  of  an  a^emy  of  painting  at 
Hilan,  which  city  he  much  benefited  by  his 
contrivance  of  the  canal  that  supplies  it  with 
water  from  the  riyer  Adda.    His  death  took 
place  at  Cloux  near  Amboise,  in  France,  in 
1519 :  the  stoiy  of  his  dying  in  the  arms  of 
Francis  I.  has  proved  to  be  a  fiction.     The  \ 
last  master  of  this  period  was  Frd  Bartolomeo 
deUa  Porta.     Though  not  endowed  with  the 
comprehension  of  Leonardo,  he  gave  gradation 
to  colour,  form  and  masses  to  drapery,  and 
dignity  to  execution.    Fri  Bartolomeo  was  a 
native  of  Savignano,  near  Florence,  and  was 
bom  in  1469.    Nudities  were,  from  scruples  of, 
conscience,  scarcely  ever  represented  by  him, ' 
though  he  was  a  perfect  master  of  drawing  the  ' 
human  figure.    He  was  the  first  who  used  the  j 
lay  figure.     Fuseli  says  of  him,  *  He  was  the 
true  master  of  Raphael,    whom   his   tuition  I 
weaned  from  the  meanness  of  Fietro  Ferugino,  | 
and  prepared  for  the  mighty  style  of  Hichael  | 
Angelo  Buonarotti.'    Fra  Bartolomeo  died  in 
his  convent  of  St.  Mark,  in   1517.     Of  the 
Umbrian  painters,  the  great  master  was  Fietro 
Yannucci,  called  II  Ferugino,  bom  at  CittA 
della  Pievo  in  1546.      He  died   a  citizen  of 
Ferugia,  at  Castello  di  Fonti^ano  in  1524. 
He  and  Francesco  Eaibolini  of  Bologna  (1450- 
1517)>  commonly  called  Francia,  were  the  first 
great  Italian  oil-painters ;  masterpieces  of  both 
xojij  be  seen  in  our  own  National  Gallery. 

The  greatest  of  the  Florentines  was  Michael 
Angelo  Buonarotti,  born  at  Castel  Caprese,  near 
Arezzo,  March  6,  1475.  He  studied  painting 
with  Domenico  Ghirland^o,  but  first  distin- 
guished himself  as  a  sculptor.  His  great  fres- 
coes of  the  Sistine  Chapel  at  Rome  were  painted 
in  1509-12  and  1533-41.  In  1547  he  was  made 
architect  of  St.  Peter's,  and  carried  out  the 
building  to  the  base  of  the  cupola ;  he  died  at 
Rome  on  February  17,  1564,  and  on  March  14 
following  was  buried  in  a  vault  of  the  church 
of  Santa  Croce  at  Florencce. 

•  Sublimity  of  conception/  says  Fuseli,  *  gran- 
•  deur  of  form,  and  breadth  of  manner,  are  the 
elements  of  Michael  Angelo's  style.  B^  these 
principles,  he  selected  or  rejected  the  objects  of 
imitation.  As  painter,  as  sculptor,  as  architect, 
he  attempted,  and,  above  any  other  man,  suc- 
ceeded, to  unite  magnificence  of  plan,  and  end- 
less variety  of  subordinate  parts,  with  the 
'Utmost  simplicity  and  breadth.  His  line  is 
oniforroly  grand ;  character  and  beauty  were 
Admitted  only  as  far  as  they  could  be  made 
subservient  to  grandeur.  The  child,  the  female, 
meanness,  deformity,  were  by  him  indiscrimi- 
nately stamped  with  grandeur.  A  beggar  rose 
from  his  himd  the  patriarch  of  poverty ;  the 
hamp  of  his  dwarf  is  impressed  with  dignity : 
his  women  are  moulds  of  generation ;  his  in- 
fknts  teem  with  the  man  ;  his  men  are  a  race 
0f  giants.'    Again, '  He  is  the  inventor  of  epic 

Sunting,  in  that  sublime  circle  of  the  Sistme 
hapel,  which  etzhibits  the  origin,  the  progress, 
■nd  the  final  dispensations  of  theocnt^.'  His 
wincipal  disciples  or  followers  were  Msrcello 
Yenusti,  U  Aosso,  Qioigio  Yasari,  and   Fr& 
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Sebaatvuio  del  Piombo,     Raphael  Santl  of 
Urbino  was  bom  on  April  6, 14S3,  and  died 
on  April  6  (Good  Friday),  1520.     The  graor 
and  .mild  genius  of  Ri^hael  were,  perhaps, 
much  more  capable  of  exciting  our  sympathies 
than  the  burst  of  inspiration  which  the  works 
of  the  last-named  master  universally  exhibited. 
As  Michael  Angelo  was  the  fiither  of  epic  paint 
ing,  so  was  Raphael  the  father  of  dramatic  paint- 
ing.   '  If  separately  taken,'  says  Fuseli,  '  the 
line  of  Raphael  has  been  excelled  in  correct- 
ness,   elegance,  and  enerey;   his  colours  far 
surpassed  in  tone,  and  truth,  and  harmony ;  his 
masses  in  roundness,  and  his  chiaro-oscuro  in 
effect:    considered  as  instruments  of  pathos, 
his  pictures  have  never  been  equallea;  and 
in  composition,  invention,  expression,  and  the 
power  of  telling  a  story,  he  has  never  been 
approached.*      Griulio  Romano,  architect  and 
painter,  was  his  greatest  pupil.    His  style  was 
drier  and  harder  than  any  of  Raphael's  school, 
and  he  was  frequently  harsh  and  ungrateful, 
though  generally  vigorous    and  often    grand. 
He  died  of  fever  at  Mantua  on  Kovember  1, 
1546,  in  his  forty-eighth  year. 

Giorgio  del  Castel  Franco,  called  (from  his  size 
and  beauty)  Giorgione,  and  Tiziano  Yecelli, 
combined  with  form  the  alluring  and  fascinating 
charm  of  colour.  Bom  in  the  Yenetian  States, 
and  in  the  same  year  (1477),  they  laid  Uie 
foundation  of  the  Venetian  school.  Gioigione 
died  young  in  1511.  Titian  survived,  to  cany 
out  their  principles,  to  the  unusual  age  of 
ninety-nine;  he  died  of  the  pl^rue  in  1576. 
Giovanni  Bellini,  the  master  of^udan  (1426- 
1516),  was  a  good  painter  of  portraits  and  of 
Madonnas,  and  an  excellent  colourist,  as  were 
also  his  contemporaries  and  rivals  Giambat- 
tista  Cima  da  (Jonegliano  and  Marco  Basaiti. 
Other  good  painters  of  the  north  of  Italy  of 
this  time  were,  Vittore  Carpaccio,Paolo  Morando, 
Bonsignori,  and  Girolamo  dai  labri;  by  all 
of  whom  there  are  fine  works  in  the  National 
Gallery.  Paolo  Cagliari,  commonly  called 
Paul  Veronese  (1528-1586),  developed  the 
splendour  of  the  Yenetian  sdiool  to  the  t^tmost 
magnificence.  Jacopo  Robusti,  called  Tinto- 
retto (1512-1594),  a  great  master,  but  too 
often  careless,  professed  to  combine  the  co- 
louring of  Titian  with  the  drawing  of  Michael 
Angelo.  Of  Titian,  Fuseli  says,  'He  invented 
that  breadth  of  local  tint  which  no  imitation 
has  attained,  and  first  expressed  the  negative 
nature  of  shade :  his  are  the  charms  of  glazing 
and  the  mystery  of  reflexes,  by  which  he  de- 
tached, rounded,  connected,  or  enriched  his 
objects.'  '  He  is  the  father  of  portrait  paint- 
ing, of  resemblance  with  form,  character  with 
dignity,  and  costume  with  subordination.' 
Antonio  Ueti  or  AUeflTi,  called  Correggio, 
from  the  place  of  his  birth,  in  the  duchy  of 
Modena,  completed  the  charms  of  colouring 
and  chiaro-oscuro.  His  chief  works  aie  at 
Modena  and  Parma:  at  which  last  place  he 
passed  the  p^reater  portion  of  his  life.  He  died 
at  Correggio  of  a  fever,  at  the  eady  age  of 
forty,  on  March  5,  1584.  Though  the  power  of 
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Correggio*ii  eolouring  was  great,  still  greater 
was  that  of  his  ehiar(M)8curo.  The  merits  of 
Eaphael  are  pathos  and  character ;  the  power 
of  Titian  was  his  colour,  and  that  of  Coneggio 
his  harmony.  We  have  not  space  to  dwell 
on  the  genius  of  Pordinone,  who  disputed  the 
superiority  of  Titian,  the  meagre  style  of  An- 
drea Vannucchi,  sumamed  Del  Sarto,  or  the 
extraordinary  vigour  but  puerile  imbecility 
of  conception  of  Pellegrino  Tibaldi ;  but  we 
must  not  pass  without  notice  the  name  of 
Sebastiano  del  Piombo,  a  Venetian,  who  died 
at  Rome,  at  the  age  of  sixty-one,  in  1547.  His 
name  Del  Piombo  is  derired  from  his  office  of 
keeper  of  the  leaden  seals  eiyen  him  by  Pope 
Clement  VII.  Here  he  so  ingratiated  himself 
with  Michael  Angelo,  by  joming  the  party 
against  Kaphael,  that  he  was  assisted  in  his 
designs  by  that  great  master,  and  especially 
in  the  Raising  of  Lasarus  now  in  tho  National 
Gallery,  which  gained  the  universal  applause 
of  Rome,  and  was  even  put  on  a  par  with  the 
celebrat^  picture  of  the  Transfiguration  by 
Raphael,  but  Michael  Angelo  had  no  hand 
in  the  painting  of  it.  Equally  favoured  by 
M^hael  Angelo  was  Daniele  Ricciarelli  of 
Volterra,  who  died  at  Rome  in  1566  in  his 
fifty-seventh  year ;  he  was  a  sculptor  as  well 
as  painter.  The  depravation  of  the  style  of 
Michael  Angelo  which  now  generally  super- 
vened is  sufficiently  visible  in  the  works  of 
Giorgio  Vasari,  born  at  Arezzo  in  1512,  to 
whom  the  world  is  more  indebted  for  the  la- 
bours of  his  pen,  in  the  History  of  the  Lives 
of  the  most  cfitbratsd  Painters,  Sculptcrs,  and 
Architects,  first  published  at  Florence  in  1550, 
than  for  tliose  oi  his  pencil :  he  died  at  Flo- 
rence, June  27i  1674. 

'Vasari,*  says  Fuseli,  *  overwhelmed  the 
palaces  of  the  Medici  and  of  the  popes,  the 
convents  and  churches  of  Ital^,  with  a  deluge 
of  mediocrity.  Francesco  Pnmaticcio,  of  Bo- 
logna, the  scholar  of  Giulio  Romano,  made 
abbot  and  superintendent  of  the  royal  build- 
ings of  St.  Martin  de  Troves  bv  Francis  L, 
studied  and  spread  the  stvle  of  his  master  in 
Fiance,  where  he  decorated  the  palaces  of  that 
king  with  mythology  and  allegory,  in  which 
he  was  assisted  by  his  pupil,  Niool6  del- 
r  Abate,  and  II  Rosso  or  Maltre  Roux,  a 
Florentine.  He  was  the  founder  of  the  so- 
called  school  of  Fontainebleau,  out  of  which 
the  French  school  of  painting  arose.  Prima- 
ticcio  died  wealthy  at  Paris  in  1570,  aged 
sixty-six.  Francesco  Mazzuoli,  called  from 
Parma,  the  place  of  his  birth,  Parmegiano,  was 
an  imitator  of  Correggio  in  tone  and  colonr, 
and  of  Michael  Angelo  in  form;  he  was  bom  in 
1504,  and  died  at  the  early  age  of  thirtv-six. 
'That  disengaged  play  of  delicate  fonna,  says 
Fuseli, '  the  svelieeta  of  the  Italians,  is  the  pre- 
rogative of  Parmegiano,  though  nearlv  always 
obtained  at  the  expense  of  proportion. 

Towards  the  end  of  the  sixteenth  century, 
Lodovico  Carraed  (1655-1619),  with  his  eoasiiui 
Annibale  and  Agostino,  fbttnded  a  school  at 
Bdognat  in  which  it  was  pn^Kwed  to  select  the 
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beanti^  eoirect  the  faults,  supphf .  the  defects, 
and  avoid  the  extremes  of  tho  dmerent  styles, 
and  so  attempt  to  foim  a  perfect  system.  The 
recipe  of  ingredients  for  the  formation  of  a 
perfect  painter  are  contained  in  a  sonnet  by 
Affoetino,  well  known  to  artists ;  they  are  as 
follows:  Roman  design,  Venetian  motion  and 
shade,  Lombard/s  dignified  tone  of  colour,  the 
fierce  style  of  Michael  Angelo,  RaphaeFs  symme- 
try, Titian's  truth  to  nature,  and  Correggio's 
sovereign  purity :  add  to  these  the  decorum  and 
solidity  of  Tibaldi,  the  learned  invention  of 
Primaticdo,  and  a  little  of  Parmegiano's  grace ; 
or,  to  sare  all  this  trouble,  imitate  the  works 
of  Niool6  dell'  Abate.  This  was  empiricism 
unworthy  of  such  men  as  the  Carracci,  whose 
talents  were  of  a  very  high  order;  but  this 
was  the  beginning  of  the  so-called  edecticiism 
which  distinguished  the  art  of  the  seventeenth 
century,  and  gradually  deteriorated  into  a  spe- 
cies of  academic  materialism.  Agostino  (1669- 
1 601 ),  with  a  singular  modesty,  which  prompted 
j  him  rather  to  propagate  the  fame  of  others  by 
his  graver,  thim  by  steady  exertion  to  rely 
on  his  own  power  for  perpetuity  of  name,  was 
th^  most  learned  of  the  Carracci,  and  a  good 
colourist.  Annibale,  whose  taste  was  unequal 
to  both  of  these,  though  his  power  of  execution 
was  far  superior,  was  bom  at  Bologna,  in  1660, 
and  was  the  disciple  of  his  cousin  Lodovico. 
His  great  work  was  the  painting  of  the  Famese 
Palace,  in  which,  whilst  we  admire  the  vigour 
of  the  execution,  we  cannot  help  lamenting 
the  choice  of  subject,  which,  says  Fuseli,  is  '  a 
chaotic  series  of  trite  fable  and  bacchanalian 
revelry,  without  aUegoiy,  void  of  allusion, 
merelv  to  gratify  tho  puerile  ostentation  of 
dauntless  execution  and  academic  vigour/ 
Such  was  the  veneration  of  Annibale  Carraod 
for  the  genius  of  Raphael,  that  his  deathbed 
request  was  to  be  buried  in  the  same  tomb 
with  him  (the  request  was  complied  with),  in 
the  Pantheon  at  Rome,  1609.  This  eclectic 
Bolognese  school  did  not  last  long :  its  scholars 
soon  followed  each  his  own  peculiar  taste.  Its 
principal  masters  were  Bartolomeo  Sdiedone 
(1680-1616),  Guido  Reni  (167&-1642),  Lan- 
franco,  Alb^i,  Domenichino,  and  Guerdno. 
Schedone  embraced  and  often  applied  the  har- 
mony and  colour  of  Correggio ;  whilst  Giovanni 
Lanfranco  (1681-1647)  strove  to  follow  him 
through  the  expanse  of  his  creation  and  masses, 
more  especially  in  his  greet  schemes  of  fore- 
shortened groups. 

'  Chnce,'  says  Fuseli,  '  attracted  Guido,  but  it 
was  the  studied  grace  of  theatres ;  his  female 
forms  are  abstracts  of  antique  beauty,  attended 
by  languishing  attitudes,  and  arrayeid  by  volup- 
tuous fashions.  His  male  forms,  transcripts 
of  models  found  in  a  genial  dimate,  are  some- 
times characteristic  of  dignified  manhood  or 
apostolic  fervour,  sometimes  stately,  courteous, 
insipid.'  Franceeco  Albani  (1678-1660)  formed 
Nereids  on  plump  Venetian  models,  and  con 
trasted  their  pearlv  hues  with  the  rosy  tints  of 
pLovei,  the  puicy  brown  of  fauns  and  satyxs, 
of  rich  manne  or  sylvan  seenety.    Domenieo 
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Zampieri,  called  I>omeni<aiiiio  (1581-1641), 
whose  ereat  qualities,  Uuoogh  the  jealousy  of 
riTals,  doomed  him  to  a  miserable  life,  aimed 
at  the  beauty  of  the  antique,  the  expression  of 
Raphael,  the  vigour  of  Annibale  Carracci,  the 
colour  of  Lodovico ;  and,  mixing  something  of 
each,  fell  short  of  all ;  whilst  Gio.  Francesco 
Barbieri,  called  II  Ghiercino  da  Cento  (1592- 
1666),  broke  through  all  academic  rules,  sacri- 
ficing mind,  form,  and  costume  to  effectd  of 
colour,  fierceness  of  chiaro-oscuro,  and  intre- 
pidity of  hand. 

Guercino,  like  most  of  the  Bolognese  of  this 
epoch,  had  at  one  time  been  fascinated  by  the  ri- 
gorous manner  of  Michael  Angelo  da  Caravaggio 
(1569-1609),  the  founder  of  the  school  of  the 
so-called  Tenebrosi.  He  was  distinguished  for 
the  unparalleled  force  of  his  shadows,  but  he 
was  also  at  times  an  excellent  colourist.  The 
master  who  most  nearly  approached,  and  some- 
times even  surpassed,  him,  was  Giuseppe  Ri- 
bera,  called  Lo  Spagnoletto  (1588-1656),  the 
most  successful  of  the  infamous  triimiyirate  of 
Naples,  which  was  so  intolerant  of  rivals  as 
to  use  the  foulest  means  to  get  rid  of  them : 
Domenichino  is  said  to  have  been  one  of  the 
many  victims  to  this  cabal. 

From  this  time  the  art  declined  rapidly  in 
Italy.     It  was,  indeed,  held  up  for  a  short 
period  by  the  exertions  of  Nicolas  Poussin, 
bom  at  Andftly,  in  Normandy,  in  1594 :  he  went 
early  to  Rome,  and  studied  in  the  academy  of 
Domenichino  there.    He  adopted  Rome  for  his 
coimtry,  and  studied  the  works  of  antiquity  with 
fuch  zeal,  that,  like  Polidoro  da  Caravaggio,  | 
he  acquired  a  habit  of  thinking  in  their  way: , 
Many  of  his  works  have  the  effect  of  coloured 
tndent  bassi-rilievi.    Poussin  died  at  Rome  in  | 
1665.    Pietro  da  Cortona  and  Luca  Giordano  \ 
possessed  very  considerable  talents ;  but  thej 
were  much  abused  in  their  exercise  by  implicit 
obedience  to  the  tasteless  commissions  of  their 
employers. 

Germany,  though  without  much  apparent 
intercourse  at  this  time  with  Italy,  had  pro- 
fited by  the  progress  of  the  arts  ;  and  towards 
the  end  of  the  fifteenth  century,  we  find  the 
works  of  Albert  Durer  had  succeeded  the 
rude  and  uncouth  productions  of  Schaffiier, 
Schon,  Wolgemuth,  and  Altorfer.  Albert 
Diirer  was  bom  at  Nuremberg  on  Good 
Friday,  1471.  Although  his  style  was  crude 
and  ungraceful,  his  prints  were  esteemed 
throughout  Italy,  copied  at  Venice  by  the  cele- 
brated Marc  Antonio,  and  so  much  admired  by 
even  Raphael  himself  that  he  decorated  his 
own  chamber  with  them,  and  lamented  that 
such  a  man  had  been  educated  in  a  coimtry 
where  the  want  of  models  and  works  of  art 
must  have  so  much  retarded  his  progress. 
With  the  single  exception  of  Holbein,  no 
German  painter  of  this  period  was  firee  from 
a  mannerism  in  drawing,  which  was  never 
agreeable,  but  is  often  hideous.  The  know- 
ledge, however,  of  the  state  of  painting  in 
Italy  attracted  hosts  of  German,  Dutch,  and 
Flemish  students,  who,  'though  content  to 
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feed  on  the  husks  of  Tuscan  design,  imbibed 
the  colour  of  Venice,  and  spread  the  elements 
of  that  excellence  which  distinguished  tlie  suc- 
ceeding schools  of  Flanders  and  of  Holland.' 
It  has  been  already  mentioned,  that  aa  oU- 
painters  the  Flemish  school  preceded  the 
Italian.  And  the  great  followers  of  the  Van 
Eycks,  at  Bruges,  surpassed  their  contem- 
poraries in  Italy,  not  onlpr  in  the  method,  but 
also  in  delicacy  of  execution.  The  elder  Van- 
der  Weyden,  who  died  in  1464,  and  Memling, 
who  died  in  1495,  both  visited  Italy :  also 
Dierick  Bouts,  Hugo  Vander  Goes,  Gerard 
Vander  Meire,  the  younger  Vander  Weyden, 
Quintin  Matsys,  Bernard  van  Orley,  Lucas  of 
Leyden,  and  Jan  de  Mabuse,  were  all  masters 
of  this  school  distinguished  for  their  rich  co- 
louring and  remarkable  delicacy  of  execution. 

Peter  Paul  Rubens,  bom  at  Siegen,  in  West- 
phalia, in   1577,   and  Rembrandt  van  Rhyn, 
born  at  Leyden  in  1607*  by  their  extraordinaiy 
powers  a^in  showed  that  Italy  was  not  the 
only  spot  m  which  art  could  take  root,  but  that 
Flanders  and  Holland  afforded  a  soil  in  which 
it  could  fiourish.    The  former  of  these,  bred  at 
Antwerp  imder  the  instruction   of  Otho  van 
Veen,  had,  previous  to  his  journey  to  Italy, 
acquired  an  imbounded  power  over  the  instru- 
ments of  his  art,  and  on  his  arrival  was  tbe 
successful  competitor  for  fame  with  those  mas- 
ters whom  he  selected  as  objects  of  emulation. 
Venice  was  the  centre  of  attraction  for  him; 
and  there,  from  the  ^lendour  of  Paul  Veronese, 
and  the  glow  of  Tintoretto,  he  compounded 
'that  florid  system  of  mannered  magnificence 
which  is  the  element  of  his  art,  and  the  prin- 
ciple of  his  schooL'    He  died  in  1640.    His 
scnolars  saw  through  the  eye  of  their  master 
instead  of  seeing  through  that  of  nature ;  but 
from  this  censure  must  be  excluded  the  illus- 
trious name  of  Vandyck  (1599-1641 )  and  that  of 
Abraham  Diepenbeck.   Of  the  portraits  of  Van- 
dyck no  mention  is  here  necessary  to  enhance 
the  esteem  in  which  they  are  held.    '  The  fancy 
of  Diepenbeck,  though  not  so  exuberant,  ex- 
celled m  sublimity  the  imagination  of  Rubens ; 
his  Bellerophon,  Hippolytus,  Ixion,  Sisyphus, 
fear  no  competitor  among  the  productions  of 
his  master.'     Rembrandt,  except  in  what  re- 
lates to  form,  was  a  genius  of  the  highest  order. 
'  In  spite  of  the  most  portentous  deformity,  and 
without  considering  the  spell  of  his  chiaro- 
pscuro,  such  were  his  powers  of  nature,  such 
the  grandeur,  pathos,  or  simplicity  of  his  com- 
position, from  the  most  elevated  or  extensive 
arrangement  to  the  meanest  and  most  homely, 
that  the  best  cultivated  eye,  the  purest  sensi- 
bility,  and  the  most  refineid  taste  dwell  on 
them  equally  enthralled.*    He  died  at  Amster- 
dam in  1669. 

The  most  celebrated  of  Rembrandt*s  scholars 
were  Gerard  Dow,  Gerbrand  Vanden  Eeckhout, 
Ferdinand  Bol,  Govert  Flink,  Philip  de  Koning, 
and  S.  van  Hoogstraten.  M.  Mierevelt,  Frank 
Hals,  and  B.  Vander  Heist,  were  his  contem- 
poraries, and  his  rivals  as  portrait  painteit, 
though  they  worked  in  a  veiy  di^rent  taste. 
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At  this  tame,  in  Holland,  throughout  the  j 
feventeenth  century  and  later,  flourished  a 
whole  host  of  genre  painters;  in  fact,  genre 
and  Dutch  style  are  almost  synonymous.  The 
principal  of  these  were:  the  Brueffhels,  Jan 
and  Pieter,  known  respectively  as  \  elret  and 
Hell  Brueghel ;  Adrian  Brouwer,  Karel  du 
Jardin,  Pieter  Laer  (called  Bambocdo),  Jan 
ran  Hugtenburg,  Philip  Wouverman  (1620-68); 
Pieter  de  Hooghe,  Nicolas  Maas  (1632-93), 
Gabriel  Metsu,  Frans  van  Mieris  (1635-81^, 
Caspar  Netscher,  Adrian  van  0stad6(  1610-85), 
Paul  Potter,  Jan  Steen,  who  seems  to  have 
taken  a  particular  delight  in  ugliness,  David 
Teniers  tne  younger  (1610-94),  a  great  master, 
and  Gerhard  Terburg  ( 1 608-8 1 ).  Of  landscape 
and  marine  painters  of  this  school  should  be 
mentioned :  Ludolph  Bakhuizen,  William  Van- 
develde  (1633-1707);  Nicolas  Berchem,  Jan 
Both,  Albert  Cuyp,  Aart  Vander  Neer,  Jan 
Vander  Meer,  Jacob  Ruysdael  and  his  great 
pupil  Meindert  Hobbema  (1638-1709).  Of 
armtectural  painters  the  most  distinguished 
were :  G.  Hoekgeest,  Jan  Vander  Heyden, 
Pieter  Neefs,  Hendrik  van  Vliet,  and  Hendrik 
van  Stoenwyck.  Of  so-called  fruit  and  still- 
life  painters  may  be  mentioned :  Jan  Davidsz 
de  Heem,  Melchior  de  Hondekoeter,  Jan  van 
Huysum,  Eachel  Kuisch,  Jan  Weenix,  Jan 
Wynants,  Adrian  van  Utrecht,  Jan  Fyt,  and 
WiUem  Kalf. 

The  school  of  the  Carracd  seems  to  have 
taken  its  deepest  root  in  France,  which,  with 
few  exceptions,  until  modem  times  has  not 
produced  artists  greatly  above  mediocrity. 
The  exceptions,  however,  which  may  be  named 
are,  besides  Nicolas  Poussin,  who  has  already 
been  mentioned:  Eustache  le  Sueur,  Charles 
le  Brun,  Sebastien  Bourdon,  and  Pierre  Mi- 
gnard,  the  great  masters  of  the  Louis  XIV. 
period.  'The  Seven  Works  of  Charity,  by 
Boiirdon,'  says  Fuseli,  '  teem  with  surprisingly 
pathetic  and  always  novel  images  ;  and  in  Uie 
Plague  of  David,  by  Pierre  Mignard,  our  sym- 
pathy is  roused  by  energies  of  terror  and  com- 
binations of  woe  which  escaped  Poussin  and 
Raphael  himself.' 

Claude  of  Lorraine,  though  a  Frenchman  by 
birth ,  must,like  Nicolas  Poussin,be  classed  among 
the  painters  of  Rome.  Apprenticed  at  home  to  a 
pastrycook,  it  was  at  Rome,  as  the  domestic 
•ervant  of  Agostino  Tassi,  that  he  learnt  the 
art  of  painting  landscapes  which  not  only  im- 
mortalised his  own  name,  but  are  the  boast  of 
his  coimtr^en  to  this  day.  He  died  at  Rome 
in  1682,  m  his  eightv-second  year;  the  two 
Poussins,  Caspar  and  Nicolas,  and  Salvator 
Rosa, 'the  Neapolitan,  all  remarkable  landscape 
painters,  were  the  contemporaries  of  Claude  at 
Rome.  A  more  original  school  of  art  was  es- 
tablished in  France  in  the  period  of  Napoleon. 
Jacques  Louis  David  (1748-1825)  founded  a 
taste,  formed  from  anti<^ue  sculpture,  which 
superseded  all  others  durmg  the  first  enipire ; 
but  the  i^ectation  of  the  antique  went  so  »r  as 
to  dreis  men  of  the  nineteenth  cental^  in  the  coe- 
tame  of  ancient  Rome.  Pierre  Naieisse  QtvAna, 
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Jean  Germain  Drouis,  and  Fran9oi8  G^iaid, 
were  the  principal  masters  of  this  schooL  A 
reaction,  uowever,  soon  supervened,  and  we 
have  a  pure  naturalist  tendency  in  the  pathetic 
works  of  Jean  Louis  G^ricault  (1 79(^1 824)» 
and  Louis  Leopold  Robert  (1794-1835),  a  Swiss. 
Upon  this  followed  the  highly  refined  and 
sentimental  art  of  Paul  Delaroche  (1797-1856) 
and  Ary  Scheffer  (1795-1858).  The  French 
school  is  generally  distinguished  for  the  high 
technical  skill  of  its  painters. 

From  what  cause  mav  be  difficult  to  say,  but 
the  labours  of  the  Spanish  school  were  confined 
almost  within  the  limits  of  individual  imitation. 
The  degree  of  perfection  in  this  respect  was 
indeed  great,  though  the  means  pursued  were 
very  d^erent;  and  the  works  of  Giuseppe 
Ribera,  Diego  Velazquez  (1599-1660\  at  first 
an  imitator  of  Ribera,  and  Bartholome  Est^ban 
Murillo  (1618-82),  though  never  approaching 
the  highest  style  of  art,  impress  us  with  re- 
spect for  their  great  powers  of  execution,  and 
deservedly  receive  the  homage  of  the  Spanish 
nation. 

In  this  country,  Heniy  VIII.  was  the  first 
monarch  who  seems  to  have  taken  any  interest 
in  the  art.  He  invited  Titian  to  England,  and 
by  his  patronage  induced  Hans  Holbein  the 
younger  to  settle  in  this  ooimtry.  Holbein, 
one  of  the  ablest  of  portrait  painters,  and  in 
all  styles  a  sreat  artist,  is  especiallv  distin- 
guished for  uae  truth  and  force  of  his  crayon 
heads,  which  are  unrivalled :  he  was  bom  at 
Augsburg  in  1495,  removed  with  his  father  to 
Basel  about  1516,  came  to  England  in  1526, 
and  died  here  of  the  plague  in  1543.  Holbein 
was  succeeded  by  Anton\j  Moro,  the  principal 
painter  of  Queen  Mary ;  by  Lucas  de  Heere, 
and  Federigo  Zucchero,  artists  employed  by 
Elizabeth. 

If  painting  was  at  this  period  likelv  to  have 
taken  root  and  flourished  here,  the  Rdformation, 
and  the  worse  than  absurd  edicts  passed  by 
Edward  VI.  and  Elizabeth,  forbidding  statues 
and  pictures  in  churches,  were  nipping  frosts 
that  destroyed  its  growth.  Charles  I.  was  the 
first  real  natron  of  the  arts  that  governed  Uiis 
country :  he  formed  great  collections.  By  him 
Rubens  and  Vandyck  were  invited  to  England; 
but  the  unfortunate  fate  of  the  monarch  inter- 
rupted the  progress  that  art  then  seemed  likely 
to  make.  'His  son,'  savs  Fuseli, '  in  possession 
of  the  cartoons  of  Raphael,  and  with  the  mag- 
nificence of  Whitehall  before  his  eves,  suffered 
Verrio  to  contaminate  the  i^edls  of  his  palaces, 
or  degraded  Lely  to  paint  the  Cimons  and 
Iphigenias  of  his  court ;  whilst  the  manner  of 
^eUer  swept  away  completely  what  yet  might 
be  left  of  taste  under  his  successors.'  We  have 
had  some  ffood  painters  of  heads :  as  Nicholas 
Hilliard,  £aac  Oliver,  and  Samuel  Cooper,  in 
miniature :  and  William  Dobson,  Robert  Wsl- 
ker,  John  Riley,  and  Jonathan  Richardson  in 
the  natural  size.  The  state  of  art  continued 
extremely  low  in  this  country  till  the  appMr- 
ance  of  Sir  Joshua  Reynolds  (1728-92).  Wal- 
pole  says  that  in  the  commencement  of  the 
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veign  of  George  I.  the  arts  of  England  were 
wmk  almost  to  the  lowest  ebb.  The  names 
of  Hogarth,  Reynolds,  Romnej,  West,  Oains- 
borongh,  and  Wilson,  in  their  time,  entitled 
this  nation  to  some  rank  in  the  art;  thongh 
we  have  as  yet  had  no  indication  of  that  great 
style  the  history  of  which  has  occupied  a  con- 
siderable portion  of  the  preceding  pages.  The 
names  we  nave  mentioned  hare  been  succeeded 
by  others ;  as  Sir  Thomas  Lawrence,  a  fine 
painter  of  a  female  head ;  Sir  David  Willde,  a 
truly  great  master  in  the  class  of  genre,  as 
were  also  William  Mulready  and  Charles 
Bobert  Leslie;  William  Etty,  an  admirable 
oolouiist,  equal  to  the  most  renowned  of  any 
age;  and  Joseph  Mallord  William  Tumor, 
the  prince  of  landscape  painters.  There  are 
also  some  now  living,  who  have  not  only 
prevented  the  accusation  of  a  retrograde  move- 
ment, but  have  raised  the  art  generally  in  the 
ooontiT  higher  than  it  was  ever  known  in  a 

S receding  period.  Yet  much  remains  to  be 
one.  The  genius  of  the  nation  seems  bound 
up  in  commerce  and  politics;  indifference  to 
the  first  principles  of  art  seems  still  to  pervade 
those  who  only  are  capable  of  affording  pa- 
tronage ;  and  many  a  collector,  on  whose  walls 
hang  splendid  specimens  of  the  Eoman  and 
Florentine  schools,  must,  if  he  will  speak  the 
truth,  admit  that  his  admiration  of  the  well- 
painted  tobacco  pipes,  pewter  pots,  and  vulgar 
boors  of  the  Butcn  school,  is  more  profound 
than  his  feeling  for  the  sublime  conceptions  of 
Baphael,  or  Michael  An^elo,  or  any  otner  ^at 
master  of  the  more  ideal  or  abstract  provinces 
of  art. 

The  reader  may  consult  the  following  works 
for  a  more  special  study  of  the  history  of 
painting:  Vasari's  lAoe3  fc,  Vite  dei  piu 
EocdUnti  Pittori,  Scultori  e  Architettif  Le 
Monnier,  Florence  1846-57;  Kugler's  Hand- 
book to  the  History  of  "Painting,  the  Italian 
School,  edited  by  Sir  Charles  Lock  Eastlake  — 
the  German,  Flemish,  and  Dutch  Schools,  by 
Dr.  Waagen,  3rd  ed.  1860 ;  Eastlake's  Materials 
for  a  History  of  Oil  Painting,  1847  ;  Stirling's 
Annals  of  the  Artists  of  Spain,  1848 ;  Rac- 
Evnaki's  Arts  en  Portugal,  Paris  1846 ;  Villot's 
Notice  des  Tableaux  du  Muske  Imperial  du 
Louvre,  Ecole  Fran^aise ;  Michels,  Histoire  de 
la  Peinture  Flamande  et  HoUdndaise,  Brussels 
1845-8;  Rathgeber's  Annalen  der  Niederldn- 
discheh  Malerei  ^o.  folio,  Gotha  1839-44 ; 
Catalogue  du  Mush  d'Anvers,  2nd  ed.  Ant- 
werp 1867 ;  Burger,  MusSes  de  la  HoUande, 
Paris  1858-60;  Crowe  and  Cavalcaselle,  Notices 
of  the  Early  Flemish  Painters,  1857,  and  their 
New  History  of  Painting  in  Italy  from  the 
Second  to  the  Sixteenth  Century,  1864;  Wornum,  ' 
Descriptive  and  Historical  Catalogues  of  the ' 
National  Gallery  ^c.  Foreign  Schools,  43rd  ed.  I 
1866,  British  School,  15th  ed.  1866;  Walpole's 
Anecdotes  of  Painting  in  England  fc.  3  vols. 
8vo.  1849 ;  and  Womum's  Epochs  of  Painting, 
1864.  \ 

Pair  Off.   In  Parliamentary  language,  when 
two  members  of  the  House  of  Commons,  of 
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opposite  political  opinions,  agree  to  absent 
themselves  from  divisions  of  the  house  during 
«  stated  period,  so  as  to  neutralise  each  other^s 
absence,  they  are  said  to  pair  ojf;  and  the 
term  is  similarly  applied  to  electors,  &c,,  of 
opposite  views,  who  agree  mutually  to  re£rain 
from  voting. 

Palaberglte.    [RHODOMrnt.] 

Palace  (Lat.  palatium).  In  Architecture 
a  word  generally  used  to  denote  the  residences 
of  kings,  princes,  and  bishops.  On  the  Conti  ■ 
nent,  however,  the  term  is  used  in  a  much  more 
extended  signification,  as  the  Palais  L^gislatif, 
the  Palais  du  Quai  d'Orsay,  the  Palais  de  la 
Bourse,  in  Paris. 

Palace  Coiirt.  A  coart  of  justice  erected 
by  Charles  I.,  and  made  a  court  of  record,  with 
power  to  try  personal  actions  between  party 
and  party  witliin  a  liberty  extending  to  the 
distance  of  twelve  miles  round  Whitehall: 
abolished  in  1849. 

Paladin.  In  the  Romances  of  the  Middle 
Ages,  a  term  derived  from  the  Roman  palati- 
nus  (from  palatium,  a  palace),  having  its  orifi;in 
in  the  customs  of  the  Byzantine  courts  by  which 
the  officers  of  the  palace  (palatini,  comites  pa- 
latii)  were  regarded  as  the  highest  difi;nitaries 
of  the  country ;  hence  palasm,  or  paladin,  in 
the  early  French  romances,  for  a  lord  or  chief- 
tain ;  and  the  name  was  thence  appropriated  by 
the  Italian  romantic  poets  to  the  nieroes  of  their 
legends,  the  warriors  of  Charlemagne. 

PalflBOoyon  (Gr.  wa\«u6s,  ancient ;  jc^i',  a 
dog).  A  genus  of  camassial  Mammalia,  from 
the  eocene  of  France,  with  affinities  connecting 
the  canine  and  ursine  types  of  organisation.  It 
was  of  the  size  of  a  wolf. 

Palaeoffrapliy  (Gr.  wa\ai6s,  ancient,  and 
ypd<p»,  I  write).  The  science  or  art  of  de- 
ciphering ancient  inscriptions,  including  the 
knowledge  of  the  various  characters  used  at 
different  periods  by  the  writers  and  sculptors 
of  difi*erent  nations  and  languages,  their  usual 
abbreviations,  initials,  &c.  The  science  termed 
diplomatics  is,  in  effect,  a  branch  of  palaeography. 
[Diplomatics.]  Among  many  other  moaem 
authorities  on  this  subject,  the  reader  may  be 
referred  to  Mr.  Ottley^s  remarkable  paper  in 
the  ArcJueologia,  vol.  xxvi.,  on  an  ancient  MS. 
of  Aratus ;  Kopp,  Bilder  und  Schriftm  der 
Vorseit,  1819;  PaJUBO'Critica,  1817.  The  most 
valuable  compilation  of  palaeographical  know- 
ledge is  to  be  found  in  the  Traits  de  Diploma' 
tique  of  the  Benedictines  of  St.  Maur,  6  vols. 
4to..  1748.  See  also  the  Palzeographie  Uni- 
verselle  of  the  Messrs.  Champollion,  1840. 

Paleeontolonr  (Gr.  wai\cu6s,  ancient;  6v, 
trros,  being;  and  \6yos,  a  discourse),'  The 
branch  of  zoological  science  which  treats  of 
fossil  organic  remains. 

Paleeosanraa  (Gr.  •ra\ai6t,  and  a-aZpos,  a 
lizard).  A  genus  of  extinct  lizards,  charac- 
teristic of  the  magnesian  conglomerate. 

Palaeotlierliiin  (Gr.  vaKcuSt,  and  Br^ov, 
beast).  The  name  of  a  genus  of  extinct  Pachy- 
derms. It  was  characterised  by  having  twenty- 
eight  complex  molar  teeth,  four  oaimiea,  and 
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twelve  ineiflon^  four  in  each  jaw.  Cuvier  con- 
dudefl  that  the  palseothereB,  like  the  tapirs,  had 
also  a  short  fleshy  proboscis.  Their  remains  I 
characterise  the  gypsum  quarries  belonging  to 
the  npper  eocene  formations  near  Paris.  They 
have  also  been  found  in  the  corresponding  strata 
of  the  Isle  of  Wight.  About  twelve  species  of 
this  extinct  genus  are  already  known. 

PalsBomolo  (Or.  iroXot^s,  and  (v^,  life). 
The  name  given  by  the  tiniversal  consent  of  i 
modem  geolog^ists  to  the  oldest  of  the  three  great , 
groups  of  fossiliferous  strata,  commencing  with 
the  lower  deposits  of  the  new  red  sandstone, 
and  continuing  downwards  into  the  rocks  that 
have  not  yet  been  found  to  contain  any  fossils. 
The  temi  simply  means  old  life,  and  refers  to 
the  significant  and  unquestioned  fact  that  in 
these  rocks  we  see  the  remains  of  the  most 
ancient  known  forms  of  life  that  were  intro- 
duced on  our  globe.  Involving  thus  no  theory, 
it  admits  of  universal  application,  and  is  very 
convenient.  It  has  entirely  replaced  the  term 
primarv. 

Mucn  difficulty  has  been  felt  in  drawing  the 
line  of  demarcation  between  paleozoic  and 
mesoeoic  or  secondary  rocks.  The  existence, 
near  the  border,  of  large  groups  of  sandstone 
very  poor  in  fossils,  and  the  absence  of  any 
verjr  oistinct  want  of  conformability,  which  by 
wide  extension  may  mark  an  important  breal 
In  the  sequence,  has  rendered  it  necessarv  to 
resort  to  fossils  as  the  means  of  deciding. 
As  these  have  been  more  carefully  studied,  it 
appears  clearly  that  there  exist  amongst  all 
adjacent  rocks  overlapping  species,  and  thus 
some  obscurity  and  doubt  may  be  felt  in 
particular  cases.  This  is  both  natural  and 
right ;  but  the  result  is  that  a  somewhat  arti- 
ficial line  has  been  drawn,  applying  widely 
but  by  no  means  universally.  Tlie  existence 
of  groups  of  fishes  in  which  the  vertebral  co- 
lunm  extends  into  the  tail,  is  thus  regarded  as 
characteristic  of  the  older ;  while  fishes  whose 
tail  is  set  on  beyond  the  extremity  of  the  verte- 
bral column,  are  characteristic  of  the  newer 
period.  This  is  regarded  as  a  useful  practical 
guide  in  distinguishing  doubtful  cases.  There 
are  many  other  peculiarities  of  structure  and 
groups  of  organic  beings,  which  characterise 
the  older  series ;  but  no  one  species  or  genus 
9  of  animal  in  a  perfectly  safe  indication. 

The  principal  subdivisions  of  the  paheozoic 
series  are  referred  to  under  separate  headings 
in  the  pages  of  this  work,  and  the  general 
classification  is  given  in  the  article  on  Db- 
scRnrnvE  Geoloot. 

PaUeozoic  rocks  are  very  widely  distributed, 
and  are  generally  regarded  as  more  easily 
identified  oy  their  fossils  in  distant  countries 
than  the  newer  rocks.  No  doubt  there  is  a 
creat  resemblance  between  manv  of  the  older 
deponts  in  the  northern  part  of  the  northern 
hcmi^here. 

The  palseozoic  rocks  are  rich  in  valuable 
minerals.  They  include  the  greater  proportion 
of  the  metalliferous  veins  and  most  of  tne  coal 
and  iron  found  in  England.     The  absence  of 
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such  mineral  wealth  in  more  recent  formations 
is,  however,  more  apparent  than  real,  and  is 
rather  connected  with  metamorphic  action  than 
mere  geological  age.  The  rule  hardly  applies 
out  of  Koiihem  Europe. 

Pmlsestra  (Gr.  waXala^pa),  Properly,  a 
wrestling  place  or  school  {rdKri^  wrestling) ; 
and  hence  the  place  where  public  games  of 
strength  are  performed,  and,  by  metaphor,  such 
games  themselves  {atudium  palastra,  Horace). 
In  Architecture,  the  palsestra  was  a  part  of  the 
gjrmnasium  (Pausan.  vi.  21,  2,  and  23,  4),  espe- 
cially appropriated  to  the  athletes.  The  art  of 
wrestling  was  termed  valastriki  (iroAoKTrpiic^). 

Valairoiilte.  A  hydrous  Scapolite  found 
in  amorphous  grains  and  fragments,  forming 
the  basis  of  basaltio  tufa  and  conglomerate^ 
in  Iceland  and  elsewhere.  It  is  of  an  amber* 
yellow,  yellowish-brown,  or  blackish  colour; 
and  is  named  after  one  of  the  localities,  Pala- 
gonia,  in  the  Val  di  Noto,  Sidlv. 

Vtfajiqalii.  A  sort  of  chair  or  chaise  used 
by  the  Chinese  and  in  most  parts  of  the  East 
as  a  vehicle  of  conveyance  nom  one  place  to- 
another.  They  are  furnished  with  cushions 
and  curtains,  and  are  usually  borne  by  eight 
men,  who  relieve  each  other  at  intervals. 

Palatals  (Lat.  palatum,  the  palatt).  The 
letters  </,  ^,  soft  ana  hard,y,  k,  /,  n,  and  y,  are- 
so  called,  from  the  organ  chiefly  employed  in 
their  pronunciation. 

Palate  (Lat.  palatum).  In  Anatomy,  the- 
roof  of  the  mouth.  That  part  which  is  formed 
by  the  lower  portions  of  the  superior  maxillary 
and  palatine  bones  is  called  the  hard  palate ; 
that  which  is  due  to  the  extension  of  mem- 
branous and  muscular  substance  unsupported 
by  bone  is  termed  the  ecft  palate.  In  2>ooloffy, 
the  modifications  of  the  bony  palate,  and  me 
palatal  ridges^  and  other  inequalities  of  the  ' 
soft  parts,  are  of  use  in  the  discrimination  of 
the  species  of  Mammalia. 

Palate.  In  Botany,  the  convex  base  of  the 
lower  lip  of  a  personate  corolla. 

Palatinate.  The  name  formerly  given  to 
two  states  of  Germany,  which  were  designated, 
by  way  of  distinction,  the  Upper  and  Lower 
Palatinate,  and  though  not  contiguous,  were 
under  the  control  of  the  same  sovereign  till 
1620.  At  that  period  they  underwent  great 
changes.  Since  the  wars  of  the  first  French 
revolution,  which  contributed  more  than  any 
event  on  record  to  unsettle  the  ancient  land- 
marks, they  have  been  divided  among  different 
German  sovereigns,  and  their  very  name  has 
disappeared  from  the  maps  of  Germany.  The 
word  palatinate  is  of  feudal  origin,  and  signi- 
fies in  a  more  restricted  sense  the  province  or 
seigniory  of  a  palatine;  i. e.  of  a  high  dig- 
nitary during  the  middle  ages,  who  originally 
held  ofiAce  in  the  court  of  the  sovereign,  ana 
was  designated  the  comes  palatii,  but  who  af- 
terwards obtained,  within  his  own  province  or 
district,  the  same  power,  rank,  and  jurisdic- 
tion, which  the  comes  palatii  possessed  in  the 
palace.  Hence  the  old  German  title  pfaltgraf, 
count  palatine ;  in  English  palsgrave. 
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^alattne*  Connty.    [CouinT.] 

Valato-pharjiiirovs.  A  muscle  which 
aiises  at  the  root  of  the  uTuLi  and  soft  palate, 
and  is  inserted  into  the  upper  and  back  part 
of  the  thyroid  cartilage ;  it  oraws  the  uTula  and 
soft  palate  downwards  and  backwardsi  and  pulls 
the  thyroid  cartilage  and  pharynx  upwards. 

Vale  (Lat.  palus,  a  stake).  In  Heraldry, 
the  first  and  simplest  kind  of  ordinary.  It  is 
bounded  by  two  vertical  lines,  at  equal  dis- 
tances from  the  sides  of  the  escutcheon,  of 
which  it  encloses  one  third.  It  seldom  contains 
more  than  three  charges.  The  pallet^  when 
borne  by  itself,  is  one  half  of  the  pale ;  but 
sometimes  as  many  as  three  pallets  are  borne 
together.  A  coat  bisected  by  a  vertical  line, 
with  a  different  field  on  each  side  of  it,  is  said 
to  be  part^  (or  divided)  per  pale.  The  pale  is 
a  very  ancient  and  honourable  bearing. 

Vale«  ^B01tlilii  the.  An  expression  well 
known  in  Irish  history,  applied  to  that  portion 
of  Ireland  to  which  for  some  centuries  aiter  its 
invasion  by  the  English,  under  Henry  II.  in 
1172,  the  dominion  of  the  latter  was  confined. 
The  limits  of  the  pale  seldom  extended  beyond 
the  modern  province  of  Leinster,  and  were  fre- 
quently mucn  less  considerable.  {Statistics  of 
Jthe  British  Empire^  voL  i.  p.  429;  Goldwin 
JSmith,  Irish  History  and  Character.) 

ValeflB  (Lat.  chaff).  In  Botany,  a  name 
given  to  the  bracts  stationed  upon  the  re- 
rceptacle  of  Composita  between  the  florets,  and 
.'having  generally  a  membranous  texture  and  no 
colour ;  also  the  interior  bracts  of  the  flowers 
.of  grasses. 

Vales  (Lat.).    In  Mythology,  the  Italian 

^  goddess  {^residing  over  cattle.    Her  festivals, 

called  Palilia^  were  celebrated  on  April  21,  the 

day  upon  which,  according  to  tradition,  the 

foundations  of  Home  were  laid  by  Bomulus — 

%the  dies  natalis  url^s  Komse — as  a  great  rustic 

holiday.    On  this  day  the  shepherds  purified 

.their  flocks  by  making  them  pass  round  a  great 

fire  made  of  laurel,  pine,  and  oUve  branches, 

.sprinkled  with  sulphur.    An  offering  of  wine, 

milk,  and  millet  was  then  placed  on  the  altar 

.of  the  goddess,  who  was  entreated  to  bless  the 

4)arth  and  the  flocks  with  fecimdity,  and  to 

ttvert  ii\jury  from  them  both.    This  festival 

was  sometimes  called  parilia^  from  pario^  as 

being  concerned  with  the  fertility  of  flocks. 

VaUrey  (Fr.  palefroi,  Ital.  palefreno).  A 
word  seldom  used  except  in  novels  and  ro- 
mances to  signify  a  small  or  gentle  horse,  such 
as  is  fit  for  a  lady*s  \ise.  It  is  also  used  by 
the  old  poetical  writers  for  a  horse  used  by 
kings  or  noblemen,  or  on  state  occasions. 

Valloi  (Gr.  naAfico().  In  Mythology,  twin 
divinities,  worshipped  in  Sicily,  and  especially 
in  the  neighbourhood  of  Etna ;  sons,  according 
to  some,  of  Jupiter  and  Thalia,  the  daughter 
of  Vulcan ;  according  to  others,  of  Vulcan 
and  ^tna,  daughter  of  Ocean.  Their  heads 
appear  on  coins  of  Catania.  Their  name  was 
supposed  to  be  derived  from  returning  (vtCAii^ 
Uiir$at)  out  of  the  earth,  under  whidi  their 
mother  had  borne  them.    (Virg.  JEn,  ix.  6Sb.) 
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Vallffomklte.  A  white  asbestiform  sili- 
cate found  in  the  mining  district  of  Paligoris 
in  the  Ural. 

ValUia.    [Palibs.] 

ValUlonr  (Gr.  wakiXXoyU^  from  wd[\a, 
again,  and  Xryw,  /  speak).  In  Rhetoric,  the 
repeticion  of  a  word,  or  fragment  of  a  sentence, 
for  the  sake  of  greater  energr:  also,  epana- 
lepsis  and  epizeuxis.  Thus,  Cicero  (pro  Cac. 
ix.  24),  *  Ferro,  inquit,  ferro,  te  rqea ;  *  *  The 
living,  the  living,  shall  praise  Thee'  (Isa. 
xxxviii.  19).  A  peculiar  species  of  palil- 
logy,  also  called  deuterohgia,  or  anadiplosis, 
is  where  the  last  word  of  a  verse,  or  of  a  para- 
graph in  prose,  is  repeated  at  the  beginning 
of  tne  next : 

enpervenlt  JBglo — 

JSgle  NaXadnm  pnlcherrima.— YirgU,  Sciog.  vL  SO. 

^the  innocent  deei>— 

Sleep  that  knits  np  the  ravell'd  brow  of  care. — MadbeOu 

Valimpsest  (Gr.  vaXliv^naros).  The  name 
eiven  to  parchment,  from  which  one  writing 
has  been  erased  to  make  room  for  another. 
The  term  means  literallv  twice-ruhbed  {mem- 
brana  iterum  abrtua,  charta  deUtUis),  not, 
merely,  as  the  glossary  of  Ducange  would 
seem  to  denote,  because  the  parchment  had 
imdergone  erasiire,  or  the  writing  been  oblite- 
rated, but  because  it  had  been  twice  prepared 
for  writing,  which  was  principally  effected  by 
rubbing  it  with  pumice,  first  in  Uie  course  of 
manufacture  after  the  skin  had  been  cured,  and 
again  by  the  same  process  after  the  original 
writing  had  been  taken  away  by  washing  or  in 
any  other  manner.  The  practice  of  making 
palimpsests  is  mentioned  in  a  letter  from  Cicero 
to  Trebatius :  *  Ut  ad  epistolas  tuas  redeam, 
csetera  belle,  &c. ;  nam  quod  in  palimpsesto, 
laudo  equidem  pursimoniam ;  sed  miror  quid 
in  ilia  chartula  fnerit,  quod  delere  malueris 
quam  hsc  non  scribere ;  nisi  forte  tuas  formu- 
las.' (Cic.  ad  Fam.  L  vii.  c.  xriii.)  The  at- 
tention of  the  learned  was  first  directed  to  the 
subject  in  modem  times  by  Montfaucon,  in  an 
essay  entitled  Dissertation  sur  la  Plants  appeUs 
Papyrus,  ^c,  which  appeared  in  the  Mem.  ds 
VAcad.  Fran.  vol.  vi. ;  and  in  which  the  origin 
of  the  Palimpsest  MSS.  is  described  in  the  K>1- 
lowing  words : — 

'  Cela  (le  papier  bombycin)  vint  fort  i  propos 
dans  un  temps  oil.  il  paroit  qu'il  y  avoit  grande 
disette  de  parchemin ;  ce  qui  nous  a  fait  perdre 
plusieurs  anciens  auteurs :  voicy  comment, 
bepuis  le  1 2e  si^e,  les  Grecs,  plonges  dans 
rignorance,  s'avis^nt  de  racier  les  Ventures 
des  anciens  MSS.  en  parchemin,  et  d'en  6ter, 
autant  qu  ils  pouvoient,  toutes  les  traces,  pour 
y  ecrire  des  livres  d'Kglise :  ce  fut  ainsi  qu'an 
grand  prejudice  de  la  r^publique  des  lettres, 
les  Polybes,  les  Dions,  les  Diodores  de  Sale, 
et  d'autres  auteurs  que  nous  a'avons  plus, 
furent  m^tam^phosez  en  Triodions,  en  Pente- 
costaires,  en  Homilies,  et  en  d'autres  livres 
d'Kglise.  Apr^  une  exacte  recherche,  je  puis 
assurer  que  des  livres  Merits  sur  du  parchemin 
depuis  le  12e  si^e,  j'en  av  plus  trouvi  dont 
on  avoit  rad^  Tandenne  Venture,  que  d'autres. 
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lit  comme  tons  lea  copUtes  n'estoient  pas 
^g»lement  habiles  4  effiicer  ainsi  ces  premiers 
auteurs,  il  s*eii  trouve  quelques-iins  o^  Ton 
pent  lire  au  moins  une  partie  de  ce  qa'on  aT(»t 
Toulu  raturer.' 

The  practice  of  which  Montfaucon  speaks 
had  a  much  more  ancient  date  than  that  which 
he  assigned  to  it;  although  it  was  in  all  proba- 
bility most  frequent  during  the  middle  ages, 
when,  in  consequence  of  the  scarcity  and  ex- 
pense of  parchment,  the  monks  were  induced 
to  efiace  the  writings  of  the  ancient  authors 
to  make  room  for  their  own.  On  the  means 
adopted  by  the  monks  for  effiidng  the  original 
writing,  and  on  that  still  more  interesting 
process  by  which  in  recent  times  the  original 
writing  has  been  again  brought  to  light,  the 
reades  is  referred  to  an  article  in  the  £itn- 
hvrgh  Review,  vol.  xlviii^  in  which  all  that  has 
been  done  in  the  restoration  of  ancient  MSS. 
is  set  forth  with  great  clearness.  Among  the 
most  important  works  so  recoTered  are  the 
treatise  of  Cicero  De  RepMica,  which  was 
found  in  the  Vatican  library  at  Eome,  in  a 
MS.  which  had  been  rewritten  with  a  Com- 
mentary of  St  Augustine  on  the  Psalms ;  and 
the  JnetUuUe  of  Gains,  found  by  Niebuhr  at 
Verona.  (Sandan,  Institutes  of  Justinian,  19.^ 
For  the  restitution  of  the  former  the  leamea 
world  is  indebted  to  Angelo  Mai,  the  principal 
librarian  of  the  Vatican  library  at  Home,  who 
may  indeed  be  regarded  as  the  hero  of  pa- 
limpsests ;  and  for  the  latter  to  the  labours  of 
Bekker  and  Goschen,  who  were  sent  to  Eome, 
for  the  purpose  of  examining  MSS.,  by  the 
Royal  Academy  of  Sciences  at  Berlin. 

Pallntfromiis  (6r.  waxMpotios,  running 
back  again),  A  Terse  or  line  which  was  the 
same  when  read  backwards  or  forwards.  The 
well-known  verse  which  has  been  put  into  the 
mouth  of  the  deyil  may  serve  for  an  example : — 

Signa  te,  ilgna,  temere  me  tangis  et  angis. 

PallBffenesia  (Gr.  ToXiyytt^irta,  from 
%d\ip,  and  ywtris,  crirth).  In  Philosophy,  a 
new  or  second  birth — regeneration.  The  doc- 
trine of  the  destruction  and  reproduction  of 
worlds  and  living  beings  is  Oriental ;  but  the 
word  in  question  appears  to  be  of  Stoical 
origin.  (Biog.  Laert  vii.  72.)  The  Stoics 
are  said  to  l^ve  held  that  the  demiurgus,  or 
creator,  had  absorbed  all  being  in  himself,  and 
reproduced  it  out  of  himself. 

VallDreBeaia.  Production  of  animals, 
either  from  a  pre-existent  living  organism,  on 
which  they  were  parasites,  or  from  putrescent 
animal  matter. 

Vallnode  (C^.  toXip^U),  In  Poetry,  a 
recantation :  properly,  a  piece  in  which  the  poet 
retracts  the  invectives  contained  in  a  former 
satire.    (Mhn.  de  VAcad.  dee  Jnecr,  w<A,  xii.) 

PmllBoms  rOr.  TIaXwovpos).  The  steers- 
man of  the  vessel  of  iEneas,  drowned,  acooidinff 
to  Viigil,  off  the  coast  of  Italy  {Mn,  v.^j  and 
afterwards  met  with  by  the  Tr^an  hero  in  the 
■hades.  A  promontoxy  on  the  eoast  reoshred  hia 
Dame. 
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Valiaades  (Fr.  palissade,  from  Lat.  palus, 
a  stake  oriole).  In  Fortification,  strong  wooden 
palings.  For  use  in  field-works,  they  are 
generally  placed  in  the  ditch,  and  are  often 
made  of  the  rough  stems  of  young  trees.  For 
permanent  works,  they  are  generally  made  of  a 
trian^^ular  shape,  square  pieces  of  timber  being 
cut  diagonally  to  support  them,  and  are  usually 
placed  on  the  banquette  of  the  covered  way. 
They  are  pointed  at  the  upper  ends. 

Falisaaatfar  (Fr.  paUssandre).  A  name 
for  Rosewood. 

VAlliinia  (Gr.  vaXlov^tX.  P.  acukatus,  a 
shrubby  plant,  belonging  to  this  genus  ciRham" 
nacea,  is  said  to  have  yielded  materials  for  the 
*  crown  of  thorns/  and  hence  has  been  called 
Christ's  Thorn.  It  has  long  flexible  branches, 
and  each  leaf  has  two  sharp  spines  at  its  base, 
one  straight,  the  other  hooked.  The  plant, 
which  inhabits  the  countries  bordering  on  the 
Mediterranean,  is  commonly  used  for  makine 
hedges,  and  the  seeds  are  considered  medicinal 
and  also  tinctorial,  being  used  as  a  dye. 

^•11  BlaU  or  PmXko  MatUe.  An  old 
game,  in  which  an  iron  ball  was  struck  with  a 
mallet  through  an  iron  ring.  As  being  formerly 
practised  in  St  James's  Park,  it  has  given  its 
name  to  the  street  called  Pall  MalL 

PaUm  or  Vallliim  (Lat.).  In  Roman  An- 
tiquities, the  outer  garment,  of  a  square  or 
rectangular  form,  appropriated  to  females  of 
respectable  rank.  A  part  of  it  was  thrown  over 
the  left  shoulder,  and  hung  down  firom  the 
arm.  It  is  described  by  Apuleius  {Met,  xi.). 
The  toga  was  worn,  by  men,  instead  of  the 
pallium,  during  the  republic  and  the  earlier 
emperors.  There  seems  to  have  been  a  shorter 
paUa.    (Martial  i.  93.) 

Valtadinm  (Gr.  llaXkiitw),  A  wooden 
statue  of  Pallas,  which  was  said  to  have 
fallen  from  the  skies,  as  a  si^  to  Ilus,  the 
foimder  of  Troy,  to  convince  him  that  he  was 
under  the  guidance  of  2^us.  On  its  preser- 
vation depended  the  safety  of  Troy ;  and,  ac- 
cordingly, Odysseus  and  Diomddte  were  com- 
mission^ to  steal  it.  According  to  other 
accounts,  the  palladium  was  conveyed  from 
Troy  to  Italy  by  JEneas,  and  was  afterwards 
preserved  in  the  temple  of  Vesta  at  Rome. 
The  word  palladium  passed  into  European 
languages,  in  which  it  si^fies  that  parti- 
cular law  or  privil^e  which  is  regarded  as 
the  safeguard  of  the  people's  liberties'.  The 
trial  by  jury,  and  the  freedom  of  the  press, 
are  eadi  called  the  palladium  of  the  British 
constitution. 

yAllmdimiia  Symbol  Pd;  atomic  weight 
1 26.  A  metal  discovered  in  1 803  by  Wollaston, 
associated  with  the  ore  of  platinum.  It  re- 
sembles platinum  in  colour  and  lustre,  and  it  is 
ductile  and  malleable,  but  very  hard.  Its  spe- 
cific gravity  is  11*8.  Its  fusibility  is  interme- 
diate between  gold  uid  platinum :  it  is  oxidised 
and  dissolved  by  nitric  acid :  its  oxide  forms 
red  salts.  Medals  have  been  struck  of  palla- 
dium ;  and  it  is  sometimes  used  in  the  delicately 
graduated  scales  of  astronomical  instruiiients» 
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being  nearly  as  white  as  silver,  and  not  liable  to 
tarnish.  Combined  with  silver,  itforms  an  alloy 
used  by  dentists ;  it  also  alloys  with  hydrogen. 
Vallas  ((tt.).  In  Greek  Mythology,  a  name 
of  Ath6n^.  Plato  derived  the  word  from 
Gr.  wdWttv,  to  brandish  a  spear,  but  more 
probably  it  is  the  same  as  xiAAa^,  a  maiden, 

[MiNKRVA.] 

Pallas.  One  of  the  four  small  planets 
which  revolve  between  the  orbits  of  Mars  and 
Jupiter,  discovered  by  Dr.  Olbers  of  Bremen, 
on  March  28th,  1802.  Its  symbol  was  formerly 
a  lance  \ ,  but  is  now  (2^  On  account  of  the 
minuteness  of  this  planet,  and  the  nebulous 
appearance  by  which  it  is  surrounded,  it  is 
extremely  difficult  to  arrive  at  any  certain 
conclusion  respecting  its  real  magnitude.  Sir 
W.  Herschel  estimated  its  diameter  at  eighty 
miles,  and  Schroeter  at  2,099  miles,  or  nearly 
the  size  of  Mercuiy:  but  astronomers  prefer 
the  former  measure. 

Vallets.  In  Clock  and  Watch  work, 
the  pieces  connected  with  the  pendulum  or 
bttlanoe  which  reoave  the  immeoiate  impulse 
of  the  swing-wheel  or  balance-wheeL  They 
are  of  various  forms  and  constructions,  ac- 
cording to  the  kind  of  escapement  employed. 

Valllobranclilates  (Lat  pallium,  a  mantle, 
and  branchia,  ffilU),  The  name  of  an  order  of 
Acephalous  Molluscs,  including  those  in  which 
the  gills  are  situated  on  the  internal  surface  of 
the  lobes  of  the  mantle. 

Palliiun  (Lat.  a  doak).    A  vestment  which 
by  ancient  usage  is  sent  from  Eome  to  all 
archbishops  of  the  Roman  Catholic  church,  and 
to  the  four  Latin  patriarchs  of  the  East)  on 
their  accession.     The  history  of  this  usage, 
and  the  gradual  submission  of  the  Western 
patriarchs  to  it,  thereby  acknowledging  in  the 
end  the  complete  authori^  of  the  see  of  Rome, 
is  carefully  traced  by  M.  Rheinwald,  in  the 
Eneyclopaaia  of  Ersch  and  Gruber,  art  'Pal- 
lium.'    It  is  now  a  white  woollen  band,  made 
round  and  worn  over  the  shoulders,  crossed  in 
front,  with  one  end  haneing  down  over  the 
breast;  the  other,  behind  it,  is  ornamented 
with  purple  crosses,  and  fastened  bv  three 
golden    needles  or  pins.      It  was   the  cus- 
tom, at  the  period  of  the  greatest  power  of 
the  Roman  see  (introduced  by  Gregory  VII. 
himself),  for  the  archbishops  to  come  to  Rome 
Ibr  the  purpose  of  receiving  it;   it  is  now 
delivered  as  a  mandatory,   or  merely  by  a 
delegate  firom  Rome.     Some  simple  bishops 
receive  the  pallium,  as  a  mark  of  honour.    The 
doth  of  which  the  pallium  is  made  is  woven 
ftom  the  wool  of  ten  white  lambs,  blessed 
at  Rome  on  the  festival  of  St.  Agnes,  and 
deposited  on  the  tomb  of  St.  Peter  during  the 
eve  of  his  festival.    (Hook,  Church  Dictionary.) 
Falm  (Lat  palma,  ths  hand).    An  ancient 
measure  of  length  taken  from  the  extent  of  the 
hand.    There  were  two  different  palms ;  one 
corresponding  to  the  length  of  the  hand,  and 
the  other  to  t£e  breadth.    The  Roman  palm  was 
about  eight  and  a  half  English  inches.    The 
English  palm  is  understood  to  be  three  inches. 
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Pauc.  In  Sea  language,  a  peculiar  thimUe 
used  in  sailmaking.  The  word  also  denotes  ^ 
flattened  end  of  each  arm  of  an  anchor,  ter' 
minating  in  a  point  to  enter  the  ground,  while 
the  breadth  of  the  palm  gives  a  ^od  hold. 

Valm  Oil.  An  article  imported  from  the 
west  coast  of  Africa.  It  is  solid,  and  of  a 
reddish-yellow  colour,  and  has  a  faint  odour  of 
violets.  It  is  largely  used  in  the  manufacture 
of  soap  and  candles,  and  is  sometimes  burnt  in 
lamps,  and  made  into  ointments.  Mixed  with 
tallow  and  a  little  caustic  soda,  it  forms  one 
of  the  varieties  of  railway  grease.  It  is  chiefly 
the  produce  of  the  Elais  gtUneensis. 

Valmt  Order  of  tHe  Tmltftil.  A  societf 
formed  in  1617  in  Germany,  and  connected  by 
a  species  of  chivalrous  institution,  for  tlie  pre- 
servation and  culture  of  the  Crerman  language. 
Lewis,  prince  of  Anhalt,  was  the  first  head  of 
the  order.  This  body  is  said  to  have  done  mudi 
for  the  German  language,  but  to  have  ended  by 
attempting  too  much  in  the  way  of  refinement 
and  innovation.  It  was  dissolved  in  1680. 
(Ersch  and  Gruber's  Eficydop^Bdia.) 

Palm  Snndajr  (Dommica  Palmaram, 
Pascha  Floridum).  The  Sunday  bef<»^  Easter, 
or  the  day  of  celebration  of  the  triumphal  entry 
of  Christ  into  Jerusalem.  The  custom  of  carry- 
ing palm  branches  on  particular  days  of  fes- 
tivity was  an  older  Jewish  observance.  The 
feast  of  Palm  Sunday  appears  to  have  been 
observed  aU  along  in  the  Eastern  Church,  bat 
is  said  to  have  been  revived  in  the  West  by 
Ghregory  the  Great.  The  earliest  known  Latin 
honuly  for  the  day  is  by  the  Venerable  Rede. 

Valms  (Lat  palma).    These  plants,  called 
by  Linnaeus,  from  their  noble  and  stately  ap- 
pearance, the  princes  of  the  vegetable  king- 
dom, constitute  the  natural  order  Palmacem,  or 
Palnue,  a  group  of  arborescent  Endogens,  diiefly 
inhabiting  the  tropics,  distinguished  by  their 
fleshy,  colourless,  six-parted  flowers,  enclosed 
within  spathes ;  their  minute  embryo,  lying  in 
the  midst  of  albumen,  and  remote  from  the 
hilum ;  and  rigid  plaited  or  pinnated  inartics- 
lated  leaves,  sometimes  called  fronds.    Wine, 
oil,  flax,  flour,  sugar,  and  salt,  says  Humboldt, 
are  the  produce  of  this  tribe ;   to  which  Von 
Martins  adds  thread,  utensils,  weapons,  food, 
and  habitations.     The  most  common  species  itf 
the  Cocoa-nut  Palm.    Their  wounded  stems,  or 
spathes,  yield  in  abundance  a  saccharine  fluid, 
known  in  India  bv  the  name  of  toddy.    The 
succulent  rind  of  the  Date  is  a  most  nutritioiis 
as  well  as  agreeable  friut    Sago  is  yielded  by 
the  interior  of  the  trunks  of  many  species ;  and 
the  fruit  of  the  Areca  Catechu,  the  well-known 
Pisang,  or  Betel-nut>  is  remarkable  for  its 
narcotic  or  intoxicating  power.     The  common 
Canes  or  Rattans  of  the  shops  are  the  flexible 
stems  of  species  of  the  genus  Calamus, 

The  Pabns  form  rather  an  extensive  fasoSij, 
and  the  species  are  ^plied  to  a  vast  number 
of  economic  uses.  They  are  usually  simple- 
stemmed,  but  in  at  least  one  genus  this  diarao- 
teristic  is  departed  from,  the  species  Hyphent 
frequently  producing  a  large  head  of  branches. 
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FalnMi  ClniBtl  (Lat.).  One  of  the  names 
of  the  Cafltor-oil  plant,  Ricinua  communi$. 

Valmares  (Lat.  firom  palma,  the  hand), 
Mnscles  belonging  to  the  hand.  The  palmaru 
brtvU  is  situated  between  the  wrist  and  little 
finger,  and  assists  in  contracting  the  palm  of 
the  hand ;  the  palmaris  hngua  is  on  the  fore- 
arm, and  bends  the  hand. 

Valmate  (Lat.  palmatns).  In  Botany,  a 
term  applied  to  leayes  and  other  bodies  with 
five  or  seven  lobes,  meeting  in  a  common  point, 
and  resembling  a  hand  when  spread  out. 

Valmer.  In  Mediseval  History,  a  name 
popularly  given  to  crusaders  returned  from  the 
holy  war,  or  pilgrims  from  Palestine,  from  the 
palm-branch  wluch  they  were  wont  to  carry 
aa  a  staff  in  commemoration  of  their  journey. 

Palmer  "Worma.  By  this  name  are 
known  the  hairy  caterpillars  of  certain  noc- 
turnal moths,  used  as  bait  in  trout-fishing. 

Palmlo  Aold,  Slolpelaidio  Aoi4.  The 
result  of  the  action  of  nitrous  acid  on  castor  oil. 

Palmipeds  (Lat.  palnupedes,  from  palma, 
a  palm,  and  pes,  afoot).  The  name  given  by 
Cnvier  and  Temminck  to  an  order  of  birds 
corresponding  to  the  Anseres  of  Linnsus,  and 
the  Nataiarcs,  or  swimming  birds,  of  Illiger. 

Falmistrj-  (Lat.  palma,  the  hand).  A 
species  of  divination,  which  professed  to  foretell 
future  events  from  the  inspection  of  the  lines 
and  marks  on  the  hands  and  fingers.     [Chiro- 

XANCT.] 

Valmitlo  Acld«  BthallCt  Cetylio*  or 
OUdlo  Apld.  A  colourless,  crystalline,  in- 
odorous body,  existing  frequently  in  the  free 
state  in  palm  oil,  and  combined  in  spermaceti, 
bees'  wax,  and  other  animal  and  vegetable  fats. 

Palmjra  "Wood.  The  wood  of  the  Boras- 
sue  flabeiliformie,  and  of  Ck)C08  ntcdftra. 

Palo  de  Taoa.  The  South  American 
name  of  the  Cow-tbsb,  Broeimum  Galacto- 
dendron.    [Bbosdcum.] 

Palp  (Lat.  palpare,  to  touch  softly),  A 
jpinted  sensiferous  organ,  attached  in  pairs  to 
the  labium  and  maxiUa  of  insects,  and  termed 
respectively  labial  and  maxillary  palpi,  or 
feelers. 

Palpatory  (Lat.  palpator,  one  who  caresses). 
The  name  of  a  family  of  Clavicom  beetles,  in- 
cluding those  which  have  very  long  maxillary 
feelers,  or  palps. 

Palpebrae  (Lat.).  The  eyelids;  the  upper 
and  under  uniting  at  each  end  to  form  the 
canthi. 

Palpltatton  (Lat.  palpitatio,  a  throblin^). 
This  term  is  especially  applied  to  irregularities 
of  the  heart's  action,  which  are  frequently  the 
result  of  indicestioin,  of  nervous  excitement,  or 
mental  agitation. 

Palsy.    [Pabaltszs.] 

Palndameiitiuo.  The  peculiar  military 
diess  of  a  Kpman  general  (imperator),  in  the 
times  of  the  repubbc,  afterwams  adopted  by 
the  emperors.  It  was  worn  only  in  tne  cam- 
mugp,  and  exchanged  for  the  toga  in  Bome. 
vitelllus,  according  to  Tacitus,  was  advised  not 
to  enter  the  city  in  it,  as  it  would  be  making  it 
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look  like  a  city  taken  by  storm.     (Hist.  ii.  89 ; 
Mim,  de  VAoad.  dee  Inset,  vol.  xzi  )    [Sabuh.] 

Paludlna  (Lat  palus,  a  marsh),  A  genus 
of  fresh-water  or  marsh  snails ;  so  called  from 
their  location  in  marshes,  ditches,  and  slow 
streams.  Many  species  are  common  in  Great 
Britain ;  a  beautiful  example,  called  the  agate 
marsh-shell  {Faludi$ui  achatina,  Lam.),  may  be 
found  in  the  smaller  tributaries  of  the  Thames. 

Pampas.  Treeless  plains  extending  for 
2,000  miles  from  the  tropic  of  Capricorn  to  th» 
southern  limit  of  the  American  continent  on 
the  east  side  of  the  Andes.  The  breadth  varies 
from  210  to  500  miles.  The  total  area  is  esti- 
mated at  750,000  square  miles. 

Within  this  wide  range  of  country  there  are 
necessarily  great  differences  of  climate.  Por 
the  most  part  the  plains  form  steplike  terraces, 
ranging  north  and  south  and  rising  to  the  west. 
Generally  sterile,  their  steps  are  sometimes 
richly  covered  with  verdure.  They  are  here 
and  there  intersected  by  streams,  but  the 
waters  fiowing  over  them  do  not  fertilise  the 
soil.  Hugo  boulders  occasionally  interrupt  the 
dreary  fiat,  black  lava  platforms  sometimes 
intervene,  and  white  incrustations  of  salt  are 
not  wanting.  Swamps  occur  in  the  southern 
part  of  the  tract,  which  are  occasionally  fiooded 
b^  the  rivers  and  entirely  inundated.  In  other 
districts  these  remarkable  platforms  are  ex- 
ceedingly fertile,  and  they  are  estimated  to  feed 
at  least  a  million  of  homed  cattle  and  three 
millions  of  horses,  all  of  which  are  derived  from 
animals  introduced  by  the  Spaniards.  The 
higher  plains  to  the  west  are  less  fitted  for 
natural  pastures,  but  admit  of  very  succesbful 
cultivation.  A  large  salt  desert  forms  the 
northern  termination  of  the  Pampas. 

Paaapas  Orass.  The  garden  name  for  a 
fine  grass  of  Buenos  Ayres,  Gynerium  argen- 
teum,  much  cultivated  on  account  of  its  orna- 
mental character. 

Pampean  Vormatloii.  A  vast  extent  of 
fossiliferous  deposits  in  South  America  belong- 
ing to  the  newer  Tertiary  period.  This  group 
of  rocks  ranges  for  a  distance  of  1,400  miles 
from  north  to  south,  with  a  breadth  of  nearly 
400  miles,  and  everywhere  contains  remains 
of  shells  of  the  same  species  as  those  found  in 
the  adjacent  seas.  The  elevation  above  the  sea 
varies  from  100  to  400  feet.  The  rocks  con- 
sist for  the  most  part  of  calcareous  mud  with 
many  concretions,  and  aboimd  with  the  bones 
of  some  gigantic  extinct  quadrupeds.  The  de- 
posit appears  to  have  been  formed  gradually 
on  an  ascending  coast  line. 

Pampelmouse.  The  fruit  of  Citrus  dect^ 
mana. 

Pamporos.  Violent  south-west  winds 
which  sweep  over  the  Pampas  of  BraaL 

PamptUet  (from  Span,  papelete,  by  the 
insertion  of  the  nasal :  Wedgwood).  In  Frint- 
ing,  a  short  treatise  or  essay,  generally  speak- 
ing on  some  subject  of  temporary  inti^rest, 
which  excites  public  attention  at  the  time  of 
its  appearance.  We  commonly  miderstand  bj. 
the  w^rd  pampkUt  a  prodnetaoa  of  the  abovs. 
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eharacter  when  it  comes  from  the  publishers 
merely  stitched  together  in  sheets,  and  not 
bound.  Books  in  octayo,  of  fiye  sheets,  or 
under,  are  technically  termed  pamphlets.  The 
word  is  used  by  Chaucer.  Pamphlets  became 
of  common  use  in  political  and  religious  con- 
troyersy  about  the  middle  of  the  sixteenth  cen- 
tury ;  in  England  under  the  reign  of  Elizabeth ; 
in  France,  during  the  wars  of  religion. 

Pampre  (Fr. ;  Lat.  parapinus,  a  tendril 
or  vine  leaf).  In  Sculpture,  ornaments  con- 
sisting of  yine  leayes  and  grapes. 

Pan  (Gr.).  The  chief  rural  diyinity  of  the 
Greeks,  who  presided  oyer  flocks  and  herds. 
He  was  said  by  some  to  be  the  son  of  HwBinw, 
bom  in  Arca<ua.  At  Athens  his  worship,  we 
Are  told,  was  not  introduced  till  the  time  of  the 
Lrsttle  of  Marathon.  (Herod,  ii.  145.)  He  was 
represented  with  the  head  and  breast  of  an 
elaerly  man,  while  his  lower  parts  were  like 
the  hind  quarters  of  a  goat,  whose  horns  he 
likewisB  bore  on  his  forehead.  His  emblems 
were  the  shepherd's  crook  and  the  pipe  of 
scyen  reeds. 

Panabase.  A  mincralogical  name  for 
Tetrahedrite  or  Grey  Copper-ore. 

Panacea  (Gr.  waydKua).  Literally,  a  re- 
medy which  professes  the  power  of  curing  all 
sorts  of  diseases.  The  idea  was  personifl*^  in 
Panacea,  a  daughter  of  ^sculapius,  to  whom, 
in  conjunction  with  her  better  known  sister, 
Hygieia,  the  power  of  healing  all  diseases  was 
ascribed. 

Panada  (Ital.  pane,  bread).  Bread  or  bis- 
cuit steeped  or  boiled  in  water  so  as  to  acquire 
a  soft  consistence.  'Place  thin  slices  of  the 
crumb  of  bread  in  a  saucepan,  and  add  rather 
mora  water  than  will  coyer  them ;  then  strain 
off  the  superfluous  water  and  beat  up  the  bread 
till  of  the  consistence  of  gruel;  sweeten  it, 
and  add,  when  proper,  a  little  sherry. '  (Pereira 
On  Food  and  Viet.) 

PanatlienflBa  (Gr.  TlavaB^yeua).  The  great 
national  festiyal  of  the  inhabitants  of  Attica, 
celebrated  in  honour  of  Athena.  [MixsRyA.] 
There  were  two  solemnities  of  this  name,  the 
great  and  the  little.  The  former  were  celebrated 
once  in  eyery  fiye  years;  the  latter  in  eyery 
third  year,  or,  as  some  think,  eyery  year.  The 
exhibitions  at  these  festlyals  were  torch  races, 
gymnastic,  musical,  and  poetical  contests,  with 
sacrifices  and  feasts ;  and,  at  the  great  Pan- 
athensea,  the  sacred  stole  (T^irXor),  decorated 
with  embroidery  representing  the  deeds  of  heroes 
and  patriots,  was  hung  like  a  sail  on  a  machine 
in  the  form  of  a  ship,  and  thus  conveyed  up  to 
the  Acropolis  in  a  procession,  and  placed  on  the 
statue  of  Athena.     [Pkplus  ;  Phallus.] 

Panax  (Gr. ;  another  form  of  itajnutis,  all- 
healing).  A  name  applied  to  some  plants  of  the 
Araliaceous  order,  which  are  held  in  high  es- 
timation in  consequence  of  their  real  or  sup- 
posed yirtnes.  The  root  of  P.  Schinsen^t  called 
Ginseng,  is  highly  yalued  by  the  Chinese  phy- 
sicians, from  its  reputed  power  of  warding  off 
fatigue  and  inyigorating  the  feeble  frame;  in 
China  it  has  sometimes  oeen  sold  for  its  iveight 
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in  gold,  but  in  Euronpe  it  has  failed  to  produce 
any  remarkable  effects.  The  roots  of  the 
North  American  P.  gmnquefoUum  are  also 
highly  yalued. 

Panoartas  or  PanotaaitSB.  In  Diploma- 
tics, royal  charters  in  which  the  enjoyment  of 
all  possessions  enumerated  in  the  instrument  is 
confirmed  to  a  subject  The  word,  howeyer, 
is  used  in  other  and  looser  significations. 

Pancratlnm  (Gr.  irayicpdrior,  literally  a 
compute  contest).  A  kind  of  athletic  contest 
practised  by  tlie  Greeks,  which  combined 
wrestling  and  boxing  together. 

PAifCRATiuM.  In  Botany,  a  genus  of  Ama- 
ryUidacea,  oi  which  the  European  P.  marititmm, 
though  not  now  regarded  as  officinal,  hasjuro- 
perties  resembling  those  of  the  squilL  There 
are  many  tropical  species  which  are  extremely 
ornamental.  They  characterise  a  section  oif 
the  order  distinguished  by  the  presence  of  a 
cup  or  coronet  within  the  perianth,  the  stamens 
being  borne  on  the  cup. 

Pancreas  (Gr.  x^irpcaf).  A  glandular 
yiscus  of  the  abdomen,  situated  under  and  be- 
hind the  stomach ;  its  duct  enters  the  duodmuD, 
into  which  it  conyeys  the  pancreatic  fiuid.  It 
is  commonly  called  the  sweetbread  in  animals. 

Panoreatlo  VJnM.  This  is  a  colourlesi 
yiscid  liquid,  secreted  by  the  pancreas.  It  is 
alkaline,  and  rendered  frothy  by  agitation.  It 
yields  from  8  to  9  per  cent,  of  a  solid  r^ddns, 
of  an  albuminoid  nature,  and  when  heated  sets 
into  a  solid  like  oyalbumen.  It  is  predpitatad 
^m  its  aqueous  solution  by  alcohol ;  but  sd 
excess  of  water  redissolyes  the  predpitat«. 
^Vhen  the  solid  residue  is  incinerated,  the  ssh 
yields  chloride  of  sodium,  with  phosphate  and 
carbonate  of  sodium.  The  nature  of  the  oigaaie 
principle  is  not  well  understood.  It  appeal! 
in  some  respects  to  resemble  ptyalin;  outiti 
characteristic  property  is  to  assimilate  oilr 
mutters.  It  forms  an  emulsion  with  oils  ana 
fats,  when  the  mixture  is  heated  to  abont  100^; 
this  appears  to  be  a  process  of  saponificatioii, 
glycerine  is  produced,  and  the  fatty  adds  srt 
set  free.  The  pancreatic  juice  is  the  only 
animal  secretion  which  resolyes  fatty  mattot 
into  glycerine  and  fat-adds,  and  it  does  tUf 
independent  of  its  alkalinity.    [NuTsmox.] 

PandSBmonlnm  (Gr.  iroi^,  and  Isdfum,  f 
demon).  The  general  appellation  bestowed  bj 
Milton  on 

the  high  capital 

Of  Satan  and  his  peers.— /\ir.  Lod^  L  81. 

PandanaoesB  (Pandanus,  one  of  the 
genera).  A  natural  order  of  arbcneseent 
Endogens  inhabiting  the  Indian  Ardiipelago. 
and  most  of  the  tropical  islands  of  taeOld 
World.  They  haye  the  aspect  of  gigantic  pins- 
apples,  bearing  the  fiowers  of  a  Spargcmitim, 
and  are  remarkable  among  arborescent  Mono- 
cotyledons for  their  constant  tendency  to  hnneh, 
which  is  always  effected  in  a  cuchotomoof 
manner ;  and  also  for  their  leayes  being  ar- 
ranged so  distinctly  in  a  spiral  manner  tkst 
they  haye  ac(|uired  the  common  name  of  Sent 
Pines.  The  pnndpal  genus  is  Psnismcs,  of  whieh 
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many  species  are  known.  P.  Canddabrum  is 
the  Chandelier-tree  of  Guiana.  P.  utilise  the 
Vacona  of  the  Mauritius,  is  extensiyely  grown 
for  the  sake  of  its  leayes,  which  are  made  into 
bags  or  sacks  for  sugar.  P.  odarattssimus  has 
very  fragrant  flowers.  The  seeds  of  some  of' 
the  species  of  this  genus  are  edible. 

Vandeots  (Gr.  irarS^icTeu,  lit.  all-receiving). 
The  {jreat  compilation  of  the  Roman  law  pub- 
lished by  the  emperor  Justinian.     [Digest.] 

VaBdioalatloii  (Lat.  paudiculor,  /  gape). 
The  gaping,  yawning,  and  stretching  that  cha- 
riicterises  some  diseases.  It  sometimes  occurs 
in  the  cold  fit  of  an  ague. 

Vandit.  The  title  of  learned  Brahmins  in 
Hindustan.  ^e  term  is  used  ironically  in 
England  to  designate  anyone  who  makes  a 
Tast  show  of  learning  without  possessing  it  in 
reality. 

Pandora  (Gr.  from  voy,  and  ScDpov^  a  ffift). 
In  Grecian  Mytholo^,  the  name  given  to  the 
first  woman,  according  to  Hesiod.  She  was 
formed  of  clay  by  Hephsestus,  at  tho  request 
of  Zeui,  and  was  created  for  the  purpose  of 
punishing  Pbomsthbus.  All  the  gods  vied  in 
making  herpresents ;  and  thus  arrayed,  she  was 
brought  to  Epimctheus,  who  had  been  warned  by 
his  brother  Prometheus  to  receive  no  gifts  from 
the  gods ;  but  charmed  by  her  beauty,  he  received 
Pandora,  who  on  his  threshold  lifted  the  cover 
of  the  cask  in  which  all  evil  things  were  shut  up. 
In  her  terror,  she  replaced  the  covering,  and 
Hope  alone  remained  a  prisoner  beneath  it. 

Pandore  (Gr.  iravSoOpa,  Fr.  mandore).  A 
musical  instrument  of  three  strings. 

Pandoars.  A  kind  of  light  infantry, 
formerly  organised  as  separate  corps  in  the 
Austrian  service :  raised  from  the  Servian  and 
Bascian  inhabitants  of  tho  Turkish  frontier, 
and  originally  under  leaders  of  their  own,  styled 
haruftdmchas.  Since  1765,  they' have  been  in- 
cluded in  the  regular  army. 

PaBdnrifdnn.  Literally,  fiddle-ahaned ;  a 
term  applied  by  botanists  to  tlie  leaves  of  some 
plants  which  in  outline  somewhat  resemble  the 
form  of  a  pA2a)Oius  or  violin. 

Panevyrlo  (Gr.  T^Ayos  wavrryvpiKSit  a  speech 
addressed  to  a  general  assembly,  ircu^vpis). 
In  Oratory,  a  eulogy  or  harangue,  written 
or  spoken,  in  praise  of  an  individual  or  body 
of  men.  Among  the  ancients,  orations  were 
recited  in  praise  of  the  departed  on  various 
occasions,  before  solemn  assemblies;  hence 
the  name.  Among  the  later  Eomans,  the  baser 
practice  prevailed  of  reciting  panegyrical  ora- 
tions on  distinguished  living  persons  in  their 
presence.  Among  the  modems,  panegyrical 
oratory  has  been  chiefly  conflned  to  funeral 
discourses  from  the  pulpit.  In  France,  how- 
ever, the  dloges  or  orations,  pronoimced  in  some 
literary  and  scientiflc  societies  on  the  decease 
of  a  member,  bear  something  of  the  character 
of  classical  panegyrics. 

Panel  (said  by  Sir  H.  Spelman  to  mean 
pagina,  or  scheduuit  as  a  panel  of  parchment, 
&e.).  In  Law,  a  roll  containing  the  names  of 
jurors  whom  tho  sheriflf  returns  to  pass  on  a 
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trial.  In  Scottish  Law,  the  accused  person  in 
a  criminal  action  from  the  time  of  his  appear- 
ance is  staled  ihtpannel.  For  various  opinions 
on  the  ongin  of  the  word  see  Wedgwood,  DiC' 
tionary  of  English  Etgmologi/t  s.v.  *  pane  *  and 
'  panneL' 

Panirlaoefle  (Pangium,  one  of  the  genera). 
A  small  order  of  Dicotyledonous  plants  be- 
longing to  the  Papayal  alliance,  in  which  they 
are  distinguished  by  their  polypetulous  flowers, 
with  a  scale  at  the  base  of  each  petal.  Pangium 
edide  is  a  Javanese  tree  with  nard  solid  wood. 
The  bark  and  leaves  contain  a  poisonous  prin- 
ciple ;  but  the  kernels  of  the  seeds,  macerated 
in  cold  water  to  remove  the  noxious  narcotie 
qualities,  are  occasionally  used  as  a  condiment. 

Panic.  A  word  usually  applied  to  a  sud- 
den and  groundless  alarm,  the  myth  being 
that  Pan,  during  the  Indian  expedition  of 
Bacchus,  was  surrounded  by  enemies,  and  that 
the  shouting  of  his  men,  favoured  by  the  echoes 
of  a  rocky  valley,  so  frightened  them  that  they 
instantly  took  to  flight. 

PanlOf  Comxneroial.  In  the  ordinary 
course  of  trade,  the  amount  of  money  and  the 
discount  accommodation  afforded  by  the  seve- 
ral banks  are  proportioned  to  the  amount  of 
assistance  generally  required  by  traders.  A 
rate  of  profit  due  to  tiie  skill,  labour,  and  risk 
of  the  lx>rrower,  can  be  effected  in  commercial 
transactions  in  addition  to  the  rate  of  profit 
procurable  from  the  ordinary  employment  of 
capital  at  interest.  Hence,  as  long  as  there 
exists  a  difference  between  the  profit  derived  in 
trade  and  the  interest  paid  for  capital,  bor- 
rowera  will  always  draw  upon  the  funds  of 
lendera,  and  the  two  will  share  the  proceeds  of 
the  investment.  Nothing,  however,  but  caution 
on  the  part  of  lenders  will  prevent  borrowera 
from,  occasionally  interpreting  a  future  profit  as 
greater  and  surer  than  events  prove  it  to  be, 
and  from  incurring  a  loss  which  may  not  only 
sacrifice  whatever  capital  they  possess  them- 
selves, but  also  that  which  they  have  borrowed ; 
and  there  are  events  occurring  from  time  to  time 
in  the  courae  of  trade,  which  no  prudence  could 
foresee  and  no  caution  avoid.  If  with  these 
we  take  into  account  the  occasions  on  which 
fraudulent  or  injudicious  speculation  is  rife  and 
a  temper  of  risking  capital  in  what  appear  to  be 
promising  ventures  becomes  contagious,  we  see 
at  once  the  elements  out  of  which  a  commercial 
panic  can  be  developed. 

It  is  not  possible  to  draw  a  sharp  line  of 
distinction  between  overtrading  or  speculation, 
and  legitimate  commercial  risK.  In  all  trade 
some  elements  of  peril  are  always  present. 
The  most  prudent  person  may  find  that  he  has 
produced  overmuch,  that  he  was  deceived  in  the 
market  for  which  he  has  supplied  shipments, 
that  the  demand  he  anticipated  has  failed  to 
exist  either  in  part  or  wholly,  that  a  glut  has 
occurred  by  simultaneous  shipments,  or  that  he 
has  unconsciously  over-traded  by  some  other 
obvious  and  natural  error.  But,  on  the  other 
hand,  traders  may  be  reckless  and  unscrupidous, 
or  be  filled  with  hopea  that  a  monopoly  of  soms 


;i?i*»t.     J.  vir'*r.  'TstfSlu^  in  jar*  lili- 

mmii.:  *  vf^  T*iu'A  m  ifir.  ik.^7  '*i  '>^  ur  nrmur 
•*%  vt  vift  u"  iwa  i«rtw*»r '  IT  cmr  r-jr^^snoiut. 

«ut:urk  Uj*^  fimaai'jtfC  cmt.  110,7  vrnr.  uut  "ibt 
'•v.uKT-  •  .\v^  i«-»«  ■-:**  ■.a-ixr;i:»'."'  .f^  lift fr««nr- 


Bit  aeeaa  amanmii^'uL 

rimniwrTi^f 

9««UEML       Bur  "lltt 
k.  ^*'T'Tr    nut.  -iiM 

:aac  l  aJaoR  ic 

II 


Mtm'X 


'u«»  •.-fc.i.*a*'r.«ji*  yi  -riii-a  '-1k  inwrir-   ; 


WSUTK   *mI**  .H'..-  *.r.«<tJ*«l«  'if    '.lit  'je  Tli-.e«t  lilflHm 

•Jut  ^a*»  'w*ji   z:yj$r.  j.u:Lr.^f«i>ii 


2uxir    izii    TTuitai: 

if  nutoBciatf. 

illTiullBZljjIl  of   lH  !£|BI1I»  iDnx 

r'lK  r.Tflin-C  iiu!s:iiB.  ivstfcaise-  "sitt  jAudi  tf 
L  gtnmpTra-  imme  nn  sue  -cKHEpeaiML  if  "ftr 

tim^nian  ~Jih  rsc  if  a  ^tsib   17-  ■■"<—■  n^  -at 
5r.f»»r  yf  urna*!*  or 

1U   -L**!-    ilf  '""III MIL    Xif   %lQBi    ^— 


ittne*  *.t!y-»i  jy/.i  v.  rsss^ry-^  »s«i  «x>carr* 

irtr/: .•*»:*  f'-r  i;.T*^.fi«.%  ^■•i«'  \l.  hfjea^  or 
itftn^.  u»rt«?tuur:2Ei.  or  w:i*n  th*  fCste  '^ 
Ij^  ^xduttjPM  xA^>a<At  »  'irua  of  bnllioa,  or 
mm'.Ur  caiUMS  tm^,  th^  }mz.)u^  eontncU  kis 
^itf/rrith^AAti//n,  nod  tb/t  dueooflUr.  either 
m*ifiAtA]j  }/r  B>AOt  c^  b:il  broken,  or  icime' 
dUtelj  bf  Mrvonal  applMatkn,  dnvf  00  the 
W^jvttst  of  th*  iSftofc  0/  Eau^and.  la  crier 
t//  bmH  thU  ib'iTWtfKfl  d^mznd  on  th«  foiwij 
0fMl»Lii^  for  trariiDtr  p^sTf^'*^  knd  at  th^di*- 
y/m\  of  tM  Uttuk/tb*  Buk  raises  iu  nU 
of  'lismant,  tod  thu  fttterapU  to  cfa«rk  the 
Affpl\e»!lMi».  If,  howfcr,  their  necesi ities  sre 
«n;i!nt,  or  the  aatiofMiad  xmte  of  profit  u  still 
tentiacr  this  <whanfiwl    ntM  (followed,  ofi 

7W  ' 


ihgnri  ht  SAkcs  ;hi* 


Li  CBfe   SH>ic;a   kaccrr    of 
natcv&rJK-v  ^sms  of 
hart  octztmL    Ic  1S24.  iL^^ 
to  ^on'-jcs  ^^Tifrg  flpccsIa^aoESS ; 
tudr>a  of  k«2S  to  the  xasoect 
nfmlhc:*.    Is.  l^n, 
ksce  aaocnl  vwe.  it  is  a&id^  ib« 
eoctoe   £fti!«R  in 

defiei'sat  huT-^tfU'^f  1646  ubi  1847.  srvoud; 
the  czzM*  of  the  pacir  of 
the  extexsTe  failiiRS  of  Seotdi  aiod 
faovsM  SK  STippooed  to  aetaovnt  for  ths 
of  lSo7.    Cni  the  Isst  t«o  oecmaoBa  tki 
TisoBS  of  the  Bank  Act  wvre  ■«^>ettdod,~SDd 
the  mtoration  of 
the  immediate  icsah. 

All  en»eneiiee  has  contmadtKa  akzmttt 


PANICLE 

8t  the  conunercifil  conseqneiiees  of  midertekmgB 
whose  magnitude  is  such  as  to  require  to  their 
completion  either  a  sopply  of  capital  in  excess 
of  that  which  is  anniiiuly  aocnmulatfd  out  of 
savings,  or  a  diversion  of  existing  capital  from 
ordinary  to  novel  occnpaUonB.  Such  was  the 
case  in  the  railway  mania,  when  parliament 
sanctioned,  with  singular  inconsiderateness,  such 
a  number  of  operations  as  would  have  exhausted 
ten  times  the  amount  of  annual  savings,  and 
in  the  year  1864,  when  similar,  though  not 
equal  specujation,  took  the  direction  of  limited 
joint-stock  companies.  Mr.  MUl  has  enume- 
rated four  causes  as  tending  to  a  commercial 
crisis:  1.  Extraordinaiy  war  expenditure.  2. 
Large  exportations  of  capital  fur  foreign  in- 
vestment. 3.  Failure  in  the  crop  of  some 
country  which  supplies  a  necessary  raw  material. 
4.  Failure  on  a  large  scale  of  a  harvest  at 
home,  and  therefore  the  necessity  of  importa- 
tion. To  these  may  be  added,  6,  The  extra- 
ordinary developement  of  commercial  under- 
takings at  home,  tending  to  make  a  drain  on 
capital,  or  to  divert  it  from  its  customary 
employment. 

Fanlole.  In  Botany,  a  form  of  inflorescence 
in  which  the  primair  axis  developes  secondary 
axes,  which  tnemselves  produce  tertiary.  In 
other  words,  a  raceme  bearing  branches  of 
flowers  in  place  of  simple  ones. 

Vanloam  (Lat.).  A  very  extensive  genus 
of  Grasses,  some  of  which,  as  P.  mUiaceum^ 
jnlosuiTit  and  frumentaceum^  are  extensively 
grown  in  warm  countries  for  their  grain,  which 
constitutes  some  of  the  varieties  of  Millet.  In 
tropical  and  sub-tropical  regions  they  form  the 
chief  of  the  fodder  grasses. 

Fannel  (Fr.  panneau).  In  Architecture, 
an  area  sunk  from  the  general  surface  of  the 
surrounding  work.  In  Joineiy,  it  is  a  tympa- 
num, or  thm  piece  of  wood,  framed,  or  received 
into  a  groove  by  two  upright  pieces,  and  two 
transverse  rails  or  cross  pieces,  at  the  top  or 
the  bottom.    [Pansl.] 

VaBoply  (ur.  Toi^orX/a).  Literally,  all  the 
armour  that  can  be  worn  for  defence ;  complete 
armour. 

^aaopttoon  (Gr.  irav,  and  6irrofuu,  I  see). 
A  term  coined  by  Jeremy  Bentbam  to  denote  the 
plan  of  the  prison  which  he  designed  and  recom- 
mended for  adoption  in  his  Thtory  of  Punish- 
ments. This  buiHing  was  distinguisheidb^  three 
leading  properties,  for  an  account  of  which  the 
reader  is  referred  to  vol.  xxii.  of  the  Edinhurah 
HemeWf  pp.  19,  20;  but  its  greatest  peculiarity 
consisted  in  its  form,  and  in  the  oisposition 
of  its  cells,  which  were  so  constructed  that  the 
inspector  could  see  each  prisoner  at  all  times 
without  himself  being  seen;  and  hence  the 
origin  of  the  term. 

VABorama  (Gr.  rav,  a//,  and  Spa^Mfaview). 
A  picture  in  which  all  the  objects  of  nature  that 
are  visible  frt>m  a  single  point  are  represented 
on  the  interior  snrtacQ  of  a  round  or  ^lindxical 
waUy  the  point  of  view  being  in  the  axis  of  the 
cqrlinder^  The  rules  acooxding  to  which  the 
different  objects  are  represent^Mi  in  perspective 
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are  easily  deduced  from  the  eonsideration  that 
tha  lines  on  tiie  Mnorama  are  t&is  intersectioins 
of  the  cylindrical  surface  of  the  picture  Irith 
one  or  more  conical  surfaces  having  their 
summits  at  the  point  of  view,  and  of  wUch  the 
bases  are  the  lines  of  nature  which  the  artist 
proposes  to  represent.  In  executing  this  kind 
of  perspective  the  artist  divides  the  horizon  into 
a  considerable  number  of  parts,  twenty,  for 
example,  and  draws,  in  the  ordinary  way,  on  a 
plane  surface,  a  perspective  view  of  all  the 
objects  comprised  m  each  of  these  portions  of 
the  horizon.  He  then  paints  on  a  canvas  re- 
presenting the  developement  of  the  cylindrical 
surface,  the  twenty  drawings,  in  as  many  ver- 
tical and  parallel  stripes ;  and  the  picture  is 
completed  by  stretching  the  canvas  on  the 
cylindrical  wall  of  the  rotunda  which  is  to 
contain  the  panorama.  When  a  painting  of 
this  kind  is  well  executed,  its  truth  is  such 
as  to  produce  a  complete  illusion.  No  other 
method  of  representing  objects  is  so  well  cal- 
culated to  give  an  exact  idea  of  the  general 
aspect  and  appearance  of  a  coimtry  as  seen 
all  round  from  a  given  point. 

The  first  panorama  exhibited  in  London  was 
painted  by  Robert  Barker  in  1789 ;  it  repre- 
sented a  view  of  Edinburgh.  A  panorama  of 
London  was  the  first  that  was  introduced  into 
Germany,  in  1800.  Since  that  time  they  have 
become  common  in  all  the  principal  cities  of 
Europe.  Barker  was  the  inventor  of  panora- 
mas. He  built  and  opened  the  circular  exhi- 
bition rooms  in  Leicester  Square  in  1793. 
After  his  death  in  1806  the  exhibition  was 
carried  on  by  his  son,  Henry  Aston  Barker,  and 
Robert  Burford.  The  latter  produced  a  grand 
series  of  panoramas,  and  died,  in  his  seventieth 
year,  on  January  30,  1861. 

Panstereorama  (Gr.  iroy ;  <rrcpr^r,  solid). 
A  model  of  a  town  or  cotmtiy,  in  relief,  exe- 
cuted in  cork,  wood,  pasteboard,  or  other 
substances. 

Vaiiasr  (Fr.  pens^,  a  thought).  One  of 
the  names  applied  to  the  warden  varieties  of 
Viola  tricolor  and  some  alUed  species,  which 
are  usually  cultivated  under  the  name  of  Hearts 
ease.    [Vioul] 

Vantavrapli  (Gr.  »roy,  and  ypi<p<»^  Iwrite\ 
Frequently  but  improperly  written  Pentagraph. 
An  instrument  for  copying,  reducing,  or  en- 
larging plans.  It  consists  of  a  jointed  rhombus, 
A  B  C  D,  made  of  wood  or  brass,  and  having 
the  two  sides  BA  and  BC 
extended  to  double  their 
length.  The  nde  A  D  and 
branch  A  E  are  graduated 
from  A,  in  such  a  manner 
that  if  0  and  T  be  corre- 
sponding divisions,  A  0  is  ^^ 
to  B  0  in  the  same  ratio  as 
ATtoBEorBF.  Small 
sliding  boxes  for  holding 
a  pencil  or  tracing  point  are  brought  to  the 
corresponding  graduations,  and  fixMl  in  their 
positions  by  screws,  and  a  third  is  fixed  at  the 
I  point  F.   ifow,  since  in  every  position  of  the  in- 
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itroment  the  two  sides  A  D  and  B  F  are  parallel, 
and  the  points  0  and  T  are  so  taken  that 
0  A  :  A  T::0  B  :  B  F.  the  three  points  0,  T, 
and  F  must  necessarily  range  in  a  straight 
line ;  consequently,  if  any  one  of  these  three 
points  be  taken  as  the  centre  of  motion,  and 
another  of  them  be  carried  along  the  boun- 
daries of  any  figure,  the  third  will  trace  out 
a  similar  figure,  reduced  or  enlarged  according 
as  it  is  nearer  to  or  farther  from  the  centre 
of  motion  than  the  point  which  is  carried  along 
the  figure  to  be  copied.  The  pantagraph  was 
invented  by  the  Jesuit  Christopher  Scheiner, 
in  1603,  and  is  described  by  him  in  a  tract 
entitled  Pantographice  sive  Ara  Delineandi,  ^-c, 
published  at  Kome  in  1623.  A  more  perfect 
instrument  for  accomplishing  the  same  objects 
has  been  inyented  by  PiDfbssor  Wallace  of 
Edinburgh.  [Eidooraph.]  Both  instruments 
may  be  so  modified  as  to  produce  a  reversed 
representation  of  the  figure  to  be  copied;  an 
application  which  is  extremely  useful  for  the 
purposes  of  copperplate  engraving  and  litho- 
graphy. 

Pantaloon  (Ital.  pantaleonc).  One  of  the 
chief  characters  in  all  pantomimic  representa- 
tions. The  pantaloon  of  the  original  Italian 
pantomime  was  a  Venetian  burgher,  said  to 
have  been  so  called  from  the  words  'pianta 
leone,'  the  planter  of  the  lion,  the  banner  of 
Venice. 

Vanteolinloon  (Gr.  irav,  and  r^x*^>  ^^0* 
A  place  iu  which  every  species  of  workmanship 
is  collected  and  exposed  for  sale. 

Vantlieism  (6r.  IlMy,  and  Bios,  God).  In 
Metjiphysical  Theology,  the  theory  which  iden- 
tifies nature,  or  the  rh  irav,  the  universe  in  its 
totality,  with  God.  This  doctrine  differs  from 
atheism  in  the  greater  distinctness  with  which 
it  asserts  the  unity  and  essential  vitality  of 
nature;  parts  of  which  all  animated  beings 
are.  The  most  ancient  Greek  philosophers 
were  pantheists  in  this  sense;  Anaxagoras 
being  the  first  who  distinctly  stated  the  co- 
existence with  nature  of  a  reasonable  creator — 
'  a  mind,  the  principle  of  all  things.*  In  this 
sense,  too,  Spmoza  may  be  called  a  pantheist. 
The  pantheism  of  Schelling  and  many  modem 
German  philosophers  is  of  a  dififerent  stamp. 
According  to  these  thinkers,  God  is  conceived 
as  the  absolute  and  original  Being,  revealing 
Himself  variously  in  outward  nature,  and  m 
human  intelligence  and  freedom.  It  is  not 
easy  to  see  how  pantheism  in  this  sense  differs 
from  the  Christian  view  of  Otod,  as  expressed 
in  the  language  of  St.  Paul,  *  in  Whom  we  live, 
and  move,  and  have  our  being.'  The  world  is, 
indeed,  conceived  to  be  animated  by  the  pre- 
sence and  agency  of  the  Deity ;  but  His  distinct- 
ness and  independent  subsistence  are  definitely 
laid  down  as  the  condition  and  ground  of  all 
phenomenal  existence,  and  of  reason  itself. 

Vantlielstlo.  In  Sculpture,  a  term  applied 
to  statues  and  figures  which  bear  the  symbols 
of  several  deides  together,  the  meaning  of 
which  has  been  a  subject  of  dispute  among 
antiquaries. 
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Vaatlieon  (Gr.  rMw),  literally,  a  t«m* 
pie  dedicated  to  all  the  gods.  Thert  were 
two  magnificent  stroctarefl  so  named,  one  at 
AthenB|the  other  at.Eome.  The  latter  still 
exists,  fhough  oomparatiTely  in  ruins.  The 
foundation  of  this  building  is  generally  as- 
cribed to  Agrippa,  the  son-in-law  of  Augustus. 
I  It  now  forms  a  Christian  church,  dedicated  to 
'  the  Virgin  Maiy  and  AH  Saints,  and  generally 
called  ^e  Rotunda.  The  form  is  dnmlar,  and 
its  roof  a  hemispherical  dome  144  feet  in  dia- 
meter, its  heieht  being  the  same  £Eom  the 
pavement  to  uie  top  of  the  dome.  It  has  a 
Corinthian  portico,  consisting  of  sixteen  granite 
columns,  of  which  eight  stand  in  front.  Pliny 
ranked  this  edifice  as  one  of  the  wonders  of  the 
world.  Since  its  erection,  it  has  been  grievously 
spoiled  of  its  ornaments.  The  term  pantAeon 
has  been  absurdlv  applied  to  places  of  public 
exhibition  in  whidi  every  variety  of  amusement 
is  found. 

Pantber  (Gr.  wdyOrip).  A  name  given  by 
the  earlier  French  zoologists  to  an  Indian 
variety  of  the  Leopard  (Fdis  leopardua),  wbicb 
was  supposed  to  dififer  from  the  more  typical 
individuals  found  in  SenegaL  The  panther 
and  leopard  are  now  classified  by  zoologists  as 
one  single  species,  which  Dr.  Gray  has  termed 
Leopardus  varius. 

Pantile.  A  tile  cast  in  a  curvilinear  form, 
favourable  to  the  fiow  of  water.  Pan  tJH^s 
dififer  from  phin  tiles  in  this  respect,  that  the 
latter  are  made  as  plane  as  possible;  the 
former  are  cast  with  a  channel  in  the  centre. 

Panttsooraojr  (Gr.  xas,  all;  Icos,  equal; 
"pctrivf  I  govern),  A  fanciful  name,  invented 
by  some  enthusiastic  politicians  in  this  countrf 
in  the  latter  period  of  the  French  revolution,  for 
a  scheme  of  equal  government  and  sociaUsm. 
Southey,  Coleridge,  and  some  of  their  friends, 
joined  m  it,  and  were  at  one  time  engaged  in  a 
project  of  emigration  to  America  in  order  to 
carry  it  out.  Byron  calls  it  *  a  scheme  less  moral 
than  'twas  clever.* 

Panioclironometer(Gr.  iray;  xfi^'^h  '^: 
and  fi4rpoy,  a  measure).  A  term  recently  in- 
vented and  applied  to  an  instrument  which  is  a 
combination  of  the  compass,  the  sun-dial,  and 
the  universal  time-dial,  and  performs  the  offices 
of  all  three. 

Pantolofia  (Gr.  vav,  and  X^os).  A  work 
of  universal  instruction  or  science ;  equivalent 
to  Dictionary  or  Enctclopjedia. 

Pantomime  (Gr.  iroKTSfAtfits,  oU-imUaHng). 
A  species  of  theatrical  entertainment^  in  which, 
according  to  the  derivation  of  the  word,  the 
whole  action  of  the  piece  should  be  represented 
by  gesticulation,  without  the  use  of  words. 
The  English  pantomime  is  an  amusement  pecn 
liar  to  our  theatre.  A  class  of  actors  in  vogue 
at  Home,  who  performed  pieces  in  dumb  show, 
expres&ing  everything  by  their  dancing  and  ges- 
tures, were  called  pantomimes,  and  from  them 
the  name  of  this  species  of  amusement  among 
ourselves  has  probably  been  taken.     [Mimes.] 

Papacy.  The  office  of  pope,  or,  historically, 
the  succession  of  popes  in  the  see  of  Boma 
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The  origin  of  the  term  is  OrientaL  The  iirord 
papas  was  used  in  lower  Greek  with  the  signi- 
fication of  father,  and  is  still  applied  by  the 
Greek  church  to  the  priests  of  that  communion. 
In  the  Western  church,  the  title  was  not  im- 
oommonly  given  to  bishops  in  general,  and  was 
not  confined  to  the  Eoman  pontiff  for  seyeral 
centuries. 

1.  The  Roman  church,  from  its  situation, 
could  not  fail  to  exercise  a  sensible  influence 
over  other  nations.  Before  the  transference  of 
the  empire  to  the  shores  of  the  Bosporus,  Rome 
was  stul  the  centre  of  the  ciyil  and  commercial 
world.  Thither  came  those  who  had  fallen 
imder  suspicion  of  departing  from  the  faith, 
and  those  also  who  had  accused  them  of  heresy. 
The  decisions  of  the  bishop  of  Rome,  as  arbi- 
trating between  such  persons,  were  sometimes 
admitted  by  more  than  those  in  whose  favour 
they  were  given.  Yet  the  importance  thus 
acquired  was  not  sufficient  to  establish  an 
inherent  supremacy,  nor  does  the  idea  of  such 
supremacy  appear  at  that  time  to  have  entered 
the  mmds  of  the  bishops  of  Rome;  and  we 
find  IrensBus  of  Lyons  interfering  to  check  the 
dogmatism  of  Victor  of  Rome,  and  Cyprian 
maintaining  the  validity  of  heretical  baptism, 
in  concert  with  the  Asiatic  church,  and  in 
opposition  to  the  Roman. 

2.  It  is  in  the  fourth  century  that  the  first 
dawn  of  substantial  power  apj>ears  in  Uie 
Roman  see.  Upon  the  recognition  of  Chris- 
tianity by  the  civil  government,  the  bishop  of 
Rome  is  found  in  the  ei^'oyment  of  raecedenoe 
among  the  prelates  of  the  empire.  The  patri- 
arch of  Constantinople  is  eicpressly  exalted  by 
Theodosius  (a.  d.  38 1 )  to  the  aeeond  rank.  The 
canons  of  the  council  of  Sardica,  347  (the 
genuineness,  however,  of  which  is  suspected), 
allow  bishops  in  certain  cases  an  ajppeal  to 
the  Roman  pontiff  Even  the  removal  of  the 
seat  of  government  to  Constantinople,  although 
the  very  fact  of  its  residence  at  Rome  had  un- 
doubtedly contributed  to  the  pre-eminence  of 
its  bishop  in  earlier  times,  seems  to  have 
favoured  the  pretensions  which  the  popes  began 
now  openly  to  maintain.  Rome  was  no  longer 
under  the  immediate  eye  of  the  emperor.  The 
patriait^  of  Constantinople,  although  he  eiyoyed 
the  imperial  favour  up  to  a  certain  point,  was 
not  allowed  to  outstep  it,  and  was  subject  to  be 
deposed  if  he  forgot  for  a  moment  the  relative 
position  in  which  he  stood.  The  emperors  of 
the  West,  on  the  other  hand,  took  up  their 
abode  at  Milan,  or  Ravenna ;  and  when  they 
had  been  overturned,  and  the  barbarians  began 
to  foimd  new  dynasties  upon  the  ruins  of  the 
Italian  provinces,  the  popes  were  among  their 
most  useful  instruments  in  civilising  and  con- 
solidating the  fragments  of  their  power. 

Again,  the  nearer  contact  which  thus  took 
place  between  the  Italian  clergy  and  the  pagans 
of  the  north,  afforded  the  popes  an  opportunity 
of  difiVudng  the  idea  of  tneir  own  supremacy, 
while  at  the  same  time  they  extended  tne  limits 
of  Latin  Christianity ;  and  while  Antiodi  and 
Alexandria  were  trembling  before  the  birth  of 
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Mohammedanism,  andConstantinopIe  waslofiBg 
one  by  one  its  fairest  provinces,  the  dominion 
of  the  Western  primacy  was  acquiring  daily  a 
wider  basis  and  a  more  devoted  people. 

3.  With  Gregoiy  L,  at  the  end  of  the  sixth 
centuiy,  commenced  one  of  the  most  important 
epochs  in  the  papal  history.  The  svstem  of 
aggrandisement,  of  which  he  laid  the  foun- 
dations, consisted  in  the  conversion  of  tha 
heathen,  upon  the  principle  above  mentioned, 
and  the  connection  of  the  monastic  orders  with 
the  Roman  see,  by  releasing  them  from  the  im- 
mediate jurisdiction  of  their  own  diocesans. 

4.  The  next  important  step  in  the  histoiy  of 
the  papacy  is  the  famous  donation  of  Pepin, 
by  which  the  Italian  provinces  which  the 
French  king  had  conquered  from  the  Lom- 
bards were  transferred  by  him,  not  to  his 
own  dominions,  nor  to  the.  Greek  emperor, 
who  bad  the  ancient  hereditary  claim,  but 
in  temporal  sovereignty  to  the  pope.  But 
even  tms  political  power,  thus  acqmred,  was 
not  in  itself  pregnant  with  such  important 
consequences  as  the  principle  which  was  sanc- 
tioned by  the  immediate  occasion  of  the  dona- 
tion ;  for  Pepin  had  taken  coimsel  with  Pope 
Ziachaiy  whether  he  should  be  justified  in  over- 
turning the  throne  of  the  imbecile  prince  whose 
servant  he  was,  and  had  been  formally  au- 
thorised so  to  do.  The  possessions  which 
thus  came  into  the  hands  of  the  Roman  bishops 
were  confirmed  and  enlarged  by  the  addition 
of  the  territory  of  Rome  itself  by  Charlemagne, 
at  the  close  of  the  eighth  century;  and  the 
dominion  thus  acquired,  though  the  sovereignty 
over  them  was  partiallv  interrupted  by  various 
revolutions  of  the  middle  ages,  continued,  until 
the  recent  establishment  of  the  kingdom  of 
Italy,  to  form  the  temporal  patrimony  of  8t. 
Peter.  It  is  to  be  observed,  that  tlie  nature 
and  extent  of  the  power  accorded  to  the  popes 
by  Charlemagne  has  given  rise  to  much  dispute; 
and  the  partisans  of  the  Roman  see  have  hwa 
charged  with  giving  to  it  a  false  and  exaggerated 
colouring.  '  The  original  record,'  Dr.  Milman 
remarks, '  has  long  perished ;  its  terms  are  but 
vaguely  known.  .  .  The  nature  of  the  papal 
tenure  and  authority  is  still  more  difficult  to 
define.  Was  it  the  absolute  alienation  of  the 
whole  temporal  power  to  the  pope  ?  In  what 
consisted  the  sovereignty  still  claimed  and 
exercised  by  Charlemagne  over  the  whole  of 
Italy,  even  over  Rome  itself?'  (Histoiy  of 
Latin  Chnttianit^^  book  iv.  chap,  xii) 

6.  The  dissensions  which  took  place  among 
the  successors  of  Charlemagne  in  the  ninth  cen- 
tury afforded  a  tempting  opportunity  for  poli- 
tical encroachment  on  Uie  part  of  the  Ronian 
bishops.  In  879,  Charles  the  Bald  was  pro- 
claimed emperor  by  Pope  John  Vm.,  and  his 
immediate  successors  received  their  nomination 
also  from  the  same  source.  It  was  in  the  same 
century  that  the  forgery  of  the  decretal  epistles 
gave  a  colour  and  authority  to  many  temporal 
claims  of  the  Roman  see. 

6.  It  was  not,  however,  tall  the  pontificate  of 
Gregory  Vn.  (1078-1086),  that  the  prinei|ae 
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of  temporal  aggxuidiBeinent  receired  &  system- 
stie  derelopement.    The  grand  project  which 
that  prelate  enteitamed  waa  to  reance  the  whole 
territory  of  Christendom  to  a  feudal  subjection 
to  the  holy  see.    He  assumed  the  right  of  ap- 
pointment to  all  the  crowns  of  Europe ;  and 
with  such  success,  that  when  his  principal  op* 
ponent,  Henry  17.  of  Germany,  had  succeeded 
in  dispossessing  him  of  his  pontifical  chair,  and 
placing  therein  the  antipope,  Clement  III.,  the 
victorious  monarch  continued  to  recognise,  in 
the  creature  whom  he  had  thus  installed  in  the 
papal  prerogatiYes,  the  very  same  authority 
which  Gregory  had  claimed  oyer  him,  and  re- 
ceived from  his  hands  his  own  imperial  crown. 
A  main  feature  in  this  political  scheme  was  the 
reduction  of  the  whole  body  of  the  deigy  into 
immediate  dependants  upon  the  papal  Srone. 
In  order  to  effect  this,  the  law  of  celibacy  was 
strictly  enforced ;  the  elections  of  bishops  by 
their  diocesan  clergy  discouraged  and  almost 
abolished ;  and  their  investiture  by  their  national 
sovereigns,  in  itself  a  monarchical  usurpation, 
became  the  great  subject  of  contention  between 
the  pope  and  the  emperor.    Although  in  this 
■struggle  the  pope  was  finally  unsuccessful,  yet 
principles  were  advanced  during  its  progress, 
And    claims   bequeathed   to   posterity,  which 
-smoothed    the  way  for  the   more   fortunate 
aggressions  of  later  pontiffs,  and  exalted  the 
power  of  the  papacy  to  its  greatest  height  under 
innocent  TIT,  at  the  beginning  of  the  Uiirteenth 
century. 

7.  The  power  of  ezcommunicatiou  had  been 
exercised  long  before  the  time  of  Hildebrand; 
the  interdict  by  which  a  whole  state  was  laid 
under  a  spiritual  ban  was  not  adopted  till 
about  that  period.  This  weapon  was  un- 
sparingly wielded  by  Innocent  HI. ;  and  the 
dflgra&tion  to  which  John  of  En^g^and  was 
^•ubjected  by  him  through  these  means  is  one  of 
'the  strongest  instances  of  the  extent  to  which 
Ihe  papal  power  wM  advanced.  But  Innocent, 
jJthough  his  clergy  were  better  disciplined  sub- 
jects, and  his  pretensions  investea  with  the 
superior  efficacy  of  prescription,  had  new  and 
:greater  difficulties  to  contend  with  than  his 
famous  predecessors.  At  this  time  the  tide  of 
bumau  opinion  was  already  on  the  turn.  Nu- 
merous reforming  sects  arose  and  threatened  to 
undermine  the  fidelity  of  the  lower  classes ;  the 
princes  were  more  conscious  of  the  yoke  which 
nad  been  imposed  upon  them,  and  more  anxious 
to  avail  thexoselves  of  an  opportunity  to  cast  it 
off:  the  deigy  also,  the  main  stay  of  the  papal 
cause,  were  beginning  to  excite  general  murmurs 
by  their  corruption  of  manners.  It  is  between 
Chregory  and  Innocent,  therefore,  that  the  period 
of  the  substantial  gieaitness  of  the  Boman  see 
must  be  placed. 

Since  the  Beformation,  the  adherents  of  the 
papacy  have  been  reduced  by  at  least  one-third 
m  number,  and  its  prstensitais  have  been  prac- 
tic^y  reduced  in  more  than  an  equal  proportion. 
At  various  times  it  has  comceded  more  or  less 
independence  to  its  dsm,  and  has  tacitly  with- 
diAwn  its  eUnns  to  poStioal  snpsvmacy.    The 
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rights  of  states  and  sovereigns  have  been  seennd 
by  concordats.  The  spintual  power  whidi  it 
still  retains  is  a  matter  of  opinion  rather  tlian 
of  history ;  and  it  is  yet  to  be  seen  whether  tht 
threatened  extinction  of  its  temporal  sovereioii- 
ty  in  the  States  of  the  Churdi  will  actniS^ 
weaken  or  confirm  its  hold  on  the  conscienoes 
of  its  adherents.     [Mokachism.] 

Vapaver  (Lat).  The  principal  genus  of  the 
order  Papatfemoea.  It  contains  some  orna- 
mental spedes,  as  P.  orientale  and  braeteaium; 
some  useful  kinds^  as  P.  somntferum,  the  Opium 
Poppy;  and  some  troublesome  weeds^  as  the 
fiaunting  Poppy  of  the  comfielda,  P.  Bkam, 
P.  somni/erum  is  very  extensively  cultivated 
in  India,  Persia,  &c.  for  the  sake  of  the  opiun 
obtained  from  its  unripe  capsules.  Its  seeds 
contain  a  large  quantity  of  pure  <h1,  whidi  is 
extracted  as  an  artide  of  fooa.    [OpnTX.] 

Vapavermoeee  (Papaver,  one  of  the  genera). 
A  natural  order  of  narcotic  plants,  bd<mging 
to  the  Polypetalous  division  and  the  Bttial 
alliance  of  hvpogynous  Exogens.  Thej  are 
nearly  related  to  Banunculacea^  with  whicb 
they  correspond  in  habit  and  in  the  structure  of 
the  seeds,  but  differ  in  having  parietal  placenta 
and  a  calyx  of  only  two  pieces.  The  Comfidd 
Poppy,  the  Homed  Poppy,  Celandine,  Arff§mom, 
ana  Eschscholtna,  are  well-known  examples, 
either  cultivated  for  the  sake  of  their  flowen 
or  destroyed  as  showy  but  troublesome  weeds. 

Papaveiin  (Lat.  'pKpa.Yor,  a  poppy).  One 
of  the  crystallisable  basic  substances  contained 
in  opium,  disting;uished  from  the  others  by  giring 
a  deep  blue  colour  with  concentrated  sulphuric 
add. 

Vapaw  (from  papaia-mpum,  its  Malabar 
name).  The  name  of  a  tropical  fruit  produced 
by  Cariea  Papaya.    [Cabica.] 

VapayaoesB  (Papaya,  a  synonym  of  Cariea). 
A  small  natural  order  of  the  Papayal  aUianoe 
of  diclinous  Exogens,  distinguished  by  their 
monopetalous  corollas.  The  most  importsat 
plant  of  the  order  is  the  Papaw. 

Paper  (Er.  papier.  Or.  trc^xvpos).  A  thin 
and  fiexible  substance  of  various  colours,  but 
most  commonly  white,  used  for  writing  and 
printing,  and  for  other  purposes.  It  is  manu- 
factured from  vegetable  matter,  reduced  to  s 
pulp  by  means  of  water  and  grinding ;  and  is 
made  up  into  sheets,  quires,  and  reams,  eadi 
quire  consisting  of  twenty-four  sheets,  and 
each  ream  of  twenty  quires. 

In  the  early  ages  of  sodety^,  various  xoa- 
terials  were  employed  for  writmf  purposes; 
as  stones,  bricks,  tablets  of  wooa,  plates  of 
lead,  skins,  parchment,  linen,  layers  of  wax, 
tablets  of  ivory,  and,  above  aU,  the  papjmi^ 
all  these  various  materials  being  renortea  to  is 
succession,  as  the  ineligibility  of  each  induced 
a  fresh  endeavour  to  discover  some  mors  de- 
sirable substitute. 

Papyrus  Paper. — ^As  our  present  oljectis  to 
trace  tiie  progress  of  paper,  rather  tiian-  to 
enter  into  a  minute  account  cf  those  matsiialf 
whidi  were  employsd  antecedent  to  its  nsou- 
factme,  it  wfll  not  be  Bteeisaiy  to  dweUupon 
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the  other  substances,  which  are  as  diversified 
as  human  ingenuity  could  devise ;  but  pass  on 
to  the  byblus  or  papvrus,  the  inunediate  pre- 
cursor of  paper,  and  the  artide  from  which 
it  was  first  manufactured.  Egypt  has  the 
honour  of  the  invention,  and  Isidore  even  fixes 
the  locality  at  Memphis.  Yarro,  the  Roman, 
ascribes  the  invention  to  the  time  of  Alexander 
the  Ghreat,  after  the  founding  of  Alexandria ; 
but  we  find  in  Pliny  a  passage  extracted  from 
the  writings  of  Cassius  Hemina  (a  Roman 
annalist  of  the  second  century  b.cA  in  which 
he  speaks  of  some  books  found  in  tne  tomb  of 
Numa  when  it  was  opened,  535  years  after  his 
deeease,  and  in  which  he  asserts  that  these 
books  were  of  papery  and  had  been  interred 
with  him.  But  as  Numa  belongs  rather  to 
mythology  than  histoiy,  the  opinion  of  Hemina 
as  to  th«  g^uineness  of  this  tomb  is  about  as 
valuable  as  the  belief  respecting  the  tombs  of 
.Sneas.  (Sir  G.  G.  Lewis,  Ored&Uity  of  Early 
Soman  History^  ch.  ix.  §  11.)  Hence  hie  as- 
sertion proves  nothing  for  the  antiquity  of 
papyrus  naper ;  but  as  papyrus  seems  to  have 
been  in  high  reputation  in  the  time  of  Alex- 
ander the  Great,  it  is  probable  that  improve- 
ments were  made  during  his  reign  which  en- 
hanced its  value  and  increased  the  manufacture. 
It  is  e^ent,  says  Sir  Gardner  Wilkinson 
^Ancient  Egypt.  voL  iii.  p.  61),  that  the  papyrus 
plant  '  from  its  great  value  and  from  its  ex- 
clusive cultivation  in  certain  districts,  where 
it  was  a  government  monopoly,  could  not  have 
been  applied  to  the  many  purposes  mentioned 
in  ancient  authors ;  we  may  therefore  conclude 
that  several  plants  of  the  genus  Cyperus  were 
comprehended  under  the  head  of  byblus  or 
papyrus.  This  is  not  only  in  accordance  with 
probability,  from  their  general  resemblance, 
but  is  expressly  stated  by  Strabo  (lib.  zvii.  p. 
650,  ed.  Cas.),  -n^o  says  that  '*  much  grows  m 
the  lower  part  of  the  Delta,  where  one  kind 
is  of  an  iiiferior,  and  the  other  of  a  superior 
quality,  and  this  last  is  known  by  the  distinc- 
tive appellation  of  hieratic  byblus.  That  the 
profits  arisinff  from  it6  sale  may  be  increased, 
they  have  a<K>pted  the  same  plan  which  was 
devised  in  Judaea,  regarding  the  date-tree  and 
balsam,  permitting  it  to  grow  only  in  certain 
places ;  so  that  its  rarity  increasing  its  value, 
they  benefit  themselves  at  the  expense  of  the 
community."  And  that  under  the  name  papyrus 
he  includes  other  kinds  of  Cypenis,  proauced 
spontaneously  in  the  marshy  lands,  is  evident 
&om  his  stating  that  the  "  papyrus  does  not 
grow  in  great  quantity  about  Alexandria,  be- 
cBmae  it  is  not  eultivaUd  there,"  and  Pliny  and 
other  writers  show  that  the  plant  to  which  th^ 
frequently  appli^  this  name  was  wild  in  many 
pLtts  of  f^iypt.  There  is,  therefore,  reason  to 
believe  that  several  species  were  comprehended 
under  the  general  appellation  of  byblus  or 
papyrus.  ThB,  Qyperus  dives,  which  grows  to 
the  height  of  five  or  six  feet,  is  still  eoltivated 
in  ISgfpt  for  many  purposes  to  whiA  th« 
fapyns  plant  i»  sud  to  have  beem.|^pplied; 
m.  I  have  no  doubt  that  this  Iras  th6  spedes 
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commonly  employed  in  former  times  for  making 
mats,  baskets,  parts  of  sandals,  papyrus  boats, 
and  for  other  ordinary  uses;  the  Cyperus 
papyrust  or  Papyrus  {Byblus)  kieraticus  of 
8trabo,  being  confined  to  the  manufacture  of 
paper.' 

It  is  true  that  papyrus  continued  in  use  long 
after  tlie  invention  of  paper ;  and  this  is  the 
argument  by  which  it  is  contended  that  the 
manufacture  was  of  more  modem  date,  although 
the  only  fair  inference  seems  to  be  that  it  was 
only  rare  or  expensive.  It  appears,  however, 
that  after  this  tmie  papyrus  paper  was  chiefly 
manufactured  at  Alexandria,  and  continued  a 
source  of  profit  to  that  ci^  up  to  the  fifth 
century,  to  the  close  of  which  it  remained  in 
genend  use  throughout  Europe ;  Italy  retained 
it  to  the  eleventh,  and  France  even  so  late  as 
the  twelfth  centuir. 

The  papers  made  from  papyrus  varied  much 
in  quahty,  being  dependent  on  the  growth  of 
the  plant,  and  the  part  of  the  stalk  fi^m  whidi 
it  was  taken.  The  process  of  the  manufacture 
is  minutely  described  by  Pliny,  Hist,  Nat,  xiii. 
11,  12. 

Cotton  Paper, — The  next  improvement  in 
paper  vras  its  manufacture  from  cotton.  It  is 
supposed  that  the  Chinese  and  Persians  were 
acquainted  with  this  material  for  its  production, 
and  that  the  Arabians  learnt  it  from  their  con- 
quests in  Tartary.  The  ancient  paper  bears 
no  marks  of  the  wire  through  whioi  the  water 
is  drained  in  modem  paper-making ;  and  it 
is  therefore  inferred  that  a  dififerent  process 
was  employed.  Paper  made  from  cotton  was 
in  use  earher  with  the  Greeks  than  with  the 
Romans.  But  the  manufacture  of  paper  from 
cotton  cannot  be  traced  farther  back  than  to 
the  tenth  century ;  and  the  oldest  manuscript 
document  written  on  cotton  paper  is  dated 
1050.  Bustathius,  who  wrote  towards  the  end 
of  the  twelfth  century,  states  that  the  £g3rptian 

eipyrus  had  gone  into  disuse  not  long  before 
s  time.  SevOTal  letters  of  the  reign  oi  Henry 
IV.,  preserved  in  the  Tower  of  London,  are 
evidently  written  on  cotton  paper. 

Linen  Paper. — ^When  or  by  whom  linen  paper 
was  inventeid,  seems  uncertain :  some  give  the 
credit  to  Germany,  some  to  Italy,  some  to 
Greece ;  but  the  Chinese  appear  to  have  the 
best  pretensions.  Dr.  Dibdm,  in  his  Typo- 
graphical  Antiquities,  says  that  'the  art  of 
paper-making  with  linen  rags  is  supposed  to 
have  been  ducovered  in  the  eleventh  century, 
though  Father  Mabillon  thinks  it  was  in  the 
twelfth.  Montfauoon  acknowled^  that  he 
has  not  been  able  to  meet  with  a  smgle  leaf  of 
paper  with  a  date  anterior  to  the  death  of  St. 
Louis  in  1270.'  Its  introduction  into  England 
,  took  place  about  Uie  year  1342,  in  the  rdgn 
of  Edward  III.,  althoxigh  some  have  placed 
it  as  early  as  1S20. :  France  had  it  in  1314, 
and  Italy  in  1867.  The  Germans  possess  a 
specimen  bearing  the  date  of  1808,  although  it 
has  been  surmised  that  this  single  instance  jnay 
have  been  a  mixture  of  linen  with  cotton. 

India  Paper. — Sevaral  kinds  of  paper  manu- 
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factored  by  the  Chineie  eTince,  says  Dr.  Ure, 
'  the  greatest  art  and  ingeauity,  and  are 
applied  with  much  advantage  to  many  pur-  j 
poses.  One  especially,  manufactured  from  the  : 
inner  bark  of  the  bamboo,  is  particularly  cele-  I 
brated  for  afibrding  the  clearest  and  most 
delicate  impressions  from  copper  plates,  vhich 
are  ordinarily  termed  Inoia  proofs.  The ! 
Chinese,  hoveyer,  make  paper  of  Tarious  kinds,  | 
some  of  the  bark  of  trees,  especially  the  mul- 
berry-tree and  the  elm,  but  chiefly  of  the 
bamboo  and  eotton  tree,  and  occasionally  from 
other  substances,  such  as  hemp,  wheats  or  rice 
straw.  ^  To  giye  an  idea  of  the  manner  of  fabri- 
cating paper  from  these  different  substances, 
it  will  suffice  (the  process  being  nearly  the 
same  in  each)  to  confine  our  observations  to 
the  method  adopted  in  the  manufacture  of 
paper  from  the  bamboo— a  kind  of  cane  or 
hollow  reed,  divided  by  knots,  but  larger,  more 
elastic,  and  more  durable  than  any  other  reed. 
The  whole  substance  of  the  bamboo  is  at  times 
employed  by  the  Chinese  in  this  operation,  but 
the  younger  stalks  are  preferred.  The  canes, 
being  first  cut  into  pieces  of  four  or  five  feet 
in  length,  are  made  into  parcels,  and  thrown 
into  a  reservoir  of  mud  and  water  for  about  a 
fortnight,  to  soften  them ;  they  are  then  taken 
out  and  carefully  washed,  every  one  of  the 
pieces  being  again  cut  into  filaments,  which  are 
exposed  to  the  ra^s  of  the  sun  to  dry  and  to 
bleach.  After  this  they  are  boiled  in  large 
kettles,  and  then  reduced  to  pulp  in  mortars, 
by  means  of  a  hammer  with  a  long  handle ; 
or,  as  is  commonly  the  case,  by  submitting  the 
mass  to  the  action  of  stampers,  raised  in  the 
usual  way  by  cogs  on  a  revolving  axis.  The 
pulp  being  uius  far  prepared,  a  glutinous  sub- 
stance extracted  from  the  shoots  of  a  certain 
plant  is  next  mixed  with  it  in  stated  quantities, 
and  upon  this  mixture  chiefly  depends  the 
quality  of  the  paper.  As  soon  as  this  has  taken 
place,  the  whole  is  again  beaten  together  until 
it  becomes  a  thick  viscous  liquor,  which,  after 
being  reduced  to  an  essential  state  of  consis- 
tency by  a  further  admixture  of  water,  is  then 
transferred  to  a  large  reservoir  or  vat,  having 
on  each  side  of  it  a  drying  store,  in  the  form 
of  the  ridge  of  a  house,  that  is,  consisting 
of  two  sloping  sides  touching  at  top.  These 
sides  are  covered  externally  with  an  exceedingly 
smooth  coating  of  stucco,  and  a  flue  passes 
through  the  brickwork,  so  as  to  keep  the  whole 
of  eaoi  side  equally  and  moderately  warm.  A 
vat  and  a  stove  are  placed  alternately  in  the 
manufactory,  so  that  there  are  two  sides  of  two 
different  stoves  adjacent  to  each  vat.  The 
workman  dips  his  mould,  which  is  sometimes 
formed  merely  of  bulrushes,  cut  in  narrow 
strips  and  mounted  in  a  frame,  into  the  vat, 
and  then  raises  it  out  again,  the  water  passing 
off  through  the  perforations  in  the  bottom,  and 
the  pulpy  paper-stuff  remaining  on  its  surface. 
The  frame  of  the  mould  is  then  removed,  and 
ihe  bottom  is  pressed  against  the  sides  of  one 
uf  the  stoves,  so  as  to  xnake  the  sheet  of  paper 
adhere  to  its  surface,  and  allow  the  sieve  (as 
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it  were)  to  be  withdrawn.  The  moutiire,  o# 
course,  speedily  evaporates  by  tlie  warmth  ti 
the  stove,  but  oefore  the  paper  is  quite  dry  it  if 
brushed  over  on  its  outer  surface  with  a  die 
made  of  rice,  which  also  soon  dries,  and  the 
paper  is  then  stripped  off  in  a  finished  state, 
having  one  surface  exquisitely  smooth,  it  beii^ 
seldom  the  practice  of  the  Chinese  to  write  or 
print  on  both  sides  of  the  paper.  While  aU 
this  is  taking  place,  the  moulaer  has  made  a 
second  sheet,  and  pressed  it  against  tlie  side  of 
the  other  stove,  where  it  undeigoes  tlie  opcfa- 
tion  of  sizing  and  drying  precisely  as  in  tht 
former  case.' 

In  the  Preface  to  the  OaUndart  t^f  tkiEt* 
chequer ^  published  by  the  Record  Commiasioo, 
it  is  stated  that '  some  of  the  letters  addzessed 
to  Hugh  le  Despencer,  from  Oasoony  (stTariooi 
periods  in  the  reifiin  of  Edward  IL),  are  writtsa 
on  very  stout  and  beautiful  vellum ;  otlien  oo 
paper  of  a  sound  and  strong  fabric,  well  sised, 
and  such  as  may  altogether  be  called  a  good 
article.  And  although  in  the  Tower  there  an 
a  few  letters  upon  cotton  paper,  yet  pflTi^hw'f^ 
or  vellum  was  generally  used ;  and  these  sie 
amongst  the  earliest  examples  of  any  oontiDiud 
correspondence  upon  the  more  commodioai 
material,  which  in  England  was  Tery  rarely 
employed.  It  is  highly  probable  that,  in  the 
South  of  France,  the  supply  was  received  froa 
the  Moorish  merchants  or  manufactaren  of 
Spain.'  *The  original  raster  of  the  priTy 
seal  of  Edward  the  Black  Prince  from  July,  SI 
Edw.  IIL,  to  January,  21  Edw.  III.,  fixaas% 
one  volume,  is  on  paper.' 

Modem  Paper  Manufacture, — The  predit 
period  at  which  the  manufacture  of  paper  wu 
introduced  into  Europe  appears  to  be  xathflr 
a  matter  of  uncertainty.  Pbper-miUs  moved 
by  water  power  were  in  operation  in  Tosesoy 
at  the  beginning  of  the  fourteenth  centuxy; 
and  at  Nuremberg  one  was  established  in  1S90 
by  Ulman  Stromer,  who  wrote  the  fint  woik 
ever  published  on  the  art  of  paper-makiBg. 
He  seems  to  have  employed  a  great  number  « 
persons,  all  of  whom  were  obuged  to  take  sa 
oath  that  they  would  not  teach  any  one  the  sit 
of  paper-making,  or  make  it  on  their  own  se» 
count  In  the  following  year,  when  anxious  to 
increase  the  means  of  its  prodoction,  he  mci 
with  such  strong  opposition  from  hb  work- 
men, who  would  not  consent  to  any  enlarge- 
ment of  the  mill,  that  it  became  at  length  re- 
quisite to  bring  them  before  the  magistrates,  by 
whoni  they  were  imprisoned,  after  which  they 
submitted  b^  renewing  their  oaths.  T«e  or 
three  centuries  later,  we  fiml  the  Dntdbfinlikt 
manner,  so  extremely  jealous  with  ze^>eet  to 
the  manufacture,  as  to  prohibit  the  ezportatioB 
of  moulds,  under  no  less  severe  a  penalty  thsa 
that  of  death. 

It  is  a  commonly  received  omnion  that  th« 
first  paper  mill  was  erected  in  KngUi^l  dnzing 
the  reiffn  of  Elizabeth;  though  it  has  bees 
asserted  that  the  first  mill  was  set  up  ib 
the  reign  of  Charles  I.,  by  a  Oerman  of  tbs 
name  of  Sir  John  Spilman  or  RpieliDaii,  and  thit 
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tbe  king  granted  him  a  pat«nt,  with  a  salary  of 
200/.  a  year.  Both  these  opinions  are  proved 
to  be  erroneous  by  an  entry  in  the  priyy  purse 
expenses  of  Henry  VII.,  dated  May  25th,  1498, 
published  in  the  Excerpta  Butorica,  'For  a 
rewarde  geyen  at  the  paper  mylne,  16#.  Sd,,* 
which  establishes  with  certainty  an  anterior 
date  of  full  fifty  years.  This  mill  is  supposed 
to  have  been  erected  at  Stevenage,  in  Hertford- 
•hire,  by  John  Tate.  Dr.  Dibdin  g^ves  this 
account  of  Spilman  on  the  authority  of  Dr. 
Harris;  but  the  statement  is  inyalidated  by 
tfr.  Nicholls,  in  his  Proffressea  of  Queen  Eluabeth, 
who  has  reprinted  in  that  work  a  poem  of  the 
diate  1588,  of  which  the  following  is  the  title : 
A  Description  and  playne  Discourse  of  Paper, 
and  the  whole  Ben^tte  that  Paper  brvngs,  with 
EeheareaU,  and  utting  foorth  in  Verse  a  Paper- 
Vif/U  buUt  near  Darthford,  by  an  high  Germaine, 
called  Master  Spilman,  Jeweller  to  the  Queen^a 
MqfssHe,  1588.  The  magnitude  of  Spielman's 
Mtabliflhment  may  be  gathered  from  the  lines: 

8iz  hundred  men  are  aet  to  work  by  him, 
Tbat  dae  might  starre  or  wek  abroad  their  bread, 
"Who  now  live  well,  and  go  full  brave  and  trim, 
And  who  may  boast  they  are  with  paper  fed. 

In  Scotland,  in  1695,  a  company  was  formed 
lor  the  manufiictureof '  white  writing  and  print- 
ing paper;'  the  original  *  Articles  concluded 
•nd  agreed  upon  at  a  general  meeting  at  Edin- 
buigh,  the  19ih  day  of  August,'  are  preserved 
in  the  British  Huseum.  Perhaps  no  other  nia- 
nufacture  ever  remained  so  lone  nearly  station- 
ary; in  fact,  says  Fairbaim  (MiUs  and  MiUwork, 
ToL  ii.  p.  241),  *  little  was  done  in  the  way  of 
perfection  tiU  the  middle  of  the  last  and  the 
Deg^nning  of  the  present  century.  Up  to  the 
latter  period  the  only  machinery  then  in  use 
was  the  raff  engine^  and  the  moulds  and  felts 
as  practised  by  huid  in  single  sheets  fi»m  the 
liquid  pulp.  It  is  a  curious  fact  that,  notwith- 
standing that  paper  has  been  made  in  this 
countiy  and  other  parts  of  Europe  from  two  to 
three  centuries,  few  if  any  improvements  till 
of  late  haye  beeK  efiected  in  the  shape  of  ma- 
chinery for  the  puipose  of  increasing  the  quan- 
tity and  reducing  the  cost  of  the  manufacture.' 

Such,  then,  says  Dr.  Ure,  'was  the  rude 
state  of  this  important  manufacture,  even  up 
to  the  commencement  of  the  present  century, 
idien  a  small  working  model  of  a  continuous 
machine  was  introduc^  into  this  countiy  from 
France  by  Mr.  John  GJamble,  a  brother-in-law 
of  M.  Leger  Didot,  the  proprietor  at  that 
time  of  the  paper  manufactory  at  Essonne. 
The  individual  to  whose  genius  we  owe  that 
beautiful  contrivance,  which  has  since  been 
adopted  wherever  the  want  which  it  was  de- 
signed to  remedy  has  been  trul^  felt,  and 
which  haa  contributed  in  an  eminent  degree 
to  the  advancement  of  civilisation,  was  an  un- 
assuming derk  in  the  establishment  of  M. 
Didot,  named  Louis  Robert^  who,  followbg  his 
favourite  pursuit  of  inyenting  and  improving, 
not  unfrequently  had  to  bear  the  reproach  of 
wasting  time  on  an  invention  that  could  never 
be  brought  to  perfection.  Fortunately,  however, 
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tbe  patience  and  attention  of  this  persevering 
man  were  at  length  sufficiently  rewarded  by  the 
completion  of  a  small  model  not  larger  than 
a  bud  organ,  trhich  enabled  him  to  produce 
paper  of  a  continuous  length,  although  out  the 
width  of  a  piece  of  tape.  So  successful  was 
this  performance,  that  his  employer,  instead  of 
continuing  to  thwart  his  progress,  was  now 
induced  to  afford  him  the  means  of  making  a 
model  upon  a  larger  scale,  and  in  a  few  months 
a  machine  was  completed  capable  of  making 
paper  the  width  of  Colombier  (twenty-four 
inches),  for  which  the  consumption  in  France 
was  very  great.  After  a  scries  of  experiments 
and  improvements,  Louis  Robert  applied  to  the 
French  government  for  a  patent  or  brevet 
d'invention,  which  he  obtained  in  1799  for  a 
term  of  fifteen  years,  and  was  awarded  the  sum 
of  8,000  francs  as  a  reward  for  his  ingenuity. 
The  specification  of  this  patent  is  pubbshed  in 
the  second  volume  of  the  Brevets  ^hiventiona 
Expiris.  Shortly  afterwards  M.  Didot  pur- 
chased Louis  Robert's  patent  and  paper  ma- 
chine for  25,000  francs,  to  be  paid  by  instal- 
ments ;  but  not  fulfilling  his  engagements,  the 
latter  commenced  legal  procee£ng8,  and  re- 
covered possession  of  his  patent,  by  a  decision 
dated  June  23,  1801.  Towards  the  close  of 
the  year  1800  M.  Didot  proposed  to  his  brother- 
in-law,  Mr.  Gamble,  tnat  patents  should  be 
taken  out  in  England,  and  suggested  that  he 
being  an  Englishman,  and  holomg  a  situation 
under  the  British  government,  would  in  all 
probability  accomplish  it  without  much  diffi- 
culty. To  this  proposition  Mr.  Gamble  assented, 
and  in  the  month  of  March,  1801,  he  left  Paris 
for  London,  where,  happily  for  the  vigorous 
developement  of  this  project,  he  obtained  an 
introducUon  immediately  upon  his  arrival  to 
one  of  the  principal  wholesale  stationery  houses 
in  Ghreat  Britain^a  firm  of  considerable  opu- 
lence— and  to  those  gentlemen  he  mentioned 
the  nature  and  circumstances  of  his  visit,  at  the 
sam)  time  showing  them  several  rolls  of  the 

eper  of  great  length,  which  had  been  made  at 
isoime  by.  Robert's  machine^  and  which  in- 
duced them  to  take  a  share  in  the  patent 

*  The  firm  alluded  to  was  that  of  the  Messrs. 
Fourdrinier — a  name  which  has  indeed  become 
alike  famous  and  unfortunate — ^and  this  trans- 
action it  was  wb'ch  first  connected  them  with 
the  paper  machine.  In  the  year  1801  Mr. 
Gamble  returned  to  Paris,  and  concerted  mea- 
sures with  M.  Leger  Didot  and  Louis  Robert^ 
to  hate  the  working  model,  which  was  then  at 
Essonne,  sent  over  to  England  to  enable  him  to 
assist  in  the  construction  of  other  machines ; 
and  the  following  year  M.  Didot  arriving  in 
London  was  introduced  by  Mr.  Gamble  to  the 
Messrs.  Fourdrinier,  when  a  series  of  experi- 
ments for  improving  the  machine  was  at  once 
commenced.  But  m  order  to  accomplish  the 
arduous  object  which  the  latter  gentlemen  then 
had  in  view,  they  laboured  without  intermission 
for  nearly  six  years,  when,  after  incurring  an 
expense  of  60,000/.,  bokDe  exclusively  by  them, 
they  at  length  succeeded  in  giving  lome  liirthex 
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OKganiBatioa  and  conneeticm  to  the  mechanical 
parts,  for  whidi  they   likewise    obtained   a 

Eatent^  and  finding  eventoalij  that  there  was 
ttle  piuBpect  of  being  recompensed  for  labour 
and  risk,  or  even  reimbursed  their  expenses, 
unless  parliament  should  think  proper  to  grant 
an  extension  of  the  patent,  they  diBtermined  upon 
making  a  fresh  application  to  the  legislature  for 
that  purpose.  But  it  would  appear  that,  although 
in  the  bill,  as  it  passed  the  House  of  Conunons, 
such  prolonged  period  extended  to  fourteen 
years,  in  the  Jjorda  it  was  limited  to  seven, 
with  an  understanding  that  such  tarmshould  be 
extended  to  seven  years  more  in  the  event  of  the 
patentees  proving,  upon  a  future  application, 
that  they  had  not  been  sufficiently  remunerated. 
No  such  application,  however,  was  made,  in  con- 
sequence 01  a  standing;  order  of  the  House  of 
Leads,  placed  on  their  journal  subsequently 
to  the  passing  of  the  Act  This  regulation 
bad  the  effect  of  depriving  the  Messrs.  Four- 
drinier  of  any  benefit  whatever  from  the  in- 
Tention;  and  ultimately,  so  great  were  the 
difficulties  they  had  to  encounter,  and  so 
little  encouragement  or  si^port  did  they  re- 
ceive, that  the  time  and  attention  required  to 
mature  this  valuable  invention,  and  the  large 
capital  which  it  absorbed,  were  the  means  of 
zeaueing  those  wealthy  and  liberal  men  to  the 
humiliating  condition  of  bankruptcy/ 

The  application  of  paper  to  tne  purposes  of 
writing  and  printing,  and  the  fact  of  its  being 
indispensable  to  the  prosecution  of  the  latter, 
render  its  manufacture  of  ■  the  highest  utility 
and  importance.  But,  eTcn  in  a  commercial 
point  01  view,  its  value  is  verv  considerable. 
Irance,  Holland,  and  Qenoa  hao,  for  a  length- 
ened period,-  a  decided  superiority  in  this  de- 
partment. As  the  finest  and  best  paper  is 
made  of  linen  rags,  its  quality  may  be  sup* 
posed  to  depend,  in  a  considerable  degree,  on 
the  sort  of  linen  usually  worn  in  the  country 
where  it  is  manufactured;  and  this  circum- 
stance is. said  to  account  for  the  greater  white- 
ness of  the  Butch  and  Belgian  papers  as 
compared  with  those  of  the  French  ajid  Italians, 
and  still  more  of  the  GFermans.  The  rags  used 
in  the  manufacture  of  writing  paper  in  Great 
Britain  are  collected  at  home ;  but  those  used 
in  the  manufacture  of  the  best  ^nting  paper 
are  imported  prindptiUy  from  Franco,  Italy, 
Hamburg;  and  the  Austrian  States* 

We  believe  that  it  was  owing  rather  to 
want  of  skill  than,  as  has  sometimes  been 
supposed,  to  the  inferior  quality  of  the  linen 
of  tnis  countiy,  that  the  manufacture  of  paper 
was  not  carried  on  with  much  success  in 
England  till  a  comparatively  recent  period. 
During  the  greater  part  of  the  seventeenth 
century  our  supply  was  chiefiy  imported  from 
the  Continent,  especially  from  France.  The 
manufacture  of  fine  writing  paper  is  said 
to  have  been  considerably  improved  by  the 
French  refugees  who  fled  to  this  country  in 
1686.  But  it  is  distinctly  stated  in  the  .BW^isA 
Merdumt  (vol.  iL  p.  266),  that  hardly  any 
sort  of  paper,  except  brown,  was  made  here 
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before  the  Eevolution.  In  169(H  however,  tibi 
manufacture  of  white  paper  was  attempted;. 
and,  within  a  few  years,  most  branches  wevs 
much  improved.  In  1721  it  is  snppoaed  thst 
there  were  about  300,000  reams  of  paper  an-, 
nually  produced  in  Great  Britain,  'whioh  was 
equal  to  about  two-thirds  of  the  whole  con- 
sumption. 

lbs. 
In  1835  the  wei^t  of  manu-"! 

factured  paper  that  had  paid  V       70,000,000 

duty  was        ...      J 
In  1846  it  had  risen  to     .        .     124,247.071 
In  1866  n        »  .        .    166,776,304 

In  1859  „  „  nearly  218^000,000 
And  in  six  years  more  it  ma{y\ 

reach    .        ...       J      300,000,000 

In  1808,  the  price  bf  rags,  owing  to  the 
Continental  war,  was  7<2.  per  lb.;  and  the 
following  singular  announcement  was  pub- 
lished in  the  European  Mtiaazine  ick  October 
of  that  year:  'Porters,  and  others  who  &svo 
the  charge  of  swe^ing  shops  and  public 
offices,  are  desired  not  to  bum  or  detftroj  anj 
coverings  of  letters,  or  any  other  wastef  pi^i 
either  printed  or  written  (let  the  pieces  be  efer 
so  small),  as  they  can  bo  re-manuuictured ;  and 
the  savmg  them  will  not  onlv  incrwse  the 
quantity  of  paper,  but  be  a  n&ndsoale  'per* 
quisite  to  themselves.' 

In  1813  Dr.  Colquhoun  estimated  the  Valas 
of  paper  annually  produced  in  Ghmat  BritAiB 
at  2,000,000/. ;  but  Mr.  Stevenson,  an*  inoom* 
parably  better  authority  upon  such  subjecti» 
estimated  it  at  only  half  this  bum*  Many 
thousand  persons  are  supposed  to  be  directly 
engaged  in  the  trade ;  and,  besides  the  woikBMa 
employed  in  the  mills,  the  paper  manufazftttNi 
creates  a  considerable  demand  foft  the  labovr 
of  millwrights,  machinists,  smiths,  carpenteEi» 
iron  and  brass  founders,  wire-workerB,  wooOfli 
manufacturers,  and  others  in  the  mac^unerf 
and  apparatus  of  the  mills.  Some  parti  of 
these  are  veiy  powerful,  and  bubject  to  senren 
strain,  while  ouer  parts  are  complicated  and 
delicate,  and  req^uire  continual  tenovfttion. 

Such  is  the  importance  of  this  brandi  of 
industry,  that  to  eveiy  appearance  its  inataMS  is 
circumscribed  only  by  the  supply  of  the  msts^ 
rials  employed  in  the  manufi^rture. 

The  annual  consumption  of  rags  in  tfaif 
country  alone  exceeds  120,000  tons,  thne- 
fourths  of  which  are  imported,  It^r  vod. 
Germany  furnishing  the  principal  sullies. 

We  pass  on  fsom  this  brief  accoant  of  the 
history  and  statistics  of  paper  to  the  mechani- 
cal process  of  its  production ;  only  remarking 
that  many  articles  have  been  reMrted  to  ia  iU 
manufacture :  '  Silks,  woollens,  flax,  hemp,  and 
cotton,'  says  Dr.  Ure,'  Mn  ^01  their  varied 
forms,  whether  as  cambric,  laost  litieii,  bol- 
land,  fustian,  coidttA>y, '  ba$;ging,-  canvas,  or 
even  as  cables,  are  or  can-  be  used  in  the 
manufacture  of  paper  of  one  kind  or  another^ 
Still,  rags,  as  of  necessity  they  accumulate  and 
are  gathered  up  by  those  who  make  it  their 
business  to  collect  them^  aro  Tery  te  htm 
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tniwering    the    piurpoBoS   of    paper-makmg. 
Rags    to    the   puper-maker    are   almost    as 
▼arious    in    point  of   quality   or   distiftotion 
as    the    materials    which    are    sotight    after 
through  the  influence  of  fSeuhion.    Thus  the 
paper-maker,  in  buying  rags,  requires  to  know 
exactly  of  what  the  bulk  is  composed.    If  he 
is  a  manufacturer  of  irhite  papers,  no  matter 
whether  intended  for  writing  or  printing,  silk 
or  woollen  rags  would  be  found  altogether 
useless,    inasmuch,  as   is    well    known,    the 
Ueaoh   will   fail   to   act   upon    any  animal 
substance  whateyer.     And  although  he  may 
purchase  eyen  a  mixture  in  proper  proportions, 
adapted  for  the  quality  he  is  in  the  habit  of 
supplying,  it  is  essential,  in  the  processes  of 
preparation,  that   they  shall   previously   be 
separated.    Cotton  in  its  raw  state,  as  may 
be  readily  conceiyed,  requires  far  less  prepara- 
tion  than  a  stzong  hempen  fabric ;  and  tiius,  to 
meet  the  requirements  of  the  paper-maker,  rags 
are  classed  under  different  aenominations,  as, 
for  instance,  besides  fines,  and  seconds,  there 
are  thirds,  which  are  composed  of  fustians, 
corduroy,  and  familiar   fabrics;    stamps    or 
prints  (as  they  are  termed   by  the    paper- 
maker),  which  are  coloured  rags,  and  also 
innumerable    foreign  rags,  distinguished    by 
certain    well-known    marks,   indicating    their 
Tarious  peculiarities.    It  might  be  mentioned, 
however,  that^  although  by  far  the  greater 
portion  of  the  materials  employed  are  such  as 
hare  been  already  alluded  to,  it  is  not  from  their 
possessing  any  exdusive  suitableness — since 
Tarious  fibrous  veffetable  substances  have  fre* 
quently  been  used,  and  are,  indeed,  still  suc- 
cessfully employed — ^but  rather  on  account  of 
their  comparatively  trifiing  value,  arising  from 
the  limited  use  to  which  they  are  otherwise 
applicable.'      The  same  writer  goes   on   to 
state,  that  'almost  every    species  of  tough 
fibrous,  vegetable,  and  even  animal  substance, 
has  at  one  time  or  another  been  employed ; 
even  the  roots  of  trees,  their  bark,  the  bine 
of  hops,  the  tendrils  of  the  vine,  the  stalks 
of  the  netUe,  the  common  thistle,  the  stem 
of  the   hollyhock,   the    sugar-cane,    cabbage 
stalks,  beet-root,  wood  shavings,  sawdust,  hay, 
straw,  willow,  and  the  like/     The  works  of 
the  marquis  de  YiUettc,  published  in  Lon- 
don, 1786,  in  24mo.,  are  printed  on  paper 
made  of  marshmallow;  ana  at  the  end  are 
specimens,  in  single  leaves,  of  paper  made 
from  the  nettl<>,  hops,   moss,  reed,   three  of 
throe  species  of  confezm,  couch  grass,  spindle 
trees,  wayfaring  tree,  elm,  lime  tree,  yellow 
willow,  sallow  willow,   poplar,   oak,  two  of 
bnrdodc,  coltsfoot,  and  thistle. 

'All,'  says  Br.  Ure,  'that  can  be  said  of 
the  suitableness  of  fibre  in  general,  may  be 
summed  up  in  a  very  few  words ;  any  vesetable 
fibre  having  a  corrugated  edge,  wh^  will 
enable  it  to  cohere  in  the  mass,  is  fit  for  the 
purpose  of  paper-making :  the  extent  to  wluch 
such  mig^t  it  applied  can  solely  be  detcr^ 
mined  by  the  question  of  cost  in  its  pioduc- 
tioD';  and  hithsito  everything  which  has  been 
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proposed  as  ^  substitute  for  rags  Ium  been 
excluded  qither  by  the  cost  of  freight,  the 
cost  of  pteparation,  or  the  expenses  combined.* 

Straw  Pa;»«r.->  Straw  is  occasionally  used,  ill 
connection  with  other  materials,  such  as  linen 
or  cotton  rags,  and  even  with  considerable 
advantage,  provided  the  processes  of  prepara* 
tion  be  Uioroughlv  understood. 

With  all  itM  dbrawbacks  attending  the  pre- 
poration  of  straw,  there  is  certainly  no  fibn  to 
compete  with  it  at  present  as  an  auxiliary  to 
that  of  rags.  A  thidc  brown  paper,  of  tolerable 
strength,  may  be  made  from  it  cheaply ;  but  for 

Srinting  or  writing  purposes  only  an  inferior 
escription  can  be  prodiu*ed,  and  of  little  com* 
parative  strength  to  that  of  rag  paper.  Its 
chief  and  best  use  is  that  of  imputing  stifihess 
to  common  newspaper.  Some  manufacturers 
prefer  for  this  purpose  an  intermixture  of  straw 
with  paper  shavinp,  and  others  in  place  of  the 
paper  shavings  give  the  preference  to  rags*. 
The  proportion  of  straw  used  in  connectioD< 
with  rags  or  paper  shavings  varies  from  60  to^ 
80  per  cent. 

The  cost  at  the  present  time  of  producing: 
two  papers  of  equal  quality,  one  entirely  fronh 
straw,  and  the  other  entirely  from  rags,  would 
be  very  nearly  equal ;  for  although  the  cost  of 
the  rags  would  be  at  least  17/.  per  ton,  and  tht- 
cost  of  the  straw  not  more  than  2/.  per  ton,  in 
addition  to  the  greatly  increased  cost  of  prei* 
paring  the  straw,  the  rags  would  only  waste  • 
one-third,  while  the  straw  would  waste  fully 
one-half.    Thus,  taking  into  consideration  thir- 
waste  which    each  undergoes    in  process  ot 
preparation,  the  actual  cost  of  material  in 
producing  a  ton  of  paper  may  be  stated  re* 
latively  as  25/.  for  rags,  and  41,  for  straw. 
But  as  the  cost  of  preparation,  which  indudes 
power,   labour,   and  chemicals,  is   so  mudi 
greater  in  the  case  of  the  straw — from  t#o 
to  three  times  as  much  as  that  of  rags — a 
similarity  of  value  is  thus  ultimatdy  attained.- 
'  In  order  to  reduce  the  straw  to  a  suitable 
consistency  for  paper-making,  it  is  placed  in  a. 
boiler,  wiw  a  large  quantify  of  stzong  alkali,' . 
and  with  a  pressure  of  steam  equal  to  120  Ibsi 
and  sometimes  to  150  lbs.  per  square  inch ;  th» 
extreme  heat  being  attained  in  siiper-heathig'' 
the  steam  afte^  it  leaves  the  boiler,  by  passing: 
it  through  a  ccnled  pipe  over  a  fire,  and  thus- 
the  silica  Ifecomes  destroyed,  and  the  stnnf' 
softened  to  pulp,  which  i^r  being  freed  fromi 
the  alkali  by  washing  it  in  cold  water,  is  sub* 
sequenUy  bleached  and  beaten  in  the  ordinary 
rag  engine,  to  which  we  shall  presently  refer. 

Wood  Paper. — *Two  inventions  have  been 
patented  for  manufacturing  paper  entirely  from 
wood.  One  process  consists  in  first  boiling  the 
wood  in  caustic  soda  lye,  in  order  to  remove  the' 
fesinous  matter,  and  then  washing  to  remove' 
the  alkali ;  the  wood  is  next  treated  with 
dilorine  gas  or  all  oxygenous  compound  ol 
chlorine  in  a  suitable  apparatus,  and  washed 
to  free  it  from  the  hydrochloric  add  formed:' 
It  is  now  treated  ym.  a  small  quantity  <a 
cftUltic  todm  which  conrerts  it  instantly  into 
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pulp,  which  has  only  to  be  washed  and 
bleached,  when  it  will  merely  require  to  be 
beaten  for  an  hour  or  an  hour  and  a  half  in 
the  ordinary  beating  engine,  and  made  into 
paper.  The  other  invention  is  Tery  simple^ 
consisting  merely  of  a  wooden  box  enclosing  a 
grindstone,  which  has  a  roughened  surface, 
and  against  which  the  blocks  of  wood  are  kept 
in  close  contact  by  a  lever,  a  small  stream  of 
water  being  allowed  to  flow  upon  the  stone  as 
it  turns,  in  order  to  free  it  of  the  pulp,  and  to 
assist  in  carrying  it  off  through  an  outlet  at 
the  bottom.  Of  course,  the  pulp  thus  pro- 
duced cannot  be  employed  for  any  but  the 
coarser  kinds  of  paper.  For  all  writing  and 
printing  purposes,  which,  manifestly,  are  the 
most  important^  nothing  has  yet  been  dis- 
covered to  lessen  the  value  of  rags,  neither  is 
it  at  all  probable  that  there  will,  inasmuch  as 
rags,  of  necessity,  must  continue  accumulating, 
and  before  it  wiU  answer  the  purpose  of  the 
paper-maker  to  employ  new  material,  which 
18  not  so  well  adapted  for  his  purpose  as 
the  old,  he  must  be  enabled  to  purchase  it 
for  considerably  less  than  it  would  be  worth 
in  the  manufacture  of  textile  fabrics;  and, 
besides  all  this,  rags  possess  in  themselves  the 
very  great  advantage  of  having  been  repeatedly 
prepared  for  paper-makinff  by  the  numerous 
alkaline  washings  which  uiey  necessarily  re- 
ceive during  their  period  of  use.' 

The  rags  in  the  London  market  are  sold  to 
the  manufacturers  according  to  their  respective 
quality,  the  principal  sorts  being  known  as 
fine,   second,   and  third  English  rags ;    and 
SPFF,  SPF,  FF,  foreign  rags,  of  which,  how- 
ever,  there    are    numerous    other  marks  or 
brands  according  to  the  country  or  port  from 
which  they  come.    The  finest  writing  papers 
are  made  principally  of  linen  rags,  but  cotton 
enters  more  or  less  into  the  composition  of  most 
printinff  papers.    Even  the  strong  coarse  bags 
m  whidi  the  rags  are  packed,  and  the  colour^ 
rags,  may,  by  improved  processes  in  bleaching, 
be  rendered  available  for  white  papers.     Of 
late  years  a  considerable  quantity  of  common 
printing  paper  has  been  manufactured  from 
straw,  and  the  esparto  or  Spanish  grass,  a 
fibrous  grass  which  grows  in  abun&nce  in 
some  of  the  sandy  tracts  by  the  sea-shore  in 
Spain,  has  also  been  successfully  employed  in 
the  manufacture  of  the  cheaper  qualities   of 
printing  paper.     It  is  necessary  that  these  rags 
should  be  dusted;    and,  to  accomplish  tl^ 
they  are  placed  in  a  cylinder  formed  of  wire 
net,  turning  on  pivots  at  each  end,  and  enclosed 
in  a  box  which  receives  the  dust  as  it  falls 
through  the  net-work ;  their  sorting  then  takef 
place  over  a  table  frame  covered  with  wire  net, 
through  which  the  dust  £ei11s  into  a  box  beneath 
as  the  workwoman  proceeds  in  her  labours. 
In    sorting,   rags    are   cut  into  pieces    not 
exceeding  three  or  four  inches  square,   the 
parts  that  have  seams  being  thrown  into  a 
separate  heap,  as  dirt  so  freouently  lurks  in 
these  teams.    In  this  process  tine  rags  are  scnt- 
polously  sorted  occonung  to  their  texture  and 
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degree  of  strength,  not  according  to  their  colour; 
for,  were  they  not  carefully  arranged  by  thii 
rule,  the  fine  in  texture  would  be  reduced  to  • 
pulp  long  before  the  coarse,  and  be  lost  in  the 
preparation;  or,  if  preserved,  when  reduced 
to  pulp,  would  not  be  found  of  the  some  con- 
sistency as  the  coarser  sorts,  and  the  paper 
when    manufactured    would    neceasarily    be 
clouded  and  inferior.    It  is  for  these  reasons 
that  this  part  of  the  process  is  important. 
When  they  have  been  carefully  sorted,  and 
the  different  degrees  of  texture  have,  bj  a 
longer  or  shorter  process,  been  reduced  to  a 
pulp  of  similar  consistency,  they  may  then  bo 
mixed  together;  but  this  cannot  be  preriooslj 
done.    While  in  this  state  the   rags    often 
appear  so  dirty  and  discoloured  as  to  iirecliide 
all  hope,  to  an  inexperienced  eye,  that  thsj 
can  ever  assume  the  purity  of  that  beautifbl 
fabric  so  valuable  to  the  artist  and  tlM  ocribe. 
The  rags  are  at  first  worked  coarsely  with  a 
stream  of  water  running  through  the  engine, 
which  tends  effectually  to  wash  them,  as  also 
to  open  their  fibres ;  and  in  order  to  cany  cH 
the  dirty  water,  what  is  termed  a  waakkig 
drum  is  frequently  employed,  consisting  of  a 
framework  coverea  with  very  fine  wire  gauxe, 
in  the  interior  of  which,  connected  wiUi  the 
shaft  or  spindle,  which  is  hollow,   are  two 
suction   tubes ;    and    thus,  on   the  principle 
of   the    siphon,  the    dirty  water    constantly 
flows   away  through  a  larger  tube   running 
down  outside  and  connected  with  that  in  the 
centre,  without  carrying  away  any  of  the  fil»e. 
In  former  times  the  process  of  gas-bleacking,  at 
exposing  the  rags  to  the  action,  of  chlorice 
gas  in  a  close  stone-chamber,  was  mudi  used. 
Of  late,  however,  the  bleaching  of  the  rags  is 
effected  by  steeping  them  in   a  solati<m  of 
chloride  of  lime.    The  rags,  after  being  washed, 
are  usually  emptied  into  a  receiver,  which  osa 
be  placed  under  a  hydraulic  press,  and  srs 
thus  deprived  of  any   superfluous   moistura 
They  are  then  usually  passed  through  a  nfim 
or  duster  so  as  to  remove  any  extroneoBi 
matter  as  far  as  possible,  after  whidi  they  ars 
mixed  with  a  solution  of  chloride  of  lime  in  a 
potcheT'enginef  and  then  left  to  bleach  in  the 
steeping  bins,  from,  which  the  liquor  can  be 
drawn  off   after   the    bleaching    process    is 
complete.    After  this  process  they  are  pot 
into  the  beating  engines,  and  pass  through 
a  sort  of  trituration,  which  reduces  them  to 
a  coarse  and  imperfectjpulp,   which  is  called 
half  stuff  or  first  stuff;   and    this  is    again 
levigated  until  it  assumes  the  appearance  of 
cream.    The  introduction  of  colouring  matter 
is  accomplished  by  its  intermixture  with  the 
pulp  while  in  process  of  beating  in  the  engine. 
Ultramarine  is  much  used  for  bluing  pi^>er; 
but   smalt,  or  oxide  of  cobalt,  is  used   for 
some  writing  papers,  and  imparts  a  more  lasting 
colour  than  ultramarine. 

The  state  and  quality  of  this  pulp  is  of  the 
utmost  importance  to  the  final  perfection  of 
the  paper.  If,  in  the  levigation,  the  ^bts 
should  have  been  so  entfrelj  destnyed  as  ts 
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reduce  it  to  a  powder,  the  paper  will  ineTitablj 
proYe  liable  to  break,  moulder  away,  and  be 
rotten  ;  and  tliia  must  be  the  result,  whateyer 
may  hare  been  the  previous  excellence  of  the 
material.  A  fibre  is  absolutely  necessary  to 
the  production  of  a  seryieeable  paper,  lout, 
unfortunately,  so  far  from  efforts  being  made 
to  improve  its  consistency,  means  are  resorted 
to  for  the  sake  of  an  increased  profit,  which  de- 
teriorate it  almost  to  destruction :  we  mean  the 
introduction  of  plaster  of  Paris,  or  other  earthy 
substances,  into  the  pulp ;  and  this  can  never 
be  done  without  insuring  brittleness  and  want 
of  cohesion  as  the  result.  While  the  pulp  is  in 
this  state,  the  size,  now  usually  made  from 
saponified  resin,  is  introduced ;  excepting  only 
in  the  manufaeture  of  writing  paper,  ana  then 
the  sheets  are  most  generally  sized  after  their 
formation. 

Haying  described  the  preparation  of  the  pulp, 
we  shall  pass  on  to  its  formation  into  paper ; 
which  operation  may  be  divided  into  two  kinds, 
hand-made  and  machine-made  paper.  In  the 
former  case,  the  fine  pulp,  or  stuff,  as  it  is 
technically  called,  is  transferred  into  a  chest  or 
large  tub  with  a  revolving  agitator;  thence 
into  a  vat,  usually  about  five  feet  in  diameter, 
and  two  and  a  half  feet  in  depth,  and  sus- 
tained at  a  proper  temperature  by  means  of 
steam.  During  the  whole  of  the  subsequent 
process  it  is  reouisite  that  the  pulp  in  the  vat 
should  be  stirred  up  at  short  internds,  to  keep 
it  of  an  equal  consistency.  There  are  three 
workmen  employed  in  this  stage  of  the  opera- 
tion, called  the  vaiman  or  dipper,  the  coticher, 
and  the  lifter.  The  dipper  is  provided  with 
a  mould,  formed  of  well-seasoned  mahogany, 
across  which  parallel  wires  are  stretched  close 
together,  a  few  other  stronger  ones  being  also 
placed  at  right  angles  with  them,  and  at  some 
distance  from  each  other.  The  lines  formed  in 
the  paper  by  these  wires  are  called  water' 
fMorks;  but,  in  the  modem  improvement  of 
wove  paper,  these  are  avoided  by  using  wire 
doth  woven  in  a  loom,  which,  being  tightly 
stretched  over  the  frame,  produces  no  water- 
mark. This  mould  is  provided  with  another 
frame,  called  a  deckle,  which  fits  it  exactly, 
and  forms  a  boundary  line  to  the  sheet  of 
paper,  which  would  otherwise  have  a  rough  and 
jagged  edge.  This  contrivance,  by  supplying 
an  edge  to  the  mould,  gives  it  the  character  of 
a  sieve,  which  enables  the  dipper  (after  he  has 
dipped  the  mould  into  the  vat,  and  taken  in  a 
suxQcient  quantity  of  the  pulp,  and  given  it  a 
gentle  motion  to  equalise  its  thickness)  to  drain 
the  water  away ;  he  then  removes  the  deckle, 
replaces  it  on  another  mould,  and  proceeds 
as  before ;  whilst  the  second  workman,  the 
coucher,  removes  the  sheet  of  paper  thus  made 
on  to  a  felt,  being  a  piece  of  woollen  cloth,  and 
then  returns  the  mould  to  the  dipper,  who,  in 
the  meantime,  has  been  operating  with  anoUier 
mould,  and  forming  another  sheet :  they  thus 
exchange  the  moul£,  the  one  dippmg,  and  the 
other  couching,  until  they  have  completed  nx 
ovires  of  paper,  which  is  called  a  poet.    When 

798 


this  quantity  is  completed,  the  heap  is  conveyed 
to  the  vat  press,  and  subjected  to  heavy  prea* 
sure.  The  six  quires  remain  in  the  vat  press 
until  the  dipper  and  the  coucher  have  per- 
fected another  post,  when  they  are  removea  to 
give  place  to  it ;  and  then  the  office  of  the  third 
workman,  the  lifter,  commences.  He  separates 
the  sheets  of  paper  from  the  felts,  and  forma 
them  into  a  pile,  which  is  again  subjected  to  a 
second  press,  which  detaches  from  them  a  great 

auantity  of  moisture.  Here  it  remains  until 
be  workmen  are  prepared  to  replace  it  with  a 
similar  quantity,  when  it  is  taken  to  the  drying 
rooms,  and  hung  up  on  lines  to  dry.  These 
lines  are  carefufiy  covered  with  wax,  both  to 
prevent  adhesion  and  contraction ;  and  the  open- 
ing of  the  windows  should  be  strictly  attended 
to,  that  the  diying  may  not  proceed  too  rapidly. 
This  being  aocompliuied,  it  is  t^en  down, 
shaken,  to  make  the  dust  fall  out,  and  to  sepa- 
rate the  sheets  from  each  other,  and  laid  up  in 
heaps  j!eady  to  be  sized.  The  size  is  prepared 
of  a  due  consistence,  twice  filtered,  and  a  por* 
tion  of  alum  added.  The  workman  dips  a 
handful  of  the  sheets,  holding  them  open  at 
the  edges,  that  they  may  more  equally  imbibe 
the  moisture,  and  after  this  process  they  are 
again  subjected  to  the  press.  They  are  after- 
wards dried,  sorted,  brotight  under  repeated 
and  excessive  pressure,  and  finally  made  up 
into  quires  and  reams. 

But  as  the  process  of  paper-making  must 
necessarily  be  comparatively  slow  when  prac- 
tised by  hand,  machinery  (described  above) 
has  been  resorted  ta  One  of  these  machines 
can  produce  an  enormous  length  of  paper  per 
minute ;  and  it  is  this  whidi  enables  us  to 
enter  into  competition  with  the  foreign  market, 
which  we  could  not  otherwise  do,  on  account 
of  the  difference  in  the  value  of  manual  labour. 
In  the  old  method,  it  took  three  months  after 
receiving  the  raffs  into  the  mill  to  complete 
the  paper:  by  the  machine,  they  can  receive 
the  rags  on  one  day,  and  deliver  the  paper 
made  £rom  them  on  the  next. 

The  stuff,  haying  been  prepared  and  bleached 
in  an  expeditious  manner  by  machinery,  ig 
emptied  into  the  chest  or  tub,  F,  as  before, 
ana  thence  is  delivered  graduidly  into  the  vat, 
where  it  is  kept  in  continual  motion  by  meana 
of  revolvinff  fans,  called  koffe,  G.  The  pulp 
is  conveyed  from  this  reservoir  by  a  lifter, 
H,  a  cast-iron  wheel  in  a  wooden  case  having 
a  number  of  buckets  afllxed  to  its  circum- 
ference. The  trough,  I,  placed  beneath  the 
endless  wire,  K,  is  for  the  purpose  of  receiving 
the  water  which  drains  away  from  the  pulp 
during  the  process  of  manufacture,  and  this 
water  is  retiuned  by  a  conducting  spout  to  the 
lifter,  where  by  a  rotation  of  the  buckets  both 
the  pulp  and  back-water  become  again  thorough- 
ly mixed,  and  are  raised  by  the  lifter  throus^ 
the  spout,  L,  into  the  trough,  M,  where  ^e 
pulp  is  strained  by  means  of  a  sieve  or  knotter. 
The  long  cascade  or  continuous  stream  of 
pulp,  regulated  with  reference  to  the  proposed 
tJiicbiMs  of  the  paper  to  be  made^  genUj 


I  moTcmeDt  is  naoited  to,  bj  tqMU  of  %  mat  <rf 
cnnk,  whicli  giTM  tha  web  a  gentle  'nbntoij 
mgdon  at  riioit  iatervkl*,  ind  dffitMa  the  liqttid 
palp  eveclf  otsf  the  nn&oe..  At  tbe  tod 
ueareitto  tile  trongli  tha  pnlpi^  of  mnni, 
pcrfeetlj  floid ;  but,  u  tlie  web  tistvls  on,  tlie 
moiBture  puti&llf  aaki  tiinmgh  tbe  floe  aper- 
tnrei  of  the  webbing,  and  the  naterUlccMpi- 
latM.  Thoe  hw  been  a  fuMon  prerslent  of 
late  je*™  of  haring  paper  Aorraf  or  had: 
thii  appearaQce  is  etren  at  this  jnnctore. 
While  vet  moiit,  jnit  before  paniiig  from  the 
wire  webbing,  it  it  antyecttid  to  the  pies«tne  of 
a  wire  roller,  which  gitea  the  incletilatjoiu  of 
the  stripes  or  line* ;  thia  ^tinder  ia  oiled  a 
dandy  roller,  F ;  it  il  recwTed  off  thia  fr<aB 
the  wire  gsTue  bj  a  conCiniioiia  felt,  S,  iriiidi 
condocti  it  through  two  pairs  of  jmvmu^ 
rolleri,  Thia  process  aoswers  to  the  Wet  preM 
in  the  hand-nude  paper ;  and  foimerty  thia 
waa  the  termination  of  the  laboora  of  tl|B 
machines,  the  remaining  wodc  of  dijijig,  to. 
being  accompliahed  bj  hand.  But  an  in- 
calcuable  improTement  waa  achiered  by  the 
ftdditioo  of  the  drying  rollers.  These  an 
cylinders  of  polished  metal,  which  effect  in  a 
few  momenta  the  perfect  drying  of  the  paper. 
While  Jet  moiBt,  tJie  paper  paaaas  orer  the 
Erst,  moderately  wsxio,  nested  by  iiyeeted 
OTer  thn  second,  of  larger  dia- 
,t«r  warmth  ;  and  aeain  orer  the 
otheis,  witk  an  augmented  heat.  The  paper  )• 
now  perfectly  dry,  and,  passiiig  orer  tin 
glaiing  rollers,  ita  mann&dnre  ia  completed. 
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The  final  action  of  thia  wondeiftil  n 


i*  exchanged  for  auotber.  ai 
sncceaaiTely.  If  the  papei^  ia  inteoded  te 
printing  purpoaes,  it  can  be  lirtd  anfficiently 
■"  tliepnlp,  by  an  admixture  of  alnm,  aoda,  and 
ain,  or  the  like;  bat  if  it  ia  to'serre  «a 
writing  paper,  it  haa  to  nnderso  a  men 
effbctnal  method  of  ailing ;  tlie  siae  in  thia  caw 
being  parings  obtained  from  tannen,  eiUTW% 
and  i»rchment  msken,  as  empLojed  in  tfa* 
case  in  hand-made  papera.  Animal  sin,  wUdl 
itial  foe  all  good  writing  papora,  caumt 
iWed  in    the  proceaa  «f 


aiae  reaerroir  and  thence   q 

drniDS  of  the  diying  chamber,  aa  ahomii  in  tin 

Here  the  work  of  the  machine  ia  "nith*^, 
and  the  paper,  being  in  long  w*b*  of  many 
yaids,  reqniies  to  be  cnt  into  sheeto.  After 
difhient  methods  had  been  tried,  a  nmils- 
mentary  machine  was  tnTented,  wUdi  recaiTea 
the  web  from  off  the  ml  an  to  a  dmm,  od( 
it  into  sheets  of  proper  lengths  with  a  dtenlar 
knife,  continnally  reVolTing,  while  the  diridad 
w^pToeeeda;  and  t^sae ■£■(« u  '     * 
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loid  eTfliy'knot  or  blemish  oartMly  removed, 
die  torn  or  damaged  onet  being  laid  apart:  In 
this  state  thej  are  tttbiected  to  the  action  of  a 
powerful  press^  in  the  fnll  and  open  size  of  tiie 
•heet:  tkej  are  then  counted  into  quires  of 
twenty-four  sheets,  which  are  folded  in  the 
middle,  and  put  into  reiuns,  each  ream  contain- 
ing twenty  quires,  of  which  the  two  on  the  out- 


tihe  Yerdiit.  And  another  insteikoi  ooeiuMi 
at  Messina,  where  the  monks  of  a  certain 
monastery  exhibited,  with  gnat  triumph,  a 
letter  as  beins  written  by  the  virgin  Mary  with 
her  own  hand.  "Unlniekily  for  them,  howtfrer, 
this  was  not,  &s  it  easily  might  have  been, 
written  updn  the  ancient  papyrus,  but  on  paper 
made  of  rags.    On  one  oecadon  a  yisitor,  td 


side  are  made  up  of  twenty  sheets  each  from  the 
damaged  sheets  that  were  thrown  out.  In  this 
state  they  are  again  pressed,  and  finally  tied 
up  in  coarse  paper  wrappers.  These  inrap- 
pers  were  formerly  stamped  by  the  excise- 
man ;  the  Act  6  &  7  Wm.  IV.  c.  52  charging 
the  paper  with  an  excise  duty  of  three  half- 
pence a  pound. 

Although  the  machinery  of  a  paper  mill  will 
sometimes  reach  to  a  length  of  a  thousand 
feet,  the  quantity  of  nu^hineiy  (says  Dr. 
Fairbaim)  is  not  considerable  when  compared 
with  mills  for  the  manufacture  of  the  textile 
fabrics ;  and,  with  the  exception  of  the  paper 
machine,  the  drying  cutting,  and  sizing  ma- 
chines, a  mill  for  the  manufacture  of  paper,  so 
far  as  its  mechanism  is  concerned,  is  almost 
exdusiy^  a  piece  of  well-constructed  mill- 
work.  The  other  parts  of  the  manufacture 
be}ong  to  the  chemist,  both  before  and  after 
the  mechanical  operations  have  betn  effiMted. 

Blotting  paper,  filtering  paper,  and  the  like, 
are  renderMl  alnorbent  by  the  free  use  of 
toooUen  rags  and  the  absence  of  size. 

Rice  paper  is  not  an  artificial  production. 
[RiCB  Papxb.] 

Conneoted  with  the  manufacture  of  paper, 
says  Dr.  lire,  *  there  is  one  point  of  consider- 
able interest  and  importance,  and  that  is  what 
is  commonly,  buterroneously,  termed  the  water' 
mark,  which  may  be  noticed  in  the  Times 
newspaper,  Bank  ^of  England  notes,  cheques, 
and  bills,  as  alaoln  every  postage  and  receipt 
label  of  the  present  day.  Watef-marks  hate 
at  TariouB  p^ods  been  the  means  of  detecting 
frauds,  forseries,  and  impositions,  in  our  courts 
of  law  and  elsewhere,  to  sa^  nothihg  of  the 
protection  they  aflbrd  in  the  instances  already 
referred  to,  sudi  as  bank  notes,  cheques,  receipt, 
bill,  and  postage  stamps.  The  oelefatatod 
Cunan  once  distinguished  himself  in  a  ease 
wiach  he  had  undertaken,  by  shrewdlT  refJetrinff 
to  the  water-mark,  which  eflfectually'dstemiinea 
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whom  this  was  shown,  observed,  with  affected 
solemnity,  that  the  letter  involYed  also  a  mi- 
racle, for  the  paper  on  which  it  was  written 
was  not  in  existence  until  several  oentnriet 
after  the  death  of  the  Virgin.' 

The  various  sizes  of  paper  have,  in  some 
instances  at  least,  derivM  their  names  £rom 
the  water-marks  used  at  the  periods  of  theii^ 
manufacture.  Thus  pot,  from  we  mark  of  the 
jug,  in  paper  manufactured  in  I640-166Q; 
joUeeap,  a  later  device;  poet,  from  a  post-^ 
horn,  aoout  1670.  The  water-mark  in  Caxton'ft 
Game  and  Piwe  of  the  Cheaee,  and  common  in 
works  printed  by  him,  was  a  letter  jp  sur- 
mounted by  a  star. 

The  perfection  to  which  water-marks  have 
been  brought  is  shown  by  the  following  mode, 
quoted  from  Dr.  Ure,  and  adopted  by  the  Bank 
of  England :  *  To  produce  a  line  water-mazk 
of  any  autograph  or  crest,  we  might  either 
engrave 'the  'pattern  or  device  first  in  some 
yidding-  surface,  predsd^  as  we  should  eii-» 
grave  a  oopper-|^te  for  printing,  and  aftnv 
waxds,  by  immersing  tiie  plate  in  a  solution 
of  aulphate  of  copper,  and  electrotyping  it 
in  the  usual  way,  allow  the  intetstiees  of 
the  engraving  to  give  as  it  were  a  casting 
of  pure  copper,  and  thus  an  exact  repre- 
sentation of  the  original  device,  which,  upon 
bBing  removed  from  the  plate,  and  affijied 
to  the  surface  of  the  wire-gauze  forming  the 
mouldy'  would  produce  a  corresponding  im- 
pession  in  the  pai>er:  or,  supposing  perfect 
identity  to  be  essential,  a$  in  the  caseof  a  bank 
note,  we  might  enmve  the  design  upon  the 
sur&ce  of  a  steel  <5e,  taking  care  to  cut  thos« 
parts  in  the  die  deepest  which  are  intended  to 
give  greater  efiect  in  the  paper,  and  then,  aftei^ 
having  hardened,  and  ouuoiriae  pfoperiy  pveh> 
pared  the  die,  it  would  be  placed  undter  a  stiam 
hammer  or  other  stamping  apparatus,  for  ihii 
purpoee  of  producing  what  is  tecnnioally  termed 
mjoree,  which  is  required  to  nrfst  in  tran#» 
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fttfing  ma  impression  from  tlie  die  to  s  plate 
of  iheet  brass.  This  being  done,  the  die,  with 
the  mould-phite  in  it»  would  next  be  taken  to 
a  perforating  or  cutting  machine,  where  the 
back  of  the  mould-plate — that  is,  the  portion 
which  projects  above  the  face  of  the  die — 
would  be  removed,  while  that  portion  which 
was  impressed  into  the  design  engraren  would 
remain  untouched,  and  this  being  subse- 
quently taken  from  the  interstices  of  the  die 
and  placed  in  a  frame  upon  a  backing  of  fine 
wire-<doth,  becomes  a  mould  for  the  manu- 
facture of  paper  of  the  pattern  which  is 
desired,  or  for  the  production  of  anj  water- 
mark, autograph,  crest,  or  device,  however 
complicated. 

'  Light  and  shade  are  occasioned  by  a  very 
similar  process,  but  one  which  perhaps  requires 
a  little  more  care,  and  necessarily  becomes  some- 
what more  tedious.  For  instance,  in  the  former 
case  the  pulp  is  distributed  equally  throughout 
the  entire  surface  of  the  wire  forming  the 
mould,  whereas  now  we  have  to  contrive  the 
means  of  increasing  to  a  very  great  nicety  the 
thickness  or  distribution  of  the  piilp,  and  at  the 
same  time  to  make  provision  for  the  water's 
dbraining  away.  This  has  been  accomplished  by 
irst  talang  an  electrotype  of  the  raised  surface 
of  any  model  or  design,  and  again,  from  that, 
forming  in  a  similar  manner  a  matrix  or  mould, 
both  of  which  are  subsequently  mounted  upon 
lead  or  gutta  percha,  in  order  that  they  may 
withstand  the  pressure  which  is  required  to  be 
put  upon  them  in  giving  impression  to  a  sheet 
of  very  fine  copper  wire-gauze,  which,  in  the 
form  of  a  mould,  and  in  the  hands  of  the 
vatman,  suffices  lUtimately  to  produce  those 
beautiful  transparent  effects  in  paper  pulp. 
The  word  Five  in  the  centre  of  the  Bank  of 
England  note  is  produced  in  the  same  man- 
ner; the  deepest  shadows  in  the  water-mark 
being  occasioned  by  the  deepest  engraving 
«pon  the  die,  the  lightest  by  the  shallow- 
est, and  so  forth ;  the  die  being  employed  to 
give  impression  by  means  of  the  stamping 
press  and  force  to  the  fine  wire-gauze  itself, 
which  by  this  means,  provided  the  die  be  pro- 
perly cut,  is  accompbshed  far  more  success- 
folly  than  bv  any  other  process,  and  with 
the  additional  advantage  of  securing  perfect 
identity. 

'It  may  be  interesting  to  call  attention  to 
the  contrast  as  regards  the  method  of  mould- 
making  originally  practised,  and  that  which 
has  recently  been  adopted  by  the  Bank  of 
England.  In  a  pair  of  five-pound  note  moulds, 
prepared  by  the  old  process,  there  were  8  curved 
borders,  16  figures,  168  large-  waves,  and  240 
letters,  which  had  all  to  be  separately  secured 
by  the  finest  wire  to  the  waved  surface.  There 
wore  1,056  wires,  67,584  twists,  and  the  same 
repetition  where  the  stout  wires  were  intro- 
duced to  support  the  under  surface.  Therefore, 
with  the  baddng,  laying,  large  waves,  figures, 
letters  and  borders,  before  a  pair  of  moulds 
was  completed,  there  were  some  hundreds  of 
tlumfands  of  stitches,  most  of  which  are  now 
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avoided  by  the  new  patsnt  But  fbitlm;  hy 
this  multitudinous  stitching  and  sewing,  the 
parts  were  never  placed  precisely  in  the  same 
position,  and  the  water-mark  was  oonsequantlj 
never  identical.  Now,  the  same  die  gives 
impression  to  the  metal  which  transfers  it  to 
the  water-mark,  with  a  certainty  of  identity 
unattainable  before,  and,  one  could  almost  say, 
never  to  be  surpassed.' 

Paper  may  be  divided  into  three  classes: 
writinfi^,  printing,  and  wrapping;  the  former 
into  five  divisions,  viz.  cream  wove,  yellow 
wove,  blue  wove,  cream  laid,  and  blue  laid ; 
the  printing  into  twot  laid  and  wove;  the 
wrapping  into  four — blue^  purple,  brown,  and 
whiteicl  brown. 

Indelible  Cheque  Paper  has  been  patented  at 
various  periods  during  the  last  forty  years  for 
the  purpose  of  affording  obstacles  to  tbe  frau- 
dulent alteration  of  the  amount  and  intent  of 
bankers'  cheques  and  drafts.  One  of  the  latest 
modes,  that  of  Mr.  Bobert  Barclay,  is  performed 
by  a  process  of  manufacturing  a  white  writing 
paper  on  which  writing  ink  is  stated  to  be 
unalterable  for  fraudulent  purposes  by  any 
existing  chemical  process.  He  incorporates  in 
the  paper  an  insoluble  ferro-cyanide  and  an 
insoluble  salt  of  manganese,  and  provides 
against  the  discolouration  of  the  paper  in  the 
sizing  process  (which  has  been  a  serious 
objection  in  practice  to  the  use  of  the  ferro- 
cyanide  of  potassium)  by  discarding  the  use  of 
alum,  and  sizing  the  paper  by  the  acetate 
of  alumina  in  lien  of  it.  Writinff  placed  upoia 
this  paper  strengthens  in  intensity  when  ex- 
posed to  damp,  sea  air,  or  water,  influences 
which  ordinarily  cause  common  writing  ink  to 
fade  and  become  illegible.  This  paper  has 
Inen  examined  and  reported  upon  favourably  by 
some  of  the  most  eminent  scientific  men  of  the 
day,  but  it  has  not  been  generally  adopted. 

The  paper  dutj  was  first  imposed,  but  only 
for  two  years,  m  1696,  during  the  reign  of 
WiUiam  III.,  and  consisted  of  20  per  cent  ad 
valorem  on  English,  and  25  per  cent^  on  im- 
ported paper,  parchment,  and  pasteboard.  The 
10th  01  Anne  imposed  the  first  tax  upon  news- 
papers and  advertisements,  and  also  a  tax 
upon  paper  and  foreign  books,  dividing  paper 
into  twelve  qualities,  taxing  each  according  to 
its  value.  The  first  year  it  produced  only 
13,743/.  6a,  9d,  (Bibles,  Prayer-books,  and 
Confessions  of  Faith  were  exempted).  In  1808, 
paper  was  divided  into  only  two  qualities. 
The  Act  6  &  7  Wm.  IV.  c.  52  imposed  a  uni- 
form duty  of  1^.  per  pound,  and  the  effect 
was  to  raise  the  revenue  frt>m  this  source  from 
790,777/.  in  1886  to  1,244,723/.  in  1857.  Ir 
1840  an  additional  5  per  cent  was  imposed ; 
but  in  1861  the  tax  was  repealed. 

When  the  duty  on  paper  was  charged  accord- 
ing to  the  size,  the  exact  dimensions  of  the 
sheets  was  insisted  upon ;  but  when  the  mode 
of  imposing  the  duty  was  changed  from  size 
to  wei'eht,  the  makers  began  to  vary  tJie  size. 
The  following  table  shows  what  the  dimensioiis 
ought  to  be :  — 


PAPIER-HACHfi 

to  be  hDDc.   Tbe  paper*  are  *am(itimM  printed 
with  nmuh  or  lize,  and  ^It  or  copper  Iwf 
applied  ;  or  biralpMde  of  tiD  (auntm  miutBum) 
U  dnated  orer  so  ag  to  uUiere  to  the  pattern  ; 
and   in   vhat   are   called   Jlocit  fieptri,   ijei 
wool*  mintwd  into  powder  are  limilarlj  ap- 
plied.   Powdered  steatite  or  French  chalk  u 
^^^^    ^    ^      u«ed  at  the  gronnd  tor  aatin  papen,  the  gloea 
SITe'la^""'  1  III  S      beioR  produced  by  the  groimd  bang  mbbwl  or 
dt  ita^riH'  III   n      polished.     Striped  papera  are  eometimei  made 
;p^ii^37""  iet  "l      oypAatiag  the  pamr  rspidly  under  a  trough, 
"  r*^^  '     '  !!.   ^.     which  haa  parallel  ilitj  id  itA  bottom,  throagb 
which  the  colonr  ii  delirered ;  and  a  nnmbei 
of  other  Tery  inKeniool  and  beaalifnl  cootn- 
Tances  hare  latelj'  been  applied  in  thia  im- 
portant branch  of  art.    The  invention  of  tlM 
paper  machine,  by  which  anj  length  of  papei 
may  be  obtained,  efleded  a  great  change  in 
paper  hanging!,  which  could  forrnarly  oaly  be 
printed  npon  aeparate  iheeta,  and  were  much 
more  incoDT^nient  to  print  u  well  *•  to  applj 
to  the  walla. 

9»pmr  XKoa«ri     In  Folitic&l  Economy, 

this  l£nn  is  generally  need  to  denote  the  iwne* 

of   banks  as  well   convettihle  ai    inconrei^ 

I  tible.    But  some  economiatB,  and  in  particnlu 

'   the  late  Mr.  Thomaa  Tooke,  •rboae  anthorin  on 

Vaycv  e«KL  A  peculiar  Tariety  of  Ug-  all  banking  questions  atanda  deservedly  high, 
nite,  connidDE  of  a  bitominoilt  shale,  splitting  employed  this  eipreuion  in  a  pecnliar  aense 
readily  into  fSiat  or  leaves  not  thicker  tluu  for  iuconvertible  paper  only,  uimg  dradating 
paper.  This  VRriet^  is  chiefly  found  in  Qar~  credit  to  denote  billi  of  exchange  and  aeean- 
many,  near  Bonn,  at  the  baae  of  the  newer  tie*  analogous  to  them.  [Buix;  Cubbixotj 
tertiary  brown  coali  of  that  district.  Ifot  EsCBUiOi,  Bill  or ;  Mohkt.] 
nnfnquently  a  kind  of  poljibing  slate  is  found  rapar  XMOtUtWi  [AxooHaoT.] 
between  the  lamitin  of  the  paper  coaL  Thia  rNpler  XKanrs.  Paper  impregnated  with 
mineral  beicg  silica  in  an  oitremely  fine  state  a  sweetened  solution  of  strychnine  ia  used, 
of  divlsioD,  ia  probably  of  contamparaneous    nnder  the  Bbove  name,  as  a  fly-poitou. 

'     ''  ~       Vaplar-mAeliA  (Fr.).     A  name  given  to 
artidee  nuuinfactnred  of  the  pulp  of  paper,  ol 
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origin,  and  hal  perhapi  some  reference  to  the 
nature  of  the  depOMt  and  the  existence  of  this 


pecnliar  form  of  lignite.  of  old  paper  ground  up 

Vkp«r  »w"><"f-      This  important  and   — •-- :-i.    — j ii~ 

el^ant  substitute  for  the  ancient  Aangingt  of 
tapeitiy  or  cloth  came  into  use  about  two 
hnndrrd  yeara  ago.  The  mano&ctnre  bjM  been 
raised  by  a  soccession  of  improvementa  to  a 
high  state  of  perfection. 

The  paper  is  commonly  printed  or  atained 
with  wooden  blocks.  The  blocks  are  prepared 
by  the  pattern  being  marked  OD  the  face,  the 
rcmoiDaer  being  cut  sway,  or  by  email  pieces  of 
metal  being  in  part  inserted  in  the  blocxa.  The 
paper  is  stained  by  the  surface  of  the  blocks 
being  dipped  in  colour,  and  laid  on  the  paper, 
which  boa  been  previously  covered  with  a  thin 
coat  of  colour.  In  the  cheaper  kinds  of  paper 
banging!,  a  coloured  paper  is  used  to  piint  on. 

By  far  the  greater  portion  of  paper  hangings 
are  now  produced  by  steam  machinery ;  t£e 
patterns  are  produced  by  inserting  metal  in 
cylinders,  which  are  placed  near  each  other. 
The  paper  ii  printed  by  being  passed  over 
or  under  the  seriel  of  cylinders,  which,  being 
heated,  dn  the  colour*  instantly,  so  that  a 
long  length  of  paper  is  put  into  the  machine 
plain,  and  almoat  in  an  instant  of  time  it  comes 

'   it  the  other  side  a  length  of  ftnished  paper 


__  _._  ,-,  —  o J a  pulp,  with  othei 

materiala,  and  moulded  into  variona  forma. 
This  article  hai  been  nied  upon  an  oitcDaive 
scale  for  the  nuuinfacture  of  mouldings,  ro- 
settes, and  other  arclutectural  omamanta; 
E'laetera,  capitals,  and  even  figoree  as  large  MM 
e,  have  also  been  made  of  it.  It  is  lighter, 
more  durable,  and  less  brittle  and  liable  to 
damage  than  plaster,  and  admits  of  being 
coloured,  gilt,  or  otherwise  ornamented.  An- 
by  small  pieces  of  j  other  material,  eimilar  to  papier-mtdii  and 
- "--  '■'-'-  '^-  extensively  nsed,  is  caUed  Partm  pierr*. 
Another  kind  of  papier-mlehj  conaista  of 
sheets  of  pa]>er  pasted  or  glued  and  powei^ 
fully  pressed  togetlier.  so  as  to  acquire  wbem 
dry  the  hardness  of  board,  and  yet  to  admi^ 
while  moist,  of  cnrvutnre  and  flexure;  tea- 
trayl,  waiters,  snuff-boies,  and  similar  ar- 
ticles are  thus  prepared,  and  atterworda  care- 
fully covered  by  japan  or  other  vamiihes,  and 
often  boantifnlly  ornamented  by  flgures  or 
Isndscapes  and  other  device*,  &c,  inlaid  oce»- 
sionally  with  mother  of  pearL  A  miitnre  of 
sulphate  of  iron,  quicklime,  and  glue,  or  white 
of  egg,  with  the  palp  for  papier-mlch^  render* 
it  to  a  great  extent  waterproof ;  and  the  thrthtx 
addition  of  borax  and  phosphate  of  aodintn  eeo- 


haugings  of  »  doien  or  even  tweuQr  eolouia,  flt  tribute*  to  make  it  almost  flreprooC 


PAPILIO 

VapiliO.      [BUTTBBFLT.] 

.    Vapllionaoeae.    [LBQUKiirosjB.] 

VapiUoiiAoeoias  (Lat.  papilio,  a  butterfly). 
In  Botany,  s  name  given  to  the  corolla  of 
l^guminooB  plants,  from  its  fancied  resemblance 
to  the  figure  of  a  bntterfly.  This  form  is  seen 
in  the  garden  pea  and  bean,  and  consists  of  a 
large  upper  petal  or  Tezillum,  two  lateral  petals 
called  aLe,  and  two  intermediate  petals  forming 
a  carina. 

VapUionidse  (Lat.  papilio).  The  name  of 
a  family  of  Lepidopterous  insects,  of  whic^ 
the  genus  Papilio  is  the  type.    [Butthbflt; 

DXUENALS.] 

VapUlse  (Lat.).  In  Anatomy,  minute  coni- 
cal or  cylindriform  elerations,  usually  well 
•upplied  with  yessels  and  nerves:  they  are 
dose'Set,  and  prominent  on  the  palmar  surface 
of  the  fingers  and  the  plantar  surffice  of  the 
toes,  where  they  are  disposed  in  double  rows 
along  parallel  curved  lines.  They  are  yerr 
numerous,  and  of  different  kinds ;  e.g.  amicalf 
/unfftform,  ealyci/orm^  on  the  upper  surface  of 
the  tongue. 

VappiM  (Latw ;  Gr.  wdmros).  In  Botany,  a 
name  ffiven  to  the  calyx  of  Compositaf  which 
mdfts  m  the  rudimentary  condition  of  a  cup  or 
membranous  coanmet,  or  in  the  more  perfect 
•late  of  slender  hairs  or  scales,  or  in  some  other 
•imilar  condiUon,  at  the  top  of  the  achene  or 

Wmpjri  (Lat. ;  6r.  irdnnpos).  The  name 
g^yen  to  the  written  scrolls,  made  of  the  papsh 
rtu,  which  have  been  found  in  yarions  places, 
but  more  especially  in  Egypt  and  Herculaneum. 
Tlie  process  of  making  papyri  was  as  follows : 
The  interior  of  the  stalks  of  the  plant,  after 
the  rind  had  been  removed,  was  cut  into 
thin  slices  in  the  direction  of  their  length; 
these  being  laid  on  a  flat  board  in  succes- 
sion, similu'  slices  were  placed  over  them  at 
right  angles;  and  their  surfaces  beins  ce- 
mented together  by  a  sort  of  glue,  and  sub- 
jected to  a  proper  degree  of  pressure,  and 
well  dried,  the  papyrus  was  completed.  The 
length  of  the  slices  depended,  cf  course,  on 
the  breadth  of  the  intended  sheet,  as  that  of 
the  sheet  on  the  number  of  slices  placed  in 
succession  beside  each  other ;  so  that,  thouffh 
the  breadth  was  limited,  the  papyrus  might  be 
extended  to  an  indefinite  length.  Many  of  the 
papjrri  which  have  been  preserved  yaiy  greatly 
in  their  texture  and  appearance:  they  are 
generally  fragile,  and  difficult  to  unroll  until 
Tenderea  pliable  by  gradual  exposure  to  eteam 
or  the  damp  of  an  English  climate ;  and  some 
are  so  brittle  that  they  appear  to  have  been 
dried  by  artificial  means.  (Sir  G.  Wilkinson's 
.Manners  and  Cuetoms  of  the  Ancient  Egyp- 
Hans,  vol.  iiL  pp.  147-B.)  Much  interest  was 
-excited  by^e  aiseovery  of  the  papyri  rolla  at 
Henndaneum ;  but  after  all  the  trouble  that 
'has  been  taken,  little  or  nothing  has  been  found 
•worthy. of  the  pains.  All  the  deciphered 
^papyn  are  contained  in  the  work  Seroulanen- 
tkun  Vclmninum  qua  euperemU ;  .Edinburgh 
Review,  Oct  1862. 
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VapyrlB.  A  modification  of  paper  farmed 
on  dipping  it  into  sulphuric  acid,  waishing,  im- 
mersing in  dilute  ammonia,  rewsshing,  and 
drying.  The  product  is  tough  and  durable. 
It  is  commonly  called  PABcmoENT  Vlfea. 

Vapjms.    [Papbb.] 

Var  (Lat.  equat).  The  most  significant 
employment  of  this  word  is  in  relation  to 
foreign  exchanges  [Exckakob,  Fab  op];  but 
it  is  also  familiarly  used  to  denote  the  exact 
correspondence  of  a  public  security  or  stock 
with  Uie  sum  which  it  represents.  Thus  a 
stock  of  10/.,  25/.,  or  100/.  shares  is  said  to  be 
at  par  when  the  market  price  exactly  equals 
the  sum  invested,  and  to  be  at  a  prenumn  or  a 
discount  when  the  sale  can  be  effected  with 
some  advantage  to  the  holder,  or  cannot  be 
efibcted  without  some  loss.  Th»  price  of  an 
investment  would  always  be  at  par  provided  it 
were  absolutely  safe,  and  no  increase  or  dimi- 
nution of  its  capital  value  was  likely  to  occur. 
In  other  words,  its  market  value  would  represent 
the  ordinary  rate  of  interest 

Vara.  A  veiy  small  Turkish  coin,  equal  to 
the  fortieth  part  of  a  piastre. 

Varabanlo  Aeld.  One  of  the  adds 
resulting  from  the  action  of  nitric  acid  i^)on 
uric  add ;  it  forms  colourless  and  transparent 
six-sided  prisms,  very  soluble  and  soar.  Iks 
composition  is  represented  by  the  fbraiuk 
C,H,N,0^ 

VaraUe  (Gr.  ra^afioKii ;  from  vapafiiXXm, 
I  compare).  In  Rhetoric,  in  the  original  senses 
a  comparison ;  but  the  word  is  employed  chiefly, 
in  modem  usage,  to  denote  short  tales,  after 
the  Oriental  manner,  in  eadi  of  whidi,  as 
in  the  parables  of  the  New  Testament,  not 
only  a  moral  or  religious  truth  is  conveyed,  but 
the  objects  contained  in  the  hidden  sense  are 
distinctly  represented  by  parallel  objects  or 
types  in  the  external  narrative. 

Varabola  (Qrs,  tectpafioKfi).  In  Geometzy, 
one  of  the  conic  sections ;  formed,  in  fi&ct^  by  the 
intersection  of  the  cone  with  a  plane  panllel  to 
one  of  its  sides.  Considered  as  a  plane  curve, 
the  parabola  may  be  defined  as  follows :  A  point 
F,  and  a  straight  line  B  B',  being  given  in  posi- 
tion, let  another  point  D  be  supposed  to  move 
in  such  a  manner  in  the  plane  F  B  B',  that  its 
distance  D  F  from  the 
given  point  is  always  **"*" 
equal  to  its  distance 
D  H  from  the  given 
straight  line:  the  point 
D  will  trace  out  the 
parabola. 

The  given  line  B  F  is  called  the  directrix  of 
the  parabola ;  the  given  point  F  is  the  j^)0u« ; 
the  straight  line  F  C,  drawn  through  F  perpen- 
dicular to  the  directrix,  is  th»  axie;  any 
straight  line  H  h  parallel  to  C  F  is  a  diameter; 
the  point  in  which  the  diameter  meets  the 
curve  is  the  vertex  of  the  diameter;  and  a 
straight  line,  quadruple  the  4i>tanoe  between 
the  vertex  of  any  diataieter  and  the  directrix, 
is  called  the  laiu»rtot%tm  erpwmmeter  <tf  that 
diameter. 


PARABOLA 

JTrom  the  preoeding  definition  of  the  cnzte, 
ita  algebraic  equation,  referred  to  anj  tangent 
.  J)  T  and  the  diameter  D  h  through  ita  point  of 
contact,  is  easily  found  tohey^m,px,  where  p  is 
the  parameter  of  that  diameter.  The  square 
on  any  ordinate,  therefore,  is  equal  to  the 
rectangle  under  the  parameter  and  the  corre- 
spondmg  abaciBsa— Whence  the  name  parabola, 
^e  poUr  equation  of  the  cuxre,  referred  to 
the  focus,  is 

4r  cos"-  a»«, 
2    ^* 

a  particular  form,  therefore,  of  the  general 
equation 

f"  cos  n  ^=fl». 

Eyery  focal  radiits  vector  F  D,  and  the  corre- 
sponding diameter  PA,  are  equally  inclined 
to  the  tangent  D  T  [Tanobnts,  Method  of], 
so  that  if  the  curve  could  reflect  light,  a  ray 
issuing  from  the  focus  would  be  reflected  par- 
allel to  the  axis.  Advantage  is  taken  of  this 
property  in  the  constructioa  of  parabolic  re- 
flectors.   [pAiujiOLon)  OF  Bbvolutiok.I 

Since  the  spaces  described  by  falling  bodies 
are  proportional  to  the  squares  of  the  times, 
the  equation  y'*-^  at.  once  shows  that  the  tra 
jectory  of  evezy  projectile  in  an  unresisting 
medium  must  be  a  parabola  whose  diameter  is 
parallel  to  the  direction  of  the  force  of  gravity. 
[GxTioniBT;  PsoTacnLB.] 

The  parabola,  is  also  remarkable  as  being 
the  first  curve  whose  indefinite  quadrature  was 
effected.  Archimedes  found  that  the  area 
enclosed  between  any  parabolic  arc,  the  dia- 
meter through  one  of  its  extremities,  and  the 
ordinate  to  that  diameter  through  the  other 
extremity  of  the  arc,  is  equal  to  two-thirds  of 
the  parallelogram  constructed  on  the  ordinate 
and  abscissa. 

The  term  parabola  is  also  applied  to  all 
algebraic  curves  of  a  higher  order  determined 
by  an  equation  of  the  form  y"*"*  —  tt™a^.  The 
curve  whose  equation  is  y^^a^x  is  called  the 
cubical  parabola ;  and  that  which  has  for  its 
equation  y^mmaa^,  the  semicubical  parabola. 
This  latter  curve  is  celebrated  in  the  history  of 
the  algebraic  analysis  as  being  the  first  curve 
that  was  rectified,  or  found  equal  in  length  to 
an  assignable  straight  line;  and  the  honour 
of  the  disooTery  belongs  to  an  Englishman, 
William  Neil,  who  died  in  1670  at  the  early 
age  of  thirty-three.  The  same  discovery  was 
made  nearly  at  the  same  time  by  Van  Henraet 
in  Holland :  till  then  it  had  been  supposed  by 
geometers  impossible  to  assign  a  straight  line 
equal  to  the  arc  of  any  algebraic  curve  (the 
rectification  of  the  cycloid  had  been  found  by 
8ir  Christopher  Wren);  but  the  disoovezyof 
the  method  of  fluxions  soon  showed  that  there 
are  innumerable  classes  of  curves  susceptible  of 
indefinite  rectification.  In  fact,  all  parabolas 
of  this  form  y^****  ««a  x^,  where  n  is  ax^  num- 
ber whsAever,  may  be  rectifled.  ^MontncIa« 
JSistoire  de$  MainimaHques,  torn,  iu  p*  161.) 
£Coifio  SmjnasB.] 

VamtootafCraMoAl.  [CuBioaL PamnoT.!.] 
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Varabolaf  Seml-oobioal.  A  curve  of 
the  third  order  and  class,  having  the  equation 
f/^^ax'.  It  has  a  cusp  at  the  origin  and  a 
point  of  inflexion  at  infinity.  It  is  sometimeB 
called  NeWs  parabola.     [Fjjuboul] 

Varabollo  Currea  A  curve  oi  which  the 
equation  is  of  the  form 

y^a  +  bx+ex'  +  tUfi+iDC 

Curves  of  this  kind  are  frequently  emplorad 
for  the  purpose  of  representing  a  number 
of  observations,  or  for  approximating  to  the 
areas  of  other  curves :  for  it  is  always  possi- 
ble to  cause  a  parabolic  curve  to  pass  through 
any  number  of  points  in  a  gi^en  curve,  by 
making  as  many  of  the  coefficients,  a,  6,  c, 
&C.,  indeterminate  as  there  are  points  given : 
and  the  curve  thus  described  will  differ  less 
&om  the  ^ven  curve  according  as  the  number 
of  points  IS  greater.  But  the  area  of  the  para- 
bolic curve  can  always  be  determined ;  there- 
fore that  of  the  other  curve  may  be  found  to 
any  required  degree  of  approximation. 

VarAb«lio  Oyllnder.  A  surface  generated 
by  a  line  which  moves  parallel  to  itself  and 
has  a  parabola  for  its  directrix.  Its  plsjoe 
sections  are  parabolas. 

VaraboUo  Voint.  A  point  on  a  surface 
at  which  the  indicatrix  is  a  parabola.  It  is  a 
cusp  on  the  section  of  the  surface  made  bj 
the  tangent  plane.  The  infiexional  tangents 
at  the  point  coincide  with  the  tangent  at  this 
cusp.  [Indicatrxz.]  The  polar  quadric  at  a 
parabolic  point  is  a  cone,  and  all  such  p<ants 
lie  upon  the  Hessian,  which  latter  surface  is  of 
the  order  4  (n-*  2)  when  that  of  theozigmal 
surfSfu^  is  n.  The  parabolic  points,  therafore,  lie 
on  a  non-plane  curve  of  the  4n  (n— 2)^  order. 
The  tangent  plane  at  a  parabolic  point  is  of 
the  kind  caXLedsiaiumary  [Siationabt  TAiraaMT 
PiAifss],  and  through  any  point  in  space  pass, 
in  general,  4n  (n-*- 1)  (n^  2)  such  planes. 

VaraboUo  Spindle.  The  sohd  generated 
by  the  rotation  around  its  chord  of  the  smMnt 
of  a  parabola  cut  off  by  any  line  pezpenmealar 
to  the  diameter. 

VaraboUo  SplraL  In  G^ometiy,  the 
name  usually  given  to  a  curve  derived  from  a 
common  parabola  by  supposing  its  principal 
diameter  to  be  wrapped  round  the  circumfeienoe 
of  a  circle,  the  ordinates  still  remaining  nonnal 
to  the  bent  diameter,  and  therefore  coinddisg 
in  direction  with  the  radii  of  the  circle.  Calling 
a  the  radius  of  the  circle,  takinf  its  centre  bm 
pole,  and  assuming  as  axis  of  pohur  coordinatM 
the  radius  which  passes  through  the  vertex  of 
the  deformed  parabola,  the  equation  of  the 
spiral  will  obviously  ^  {r^a^^paS,  whettp 
is  the  parameter  of  the  original  parabola,  (ft 
the  two  branches  of  the  curve,  one  will  obviously 
remun  without  the  circle,  from  whose  drcnmr 
ferenoe  it  will  incessantly  recede ;  the  other  will 
enter  the  circle,  pass  tluough  its  centre,  when 

tf->  ?,  and  finally  leave  the  drde  at  the  p<»nt 
T  .  .         .- 

diamefarically  opposite  to  that  determinad  bf 


PARABOLOID 

the  value  9——.    The  curve  may*  be  easilv 

traced. 

Varaboloid.  A  surface  of  the  second 
order,  some  of  whose  plane  sections  are  para- 
bolas. Two  kinds  of  paraboloids  are  dis- 
tinguished, according  to  the  nature  of  their 
non-parabolic  sections.  These  will  be  found 
described  under  Elliptic  Paraboloid  and 
Htpbbbouc  Pababoloid. 

Paraboloid  of  BoTOliitloii*  A  surface 
of  the  second  order  generated  by  the  rotation 
of  a  parabola  around  its  principal  or  focal 
diameter.  [Eluptic  Pababoloid.1  Its  equa- 
tion, referred  to  rectangular  cooroinate  axes, 
whose  origin  is  at  the  vertex,  is  x'-t-y^jpr, 
where  p  is  the  parameter,  or  double  ordinate 
at  the  focus,  of  the  generating  parabola.  The 
focus  of  this  curve  is  also  the  focus  of  the 
surface.  The  instruments  known  in  astronomy 
and  physics  as  parabolic  reflectors  are  of  this 
form,  since  in  virtue  of  a  characteristic  property 
of  the  parabola  all  rays  issuing  from  tne  focus 
are  reflected  parallel  to  the  axis.    [Parabola.] 

The  solid  bounded  by  a  paraboloid  of  revo- 
lution and  a  plane  perpendicular  to  its  axis 
was  formerly,  and  is  still  occasionally,  called  a 
parabolie  conoid.  Its  volume  is  equal  to  one 
half  the  circumscribed  cylinder,  and  to  three 
halves  of  the  cone  having  the  same  base  and 
altitude. 

Varaoelstots.  Followers  of  the  school  of 
Paracelsus  in  medicine,  physics,  and  mystical 
science.  The  founder  of  this  school  mav  per- 
haps be  called  with  justice  the  most  oistin- 
guished  quack  who  ever  made  a  figure  in  the 
world.  Me  practised  medidne  '  with  the  bold- 
ness of  a  wanderinff  empiric,'  and  established 
a  successful  opposition  to  the  traditionary  doc- 
trines of  the  so-called  schools  of  Hippocrates 
and  Aristotle.  He  mingled  his  medical  and 
chemical  knowledge  with  the  speculations  of 
the  Cabbala,  and  with  a  theosophy  of  his  own. 
He  died  in  1541.  His  followers  continued  to 
influence  the  schools  of  Germany  for  more  than 
a  eenturv.  (Hallam's  Introd,  to  the  Litera' 
ture  of  the  Middle  Agea,  i.  641,  639,  ii.  70,  &c ; 
Hosheim,  vol.  iv.) 

Varaoontesls  (Gr.  iraptutivrjitnst  perfora- 
tion). The  operation  of  tapping  any  of  the 
cavities  of  the  bodv  for  the  purpose  of  with- 
drawing a  contained  fluid. 

Varaoeatrto  (Gr.  vapcC,  and  ximpoy, 
centre).  In  the  higher  Geometry,  the  name 
given  to  a  curve  line  having  this  property,  that 
a  heavy  body  descending  tdong  it  by  the  force 
of  gravity  will  approach  to  or  recede  from  a 
centre  or  flxed  point,  by  equal  distances  in 
equal  times. 

Varaoontrlo  Motloa.  In  Astronomy,  the 
rate  at  which  a  planet  approaches  nearer  to  or 
recedes  farther  from  the  sun  or  centre  of  attrac- 
tion in  a  given  interval. 

Varaeoplialopliorea  (Gr.  vapd;  itf^oX^, 
head ;  and  ^dptt,  I  carry),  A  name  given  by  M. 
de  Clainville  to  a  class  of  Molluscs,  compre- 
hending those  in  which  the  head  is  but  little 
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distinct  horn,  the  body,  bat  always  provided  with 
some  of  the  organs  of  sense. 

Varaoliato  (Fr.).    An  apparstns   raem- 
bling  the  common  nmbreUa,  but  of  greater  ex- 
tent, intended  to  enable  an  aeronaut,  in  ease 
of  alarm,  to  drop  from  his  balloon  to  ^e  gxouod 
without  sustaining  injury.    This  is  effected  by 
means  of  the  resistance  of  the  atmosphere. 
When  the  parachute  is  detached  from  the  bal- 
loon, and  abandoned  with  its  load  in  the  air,  it 
must  proceed  at  first,  from  the  continued  action 
of  gravity,  with  an  accelerated  motion,  until 
the  increased  velocity  produces  a  resistance 
equal  to  the  force  of  attraction,  or  the  wei^t 
of  the  apparatus  with  its  load.    Aiter  this  equi- 
librium has  been  attained,  the  parachute  will 
descend  with  a  nearly  uniform  velocity.    Ac- 
cording to  theory,  this  terminal  velod^,  sup- 
posing the  surface  of  the  parachute  to  be  flat,  is 
equal  to  that  which  a  heavy  body  would  acquire 
in  falling  through  the  altitude  of  a  column  of 
air  incumbent  on  that  surface,  and  having  the 
same  weight  as  the  whole  apparatus.    A  cir- 
cular parachute  havine  a  (Uameter  of  30  feet, 
and  weighing  with  its  load  225  pounds,  would 
acquire  a  terminal  velocity  of  about  13  feet  per 
second ;  and  a  person  descending  with  it  at  tois 
rate  would  receive  the  same  shock  on  reaching 
the  ground  as  if  he  dropped  freely  from  a  height 
of  2f  feet.    (For  the  method  of  solving  2is 
problem,  see  Hutton's  MathematiealTraetM, 
voL  iii.  p.  316.)    The  actual  resistance  of  the 
air  is,  however,  greater  than  is  given  by  thecny, 
and  is  besides  augmented  by  the  concavity  of 
the  parachute,  which  occasions  an  aocumulatioD 
of  the  fluid ;  but,  on  account  of  the  action  of 
the  wind,  the  axis  of  the  parachute  will  pro- 
bably become  inclined  to  the  vertical,  in  whidi 
case  the  resistance  will  suffer  a  diminution. 

One  of  the  most  remarkable  instances  of 
descent  from  a  great  height  with  a  parachute  is 
that  of  Gamerin,  a  Frenchman,  who  ascended 
in  a  balloon  from  an  enclosure  near  North 
Audley  Street,  in  London,  on  the  2nd  of  Sep- 
tember, 1802.  After  hovering  seven  or  ei^ 
minutes  in  the  atmosphere,  he  cut  the  cord  by 
which  his  parachute  was  attached  to  the  balloon. 
It  instantly  expanded,  and  for  some  seconds 
descended  with  an  accelerating  velocity,  till  it 
became  tossed  extremely,  and  took  sudi  wide 
oscillations  that  the  basket  or  car  was  at  times 
thrown  almost  into  a  horizontal  position.  The 
intrepid  aeronaut  narrowly  escaped  destruction 
by  being  precipitated  on  the  houses  in  St 
Pancras,  and  at  last  fortunately  came  to  the 
ground  in  a  neighbouring  fleld.  He  seemed  to 
be  much  agitated,  and  trembled  exceedingly  at 
the  moment  he  was  released  from  the  car. 
{Bncy,  Brit.  'Aeronautics.') 

A  more  recent  experiment  with  a  parachute 
of  somewhat  difierent  construction  terminated 
fatally  to  Mr.  Cocking,  who  conceived  a  nodou 
that  Uie  vibrations  might  be  avoided  by  giving 
the  machine  a  different  form.  This  prtgector 
constructed  one  in  the  form  of  an  inverted  um- 
brella, that  is,  having  the  concave  side  npper> 
most,  and  bound  to  a  strong  wooden  hoop  to 
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prereDt  its  colUpse  in  the  descent.  The  dia- 
meter of  the  hoop  was  34  feet ;  and  there  was 
also  a  hole  of  6  feot  in  diameter  in  the  middle  | 
of  the  parachute,  which,  it  was  supposed,  would  ' 
also  contribute  to  giye  greater  steadiness. 
Having  attached  himself  to  this  machine, 
he  ascended  from  Vauzhall  Gardens  on  the 
24th  of  July,  1837.  On  being  cut  away  from 
the  balloon,  the  parachute  descended  rapidly, 
and  with  violent  oscillations :  the  hoop  broke, 
and  the  unfortunate  projector  fell,  droadfully 
mangled,  at  Lee,  near  Blackheath. 

Varaolftiite  XAylit.  A  suspended  light  for 
use  in  war,  designed  to  illuminate  a  large  ex- 
tent of  ground  occupied  by  the  enemy.  It  con- 
sists of  a  large  cabco  parachute  packed  in  an 
iron  hemisphere,  and  attached  bjr  chains  to 
a  second  hemisphere  containing  a  light  com- 
position. The  hemispheres  are  soldered  to- 
gether. The  ball  is  fired  at  a  high  elevation 
srom  a  mortar;  at  a  given  moment  the  fuse 
ignites  a  bursting  chaige,  separates  the  hemi- 
spheres, and  lights  the  composition.  The  para- 
chute spreads  out,  and  the  light  floats  along, 
gradually  descending,  the  flame  issuing  from 
a  large  vent  at  the  bottom. 

Varaolete  (Gh*.  wapdicXfrros,  advocate).  A 
name  applied  to  the  Holy  Spirit,  as  an  advocate, 
intercessor,  or  comforter  of  mankind.  It  was 
a  common  opinion  in  the  early  centuries  of 
the  Christian  era,  that  the  Paraclete,  whose 
mission  was  promised  by  Christ,  was  to  appear 
corporeally  upon  the  earth,  and  complete  the 
dispensation.  Thus  Simon  Magus,  Manes,  and 
others,  pretended  to  be  this  expected  Para- 
clete ;  and  Tertullian  himself  was  at  one  period 
infatuated  by  the  claims  thus  advanced  by 
Montanus. 

Varaeolnanbife.  A  mineral  found  in 
black  grains  at  Taunton  in  Massachusetts.  It 
is  said  to  contain  iron  and  uranium,  but  no 
titanium. 

Vaimerostte.  A  poetical  composition  in 
which  the  flrst  verse  contains,  in  order,  all  the 
letters  which  commence  the  remaining  verses 
of  the  poem  or  division.  According  to  Cicero 
{De  Difdnatione  ii.  54),  the  originiS  Sibylline 
verses  wwe  paracroftics.    [Acrostxo.] 

VMmeyaiMffeii*  When  cyanide  of  mer- 
enzy  is  decomposed  by  heat*  a  brown  solid 
matter  remains  having  the  same  composition 
as  gaseous  cyanogen,  and  is  hence  called  para- 
cyanogen. 

Wmrmdm  (Fr.).  The  assembly  of  troops  in 
regular  order  for  inspection,  muster,  exercise, 
or  any  duty.  Also  the  ground  where  troops  are 
assembled. 

Varmdiffin  (Gr.  vo^cryiia,  an  example). 
In  Rhetoric,  a  general  term  used  by  Greek 
writars  in  the  sense  of  example  or  illustraiwrit 
of  which  parable  and  fable  are  species.  (Quin* 
tilian  t.  2.)  Hence,  in  earl^  taeology,  those 
writers  who  narrated  the  bves  of  reliffions 
persons,  by  way  of  examples  of  Christian  noli- 
ness,  were  styled  paradwmatiee. 

9mrm4MM0  (Gr.  svpdSci^f,  Arab,  flfdans^ 
fltoie.  paradlM).    This  name  was  wed  hj 
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the  G^reek  historians  to  denote  the  extenstva 
parks  or  pleasure  grounds  of  the  Persian 
monarchs.  (Xenophon,  Cyrop.  and  (Econom. ; 
Died.  Sic.  xvi.  41,  xviii.  36;  Aulus  Gellius, 
ii.  20.)  The  Septuaginta  have  employed  the 
word  in  their  translation  of  Gen.  ii.  8.  It 
also  occurs  in  other  parts  of  their  translation. 
(Kumb.  xxiv.  6 ;  Gen.  xiii.  10 ;  Ezek.  xxviii. 
13,  xxxi.  8.^  It  is  used  in  the  New  Testament^ 
in  Luke  xxiiL  43.  The  speculations  to  which 
this  passage  has  given  rise,  form  too  extensive 
a  subject  to  be  entered  upon  here. 

According  to  the  rabbis,  there  is  an  upper 
or  heavenlv,  and  a  lower  or  earthly,  para- 
dise. The  lower  is  situated  somewhere  under 
the  terrestrial  equator.  Each  is  divided  into 
seven  dwellings,  and  each  of  these  is  twelve 
times  10,000  miles  in  length  and  breadth.  A 
coltmm  ascends  from  the  lower  to  the  upper 
heaven,  by  which  the  souls  of  the  blessed 
mount  after  a  temporary  sojourn  in  the  former. 
A  wall  of  partition  divides  paradise  from 
hell;  and  this  will  fsU  when  the  Redeemer 
comes,  and  all  Israel  be  gathered  together  in 
blessedness. 

The  local  situation  of  the  terrestrial  paradiss 
has  been  a  favourite  sulnect  of  speculation, 
both  with  the  fathers  of  tne  church  and  wiUi 
later  enquirers.  The  reader  may  consult  the 
flrst  volume  of  the  compilation  called  the 
Andent  Universal  Hittory^  where  the  matter 
is  seriously  discussed  at  great  len^h ;  he  will 
also  find  it  treated  in  an  entertaming  article 
of  the  Enejfdopadia  Metropolitana.  (See  also 
Schulthess,  Das  Paradus,  Ziirich  1816.)  The 
most  ordinary  opinion  has  placed  it  on  the 
Euphrates  and  Tigris.  Josephus  regards  the 
Pison  mentioned  in  Genesis  as  the  Gbmges,  tha 
GKhon  as  the  Nile.  Hardouin  places  his  in 
Palestine.  Hnet  {De  la  Situation  du  Paradis- 
Terrestre,  1691)  enumerates  a  variety  of  these 
theories.  The  paradise  of  the  Moslems  ia 
termed  in  the  Koran  Gannath,  or  the  Happj 
Gardens ;  and  its  description  is  evidently  bor- 
rowed f]x>m  the  notions  of  the  rabbis  an<^ 
Oriental  Christians.  See,  chiefly,  chapters  Iv 
Ivi. ;  but  these  passages,  althotiffh  flowery 
enough,  contain  a  very  small  part  of  the  extra-^ 
vaganees,  chiefly  drawn  firom  tradition,  which 
mi^Le  up  the  vulgar  Mohammedan  notion  of 
paradise.  (See,  in  addition  to  the  authorities^ 
already  cited,  a  learned  article  in  the  EncydO' 
padia  of  Ersch  and  Grubor/) 

Vairndtoev  Birds  oft    [Parapisiu.] 

VanidlSMU  A  genus  of  birds,  much  ex- 
tolled in  fiction,  closely  allied  to  the  crows, 
but,  unlike  them,  sdomed  with  brilliant  colours. 
The  male  especially  is  provided  with  very  lonff 
hypochondrial  feathers  (the  tufts  of  which 
are  decomposed),  as  well  as  brilliantly  tinted 
cervical  plumes.  These  are  erected  on  certain 
occasions,  and  form  an  exceedingly  beauti- 
ful hoodUke  crest  The  fable  invented  by 
designing  Chinese,  that  the  Paradise  biru 
had  no  feet,  has  been  perpetuated  bjIinnBiii^ 
who  termed  the  mostoomnum  spedet  Paraiitm 
tgpod£k 
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(Fr.).  In  l^ortificatioo,  a  trsTene 
eorering  the  interior  of  a  work  from  rererse  fire. 

Faradox  (Gr.  vapdio^oSf  contrary  to  received 
opinion),  A  term  applied  to  any  proposition 
which  seems  to  be  absurd,  or  at  variance  with 
oommon  sense,  or  to  contradict  some  previous- 
ly ascertained  truth;  though,  when  properly 
investigated,  it  may  prove  to  be  perfectly  weU 
founded. 

VaradojRUk  A  name  devised  to  express 
the  obscure  nature  of  a  genus  of  Trilobites 
(fossil  Crustaceans),  to  which  it  is  attached, 
and  which  is  characterised  by  the  absence 
or  indistiqot  nature  of  the  prominent  even- 
formed  eyes  which  are  borne  on  the  shield 
of  all  other  Trilobites.  The  segments  extend 
beyond  the  sides  of  the  body,  and  are  free 
at  their  lateral  extremity. 

Thi9  word  serves  also  as  a  speeific  name  for 
obscure  and  anomalous  animals,  as  Omitho' 
rhynckwi  paradoxus  J  Lepidosircn  paradoxa,  &c ; 
or  for  plants  which  simulate  other  groups  than 
that  to  which  they  belong,  as  Stangeria  para- 
doxa,  a  cycad  with  leaves  resembling  ferns. 

Varaflln.  A  name  given  by  Ilei<menbach  to 
a  crystallisable  hydrocarbon,  contained  in  the 
probata  of  the  distillation  of  the  tar  of  beech 
wood  and  of  coaL  The  word  is  coined  from  the 
Latin  parum,  litttej  and  affinis,  a^m,  to  denote 
the  remarkable  chemical  indifference  which 
is  its  characteristic  feature.  A  similar  sub- 
stance has  been  obtained  ^m  the  petroleum 
-of  Kangoon  and  from  the  products  of  the 
distillation  of  peat  and  lignite.  At  present  it 
is  manufactured  in  laige  quantities  from  some 
.oily  bituminous  varieties  of  cannel  coal.  In  these 
products  it  is  accompanied  by  what  is  termed 
naraffin  oUt  which  is  chiefly  a  mixture  of  fluid 
hydiocarbonfl,  some  of  which  are  largely  used 
in  lamps,  and  the  less  volatile  of  them  for  lu- 
bricating machinery.  Pure  paraffin  resembles 
spermaceti  in  appearance ;  it  is  tasteless  and 
inodorous ;  its  specific  gravity  0*870 ;  it  fuses 
at  about  112^,  and  mav  be  distilled  unchanged 
at  a  higher  heat.  It  is  now  lanely  employed 
in  the  manufacture  of  candles.    [OnjB.] 

Panifflaiii  (Lat  par,  equal).  In  Feudal 
J'urisprudence,  the  body  of  nobles  (peerage) 
was  so  termed;  the  word  likewise  expressed 
equality  of  condition  in  various  legal  relations, 
asi  for  example,  between  the  lords  in  partner- 
ship of  a  fief.  Parage  was  also  a  custom  by 
which  the  elder  of  several  coheirs  of  a  fief 
rendered  homage  for  the  whole,  and  thereby 
guaranteed  the  enjoyment  of  it  to  his  coheirs 
as  well  as  himself;  in  the  same  manner,  one  of 
aeveral  copurchasers  might  be  admitted  to  a 
aimilar  privilege. 

ParaffOffe  (Gr.  wapaytayfi).  In  Grammar, 
a  figure  by  which  one  or  more  letters  are  added 
at  the  end  of  a  word;  e.g.  in  the  ordinary 
formation  of  diminutives  iu  most  languages. 

[MXTAFLASH.] 

ParaffOffio  Xietters.  In  the  Semitic  lan- 
guages, letters  which,  by  their  addition  to  the 
ordinary  form  of  the  word,  import  additional 
emphasis  or  some  peculiar  iufiexion  into  the 
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■esfe.    Their  real  meaning  and  aiitho«ri^  hvm 
been  much  debated  among  Hebrew  sdiaUrs. 

Pumffoii  (Fr.  parangon).  A  modal,  or  pat- 
tern, implying  special  excellence  or  pezfectKiiL 

Pabaoon.  In  Printing,  the  name  of  a  kind 
of  type  seven  sizes  larger  than  that  used  im 
this  work.     [Tyfb,] 

Paragraph  (Gr.  Topaypa^),  This  woid 
ordinarilv  signifies  a  small  subdiviaioii  of  a 
connected  discourse. 

Paragraphed  as  used  by  Greek  ifaetorieal 
writers,  is  a  poetical  figure  employed  wlien  die 
writer  sums  up  in  a  few  words  the  aubstanoe  of 
a  previous  passage,  by  way  of  transition  to  a 
new  one.     (£ustathius  On  Horn.  B,  i.  304.) 

pAnAGRAPH.  In  Printing,  a  sign  ^  used  as  a 
reference  to  notes  in  the  margin  or  at  the  foot 
of  the  page.  The  paragraph  mark  is  chiefly 
used  in  the  Bible. 

Paraleipais  (Gr.  ftom  vopo^crvM,  /  omit\ 
In  Rhetoric,  the  artificially  exhibited  omission 
or  slight  mention  of  some  important  point,  in 
order  to  impress  the  hearers  with  indigna- 
tion, pity,  &c.,  called  by  the  Latins  pneteritia 
omissio,  &c. 

Paralipomena  (Gr.  vapoXciv^/icra,  tkiitga 
left  out  or  aside),  A  term  applied,  in  Bibho- 
graphy,  to  works  of  a  supplementary  character. 
The  two  books  of  the  Old  Testament  called  by 
us  the  Chronicles,  are  termed  Paralipomena 
in  the  Septuagint,  as  supplementary  to  those  of 
Kings. 

ParaUaotio  Inatnunent.  An  astrono- 
mical instrument  for  determining  the  moon's 
parallax,  described  by  Ptolemy  in  his  Mmagest, 
and  usually  called  Ptolem^B  Rule.  The  term 
parallactic  is  sometimes  applied  to  the  equa- 
torial ;  but  in  this  sense  the  proper  word  would 
seem  to  be  parallatiCf  as  derived   not  from 

faraUaXf  but  from  paraUd,  the  instroment 
eing  constructed  for  the  purpose  of  following 
the  stars  in  their  diurnal  parallels.  (Lalande, 
JjBtronomie,  §  2278.) 

Parallax  (Gr.  trapdXXa^ta,  a  dedensimi),  A 
change  of  place  or  of  aspect.  The  term  is  used 
in  astronomy  to  denote  the  diflTerence  between 
the  apparent  place  of  a  celestial  object  and  its 
true  place,  or  that  in  which  it  woula  be  seen  if 
the  observer  were  placed  at  the  centre  to  which 
the  motion  is  referred.  When  Uie  point  of 
reference  is  the  centre  of  the  earth,  the  change 
of  aspect  is  ciiUed  the  diurnal  paral/ax ;  when 
it  is  the  centre  of  the  earth's  orbit,  the  change 
is  called  the  annual  parallax. 

Diurnal  Parallax. — ^Let  C  be  the  centre  of 
the  earth,  A  the  place  of  the  observer,  Z  his 
zenith,  and  S  a  celestial 
body.     On  observing  the 
body  from  A,  it  will  be 
seen  in  the  direction  AS, 
making  the  angle  ZAS 
with  the  zenith.    But  if 
the    observer    could    be 
placed  at  C,  he  would  see 
the  body  in  the  direction 
C  S,  making  the  angle  Z  C  8  with  the  aenidb. 
The  difference  between  these  two  angles  ZAS 
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and  Z  G  S  »  the  parallax  of  S,  which,  therefore, 
IB  equal  to  the  angle  A  S  C.  Hence  it  appears 
that  the  parallax  g^  a  celestial  body  is  the  angle 
comprised  between  two  lines  drawn  from  the 
body,  the  one  to  the  centre  of  the  earth,  and 
the  other  to  a  point  on  its  surface.  On  account 
of  the  immense  distance  of  the  fixed  stars,  the 
diurnal  parallax  is  altogether  insensible  with 
regard  to  them.  It  may  amount  to  a  degree  in 
respect  of  the  moon  ;  but  the  greatest  parallax 
of  ihe  nearest  planet  does  not  exceed  30". 

It  is  evident,  from  the  inspection  of  the 
figure,  that  although  the  distance  of  the  object 
S  remain  the  same,  the  angle  A  S  C  is  not  a 
constant  quantity,  but  is  greatest  when  S  is 
seen  in  the  direction  of  the  horizon  A  H,  and 
diminishes  as  the  altitude  of  S  increases, 
until  it  yanishes  alU^ther  at  the  zenith,  where 
the  two  lines  A  S  and  C  S  merge  into  the 
line  G  Z.  In  order  to  discover  the  law  of  this 
variation,  let  a  =  G  A,  the  semidiameter  of  the 
earth ;  rf  =  G  S,  the  distance  of  the  observed  ob- 
ject from  the  centre;  Z^^ZAS,  the  apparent 
zenith  distance;  and  PsASG,  the  parallax. 
Now,  the  sides  of  a  triangle  being  in  the  same 
proportion  as  the  sines  of  their  opposite  angles, 
we  have  d :  a  : :  amZ  :  sin  P,  whence  sin  P 

nf  sin  Z.    But  as  P  is  always  a  very  small 
d 

ingle,  the  arc  may  be  substituted  for  the  sine 

nriSiout  sensible  error,  and  the  formula  becomes 

P  SB  ^  sin  Z ;  that  is  to  say,  the  parallax  is 
d 

proportional  to  the  sine  of  the  zenith  distance. 

At  the  horizon  Z  is  a  right  angle,  and  sin  Z 

« 1 :  in  this  case,  therefore,  the  expression  for 

the  parallax  becomes  P  »^.    This  is  called  the 

a 

horizontal  parallax ;  and  when  its  amount  has 
been  determined  by  any  means  with  respect  to 
a  celestial  body,  tiie  paralhix  of  the  body  at 
any  altitude  is  found  by  multiplying  the  hori- 
zontal parallax  by  the  cosine  of  the  altitude, 
or  sine  of  the  zenith  distance. 

Since  the  parallax  of  a  body  is  given  in  terms 
oCits  distance  and  the  earth's  semidiameter,  it 
follows  reciprocally  that  the  distance  of  the 
body  is  given  in  terms  of  its  parallax.  The 
determination  of  the  parallaxes  of  the  different 
bodies  of  the  solar  system  is  therefore  a  pro- 
blem of  great  importance  in  astronomy ;  but  it  is 
attended  with  considerable  difiScnlty  in  practice, 
although  the  principle  on  which  it  defends  is 
extremely  simple.  It  may  be  dcscnbed  as 
follows:  Let  two  observers  be  stationed  at 
M  the  points  0  and   0',  of 

which  the  latitudes  are 
supposed  to  be  known,  and 
which  are  both  situated  on 
the  same  meridian,  and  let 
them  simultaneously  ob- 
serve the  zenith  distances 
of  the  body  M  (suppose 
the  moon).  These  obwx' 
tmtaons  will  give  the  angles  Z  0  M  and  ZT  (V  M, 
and,  conseqneiitly,  HOG  and  MO^C.     The 
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angle  O  G  C  Is  also  known,  being  thedifierendr 
or  the  sum  of  their  latitudes,  according  as  the^ 
are  on  the  same  or  opposite  sides  of  the  equa- 
tor. But  the  two  sides  G  0  and  G  0'  of  the 
quadrilateral  M  0  G  C,  being  radii  of  the  earth, 
are  also  supposed  to  be  known;    hence  the 

Quadrilateral  is  determined,  and  its  diagonal 
I M  may  easily  be  computed  by  the  rules  of 
plane  trigonometry.  But  when  G  M  is  Ibund, 
the  horizontal  parallax  is  also  determined^ 
being  equal,  by  what  has  been  already  shown, 
to  the  quotient  obtained  by  dividing  the  radiua 
G  0  by  the  distance  G  M.  In  this  manner  tho. 
horizontal  parallax  of  the  moon  was  deter- 
mined by  Lacaille  and  Lalande;  the  former 
observing  at  the  Gape  of  Good  Hope,  and  the 
latter  simultaneously  at  Berlin.  There  are. 
methods,  however,  by  which  the  lunar  parallax 
may  be  determined  by  observations  made  at  a 
single  place. 

The  moon's  mean  horizontal  parallax 
amounts  to  67' 4-17",  or  -96116  of  a  degree. 
In  respect  of  all  the  other  bodies  of  the  solar 
system  the  parallax  is  an  extremely  small 
quantity,  and,  excepting  perhaps  in  the  case  of 
Mars,  cannot  be  determmed  by  the  method  now 
described  with  sufficient  precision  and  certainty. 
That  of  the  sun,  the  most  important  of  all,  in 
most  accurately  found  by  observations  of  the 
transits  of  Venus  over  his  disc,  as  was  first 
suggested  by  James  Gregory,  in  his  Optica 
Promota.  It  amounts  only  to  S'S" ;  whence  it 
has  been  inferred  that  the  mean  distance  of 
the  sun  from  the  earth  is  23*984  times  the 
length  of  the  earth's  radius,  or  about  95,000,000- 
miles.  [SiTN.]  But  considerable  doubt  has  been 
thrown  upon  the  correctness  of  this  inference 
by  recent  astronomical  and  physical  investiga- 
tions, from  which  the  mean  distance  of  the  earth 
from  the  sun  appears  to  be  only  91,430,000 
miles.  This  determination  suffices  for  find- 
ing the  parallaxes  and  distances  of  all  the 
planets  in  the  system ;  for  (in  conseouence  of 
the  relation  established  by  Kepler^s  tliird  law 
between  the  distances  and  periodic  times)  when 
the  distance  of  any  one  planet  firom  the  sun  is 
knoVn,  that  of  every  other  can  be  deduced  from 
the  times  of  revolution.     [Kbplbb's  Lj^ws.] 

When  the  parallax  of  a  celestial  body  has 
been  determined,  we  can  find  not  only  the 
distance  of  the  body,  but  also  its  diameter  and 
real  magnitude.  For  the  apparent  diameter 
being  found  by  observation,  the  true  magnitude 
is  given  by  this  proportion:  The  horizontal 
parallax  is  to  the  apparent  radius,  as  the 
radius  of  the  earth  to  the  true  radius  of  ths 
body. 

The  e£fect  of  parallax  is  to  depress  the 
observed  body  in  the  vertical  drdLe,  or  to 
increase  its  zenith  distance.  If  the  body  at  the 
time  of  the  observation  is  on  the  meridian,  the 
parallax  only  affects  its  declination ;  but  if  it 
IS  not  on  the  meridian,  the  observed  right 
ascension  and  declination  are  both  alterad, 
and  the  effect  on  each  of  these  coordinatee 
must  be  computed  from  the  previously  knomi 
hozisontal  parallax  by  the  zules  of  fphoeicAl 
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trigonometiy.  The  computatioD,  in  the  case  of 
the  moon,  is  oonsiderabij  tomplieated  by  the 
earth's  elliptlcity. 

Annual  Parallax, — II  rhat  has  hitherto  been 
said,  the  centre  of  the  earth  has  been  taken  as  \ 
the  point  of  reference,  and  therefore  regard  has  : 
only  been  had  to  the  difference  of  apparent  | 
situation  occasioned  by  the  eccentric  position  of  j 
the  observer  at  the  surface  of  the  earth.    But 
the  sun,  and  not  the  earth,  may  be  regarded  < 
as  the  centre  to  which  the  motion  is  referred ; 
and  the  position  of  any  celestial  body,  of  which 
the  distance  from  the  sun  is  not  so  great  as  to 
be  incomparable  with  the  semidiameter  of  the 
earth's  orbit^  would  be  different  if  viewed  from 
the  sun  from  what  it  is  when  viewed  from  the 
earth.    This  difference  is  called  the  annual 
parallax.    It   is  the  angle  under  which  the 
semidiameter  of  the  earth's  orbit  would  be 
seen  from  a  superior  planet,  or  from  a  fixed 
star.    Such,  however,  is  the  enormous  distance 
even  of  the  nearest  fixed  stars,  that  very  few 
of  them  have  been  found  to  be  sensibly  af- 
fected by  annual  parallax. 

Mr.  Henderson  found  a  probable  parallax  of 
1''  in  the  star  a  Centauri  from  observations 
made  at  the  Cape  of  Good  Hope.  Sir  William 
Herschel  first  pointed  out  the  micrometrical 
measurements  of  the  distances  of  two  stars  very 
close  to  each  other,  or  nearly  in  the  same  line 
of  vision,  as  a  likely  method  of  detecting  par- 
allax ;  for  the  apparent  distance  between  two 
such  stars,  if  either  has  a  sensible  parallax, 
must  vary  at  different  times  of  the  year ;  and 
this  method  was  applied  by  Struve,  at  Dorpat, 
to  a  Lyne,  and  by  Bessel,  at  Konigsbeig,  to 
the  double  star  6 1  Cygni.  The  results  obtained 
by  the  latter  are  the  most  unequivocaL  By 
a  series  of  observations  with  the  heliometer, 
continued  from  August  1838  to  March  1840, 
Bessel  obtained  the  value  of  the  parallax 
■■  0*348",  a  little  more  than  the  third  of  a  second 
of  space.  Assuming  this  determination  (and 
astronomers  seem  to  regard  it  as  established 
within  certain  small  limits),  the  distance  of  the 
star  from  the  earth  must  be  619,200  times  the 
sun's  distance — a  distance  so  enormous  that 
light,  which  travels  at  the  rate  of  190,000  miles 
in  a  second,  would  require  9^  years  to  pass 
through  it.  (Monthly  Notices  of  the  Royal 
Aatronomeal  Society  for  May  1840.  For  the 
histoiT  of  researches  on  the  subject  of  the 
annual  parallax,  see  Mem.  Royal  JstronoTnieal 
Society,  vol.  xii.)    [Stab.] 

VArallel  (Gr.  TopdAAfiXof,  side  by  side). 
In  Printing,  a  mark  thus  I,  used  as  a  reference 
to  notes  in  the  margin  or  at  the  bottom  of  the 

FarttlMl  Corves  and  SorflMa*.    Any 

curves  or  surfaces  which  have  the  same  system 
of  normals.  Thus  parallel  plane  curves  have 
A  common  evolute  of  which  they  may  all  be 
regarded  as  involutes;  and  parallel  surfaces 
have  in  common  the  same  sunace  of  centres  of 
curvature.  Corresponding  points  on  parallel 
corves  and  surfaces  are  those  which  are  situated 
on  Uie  lams  nonnaL    Two  parallel  ewes  ob- 
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viously  intercept  equal  .segments  on  all  their 
common  normals ;  in  other  woirds,  the  distance 
between  two  corresponding  points  is  invariable^ 
and  the  tangent  planes  at  two  such  points  ars 
paralleL  The  pedals  S,  and  2,,  with  respect  to 
any  origin  o,  of  two  psrallel  surfaces  8  and  % 
manifestly  intercept  equal  segments  kon  all  radii 
vectores.  But  these  pedals  are  inverse  to  the 
reciprocals  S'  and  "X  of  the  parallel  surfaces 
[Pedal],  so  that  if  r'  and  pf  are  corresponding 
radii  vectores  of  the  inverse  surfaces  S'  and  S', 

r,B_  and  pi'^^—  will  be  those  of  the  pedal 
r'  p* 

surfaces  S^  and   S^i  ^^^  ^™    ^^    relatioB 

p.  «iri  -f  Xr  we  deduce  -i=-  +  k.  From  the  polar 

fi    pi 

equation  of  the  reciprocal  of  S,  therefore,  wt 
may  at  once  obtain  the  polar  equation  of  the  re- 
ciprocal of  its  parallel  2,  and  from  the  latter 
that  of  2  itself.  The  parallel  surface  mav  be 
regarded  as  the  locus  of  the  centre  of  a  sphere 
of  constant  radius  k,  which  touches  the  primi- 
tive, so  that  if 

be  the  equation  of  the  given  surface  S,  and 

({_,)t+(,_y)t+(f_,).    _*._„, 

that  of  a  sphere  whose  centre  is  at  (x,y,  t)  and 
whose  radius  k  is  constant^  the  algebraical  ex- 
pression of  the  condition  that  these  two  sur£ices 
shall  touch  each  other  will  be  the  equation  of 
the  parallel  surface.  This  method  of  obtaining 
the  equation  of  the  parallel  surface  has  been 
proposed  by  Salmon,  and  applied  by  him  to  the 
parallel  of  the  ellipsoid.  Mr.  W.  Roberts  has 
pointed  out  several  interesting  relations  be- 
tween parallel  and  pedal  sur&ces.  (JPkSL 
Mag.  vol.  xxiv.  1862.) 

Farallsl  Xdnes.  In  GeomeUy,  *  stralglit 
lines  which  are  in  the  same  plane,  and  which, 
being  produced  ever  so  far  both  ways,  do  not 
meet.'   (Euclid,  bk.  i.  def.  86.) 

The  subject  of  parallel  lines  is  one  of  the  most 
difficult  in  the  elements  of  geometry,  and  hss 
accordingly  given  rise  to  much  learned  dis- 
cussion. The  difficulty  consists  in  demonstra- 
ting that  two  parallel  lines,  when  they  meet  a 
third  line,  are  equally  inclined  to  it,  or  make 
the  alternate  angles  with  it  equaL  In  order  to 
demonstrate  this  proposition,  Euclid  assumes 
as  an  axiom  that  *  If  a  straight  line  meet  two 
straight  lines,  so  as  to  make  Uie  interior  angles 
on  the  same  side  of  it  less  than  two  zi^it 
angles,  these  straight  Unes,  being  continnSly 
produced,  will  at  length  meet  on  the  side  oo 
which  the  angles  are  which  are  less  than  two 
right  angles.  But  this  is  not  a  self-evident 
truth:  it  is,  in  fact,  a  proposition  which  xeqmres 
to  be  demonstrated;  and  the  converse  of  it, 
namely,  that  two  straight  lines  whidi  meet  oos 
another  make  with  any  third  line  the  interiGr 
angles  less  than  two  right  angles,  forms  the  1 7th 
proposition  of  Euclid's  first  book.  Geometers 
have  attempted  in  many  diflferent  ways,  but 
without  complete  success,  to  remove  this  blemish 
from  the  EUmsnta     ^  methods  which  thigr 
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httre  emplored  for  this  puipose  are  of  three 
kinds :  1.  oj  adopting  a  new  definition  of 
parallel  lines ;  2.  By  introducing  a  new  axiom ; 
3.  By  reasoning  merely  from  the  definition  of 
parallel  lines  and  the  properties  of  lines  already 
demonstrated. 

Some  geometers,  amons  whom  are  Wolfios, 
BoscoTich,  and  Thomas  Simpson,  haye  adopted 
the  following  as  the  definition  of  parallel  lines  ; 
namely,  that '  straight  lines  are  parallel  which 
preserve  always  the  same  distance  from  each 
other ; '  bat  this,  like  Euclid's  definition,  as  re- 
marked by  D^Alembert,  is  begging  the  ques- 
tion. The  correct  definition  would  be,  that 
'  two  straight  lines  are  parallel  when  there  are 
two  points  in  the  one  from  which  the  perpen- 
diculars drawn  to  the  other,  and  on  the  same 
side  of  it,  are  equaL'  The  difficulty  then  con- 
sists in  demonstrating  that  all  the  perpendicu- 
lars drawn  from  the  one  of  these  lines  to  the 
other  are  equal.  Another  definition,  which  has 
been  adopted  by  Varignon,  Bezout,  and  others, 
is,  that  *  parallel  lines  are  those  which  make 
equal  angles  with  a  third  line  towards  the 
same  parts,  or  make  the  exterior  angle  equal 
to  the  interior  and  opposite.'  When  this  de- 
finition is  adopted,  the  difficulty  consists  in 
proTing  that  straight  lines  which  are  equally 
inclined  to  one  ffiven  straight  line  must  be 
equally  inclined  to  all  the  other  straight  lines 
which  fall  upon  them. 

Of  the  new  axioms  which  have  been  sub- 
stituted in  place  of  Euclid's,  we  shall  merely 
notice  that  given  by  Thomas  Simpson,  in  the 
second  edition  of  tne  BZemenis ;  namely,  that 
'If  two  points  in  a  straight  line  are  posited  at 
imequal  distances  from  another  straight  line 
in  the  same  plane,  those  two  lines,  being  inde- 
finitely produced  on  the  side  of  the  least  dis- 
tance, will  meet  one  another.'  By  help  of  this 
axiom  he  proves  that  if  two  straight  lines  are 
parallel,  the  perpendiculars  to  the  one  termi- 
nated by  the  other  are  equal,  and  also  perpen- 
dicular to  the  other  panillel ;  and  thence  the 
proposition  from  which  all  the  rest  follows, 
namely,  that  if  a  straight  lino  fall  on  two  par- 
allel hues,  it  makes  the  alternate  angles  equal. 
Playfair  remarks  on  this  method,  that  it  is  ex- 
tremely plain  and  concise,  and  perhaps  as  good 
as  any  that  can  be  followed  when  a  new  axiom 
is  assumed. 

Legendre,  in  his  ElemenU  of  Geometry^  has 
attempted  to  overcome  the  difficulty  of  parallel 
lines  by  previously  demonstrating  that  all  the 
angles  of  a  triangle  are  equal  to  two  right 
angles,  from  whidi  proposition  it  is  easy  to 
prove  eyerything  with  respect  to  parallels. 
his  demonstration,  however,  is  of  too  refined 
and  subtle  a  kind  to  be  admissible  into  the 
EHemenU,  (See  Notes  to  Playfair's  Euclid, 
Legendre's  Geometry,  and  Leslie's  Geometry.) 
But  the  reader  who  wishes  to  have  a  oompleti^ 
view  of  what  has  been  written  on  this  subject, 
should  consult  a  learned  exci&sits  to  the  first 
book  of  Camerer^s  Mhtdid,  Berlin  1825;  and 
also  Colonel  P.  Thomson's  Geometry  without 
Jjcioms. 
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It  may  be  remarked,  that  the  whole  of  th« 
difficulty  which  exists  with  respect  to  the  doo* 
trine  of  parallel  lines  is  of  a  metaphysical 
rather  than  of  a  mathematical  kind ;  and  the 
learner  need  not  perplex  himself  about  subtle- 
ties  which  can  haraly  be  considered  as  affecting 
the  rigour  of  geometrical  truth. 

PArallttl  Motion.  The  parallelism  of 
motion  of  the  piston-rods  of  steam  engines. 
The  term  was  invented  by  James  Watt  in  order 
to  express  the  connection  of  the  motion  of  the 
piston,  which  is  vertical  or  horizontal,  with  that 
of  the  balance  beam,  which  is  partly  circular. 
The  principle  of  the  mechanism  consists  in  the 
fact  that  in  evex^  parallelogram,  the  three 
angles  being  attached  and  revolving  in  arcs  of 
circles,  the  fourth  will  continue  nearly  in  a 
straight  line  of  movement. 

Parallel  Planes.  Planes  which  never 
meet,  though  indefinitely  produced. 

Parallel  Ruler.  A  mathematical  instru- 
ment for  drawing  parallel  lines.  There  are 
two  kinds  of  parallel  rulers.  The  one  consists 
of  two  equal  fiat  rulers  connected  by  two  equal 
and  parallel  crossbars  which  turn  round  their 
extremities;  the  other  is  a  simple  flat  ruler 
which  runs  on  two  wheels  whose  circumferences 
are  equal.  The  latter  is  the  more  modem  and 
convenient  form. 

Parallel  Balling.  In  Navigation,  sailing 
on  a  parallel  of  latitude,  or  circle  parallel  to 
the  equator.    [Navigation.] 

Parallel  Sphere.  In  Geography,  that 
position  of  the  sphere  in  which  the  equator 
coincides  with  the  horizon,  and  the  poles  are  in 
the  zenith  and  nadir.  This  is  the  appearance 
which  the  sphere  would  have  to  a  spectator 
placed  at  the  pole.  The  stars  neither  rise  nor 
set^  but  move  constantly  in  circles  parallel  to 
the  horizon ;  and  the  sun  rises  and  sets  only 
once  a  year. 

Parallels.  In  the  attack  of  a  fortress, 
wide  trenches  parallel  to  the  attacked  woil^ 
protecting  the  l^sieging  troops.  The  parallels 
are  connected  by  approaches  or  zigzags. 

Paraliais  of  Altitode.  In  Geography, 
small  circles  of  the  sphere  parallel  to  tbe 
horizon  ;  also  called  Alxagantabs. 

Parallels  of  BecUnation.  In  Astro- 
nomy, small  circles  of  the  sphere  parallel  to 
the  equator. 

ParaUels  of  Ibatltade.  On  the  Ter- 
restrial Sphere,  small  circles  parallel  to  the 
equator ;  but,  in  the  Celestial  Sphere,  they  are 
parallel  to  the  ecliptic. 

Parallelogram  (Gr  wapaXXriKiypuftfAos),  A 
plane  quadrilateral  figure  of  which  the  opposite 
sides  are  parallel  Its  characteristic  properties 
are :  1.  Its  opposite  sides  are  equal ;  2.  Its  oppo- 
site angles  are  equal ;  8.  Its  diagonals  bisect 
one  another  as  well  as  the  figure  itself.  An  CQui* 
lateral  and  equiangular  parallelogram  is  called 
a  eqtutre;  if  merely  equilateral,  it  receives  the 
name  of  rhombus  or  lozenge',  if  merely  equi- 
angular, it  is  termed  a  rectangle  or  oUong. 

ParalMlopiped  (Gr.  wapaXAiyAeviTiSsr, 
paralUt-flane  solid),  written  also 
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ylpML  '  Th'ensme  eiyefn  to  aiolid  bounded  bj 
three  pain  of  parallel  planes.  It  has  eight  solid 
Angles,  each  formed  by  the  meeting  of  three-plane 
angles ;  its  six  faces  are  all  paraUelograms,  and 
its  twelve  edges  consist  of  three  sets  of  four 
equal  and  parallel  lines.  It  may  be  regarded 
also  as  a  quadrangular  prism  of  vhich  any 
face  may  be  considered  as  the  base,  the  dis- 
tance between  that  face  and  the  opposite  one 
bein^  then  the  altitude.  The  yolume  of  any 
parallelopiped,  therefore,  is  expressed  by  the 
product  of  the  area  of  any  face  into  the  per- 
pendicular distance  between  that  face  and  the 
opposite  one.  [Prism.]  Its  four  diagonals  meet 
in  a  point,  and  bisect  one  another ;  the  sum  of 
their  squares  being  equal  to  the  sum  of  the 
0quarc8  on  the  twelve  edges  or  sides.  In  the 
case  of  a  right  or  rectangular  parallelopiped,  all 
of  whose  plane  angles  are  right  angles,  the  four 
diagonals  are  equal,  and  the  square  on  any  one 
is  equal  to  the  sum  of  the  squares  on  the  three 
lines  which  then  correspond  to  the  length, 
breadth,  and  height  of  the  solid.  When  the 
latter  are  all  equal,  the  parallelopiped  takes  the 
more  convenient  name  of  cube. 

ParalOflTiam  (Gr.  irapa\oyi(rfi6s,  from  vapd, 
beside,  and  Kiyos,  reason).  In  Logic  and  Rhe- 
toric, a  reasoning  which  is  false  in  point  of 
form ;  i.  c.  in  which  a  conclusion  is  drawn  from 
premisses  which  do  not  logically  warrant  it.  It 
IS  the  opposite  to  a  syllogism,  or  correct  logical 
deduction.     [Syllogism.] 

Paraloffite.  A  silicate  of  alumina,  lime, 
and  soda,  found  in  Lapis  Lazuli,  in  the  neigh- 
bourhood of  Lake  Baikal  in  Siberia.  It  is  pro- 
bably a  variety  of  Sea  polite. 

Paralysis  (Gr.  irapd\v<ris).  Palsy.  A 
diminution  or  loss  of  power  of  any  part  of  the 
body.  In  general  one  side  only  is  affected, 
constituting  the  condition  known  as  hemi' 
jdegia ;  or  the  upper  or  lower  extremities  be- 
come paralysed,  when  paraplegia  is  the  result. 
Whatever  debilitates  the  system  may  pro- 
duce palsy;  it  is  also  produced  by  pressure 
upon  certain  parts  of  the  brain  and  spinal 
marrow,  and  occasionally  by  poisons,  by  local 
injuries,  and  by  the  sudden  suppression  of 
certain  evacuations.  It  frequently  produces 
a  distortion  of  the  mouth  or  eye,  the  speech 
becoming  indistinct,  and  the  judgment  often 
impaired.  The  treatment  of  pals^  depends 
upon  a  careful  consideration  of  its  cause ; 
depletion  is  seldom  required.  Purges  and 
nervine  stimulants,  such  as  ammonia,  &c.,  are 
often  useful,  and  blisters  to  the  head  and  neck. 
Many  cases,  however,  may  be  seriously  in- 
jured by  the  incautious  use  of  depletory  and 
depressing  measures. 

Parameter  (Gr.  irapa^crp^w,  /  measure  by 
another  thing).  In  Mathematics,  a  term  ap- 
plied to  some  characteristic  magnitude  whose 
value,  invariable  as  long  as  one  and  the  same 
Amction,  curve,  surface,  &c.  is  considered, 
serves  to  distinguish  that  function,  curve, 
surface,  &c.  from  others  of  the  same  kind  or 
family.  [Elliftio  Ixteobal;  Emvelofbs; 
CoNio  8bction8;  &c.] 
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invented  by  La^^rango,  and  often  .employed 
with  advantage  in  the  solution  of  diffia^atial 
equations.  It  may  be  roughly  deseribed  as 
a  method  of  modifying  the  known  aohitioa  of 
one  differential  equation  so  as  to  make  it 
satisfy  another  of  more  general,  but  allied 
form;  such  modification  being  affected  bj 
supposing  the  arbitrary  constants  of  integra- 
tion to  become  functions  of  the  variables. 

Paramo.      The    name    given    in    Sonth 
America  to  a  mountainous  disbict  covered  wstk 
stunted  trees,  exposed  to  the  winds,  and  in 
which  a  damp  cold  perpetually  prevails.   Under 
the  torrid  zone,  the  Paramos  a^  generally  from 
10,000  to  12,000  feet  in  height.     Snow  often 
falls  on  them,  but  remains  only  a  few  hours; 
in  which  respect  they  are  distingaished  firaiB 
the  NevadoSf  which  enter   the  limits  of  pei^ 
petual  snow.    The  Paramos  are  almost  con- 
stantly enveloped  in  a  cold  thick  fog  ;  so  that 
when  a  thick  small  rain  falls,  accompanied 
wild  a  depression   of  the  temperature,  they 
say  at  Bogota  or  at  Mexico,  cae  un  paramsto. 
Hence  has  been  formed  the  provincial  word 
emparamarse,  to  be  as  cold  as  if  one  were  oi 
a  paramo. 

Paramondra.  A  pecnliar  variety  of  flint, 
common  in  the  chalk  near  Norwich  and  else- 
where, and  consisting  of  pierced  cylindrical 
columns,  generallv  almost  vertical  or  at  ris^ 
angles  to  the  bedding  of  the  chalk  in  iduch 
thev  arc  found.  As  all  the  flints  in  chalk  seem 
to  have  been  originally  organic,  the  «*-riip»j>nf<i 
of  these  large  and  singularly  shaped  masses  is 
not  easily  explained.  They  are  almost  always 
in  groups,  two  or  three  or  more,  one  above 
another,  with  a  pipe  of  communication  runnii^ 
through  all  of  them. 

Paransooiit.  In  Feudal  Law,  the  aaperior 
lord,  as  opposed  to  paravaUf  the  inferior  who 
holds  of  him :  from  the  old  French  phrase,  par 
a-mont  and  par  a-val,  upper  and  lower, 

Paranapbtliallii.  Antkracem^  C,«H,^  A 
white  solid  substance,  so  termed  because  it  re- 
sembles naphthalin.  Alizarin,  the  colouring 
matter  of  madder,  is  manufactured  from  it. 

Parantliine.  A  name  for  certain  compaei 
varieties  and  crvstals  of  white  and  pale  blue 
Scapolite ;  founa  in  the  limestone  quarries  at 
Malsjo,  in  Sweden. 

Paranympb  (Gr.  Topd^uftip^s),  A  brides- 
man. 

Parapet  or  BresiatworlL  (Ital.  parapetto). 
In  Fortification,  a  bank,  generally  of  earth, 
for  the  purpose  of  protecting  troops  fiom  an 
enemy's  fire.  It  should  be  sufficiently  hig^ 
both  in  field  and  permanent  works,  to  cover 
the  troops  behind  it,  and  is  therefore  usually 
made  about  eight  feet  high;  and  it  must  be 
so  thick  that  no  shot  can  pass  through  it 
Parapets  of  brick  or  stone,  though  requiring 
less  thickness,  are  objectionable  on  aooouit 
of  the  splinters  caused  by  shot  striking  them, 
and  parapets  of  iron  should  therefore  be  con- 
structed in  restricted  sites,  where  earth  would 
occupy  too  much  space. 


PARAPH 

(Oi\  napdy  and  HvrtOf  I  fix).  In 
Diplomatics,  the  figure  formed  by  a  flourish  of 
the  pen  at  the  oondusion  of  a  signature.  This 
formed,  in  the  middle  ages,  a  sort  of  rude  pro- 
Tision  against  foigeiy,  like  the  flourishes  in  the 
plates  of  bank  notes.  In  some  countries  (as  in 
Spiun)  the  paraph  is  still  a  usual  addition  to  a 
signature. 

PaimplMmallA  (Ghr.  -leapd^pva,  from  vap^, 
and  ^cpv^,  a  dowry).    In  Law,  the  apparel, 
jewels,  &C.  of  a  wife,  which  are  held  to  belong 
to  her  as  a  species  of  separate  property.    The 
husband  may  dispose  of  them  in  her  lifotime, 
but  cannot  bequeath  them  away  from   her; 
and  if  he  have  not  parted  with  tbom  before 
his  death,  she  may  retain  them   against   his 
executors  and  all    other  persons,  except  his 
creditors,  where  his  other  funds  are  not  suf- 
ficient to  satisfy  their  clstims.    But  she  cannot 
dispose  of  them  during  her  husband's  lifetime. 
Gifts  of  jewels  &c.  made  to  the  wife  by  a 
relative  or  iriend  either  upon  or  after  her  mar- 
riage will  generally  be  considered  in  Equity 
as  made  for  her  separate  use^  in  which  case  they 
will  not  be  reckoned  amongst  her  paraphernalia, 
but  may  be  disposed  of  by  her  as  if  unmarried. 
Parapbonla  (Grr.).    Alteration  of  voice. 
Farapbrase  (Gr.  irap^^pcurts).  In  Hhetoric, 
the  rendering  of  a  passage  or  portion  of  writing 
in  other  phraseology,  more  distinct  and  easier 
of  explanation,  and  therefore  usually  at  greater 
Icngtn.    A  loose  translation,  or  one  in  which  a 
new  series  of  ideas  and  illustrations  conveying 
the  same  general  meaning  with  those  of  the 
original  is  substituted  for  them,  is  also  termed 
a  paraphrase,  although  not  with  strict  propriety. 
Paraptayiies  (Gr.  xoptC,  and  ^^is,  nature), 
A  term  used  in  describing  Mosses,  to  denote  the 
sessile  ovate  abortive  bodies  placed  below  the 
theca. 

Paraplegia  (Gr.  trapoKXri^la).  Palsy  of  the 
upper  or  of  the  lower  half  of  the  body. 

Parapophysis  (Gr.  irdpcE;  ^v^^imtit,  a  pro- 
cess).  In  Anatomy,  the  process  which  extends 
outwards,  or  outwards  and  downwards,  from 
the  body  of  the  vertebra  in  fishes,  and  from  the 
same  part  in  the  cervical  and  anterior  dorsal 
vertebrse  of  the  crocodile,'  where  it  has  been 
called  the  inferior  transverse  process.  It  is 
sometimes  ossified  from  an  independent  centre, 
or  confiuent  with  the  upper  transverse  process, 
or  diapophysis. 

Parasanff  (Gt.  irapaa6yyrif,  Pers.  farsang). 
A  Persian  measure  of  length;  according  to 
Herodotus,  eoual  to  thirty  stadia,  and  (reckon- 
ing eight  stadia  to  the  J£nglish  mile)  equal  to 
3}  Ei^Iish  miles.  The  length  of  the  parasang 
was  r^oned  differently  by  different  authors ; 
and  some  have  assigned  to  it  the  length  of 
sixtv  stadia. 

Parasoenium  (Gr.  vopckric^yta).  In  the 
Greek  theatre,  probably  the  space  on  each  side 
of  the  stage,  to  which  actors  withdrew  on 
quitting  the  stage.  posTSCEjnuH.] 
Paraselenee.  [Fashelion.] 
Parasite  (Gr.  irapdffirof,  from  vupd,  and 
c7ros,  food).    Originally,  according  to  Crates  in 
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Athenseus,  a  term  of  honour,  being-  the  appel 
lation  of  certain  ministers  at  sacrifices,  whose 
office  is  not  distinctly  ascertained.    {Mim»  de 
VAcad.  des  Inscr,  vol.  xxxi.)    The  habits  of  a 
luxurious  age  produced  the  race  of  poor  com- 
panions, ready  guests  at  the  table  of  a  patron, 
who  formed  a  standing  character  in  the  later 
Greek  comedy.     Some  attribute  the  first  con- 
ception of  the  dramatic  personage  to  Araios, 
the  son  of  Aristophanes.  Diphilus,  according  to 
Athenseus,  gives  the  most  complete  portrait  of 
it  in  his  comedy  Telesias,    Our  notions  of  tho 
ancient  parasite  are  now  derived  chiefly  from 
the  Latin  comic  poets.    In^nious  writers  have 
divided  parasites  into  four  dasses :  1.  The  poor 
confidential  friend,  whoso  services  to  his  patron 
are  sometimes  rendered  with  a  mixture  of  real 
attachment,  as  in  the  character  of  Ergasilus  in 
the  Captives  of  Plautus.     2.  The  guest  who  is 
invited  with  a  view  to  make  him  pay  for  hi» 
reception  by  the  exertion   of  his   powers  of 
entertainment  (Anglic^,  diner-out),  the  ridiculi 
and  derisorfs  of  Plautus,  and  who  alone  are  de- 
scribed under  the  name  of  parasites  by  Julius 
Pollux ;  Vibidius  and  Balatro,  the  two  umbm 
of    Maecenas    at    the    supper   of  Nasidienus 
(Hor.  Sat,  ii.  8),  seem  to  have  partaken  of  this 
quality.    These  degenerated,  thirdly,  into  the 
class  of  mere  buffoons,  who  were  invited  to  play 
tricks  and  undergo  practical  jokes,  under  pain 
(as  Ergasilus  complains  in  the  play  already 
cited),  if  they  refused  to  lend  themselves  to  the 
manual  pleasantries  of  the  ffuests,  of  *  taking 
up  their  beggar's  wallet  and  marching.'     The 
fourth  and  worst  class,  K6Xxuc9Sf  were  the  at- 
tendant flatterers  of  their  patron .    Such  is  Arto- 
trogus,  or  Loaf-eater,  the  humble  companion 
of  Pyrgo-Polinices  in  the  Miles   Grlorioeus  ot 
Plautus ;   and  the  best  known  of  all  parasites, 
Gnutho,  in  the  Eunuch  of  Terence. 

Paraettes.  In  Zoology,  this  term,  as  do- 
signative  of  a  group  of  animals,  is  variously 
applied  by  different  naturalists.  Lamarck  in* 
eludes  under  it  a  family  of  antennated  Arach* 
nidans;  Cuvier,  Latreille,  and  Kirby  apply 
the  term  to  an  order  of  Apterous  insects; 
Strauss  to  a  tribe  of  Crustaceans :  but  all  the 
sections  include  animals  of  parasitic  habits. 
They  have  been  divided  into  external  andf'n^- 
nal  parasites ;  the  latter  being  more  definitely 
termed  Extozoa. 

Parasitioal  Plants.  Those  which  gi!ow 
into  the  tissue  of  other  species,  and  feed  upon 
their  juices.  Of  this  kind  are  the  Mistleto 
(Viscum\  the  Broom  Rape  {Orobanche\  the 
LathrcBo^  and  many  Fungi;  and,  among  exotics, 
the  monstrous  Rafflesia,  Such  species  have  no 
proper  roots.  The  term  parasitical  is,  however, 
often  applied  improperly  to  Mosses,  Orchida- 
ceous plants,  Tillandsias,  and  the  like,  whieh 
are  mostly  Epiphytes,  growing  upon  the  baric 
of  trees,  but  deriving  Uieir  food  from  tiie  air 
by  means  of  their  own  roots. 

ParaatatsB  (Gr.  vapcurrd(n|f ,  one  who  stands 
near  another).  In  Architecture,  pilasters,  or 
rather  square  pillars,  which  stand  insulated 
f^m  the  wallSi    [Amtjb.] 


PARASTILBITE 

»anuitnbite  (Gr.  ira^,  and  Stilbite).  A 
leolitic  mineral  from  Thyrill  in  Iceland. 

ParataziB  (Or.).  In  Grammar,  opposed 
to  Syntax.  The  mere  ranging  of  propositions 
one  after  another,  as  the  corresponding  judg^ 
ments  present  themselves  to  our  mind,  -vnthout 
marking  their  dependence  on  each  other  by 
waj  of  consequttnce  or  the  like. 

ParaTaiL    [Pabixoumt.] 

Parbnokle.  A  Naval  term  for  the  opera- 
tion of  raising  or  lowering  a  cask,  gun,  or 
other  cylindrical  body  by  means  of  one  rope, 
and  applicable  either  to  an  inclined  plane  or  to 
a  vertical  stage.  In  the  process  a  bight  at  the 
middle  of  the  rope  is  passed  round  a  post  or 
some  fixed  object  at  the  top  of  the  stage.  The 
two  ends  of  rope  are  then  passed  under  the 
cnrlindrical  body  near  its  respective  ends,  and 
thence  into  the  hands  of  two  men,  who  hoist  or 
lower  equally.  Each  man  has  thus  to  sustain 
one>fourlh  of  the  weight  of  the  body. 

Parbnefcllpy.  In  Artillery,  rolling  a  gan 
by  means  of  ropes  made  fast  at  one  end,  and 
^en  passed  round  the  gun,  when  their  running 
ends  are  hauled  on.  The  gun  itself  acts  as  a 
movable  pulley. 

Paroee.  The  Latin  name  of  the  Fates. 
According  to  Klausen,  the  original  Roman 
Parca  was  equivalent  to  Mors,  the  goddess  of 
death.  It  was  not  until  the  Augustan  age,  that 
the  Parcse  became  plural  (Virg.  Eo.  iv.  47), 
and  acquired  their  similarity  to  the  Ghroek 
Moirai,  Clotho,  Lachesis,  and  Atropos.  [Fatbs  ; 

MOIBA.] 

Paroenmn.  In  Law.  [Copabcbnbbs.] 
Parohment  (Fr.  parchemin).  A  material 
for  writing  formed  of  the  prepared  skins  chiefly 
of  sheep  and  goats.  A  similar  preparation 
of  calves',  kids*,  and  lambs'  skins  is  called 
vellum.  The  skins  are  first  prepared  as  for 
tanning ;  then  shaved  down  and  pumiced ;  and 
lastly,  stretched  and  carefully  dried.  The 
parchment  of  drums  is  made  of  the  skins  of 
asses,  calves,  and  wolves ;  ass  skin  is  used  for 
battledores;  and  goat  skin  is  preferred  for 
sieves.  For  some  lands  of  bookbinding,  parch- 
ment and  vellum  are  dyed  of  various  colours. 

Parchment  was  known  at  a  very  early  period. 
It  was  used  for  writing  as  early  as  the  year 
260  before  the  Christian  era  by  Eumenes,  king 
of  PergamuB,  who,  desirous  of  collecting  a 
library  which  should  vie  with  that  of  Alex- 
andria, but  prevented  by  the  jealousy  of  the 
Ptolemies  from  obtaining  a  sufficient  quantity 
of  papyrus,  had  recourse  to  this  substitute ; 
and  its  invention  at  Pergamus  claimed  and 
secured  to  it  the  lasting  name  of  Pergamena ; 
whence  parchment.  (Sir  G.  Wilkinson  s  Man- 
nera  ana  Customs  of  the  Ancient  Egyptians ^  iii. 
161.)  In  the  beginning  of  the  eighth  centuiy, 
the  use  of  the  papyrus  was  almost  entirely 
■uperseded  by  parchment,  on  which  we  find 
that  all  the  public  documents  under  Charle- ! 
magne  and  his  dynasty  were  written.  When 
the  different  kinds  of  parchment  came  into  use 
for  the  purposes  of  writing,  thev  were  rolled  up 
before  they  could  be  sealed;  hence  the  word 
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vol»men,  from  Lat.  vohrere,  to  rdtt.  And  af  the 
scribes  wrote  to  the  very  bottom  of  the  pardi- 
ment,  i.  e.  to  the  place  where  the  ocod  need  for 
the  folding  was  fastened,  we  may  aoooont  for 
the  well-known  expression  opus  ad  wmbiUeum 
perductum. 

Parchment  is  used  in  Printing  for  oovering 
the  tympana  of  the  press,  both  inner  and  outers 
which  should  be  of  a  uniform  thickness. 

Pareliment  Papar.  Vayatabla  Partfi- 
mant.    This  curious  modification  of  T^getable 
fibre  is  made  by  steeping  unsized  paper  in  a 
mixture  of  oil  of  vitriol  with  half  its  bulk  of 
water,  at  the  temperature  of  60^,  quickly  with- 
drawing it,  washing  it  well  with  water,  then 
with  a  very  weak  solution  of  ammonia,  then 
with  water  again,  and  finally  carefully  drying 
it.    In  this  process  the  fibre  is  meehanically 
rather  than  chemically  changed ;  the  pores  an 
filled  up ;  it  is  tough,  translucent,  and  neariy 
impermeable  to  water.  It  takes  ink  well,  and  if 
put  to  many  important  uses.    It  is  a  good  sub- 
stitute for  bladder  in  electrolytic  operations, 
and  for  tying  over  pickles  and  preserves:  it 
long  resists  the  action  of  water,  which  even 
when  boiling  has  little  effect  upon  it  for  some 
hours.    By  protracted  immersion  it  slowly  loses 
its  tenacity. 

Pardon.  In  Law.  It  is  a  part  of  the  pre- 
rogative of  the  crown  to  pardon  all  ofienoes 
merely  against  the  crown  or  the  public,  except- 
ing the  offence  of  commitdng  any  person  to 
prison  out  of  the  realm,  which,  by  the  Habeas 
Uorpus  Act,  is  made  a  prsemunire,  unpardonable 
even  by  the  king,  and  excepting  those  ofiences 
in  the  prosecution  of  whicn  private  justice  ii 
principally  concerned,  as  nuisances,  while  un- 
redressed, and  so  as  to  prevent  their  abate- 
ment Thus  pardon  cannot  be  pleaded  to  a 
parliamentary  impeachment  so  as  to  impede 
the  enquiry.  But,  even  in  the  above  eases,  the 
fine  or  punishment  may  be  remitted.  Pardon 
is  granted  under  the  great  seal,  or  by  warrant 
under  the  sign  manual,  countersignea  by  one  of 
the  principal  secretaries  of  state,  or  by  Act  of 
Parliament.  Its  effect  is  in  almost  all  cases  to 
make  the  offender  a  new  man,  and  to  dischar^o 
him  from  all  the  penal  consequences  attach- 
ing to  his  offence.  By  9  Geo.  Iv.  c.  32  pumsh- 
ment  has  the  same  legal  effect  as  pardon. 

Paroobasls  (Gr.).  In  Rhetoric,  the  word 
used  by  Greek  authors  to  signifv  what  by  the 
Latins  is  called  digression ;  by  Quintilian  (iv. 
14)  termed  '  alienae  rei,  sed  ad  utilitatem  cauas 
pertinentis,  extr&  ordinem  oocurrens  tractatia* 

Parofforle  (Gr.  vufnrrofnK6s,  soothing).  That 
which  allays  pain.  Paregoric  elixir  is  a  cam- 
phorated tincture  of  opium  flavoured  by  oil  of 
aniseed. 

Parolra  Brawa.  The  root  of  the  Cissam" 
pelos  Pareiraf  brought  from  South  America.  It 
has  a  sweetish  and  a  bitter  flavour,  and  has 
been  used  in  nephritic  complaints  and  some 
affections  of  the  bladder. 

ParoUa.  In  Botany,  a  kind  of  lichen,  the 
Lecanora  parella,  found  on  rocks  in  monntainous 
countries,  especially  in  the  north  of  Eoropew 


PAREMBOLfi 

It  is  the  PeuU$  of  Auveigne,  vhere  it  is  ex- 
tensirelv  used  by  the  dyer,  and  is  found  equal 
to  orchil  {Boceeua  tinctoria). 

yarembolA  (Ghr.  from  irapd,  and  ifxfiaiWm, 
I  throw  in).  In  Rhetoric,  a  figure  by  which 
a  paragraph  is  inserted  in  the  midjle  of  a 
sentence  with  which  it  does  not  grammatically 
cohere,  by  way  of  explaining  something.  It  is 
also  caUed  parenyptasia,  and  is  a  species  of 
parenthesis. 

9urmietkjmm  (Gr.  vapiyx^ffut).  The 
spongy  and  cellular  tissue  of  animals  and 
Teg;etables.  The  old  physiologists  supposed 
that  the  crude  juices  underwent  a  kind  of 
filtration  in  the  cellular  substance. 


PttrenelijiiiatoiM  *h»v«w», 
dtajnnatosa.  An  order  of  Entozoa,  including 
those  which  have  their  nutrient  canals  simply 
excavated  in  the  parenchymatous  tissue  of 
which  their  entire  body  is  composed.    [Stxb- 

BLMIMTHA.] 

Parentliesls  (Ghr.  an  insertion).  In  Print- 
ing, the  mark  (  )  enclosing  some  necessary 
information  or  useful  remark  introduced  into 
the  body  of  the  sentence,  but  which  may  be 
omitted  without  ii^ury ;  as, 

Know  then  this  troth  (enough  for  man  to  know). 
Virtue  alone  is  happlnen  below. 

Pasbnthbsis.  In  Rhetoric,  a  figure  by  which 
a  series  of  words  is  inserted  in  a  sentence, 
haying  no  grammatical  connection  with  those 
which  precede  or  follow,  with  the  object  of  ex- 
plaining  some  detached  portion  of  the  sentence. 

In  ancient  authors,  a  parenthetical  form  of 
writing  is  eyen  more  common  than  among 
modems;  because  much  which  a  Greek  or 
Roman  author  would  haye  conveyed  by  way 
of  parenthesis  is  now  inserted  in  separate 
explanatory  notes. 

VArfttsite.  Hornblende  of  high  lustre 
and  of  a  rather  dark  green  colour,  containing 
alumina,  iron,  and  magnesia ;  found  at  Pargas 
in  Finland. 

Wmt^t  (Lat.  parietarc,  from  paries,  a  wall). 
In  Architecture,  the  plaster  formed  of  lime, 
hair,  and  cowdung,  used  for  coating  the  flue  of 
a  chimney. 

Parli«lloii  or  Mook  Sun  (Gr.  wopi^Aiof, 
near  the  eun).  A  meteor  which  consists  in  the 
simultaneous  appearance  of  several  suns,  '  fan- 
tastic images  ot  the  true  one.'  These  images 
appear  at  Uie  same  height  above  the  horizon  as 
the  true  sun,  and  they  are  always  connected 
with  one  another  by  a  white  horizontal  circle 
or  halo,  of  which  the  pole  is  at  the  zenith,  and 
the  apparent  semidiameter  equal  to  the  sun's 
distance  &om  the  zenith.  The  images  or  mock 
suns,  which  appear  on  the  same  side  of  this 
circle  with  the  true  sun,  are  tinted  with  the 
prismatic  colours ;  and  sometimes  a  part  of  the 
circle  itself  contiguous  to  them  appears  coloured. 
But  those  whidi  appear  on  the  cirenmferenoe 
opposite  to  the  sun  are  always  without  colour ; 
whence  it  may  be  conjectured  that  these  (as 
well  as  the  luminous  nng  itself)  are  produced 
by  reflection,  and  the  others  by  refractioD.  In 
ffenexal,  when  these  phenomena  are  produced, 
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the  Sim  is  surrounded  by  one  or  more  concentrie 
circular  coronas  which  exhibit  the  dolours  of 
the  rainbow ;  and  sometimes  arcs  of  circles,  or 
even  entire  circles,  appear  touching  the  coronas. 
These  also  are  coloured,  and  contain  other 
parhelia.  The  phenomenon  has  been  described 
by  Aristotle,  Pliny,  Scheiner,  Descartes,  and 
many  others  ;  but  the  most  perfect  apparition 
yet  recorded  is  that  which  was  observed  by 
Hevelius  at  Dantzic,  on  the  20th  of  February, 
1661.  It  is  represented  in  the  annexed  figure. 
Parhelia  have  continued  visible 
for  two,  three,  or  four  hours.  In 
general  two,  but  sometimes  four, 
and  even  six  or  seven,  are  visible 
together. 

No  very  satisfactory  explana- 
tion of  the  cause  of  these  curious 
but  rare  phenomena  has  yet  been  given.  Huy- 
gens  supposed  them  to  be  product  partly  by 
the  reflection  and  partly  by  the  refraction  of  the 
sun's  rays,  falling  on  an  infinite  number  of 
small  cylinders  of  ice  suspended  vertically  in 
the  atmosphere,  and  having  certain  determinate 
positions  relative  to  the  sun  and  the  observer. 
This  theory  is  explained  at  length  in  the  second 
volume  of  his  Opera  P^thuma.  {Smith' n  Optics ; 
Priestley  On  Light ;  Biot,  TraitS  de  Physique^ 
tom.  111.) 

Fraunhofer,  in  a  memoir  on  halos  and  par- 
helia published  in  Schumacher's  Astronomisehe 
Abhandlungen^  p.  iii.,  has  attempted  to  explain 
these  phenomena  on  a  different  principle.  On 
looking  at  the  sun  through  a  horizontal  grating 
of  very  fine  wires,  two  images  of  the  sun  appear, 
one  above  and  the  other  below  the  true  sun ; 
and,  if  there  is  some  inequality  in  the  distances 
between  the  wires,  the  images  appear  slightly 
coloured,  and  a  vertioil  streak  of  light  is  seen. 
Fraunhofer  thinks  that  this  affords  a  clue  to  the 
theory  of  the  parhelia ;  for  if  the  small  sphe- 
rules of  moisture  fioating  in  the  atmosphere  are 
disposed  in  horizontal  parallel  lines  with  toler- 
able regularity,  two  vertical  parhelia  (but  this 
is  a  very  rare  phenomenon)  will  be  seen ;  and 
if  they  are  disposed  in  vertical  lines,  the  more 
common  phenomena  of  horizontal  parhelia  with 
the  luminous  circles  may  be  produced.  It  must 
be  confessed,  however,  that  even  when  this 
arransement  of  the  particles  of  vapour  in  par- 
allel lines  is  admitted,  several  circumstancea 
attending  the  phenomena  will  still  remain  un- 
explainea. 

ParasdentB^  or  images  of  the  moon,  are  also 
seen  under  similar  circumstances  as  parhelia : 
the  same  theory  will  of  course  apply  to  both. 

Farlaa  Olironlelo  (so  called  firom  the 
island  of  Paros,  where  it  was  oiimnally  found). 
The  name  given  to  one  of  Se  celebrated 
marbles  imported  into  England  with  the  rest 
of  the  collection  known  as  the  Arundelian. 
In  its  perfect  state  it  contained  a  chronolodcal 
register  of  the  principal  events  in  the  mythology 
and  histoiy  of  ancient  Greece  during  a  seri^ 
of  1318  years,  be^ning  with  the  reign  of 
Cecrops,  Uie  first  king  of  Athens,  and  ending 
with  the  arehoDship  S.  Diognetus ;  but  the  lait 
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aine^  yenrs  are    nearly  bbliterated  by 
hnunes  of  time,  ao  that  the  part  whldi 


the  :  £rom  authors  of  a  later  date.  .  7. 
uplines  ot  Time,  ao  uiat  tne  part  which  now  appear  in  some  of  the  epocha,  which  wa  ean 
remidna  ends  at  the  archonship  of  Diotimns,  sc^orcelj  suppose  a  Greek  duonologer,  in  tlie 
B.O.  864.  !  129th  Olympiad,  would  be  likelj  to  oommit. 

The  marble  on  which  the  chronicle  is  en- ;  8.  The  histoiy  of  the  disooyeiy  of  the  marbles 
grayed  is  5  inches  in  thickness,  and  measured,  is  obscure  and  imsatisfiictoiy ;  and  9.  The 
^hen  Selden  yiewed  it,  3  feet  7  inches  by ',  literary  world  has  been  firequently  imposed 
2  feet  7  ;  but  one  comer  had  been  broken  off.  upon  by  spurious  books  and  inscriptions,  and 
It  contained  originally  about  100  lines,  each  '  therefore  we  should  be  extremely  cautious  with 
consisting  on  an  ayerage  of  16  words,  or  130  i  regard  to  what  we  receiye  under  the  name  of 
letters ;  so  that  the  whole  might  have  been  '  antiquity, 
comprised  in  six  octayo  pages.  i      These  observations  were  made  the  subjeet  of 

This  venerable  monument  was  purchased  at '  separate  chapters  and  disquisitions,  and  weie 


Smyrna,  with  many  others,  by  Mr.  W.  Pett^, 
who  was  employed  by  the  earl  of  Arundel,  m 
the  year  1624,  for  the  purpose  of  coUecting 
marbles,  books,  statues,  and  other  curiosities  in 


illustrated  with  such  candour  and  learning 
that  for  a  short  time  the  credit  of  the  F^oian 
Chronicle  was  shaken  in  the  public  opini<»L 
Early,   however,   in  the   following  year,  the 


Italy,  Greece,  and  Asia  Minor.    When  brought  j  objections  of  Mr.  Bobertson  were  replied  to  by 


to  England,  in  1627,  it  was  placed  in  the 
gardens  belonging  to  Arundel  House,  the  site 
of  which  is  now  occupied  by  Arundel,  Norfolk, 
Surrey,  and  Howard  Streets,  in  the  Strand.  It 
was  examined  by  some  of  the  most  distinguished 
literati  of  that  time ;  among  whom  were  Sir 
K.  Cotton,  Selden,  Patrick  Young,  and  Richard 
James.  After  much  labour  it  was  deciphered, 
and  a  copy  of  it  published  by  Selden  in  the 
year  1628,  accompanied  with  a  Latin  transla- 
tion and  commentary. 

During  the  civil  wars,  and  the  time  of  the 
Commonwealth,  the  Parian  Chronicle  was 
unfortunately  broken  into  smaller  fragments, 
and  almost  entirely  defaced.  The  upper  part, 
containing  nearly  half  the  original  tablet, 
is  said  to  have  been  used  in  repairing  a 
chimneypiece  or  hearth  in  Arundel  House ;  but 
luckily  the  inscription,  or  at  least  as  much  of 
it  as  could  be  made  out^  was  preserved  in  the 
copy  which  Selden  had  previously  taken  and 
published.    In  the  year   1667  the  remaining 


Mr.  Hewlett,  in  a  pamphlet  entitled  A  Vindt' 
cation  of  the  Authenticity  of  the  Parian  C3^r&- 
nidt,  London  1789 ;  by  Mr.  Gough  in  the 
ninth  volume  of  the  Arch<eologia ;  and  by 
Porson,  in  the  Monthly  Review ;  and  the  result 
of  theit  enquiries,  coupled  with  the  defence  of 
Wagner  ^Gott  1790),  and  the  more  recent 
investigations  of  Hales  in  his  Chronology,  and 
of  Boeckh  in  the  second  volume  of  his  Vormu 
Inscriptionum,  leave  no  doubt  respecting 
the  authenticity  of  the  Chronicle,  in  which, 
however,  legend  and  history  are  blended  to- 
gether without  any  consciousness  of  transi- 
tion in  the  mind  of  the  inscriber.  (Grote's 
History  of  Greece^  voL  ii.  p.  68.)  [HiSTomciL 
Cesdibiutt.] 

Parian  ItCarble.    [Mabblb.] 

Farias.  The  lowest  class  of  the  inhabitants 
of  some  parts  of  Hindustan,  who  haye,  properly 
speaking,  no  caste,  and  arc  supposed  to  be  de- 
scended from  original  races  of  occupiers  long 
since  conquered  by  foreigU  invaders.    In  the 


nragments  were  presented  by  the  Hon.  Henry  widest  sense,  the  term  appears  to  comprehend 
Howard,  grandson  of  the  first  collector,  to  the  all  the  different  classes  of  distinct  non-Hinda 
university  of    Oxford,   where    they  are   now  |  tribes,  and  degraded  or  foreign  races,  not  coin- 


deposited. 

The  genuineness  of  this  relic  was  acknow- 
ledged throughout  Europe  as  soon  as  its  con- 
tents were  made  known.  Its  authority  was 
considered  as  equal,  if  not  superior,  to  any 
other ;  nor  was  its  authenticity  impeached  till 
the  year  1788,  when  the  Rev.  John  Robertson 
published  a  volume  called  A  Dissertation  on 
the  Authenticity  of  the  Parian  Chronicle,  in 
which  he  maintained  it  to  be  a  fabrication 


prised  in  the  four  Hindu  castes  ;  forming, 
probably,  nine-tenths  of  the  whole  population, 
exclusively  of  the  Mussulmans. 

Parietal  (Lat.  paries,  a  vndl).  In  Botany, 
any  organ  which  grows  from  the  sides  of 
another.  Those  ovaries  are  parietal  which 
grow  from  the  sides  of  a  calyx ;  and  placente 
or  ovules  have  this  name  when  they  proceed 
from  the  sides  of  the  ovary. 

Parietal  Bones.    In  Anthropotomy,  two 


of  modem  times.     The  doubts  and  objections   arched  and  irregularly  square  bones,  one  on 


of  Mr.  Robertson  were  founded  on  the  follow 
ing  considerations : — 

1.  The  characters  have  no  certain  or  un- 
equivocal marks  of  antiquity.  2.  It  is  not 
probable  that  the  chronicle  was  engraved  for 
private  use.  3.  It  does  not  appear  to  have 
been  engraved  by  public  authority.    4.   The 


each  side  of  the  superior  part  of  the  skulL  So 
called  from  the  Latin  paries,  a  toall,  because 
they  protect  the  brain  like  walls.  In  homo- 
logical  anatomy,  they  are  the  neural  spines  of 
the  parietal  segment  of  the  skulL 

Parifflin  or  Parillin.    The  supposed  actire 
principle   of  sarsapariUa.    It  has  also  been 


Greek  and  Roman  writers,  for  a  long  time  called  smilacine  and  aarsaparillin.  It  appears 
after  the  date  of  this  work,  complain  that  they  '  to  be  the  parillic  add  of  Batke.  It  is  a  white 
had  no  chronological  account  of  the  affiiirs  of  I  crystallisable  substance,  inodorous,  and  neariy 
ancient  Greece.  5.  This  chronicle  is  not  once  |  tasteless.  Little  is  known  of  its  medical 
mentioned  by  any  writer  of  antiquity.      6.  |  virtues. 

-Some  of  the  facts  seem  to  have  been  taken  i     Parinariiiin  (from  Parinari,  its   Guiaoa 
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sistiDg'  of  large  trees,  many  of  them  yielding 
plum-like  fruits.  That  of  P.  exciUumt  called 
Grej  Plum,  is  brought  into  the  markets  of  the 
west  coast  of  Africa,  but  is  not  much  esteemed. 
That  of  P.  rrxaerophyllum^  also  West  African, 
is  called  Gingerbread  Plum.  The  leaves  of 
P.  laurinum  supply  the  chief  material  used  by 
tlie  Polynesians  for  covering  the  side  walls  of 
their  houses,  while  its  seeds  yield  them  a 
perfume. 

Paring  and  Bnmiiiff.  The  openition  of 
paring  off  the  surface  of  worn-out  grass  land, 
or  Ifuids  covered  with  coarse  herbage,  and 
burning  it  for  the  sake  of  the  ashes,  and  for 
the  destruction  of  weeds,  seeds,  insects,  &c. 
Agriculturists  differ  as  to  the  value  of  this 
mode  of  improving  land  ;  the  greater  number 
preferring  a  naked  fallow  even  for  one  or  two 
years,  alleging  that  more  injury  is  done  by  the 
loss  of  vegetable  matter  in  burning  than  is  com 


mme).      A  genus  of    Chry»oManaeea,  eon-  { only  which  suited  or   were  needed  for  bft 

immediate  pui^)osc.  But  casual  expressioHt 
furnish  conclusive  proof  that  he  was  acquainted 
with  a  large  amount  of  floating  legend  whidi 
he  has  not  embodied  in  his  poems.  The  name 
Kronides,  as  given  to  2iBus,  bhows  that  he 
knew  the  myths  which  told  of  successive 
dynasties  of  gods,  and  knew,  therefore,  probabty 
the  story  of  Prometheus.  I^^aris  in  the  Ilidd 
is,  for  tiie  most  patt,  mean  and  effeminate; 
but  his  epithet,  Alex;indros  {help&r  of  men), 
attests  the  existence  of  legends  which  give  him 
a  different  character.  His  acquaintance  with 
the  death  of  Achilleus  is  shown  only  in  some 
passing  expressions,  unless  we  assume  that  the 
whole  Iliad  was  written  by  a  single  poet,  and 
that  this  poet  was  also  the  author  of  the 
0dtf88ey,  His  assertion  that  the  Trojan  war 
was  caused  by  the  woes  and  wrongs  of  Helen, 
is  at  onoe  the  proof  that  he  knew  of  legendi^ 
relating  those  wrongs  and  the  events  which 
pensated  by  the  ashes  produced.  Where  the  i  led  to  them.  We  are  left  free,  therefore,  to 
object  is  to  bring  land  aboimding  in  coarse !  analyse  a  legend  which  is  throughout  of  sin- 
herbage  immediately  into  a  state  of  good  culture, '  gular  importance  and  interest  in  comparative 
paring  and  burning  is  evidently  the  most  rapid  |  mythology. 

mode  that  can  bo  employed ;  and  if  the  soil  j  Before  the  birth  of  Paris,  Hecab^  (Hecuba), 
contains  calcareous  matter,  burning  will  have  |  the  daughter  (according  to  one  version)  of  the 
nearly  the  same  effect  on  it  as  if  a  dressing  of  river-god  Sangarios,  and  wife  of  Podaik^s, 
quicklime  had  been  applied.  Much,  however,  I  otherwise  called  Priam,  dreamt  that  she  gave 
depends  on  the  mode  in  which  the  land  is  birth  to  a  kindled  torch,  which  sot  on  fire  and 
treated  afterwards.  Stifle  burning,  in  which  destroyed  the  city  of  Ilion.  The  soothsayen 
stubble  or  weeds  are  used  as  fuel,  to  heat  heaps  being  summoned  to  interpret  the  vision,  ordered 
of  clods  and  earth  gathered  from  the  cultivated  i  the  exposure  of  the  child,  who  immediately 
surface,  is  found  a  most  fertilising  process, !  after  his  birth  was  left  on  the  slopes  of  MoQAt 
especially  on  calcareous  soils.  Ordinary  bum-  Ida.  Here  a  she-beur  suckled  him  fur  Are 
ing,  resulting  in  a  more  complete  incineration  days,  when  the  shepherd  who  had  brought  him 
of  the  portion  of  soil  (perhaps  100  cubic  yards  ;  from  Ilion,  flndinp  him  still  alive,  took  him  to 
per  acre)  submitted  to  it,  is  also  found  to  be  a  his  own  home,  and  called  him  Paris.  (ApoUo- 
most  beneficial  tillage  operation  on  all  calcare-  dorus  iii.  11,  b.)  The  child  grew  up  both 
ous  clays.  beautiful  and  brave,  and  his  defence  of  the 

Paris  (Gr.).  In  the  Homeric  Mythology,  '  shepherds  and  their  flocks  a^inst  beasts  and 
the  seducer  of  Helen,  and  the  cause  of  Uie  |  robbers  won  for  him  the  epithet  AlexandioA. 
Trojan  war.    [Tboy.]  i  The  mode  in  which  his  parentage  was  discovered 

The  myth  ot  Paris  may  be  fairly  regarded  as  is  related  by  Hyginus.  Priam,  thinking  that 
the  most  important  in  the  whole  range  of .  his  son  was  dead,  ordered  the  celebration  of 
Greek  legends,  because  from  it  have  grown,  or  I  funeral  games,  in  which  a  bull  was  to  be  the 
round  it  have  Mustered,  most  of  th«s  tales  which  reward  of  the  victor.  The  servants  took  for 
make  up  the  great  epic  cycle.  But  this  myth  '  this  purpose  the  favourite  bull  of  Paris,  who 
cannot  be  gathered  from  any  one  source.  Part  {  followed  the  men,  took  part  in  the  games,  and, 
of  it  is  related  in  the  Iliads  part  of  it  is  given  winning  the  prize,  roused  the  wrath  of  his 
by  the  poets  of  a  later  age,  and  part  of  it  we  '  brothers,  who  drew  their  swords  against  him. 
receive  from  mythographers,  like  ApoUodorus  '  Upon  this  Cassandra,  the  prophetess,  told  them 
and  the  Homeric  ^oliasts.  In  the  articles  I  who  the  stranger  was,  and  Pnam  acknowledged 
£fic  Poetkt,  Hoxbbic  Poeks,  and  Iliad,  him  as  his  son.  Paris  then  married  (En6nd, 
some  reasons  have  been  given  for  thinking  the  daughter  of  the  river-god  Kebrto,  and  with 
that  the  silence  of  Homer  (if  we  may  use  i  her  dwelt  in  the  dells  of  Ida.  By  her  he  was 
the  name  without  admitting  the  personality  i  warned  never  to  go  to  the  land  of  Helen ;  but 
of  one  poet  for  the  Iliad  and  Odyssey)  is  not '  (En6nd  promised  that  if  he  should  do  so,  and 
conclusive  evidence  of  the  later  origin  of  legends  i  it  should  turn  out  to  his  hurt,  she  would  heel 
or  portions  of  legends  not  noticed  by  him. !  his  wound  if  he  came  back  to  her. 


The  idea  that  the  Uiad  tells  the  tale  of  the 
Trojan  war  is  a  popular  delusion.    It  professes 


The  way  in  which  the  disaster  dreaded  by 
her  was  brought  about  links  the  tale  with  th& 


to  speak  only  of  the  wrath  of  Achilleus,  and .  legends  of  Achilleus.  To  the  celebration  of 
the  whole  poem  does  not  speak  even  of  this.  I  the  marriage  of  his  father  Peleus  with  th6 
In  short,  it  narrates  only  the  events  of  a  few  sea-nymph  Thetis,  all  the  gods  were  invitefl^ 


months,  and  therefore  it  follows  necessarily 
that  the  poet  has  made  use  of  those  incidents 
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with  the  exception  of  Ebis,  who  threw  upon 
the  banquet-table  an  apple  inscribed  '  For  th» 


PARIS 


and  cauBed  a  nTaliy  between  Hbra, 
APHBODirft,  and  Ath^nA  [Mxnbbta],  for  the 
possession  of  the  golden  prize.  By  the  bidding 
of  Zeus  the  dispute  was  referred  to  the  jm' 
ment  of  Paris,  into  whose  presence  the 
desses  were  led  by  Hermes.  There  uera 
promised  him  power,  Ath6n6  wisdom,  and 
Aphrodite  the  possession  of  Helen.  Paris  gave 
the  prize  to  Aphrodite ;  and  when  Menelaos 
came  to  Troy  to  fetch  away  the  bones  of  the 
children  of  PaoiCBTHBns,  in  order  to  remoye  a 
famine  sent  b^  the  wrath  of  the  gods,  Paris 
Accompanied  him  into  the  Achsan  land,  and  at 
Sparta  was  fascinated  by  the  glorious  beauty  of 
Helen,  whom  he  led  away,  a  willing  or  un- 
willing captiye  (for  the  legends  on  this  point 
are  reiy  conflicting),  to  his  home  in  Ilion, 
whither,  under  the  leadership  of  Agamemnon, 
Menelaos,  and  Achilleus,  aided  by  other  chief- 
tains, the  Achgans  came  to  exact  restitution  or 
to  take  Tengeance.  But  the  glory  of  Paris  was 
clouded.  He  either  refuses  to  come  forth  and 
fight,  or,  appearing  but  for  a  moment,  retreats 
with  shame  and  dishonour.  In  the  issue,  he 
ATenges  the  death  of  his  brother  Hector  by  the 
slaughter  of  Achilleus,  and  is  himself  wounded 
by  one  of  the  poisoned  arrows  bequeathed  to 
I^LOCTETBS  by  Heracles.  The  last  scene  ex- 
hibits the  meeting  of  Paris  on  the  slopes  of 
Ida  with  the  forsaken  CEn6n6,  who  in  one 
yersion  will  not,  or,  as  in  another  talo  at  once 
more  true  and  more  beautiful,  cannot,  heal  him. 
The  arrow  of  Heracles  has  done  its  work  too 
welL  Paris  is  dead,  and  (En6n6,  tender  and 
foigiying  to  the  last,  lies  down  to  die  on  the 
funeral  pile  by  his  sids.     [Sioubd.] 

The  parallelism  between  this  myth  and  other 
legends  common  to  the  Greek,  Teutonic,  Scan- 
dinayian,  and  Persian  mythologies,  is  obyious 
And  striking.  There  is,  in  fact,  scarcely  a 
tingle  incident  which  may  not  be  matchea  in 
other  tales  with  which  their  affinity  was  neyer 
■uspected.  The  torch  seen  in  Hecab^'s  dream 
reappears  in  the  legend  of  Mblbaosos  :  it  is 
the  gleaming  torch  of  Helios,  the  sun,  with 
which  the  life  of  the  hero  is  bound  up  (for  when 
the  torch  is  extinguished,  Meleagros  dies),  or 
which,  like  the  chsnot  of  Phaethon,  may  scorch 
And  ruin  the  lands  oyer  which  it  passes.  If 
Paris  is  destined  to  bring  hurt  to  his  parents, 
■0  also  are  Pkrsxus,  Tblrpkos,  CBdifus,  Cyrus, 
Bomulus,  Chandragupta,  and  a  host  of  otbers. 
In  all  these  cases,  as  m  that  of  Paris,  the  child 
is  exposed,  generally  on  a  hlU-side,  and  is 
always  nourished  by  a  wild  beast,  as  a  wolf,  a 
dog,  or  a  she-bear ;  but  these  animals  may  all 
be  resolyed  into  phrases  of  solar  myths.  The 
eonfusion  between  the  words  for  light  (lux, 
XcMc^f)  with  the  name  for  a  wolf  (kSkos)  has 
been  noticed  under  Ltcaon;  the  dog  is  the 
hound  which  attends  Artemis,  the  sister  of  the 
■un-god  Phoebus ;  the  bear  carries  us  at  once  to 
the  story  of  the  Seyen  Risms,  and  shows  the 
■ame  change  of  form  caused  by  the  same  con- 
fcsion  of  words  which  eare  rise  to  the  stories 
of  Lycaon,  Areas,  and  Callisto.  The  mode  in  | 
which  the  paxentage  of  Paris  is  diseoyered 
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agrees  closely  with  the  iMnoda  of  Cjms  and 
Romulus.    His  loye  for  U)n6n6  is  the  lore  of 
Heracles  for  lold,  of  Odysseus  for  PKirBix>pi; 
of  Sioubd  for  Brenhyl^  in  the  Yolsimg  tale. 
All  these  are  senarated  from  or  desert  their 
first  loye.    Sigurd  forsakes  Brenhyldr  for  the 
daughter  of  Gunnar.     Heracles  must  leaye 
I0I6,  and  dwell  for  a  time  with  Deianeirs  and 
other  women  in  distant  lands,  and  Odysseus 
must  sojourn  far  away  from  Penelope;  but 
though  for  a  time  they  may  forget,  tiiey  am 
still  loyed  by  those  whom  they  haye  forsaken, 
and  in  their  last  hour  they  are  all  united  with' 
them,  Achilles  with  Biis^is,  Heracles    with 
loU,  Odysseus  with  Penelopd,    Sigurd  with 
Brenhyld.    When  Paris  comes  back  wounded 
with  tile  fatal  arrow,  (En6nS,  although,  like 
loU  by  the    funeral  pile  of .  Heracles,  she 
may  soothe  his  last  moments,   cannot  heal 
his  wound.      The  fair  hues  of  cyening  look 
on   the    dying   sun,   but  they  cannot  cbedi 
the  approach  of  night*    Like    Brenhyld  and 
Cleopatra,  (£n6n6  £es  by  the  side  of  Paris; 
the  brides  of  the  sun  cannot  long  suryiye  his 
setting ;  and  the  tragedy  of  nature  was  realised 
by  a  more  tragic  symbolism  in  the  Hindu  rite 

of  SUTTRX. 

This  parallelism  mieht  be  drawn  out  in  much 
greater  detail ;  but  ulq  characteristics  which 
such  heroes  as  Achilleus,  Meleagros,  and  Paris 
exhibit  in  common  must  not  be  left  unnoticed. 
Each  of  these  is  famed  for  brilliant  exploits ; 
the  action  of  each  is  partly  beneficent  and  in 
part  hurtful ;  each  is  roused  to  anger  on  slight 
proyocation ;  each  is  moody,  sullen,  and  capri* 
dous ;  each  in  the  times  of  inaction  sits  in 
his  house  or  his  tent  bumishiuff  his  golden 
armour;  each  is  roused  to  actiyity  by  the 
pleading  of  a  woman ;  each  is  doomed  to  an 
untimely  death ;  and  the  features  exhibited  in 
germ  in  the  story  of  Meleagros  {Hiad  ix.  380) 
onlpr  need  expansion  in  order  to  furnish  eyezy 
incident  in  the  myths  of  Paris  and  Achilleus. 

What,  then,  is  the  source  of  this  myth  ?  and 
is  Paris,  like  the  others  already  mentioned,  a 
solar  hero  ?  This  question  is  soil  a  subject  of 
controyersy ;  but  the  answer  may  perhaps  be 
found  by  a  comparison  of  this  myth  with  that 
of  Hermbs.  The  name  Pabis  is  etymoloeieally 
the  same  as  that  of  the  Vedic  PAnis,^e  re- 
presentatiyes  of  the  dark  powers  of  ni^t^ 
who  steal  the  cattle  of  Indra  (the  sun).  In  the 
same  way,  the  name  of  Helen  is  identified  with 
that  of  SaramA,  the  messenger  of  the  gods  to 
the  PAnis,  sent  to  bring  back  tbe  stolen  cattle; 
the  change  of  letters  being  illustrated  by  the 
Greek  Erinys  and  Xopircs,  as  compared  with 
the  Sanscrit  Sarynyu  and  Harits,  the  Dawn  and 
the  horses  of  the  Indra.  The  negatire  azgii- 
ment  from  the  digamma  is  not  ayailable;  ai 
the  digamma  represents  in  the  cognate  lan- 
guages at  least  three  different  letters,  v,  t ,  y ; 
thus  in  l{  it  represents  a  lost  «,  as  is  proved 
by  the  Latin  mx,  six.  But  SaramA,  whereyer 
she  appears  in  tho  Vedic  poems,  appears  ai 
the  Dawn  (Max  MiUler,  Lectures  on  Lanau^ 
2nd  serieSyXi.);  and  the  PAnis  seek  to  make  Ssr 
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fiuthless  to  the  charge  given  to  her  by  Indra. 
In  the  earlier  form  of  the  tale,  she  resists  the 
temptation;  in  the  later  Tersion,  she  yields 
80  far  as  to  accept  from  them  some  milk — the 
first  sign  of  that  faithlessness  which  was  to  ex- 
pand into  the  tale  of  Troy.  In  the  index  to  the  ' 
Siffveda-Sanhitdf  SaramA  is  spoken  of  as  the 
hound  of  the  gods :  and  it  may  be  noticed  that 
in  the  Iliad  Helen  calls  herself  a  dog,  although  ' 
the  name  is  never  applied  to  her  by  others. 
From  all  these  facts,  the  conclusion  of  Prof. 
Max  Miiller  is  that  Helen  is  the  counterpart  of  | 
SaramA,  the  dawn-light,  and  Paris  that  of  the 
PAnifl,  the  gloomy  darkness.  But  although  there 
can  be  no  doubt  that  this  is  the  idea  embodied 
in  the  Vedic  PAnis,  the  affinity  of  the  Greek 
Ptiris  to  the  solar  heroes  seems  to  be  proved  by 
cogent  evidence.  As  the  Vedic  idea  of  SaramA 
(the  dawn  with  its  early  breeze)  grew  in  Greek 
hands  into  that  legend  of  Hermes  every 
incident  of  which  is  the  expression  of  air  in 
motion,  so  there  is  not  a  feature  in  the  legend 
of  Paris  (as  related  in  the  Homeric  poems  or  ' 
by  the  mythographers)  which  is  not  found  in 
the  solar  heroes,  and  not  one  which  is  attri- 
buted  to  the  beings  who  in  Greek  mythology 
really  represent  the  darkness  and  gloom  of  night. 
The  very  epithet  yvytufAoyiis,  the  special  charac- 
teristic of  Paris,  is  in  the  Vedic  hymns  applied 
not  to  the  PAnis  but  to  Indra,  who  is  spoken  of 
as  the  lover  of  the  maidens^  the  husband  of  the 
brides.  The  treachery  of  Paris  is  no  argument 
against  the  solar  character  which  he  assumed 
under  Greek  hands,  but  which  he  had  not  pos- 
sessed originally.  Heracles  is  a  seducer  not 
less  than  Paris;  and  his  faithlessness  is  re- 
peated even  in  Uie  Teutonic  Sigurdr.  In  this 
change  from  the  original  idea  we  see  simply 
the  resulta  which  must  inevitably  follow  the 
disintegration  of  myths,  and  which  in  Hermes 
has  substituted  the  idea  of  wind  for  that  of 
light,  and  has  given  to  Orthros  the  double 
character  of  the  early  dawn  and  of  the  antago- 
nistic power  of  darkness.     [Nemesis;  Vritri..] 

Wwaim  Tertimrj  Oroup.  The  name  given 
by  Mr.  Pjrestwich  to  the  middle  eocene  deponts, 
as  distinguished  from  the  name  London  Ter^ 
Uary  Group  applied  to  the  Lower  Eocenb  or 
LoMDOK  Clat  series. 

The  rich  fauna  of  the  Calcaire  ffroeaier, 
accompanied  by  a  profusion  of  Nummulites 
^absent  in  the  lower  beds),  is  very  character- 
istic of  this  part  of  the  series.  The  thickness 
of  the  beds  is,  however,  inferior  to  that  df 
the  same  series  in  England.  Upwards  of  800 
species  of  fossils  have  been  named  from  the 
^aris  beds,  and  they  include  a  great  variety  of 
genera.    [Eocekb;  Middle  Eocsicb.] 

PMisli  (G^.  Topoiicla^  a  neiahbourkood),  Pro- 

Strly,  an  ecclesiastical  division  of  a  town  or 
strict  subject  to  the  ministry  of  one  pastor. 
In  the  earlieit  ages  of  the  church,  the  parochia 
was  the  district  placed  under  the  superinten- 
dence of  the  bishop,  and  was  equivalent  to  the 
diocese.  It  denoted,  sajra  Bingham,  not  only 
what  we  now  call  a  parish  chivrch,  but  a  ei^ 
with  its  adjacent  towns  or  country  icgiona. 
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was  not  until  the  Christians  became  suAdently 
numerous  to  present  distinct  congregations  in 
the  smaller  towns  and  villages,  that  the  bishop 
appointed  his  presbyters  to  reside  among  them, 
and  thus  subdivided  his  diocese  into  several 
parishes.  This  constitution  is  recognised  in 
several  councils  and  other  monuments  of  the 
fifth  century.  It  is,  indeed,  probable  that  in 
many  cities  there  existed  more  than  one  church 
and  congregation  even  in  the  earliest  times; 
but  it  does  not  appear  whether  these  de- 
served the  name  of  parishes,  as  being  each 
under  the  distinct  superintendence  of  its  re- 
spective pastor.  But  although  parishes  wer^ 
originally  ecclesiastical  divisions,  they  may  now 
be  more  properly  considered  as  coming  under 
the  class  of  civil  divisions ;  and  consequently 
claim  our  attention  under  this  head.  It  is  ik% 
easy  to  determine  the  era  of  the  division  of  £n^ 
land  into  parishes;  they  are  mentioned  in  t& 
laws  of  King  Edgar  so  early  as  970,  when  ths 
whole  kingdom  seems  to  have  been  divided  into 
parishes ;  but  it  is  probable  that  the  division 
was  not  made  at  once,  but  by  degrees.  It  is, 
according  to  Blackstone,  pretty  clear  and  cer- 
tain that  the  boundaries  of  parishes  were  on- 
p;inally  ascertained  by  those  of  manors;  for 
it  very  seldom  happens  that  a  manor  extends 
itself  over  more  parishes  than  one,  thoudli 
there  are  often  many  manors  in  one  parisL 
The  parochial  division  of  England  was  nearly 
the  same  in  the  reign  of  Edward  I.  (1272-1307) 
as  at  present. 

Parishes  are  frequently  intermixed  with  one 
another.  This  seems  to  have  arisen  from  the 
lord  of  the  manor  having  had  a  parcel  of  land 
detached  from  the  main  part  of  his  estate,  but 
not  sufficient  to  form  a  parish  of  itsell  It  was 
natural  for  him  to  endow  the  church  which  he 
had  erected  upon  his  principal  estate  with  the 
tithes  of  these  disjointed  limds;  especially  if 
it  happened  that  there  was  no  churai  in  any 
lordship  adjoining  to  them. 

The  boundaries  of  parishes  depend  on  im- 
memorial custom ;  but  it  is  probable  that  th^ 
were  not  settled  with  very  minute  precision 
till  the  introduction  of  the  poor  laws,  when,  in 
consequence  of  the  claim  for  relief  upon  their 
particular  parishes  given  to  the  poor,  it  became 
a  matter  of  consec|uence  to  define  exactly  the 
limits  of  each  parish.  They  cannot  now  be 
altered  except  by  legislative  enactment. 

In  the  northern  counties,  where  the  parishes 
sometimes  embrace  thirty  or  forty  square  miles, 
the  poor  laws,  the  due  administration  of  which 
must  always  depend  on  an  intimate  knowledge 
of  the  situation  and  diaracter  of  everyone 
appljring  for  relief,  could  not  be  properly  ear- 
ned into  effect.  To  remedy  this  inconvenience, 
an  Act  was  passed  in  the  13th  of  Charles  II. 
permitting  townships  and  villaffes,  though  not 
entire  parishes,  severally  and  distinctly  to 
maintain  their  own  poor.  Hence  townships 
in  the  north  of  Englsind  may  be  n^rded  as 
divisions  subotdinate  to  parishes,  and  are,  in 
practice,  as  distinctly  limited  as  if  they  were 
separate  parishes. 
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Besides  parishes  or  townships,  there  are 
places  which  are  deemed  extra^parodual,  or 
not  within  the  limits  of  any  parish.  These 
were  formerly  the  sites  of  rehgioas  houses,  or 
of  castles  the  owners  of  which  would  not  per- 
mit any  interference  with  their  rights,  lliej 
einojed  some  most  yaluable  privileges :  among 
omers,  a  virtual  exemption  from  the  poor  rate, 
because  there  was  no  owrsecr  on  whom  the 
order  of  a  magistrate  might  l)e  served  —from 
the  mihtia  laws,  because  there  was  no  con- 
stable to  make  the  return — und  from  repair- 
ing the  hi^ways,  because  there  was  no  sur- 
veyor; but  these  have  been  in  great  measure 
abolished  by  recent  legislation  (20  Vict  c.  19, 
as  to  poor ;  25  &  26  Vict  c.  61,  c.  32,  as  to 
highways).  Their  tithes  are,  by  immemorial 
custom,  payable  to  the  king.  The  number  of 
such  places  is  not  inconsiderable,  amounting  to 
more  than  200.  Extra-parochial  wastes  and 
marsh  lands,  when  improved  and  drained,  are 
assessed  to  all  parochial  rates  in  the  parish 
next  ai^'oining.  In  some  counties,  liberties  in- 
terrupt the  general  course  of  law  as  affecting 
hundreds,  as  extraparochial  places  interrupt 
it  with  regard  to  parishes.  This  inconvenience 
is  particularly  felt  in  Dorsetshire.  The  number 
of  parishes  and  parochial  chapelries  in  Eng- 
land and  Wales  is  not  exactly  ascertained ;  but 
there  are  not  many  doubtful  cases,  and  for  any 
general  purpose  they  may  safely  be  taken  at 
10,700.  About  550  parishes  extended  in  1851 
into  two  counties,  or  into  more  than  one  hundred 
or  other  divisions.  (Blackstone's  Commentaries ^ 
Introcl.  sec.  4.) 

The  parishes  of  Scotland  are  purely  eccle- 
siastical.     [Pbksbttkby.] 

Parish  Clerk.  The  name  of  one  of  the 
inferior  functionaries  of  the  English  church. 
Parish  clerks  are  regarded  by  the  common  law 
as  persons  having  freeholds  in  their  office.  In 
former  times  parish  clerks  were  frequently  in 
orders,  and  even  at  present  this  is  sometimes 
the  case.  They  are  generally  appointed  by  the 
incumbent,  but  by  custom  may  be  chosen  by 
the  inhabitants. 

Parislte.  A  rare  mineral  occurring  in  elon- 
gated double  six-sided  p}*ramids,  of  a  greenish 
or  brownish-yellow  colour  urith  a  tinge  of  red, 
at  the  emerald  mines  of  the  Muzo  Valley,  in 
New  Granada.  It  contains  cerium,  lanthanum, 
didymium,  fluoride  of  calcium,  &c.  Named 
after  the  discoverer,  J.  J.  Paris. 

Parttimn  (from  Pariti,  its  Malabar  name). 
To  this  genus  of  Malvacea  we  owe  the  Cuba 
Bark,  %  material  used  for  tying  round  bundles 
of  genuine  Havannah  cigars,  and  also  much 
employed  by  gardeners  for  tying  purposes  as 
a  substitute  for  the  bast  formed  of  the  bark 
of  the  Linden  obtained  from  Russia  mats.  The 
tree  is  found  in  the  West  Indies,  and  is  the 
Mahoe  of  the  colonists,  the  Paritium  elatum 
of  botanists.  P.  tiliaeeum^  the  Pariti  of  Malabar, 
also  yields  a  fibrous  bark  which  is  made  into 
fine  matting,  cordage,  packthread,  &c. 

Vark  (A.-Sax.  pearroc,  Ger.  pferch).  A 
ooniiderable  extent  of  pasture  and  wood  land 
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surrounding  or  Ac(joining  the  coontrj  residenee 
of  a  man  of  wealth,  devoted  to  parpo66B  of 
recreation  or  ex\ioyment,  but  chiefly  to  the 
support  of  a  herd  of  deer,  though  sometimea 
to  cattle  and  sheep.  Parks  were  originally 
nothing  more  than  portions  of  forest  appro- 
priated by  the  lord  of  the  soil  for  the  ex- 
clusive use  of  animals  of  the  chase ;  but  this 
is  now  in  many  cases  a  secondary  considera- 
tion, and  the  chief  uses  of  a  park  are  afs 
indications  of  wealth  and  extent  of  territory, 
and  as  graziuffground  for  domesticated  animaJs. 

Park  of  Artillery.  The  place  where  the 
ordnance  of  an  army,  with  its  carriages,  ammu- 
nition, and  artillery  stores,  are  kept,  as  near  to 
the  ground  on  which  the  batteries  are  to  be 
placed  as  is  consistent  with  safety.  The  paz^ 
are  supplied  from  the  artillery  d^p6ts,  whidi  are 
generally  near  the  base  of  operauons. 

Parkia  (after  Mungo  Park,  the  African 
traveller).  A  genus  of  Le^minosa.  The 
African  Locust-tree,  P.  africanay  yields  seeds 
which  after  preparation  are  eaten.  They  are 
roasted,  then  bruised,  and  allowed  to  ferment 
in  water  till  they  become  putrid,  when  they 
are  washed,  pounded,  and  made  into  cakes, 
which  are  said  to  form  an  excellent  sauce  for 
all  kinds  of  food,  but  have  an  unpleasant  smell. 
An  agreeable  beverage  is  made  from  the  sweet 
farinaceous  pulp  by  which  the  seeds  are  sur- 
rounded. The  tree  grows  from  thirty  to  forty 
feet  high. 

Parkinsonia  (after  Paiiunson,  an  ancient 
writer  on  plants^.  A  genus  of  LeguTnxnosa^ 
one  species  of  which,  P.  aculeata^  the  Jerusalem 
Thorn  of  the  West  Indies,  is  used  for  makmg 
hedges,  and  is  also  employed  as  a  febrifuge. 

Parksine.  A  material  similar  to  ebonite, 
made  by  incorponiting  together  castor  oil  and 
a  solution  of  gun  cotton  in  wood  spirit.  The 
mixture  gradually  solidifies  to  a  hard  and 
compact  mass,  ana  during  its  passage  through 
a  pasty  condition  may  be  moulded  like  Indian 
rubber  or  gutta  percha  into  any  required 
form.  It  has  been  proposed  as  a  substitnte 
for  caoutchouc  and  gutta  percha  in  the  manu- 
facture of  electric  telegraph  cables,  and  for 
ebonite  in  that  of  combs,  bracelets,  &c. 

Parliament  (Mod.  Lat.  parliamentum,  Fr. 
parlemcnt,  from  Fr.  parler,  to  speak).  The 
supreme  lemslative  assembly  of  Great  Britain 
and  Ireland. 

Origin  of  Parliament. — By  the  principles  of 
the  feudal  system,  every  sovereign  ana  even 
great  feudatory  had  his  coimcil,  composed  of  his 
greater  and  lesser  vassals,  which  occasionally 
assembled  to  assist  him  both  in  judicial  and  Ic* 
gislative  matters ;  and  which  was  held  in  theory 
to  bo  permanent,  so  that  its  assent  was  neces- 
sary to  the  validity  of  his  acts.  It  was  also  an 
ancient  custom,  in  several  of  the  western  king- 
doms of  Europe,  for  such  potentates  to  hold  as- 
semblies of  their  barons  at  the  great  festivals 
of  the  year,  termed  eours  pUnihes  and  park" 
mens ;  principally,  however,  if  not  entirely,  for 
the  mere  purpose  of  show  and  magnificence. 
But  occasionally  such  special  assemblies  were 
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jmmmoned  for  more  important  purposes ;  and  i 
the  meeting  in  1146,  at  which  tne  crusade  of  I 
St.  Louis  was  undertaken,  is  said  to  furnish  the  i 
first  occasion  in  which  the  word  parliament  is  j 
used  for  a  delibcratiye  assembly.     In  France, , 
however,  tlie  word  was  afterwards  transferred 
to  signify  the  principal  judicial  courts  of  that 
country.     The  only  realms  in  which  it  appears 
to  have  become  appropriated  to  the  great  legis- 
lative assemblies  are  England,  Scotland,  and 
the  Norman  kingdom  of  Sicily.  The  parliament 
of  the  latter  country  consisted,  in  the  thirteenth 
century,  of  spiritual  and  temporal  barons  sum- 
moned by  the  king's  writ;  and  occasionally,  but 
not  uniformly,  of  deputies  from  the  towns,  simi- 
larly summoned. 

^e  Norman  and  Plantagenet  kings  of 
England  had  two  councils — the  great  council 
of  the  kingdom,  and  the  lesser  or  privy  council ; 
and  it  may  be  freely  stated,  after  making  all 
allowances  on  the  score  of  arbitrary  powers 
occasionally  exercised  by  the  sovereign,  that 
ever  since  the  Norman  Conquest  the  supreme 
legislatTTd  power  in  England  has  been  placed 
in  the  king  and  great  council  coi\jointly.  This 
council  was,  moreover,  in  early  times,  a  court 
of  criminal  judicature  also,  and  aided  the  sove- 
reign in  all  the  more  important  transactions 
of  his  government.  It  interfered  even  in  mat- 
ters of  ecclesiastical  discipline;  in  questions 
of  peace  and  war,  of  grace  and  justice ;  and, 
by  way  of  advice,  in  the  appointment  to  vacant 
offices,  civil  or  ecclesiastical.  The  meetings  of 
the  great  council  were  at  stated  festivals  under 
the  Norman  kings ;  but  after  the  civil  wars  in 
the  reign  of  Stephen  they  were  summoned  at 
irregular  periods.  The  inferior  or  privy  coxm- 
cil,  which,  as  well  as  the  great  council,  is  in- 
differently termed  curia  reffis  in  early  writers, 
was  composed  of  members  named  by  the  king, 
and  constantly  attended  on  his  person ;  and 
this  inferior  body  usurped,  during  the  deca- 
dence of  the  great  council,  and  before  the  fall 
establishment  of  parliament,  many  of  the  legis- 
lative functions  of  the  former ;  but  by  Magna 
Charta  all  aids  and  scutages  were  to  be  assessed 
by  the  great  council ;  which  thus,  in  principle 
at  least,  possessed  a  control  over  the  eztraorai- 
nary  revenues  of  the  crown.  Any  meeting  of 
the  great  council,  or  of  a  portion  of  it,  went  by 
the  ordinary  name  oi  a  parliafMnt  or  colloquy. 
But  of  the  constituent  parts  of  this  assembly, 
and  the  changes  which  took  place  in  it,  no 
writers  give  a  satisfactory  account.  We  know 
only  that  it  was  supposed  to  consist  of  all  the 
tenants  in  chief  of  the  crown ;  but,  by  the 
charter  of  King  John,  the  archbishops,  bishops, 
abbots,  earls,  and  greater  barons,  were  to  be 
summoned  personally;  the  other  tenants  in 
chief  by  the  sheriffs  and  bailifis.  From  this 
distinction  is  supposed  to  have  arisen  the  insti- 
tution of  the  peerage  as  a  separate  body  from 
the  lesser  nobility,  which  so  peculiarly  dis- 
tinguishes the  constitution  of  England  firom 
those  of  all  other  feudal  monarchies. 

•  From  these  mixed  assemblies  to  a  repre- 
sentativo  body  the  change  proceeded  by  steps 
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which  it  is  impossible  wholly  to  trace.  Hie 
first  vestiges,  perlu^s,  of  representation,  ap- 
pear in  the  fifteenth  year  of  &ng  John,  when, 
for  a  particular  purpose,  writs  were  issued  to 
the  sheriffs,  commanding  them  to  retiim  four 
knights  for  each  county,  *ad  loquendum  cum 
rego  de  nesotio  regni,*  at  Oxford.  But  better 
known  and  more  distinct  evidence  of  the  be- 
ginning of  the  system  is  found  in  the  earl  of 
Leicester's  parliament  after  the  battle  of  Lewes, 
in  49  Hen.  III.,  when  four  knights  for  every 
county  (except  nine)  were  summoned  to  attend 
with  the  barons,  probably  as  representatives  of 
the  inferior  nobihty  or  lesser  barons ;  and  in 
the  following  years  were  issued  the  earliest 
writs  of  summons  to  parliament.  These  were 
to  archbishops,  bishops,  and  abbots ;  to  certain 
earls  and  barons  of  the  party  of  the  earl  of 
Leicester ;  and  to  the  sheriffs  of  counties  and 
boroughs,  to  return  two  knights  and  burgesses, 
besides  four  from  each  of  the  Cinque  Ports. 
And  although  no  subsequent  writs  directed  to 
the  sheri£&  for  the  purpose  of  county  elections 
are  in  existence  earlier  than  18  Edw.  I.,  nor  ot 
borough  elections  earlier  than  the  23rd  of  the 
same  reign,  yet  it  is  at  least  highly  probable 
that  the  example  set  by  the  rebellious  earl  ot 
Leicester  was  ever  after  substantially  followed* 
and  that  the  representatives  of  coimties  and 
towns  were  occasionally  summoned  to  parlia- 
ment, as  well  for  the  purpose  of  assessing 
tallage  and  other  aids  demanded,  as  for  that  ot 
giving  their  counsel  respecting  other  affairs 
of  the  government.  Edward  I.  usually  held 
four  parliaments  in  a  year ;  but  it  does  not  ap- 
pear that  these  were  legislative  assemblies ;  they 
were  rather  supreme  courts  of  justice,  chiefly 
attended  by  the  ordinary  or  privy  coimcillors  of 
the  king;  while  the  legislative  assembly,  cer- 
tainly composed,  after  the  23rd  of  this  reign, 
of  lords  spiritual  and  temporal  and  representa- 
tives of  the  commons,  was  summoned  to  meet 
the  king  occasionally  during  one  of  these  par- 
liaments.    (Report  on  the  Siqnity  of  a  Peer,) 

The  constitutional  law  of  the  country,  what- 
ever it  may  have  been  in  practice,  was  first  de^ 
clared  by  the  statute  15  Edw.  II.  In  this  Act 
the  legislative  authority  was  declared  to  reside 
in  the  king,  with  the  assent  of  the  prelates, 
earls,  barons,  and  commons,  assembled  in  par- 
liament; and  from  that  time  the  real  exist-^' 
ence  of  that  body,  and  of  the  form  of  government 
still  subsisting  has  been  uninterrupted,  except 
only  during  the  period  of  the  Commonwealth. 

The  division  of  parliament  into  two  houses 
took  place  at  a  period  which  it  is  not  possible 
to  ascertain  ;  but  it  is  probable  that  the  three 
orders  met  in  separate  conventions  for  the  pur- 
pose of  assessing  taxation,  and  that  the  repre- 
sentatives of  the  commons  were  at  no  period 
admitted  to  sit  in  the  same  chamber  with  the 
carls  and  barons  after  these  were  expressly 
summoned  by  the  king.  Although  the  num- 
bers of  both  houses  have  varied  materially,  no 
fundamental  alteration  in  their  constitution 
took  place  from  this  time  until  the  union  with. 
Scotland. 
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H0U8B  OF  Lords. — 1.  Temj^al  Peers.  The 
origin  of  the  English  peerage  is  involved  in  the 
same  obscurity  whidi  rests  on  other  parts  of 
our  early  constitutional  history.  The  greater 
barons,  as  before  stated,  appear  under  the  first 
Plantagenet  kings  to  have  been  those  who  were 
personally  summoned  to  the  council,  while  in- 
ferior  tenants  in  capita  were  summoned  together 
by  a  general  compellation ;  but  at  what  period 
their  dignity  became  strictly  hereditary  is  un- 
known. 

Baronies  are  either  by  tenure,  by  writ,  or 
by  patent.  The  first  were  the  original  feudal 
titles,  in  which  dignity  was  invariably  attached 
to  the  possession  of  hmd.  The  greater  barons, 
who  sat  of  right  in  the  great  council,  are  sup- 
posed up  to  the  reign  of  Heniy  III,  to  have 
been  those  who  were  in  the  possession  of 
entire.baronies.  But  from  the  date  of  22  £dw. 
L  it  appears  that  the  possessors  of  entire 
baronies  ceased  to  be  summoned  to  parliament 
as  of  right ;  and  it  is  generallv  held  that  no 
barony  by  tenure  subsists  at  the  present  dav, 
although  some  recent  efforts  have  been  made 
to  establish  a  title  to  this  peculiar  dignity; 
the  latest  claim  having  been  that  made  in 
1860  on  the  barony  of  Berkeley,  by  virtue  of 
possession  of  the  castle  of  that  name. 

Baronies  by  writ  were  created  b^  writ  of 
summons  to  parliament,  which  constituted  an 
individual  so  addressed  by  name  baron  of  the 
realm,  and,  it  is  supposed,  also  made  that 
dignity  hereditary.  The  earliest  writ  of  this 
description  was  issued  49  Hen.  III. ;  and  two 
now  existing  baronies  (Le  Despencer  and  De 
Kos)  are  considered  to  have  been  created  by  it 
In  the  case  of  a  barony  by  writ,  the  dignity  is 
not  conferred  until  the  person  so  summoned  has 
actually  sat  in  parliament.  Baronies  by  writ 
descena  in  fee  to  all  the  heirs  of  the  body  of 
the  person  first  created.  If  there  be  no  son, 
and  more  daughters  than  one,  the  title  falls 
into  abeyance  until  only  one  daughter,  or  the 
sole  heir  of  only  one  daughter,  survives. 

Baronies  by  patent  are  created  by  letters 
patent,  under  the  great  seal,  oonfeiring  the 
dignity  on  the  donee;  in  which  are  inserted 
words  of  limitation.  These  are  usually  to  the 
heirs  male  of  the  body  of  the  donee,  though 
the  limitation  may  be  to  other  classes  of  heirs, 
or  to  specified  persons,  and  their  heirs  by  way 
of  remainder.  It  was  decided  by  the  House 
of  Tx)rds,  in  the  Wensleydale  peerage  case  in 
1856,  that  a  peerage  could  not  be  granted  for 
life  only. 

Viscounts  are  always  created  by  letters  pa- 
tent. This  is  the  most  modem  of  English 
titles  of  peerage ;  and  was  first  conferred  on 
John  Viscount  Beaumont,  by  Hen.  VI.  in  1440. 
The  title  vice-comes,  or  vice-earl,  has  been  long 
employed  to  denote  the  sherifiTof  a  county. 

Earldoms  existed  in  England  before  the 
Conquest  But  the  Saxon  ealdorman  was  the 
ofilcial  governor  of  a  shire,  and  his  office  was 
not  necessarily  continued  to  his  son.  The 
Buiish  title  of  eorle  was  gradually  substituted 
te  that  of  ealdonnan.     After  Uie  Conquest 
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the  Norman  term  etmnt  (wbenoe  caumiy)  took 
the  place  of  earl,  but  the  latter  title  was  soon 
revived.  It  has  now  for  many  oenturies  been 
disconnected  with  territorial  jurisdiction,  and 
is  conferred  by  letters  patent 

Of  Marquiiates,  the  first  was  that  of  ]>ablin, 
conferred  on  Robert  de  Vere,  earl  of  Oxford, 
for  life,  by  Bichard  II.  This  dignity  has  been 
always  conferred  by  letters  patent 

Dukedoms  are  the  highest  titles  of  the  Eng- 
lish  peerage.  The  first  was  created  11  Edw.I^ 
when  Edward  the  Black  Prince  was  made  duke 
of  ComwalL  It  has  been  a  question  whether 
the  duchies  of  Cornwall  and  Trfincaster  wws 
not  duchies  by  tenure ;  but  every  other  doke- 
dom  is  a  mere  personal  honour,  and  conferred 
by  letters  patent.     [Basow  ;  Viscx>ukt  ;  dee.] 

All  peerages  are  forfeited  by  attainder  rar 
high  treason;  and  attainder  is  consequent 
either  on  judgment  or  on  outlawrv,  upon  an 
indictment  for  that  offence.  Notidnff  but  a 
reversal  of  such  act  of  attainder  by^Siament 
can  restore  an  attainted  person,  or  his  posterity, 
to  the  lost  dignity,  tfut  where  a  peerage  is 
vested  in  a  person  in  tail  male,  with  remamder 
over  to  another  in  tail  male,  if  the  first  be  at- 
tainted the  peerage  is  forfeited  as  to  him  and 
his  issue  male;  but,  failing  sudi  issue  male, 
the  dignity  becomes  vested  in  the  remainder- 
man, or  his  descendant 

Peerages  descendible  to  heirs  general  are 
also  forfeited  by  attainder  for  felony ;  but  not 
peerages  entailed  on  heirs  male. 

By  the  twenty-second  and  twenty-third  arti- 
cles of  the  Union  between  England  and  Soot- 
land,  sixteen  representatives  are  elected  hj 
the  Scots  peers  to  serve  in  every  parliament  it 
the  United  Kingdom.  Scottish  peers  are  in- 
capable of  sitting  in  the  House  of  Commons, 
and  it  was  held  for  a  long  time  that  a  Scottish 
peer  could  not  sit  in  the  House  of  Lords  if  he 
became  a  peer  of  Oreat  Britain ;  but  the  pomt 
was  decided  the  other  way  in  1780. 

By  the  Act  of  Union  between  Great  Britain 
and  Ireknd  (39  &  40  Geo.  III.  c  67),  twenty- 
eight  lords  temporal  are  elected  for  life  by  the 
peers  of  Ireland.  Peers  of  Ireland  may  be 
elected  members  of  the  House  of  Commons, 
but  are  not  eligible  to  serve  as  peers  while 
they  continue  members  of  the  lower  house. 

2.  Lords  Spiritual, — ^The  right  of  the  two 
archbishops  and  twenty-four  bishops  of  Eng^ 
land  and  Wales  to  sit  and  vote  in  ^^^^1itm^w»t 
as  members  of  the  House  of  Lords,  is  general]^ 
said  to  belong  to  them  as  barona  of  the  lealm. 
It  is  undoubtedly  probable  that  at  the  period 
of  the  Conquest  a  dumge  took  place  m  the 
tenure  of  the  lands  which  were  held  by  bishops 
and  the  high  regular  deigy;  and  that  the 
Norman  tenure  by  barony,  then  introduced  fbf 
the  first  time,  was  made  to  comprehend  both 
spiritual  and  temporal  possessions,  which  under 
the  Saxon  kings  had  been  regarded  in  a  dif- 
ferent light  But  it  is  most  probable  that 
the  dignitaries  of  the  church  were  constitsent 
members  of  the  great  council  of  the  realm,  by 
the  English  as  well  as  all  other  feudal  oonsti- 
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tatiom,  independent  of  their  (^oalitjr  as  barons 
(Ha:lam,  Middle  Ages,  c  riii.  part  ill.);  but 
that  the  place  whidi  was  assigned  them  in 
the  House  of  Lords,  when  the  two  houses  be- 
c:une  separate,  was  in  yirtue  of  their  baronial 
character.  Under  the  Plantagenet  kings  the 
clergy  were  summoned  to  meet  by  their  repre- 
sentatiTes,  as  well  as  the  laity,  when  subsidies 
were  required ;  and  under  Edward  I.  attempts 
were  made  to  unite  them  and  the  laity  together 
in  parliament;  but  this  was  always  resisted 
by  the  clergy,  who  at  last  ceased  altogether 
to  attend  in  any  capacity,  retaining  their  own 
assemblies.  [Cohtocation.]  At  the  period  of 
the  dissolution  of  monasteries  by  Henry  YIIL 
the  spiritual  lords  consisted  of  the  then  arch- 
bishops and  bishops,  with  twenty-six  mitred 
abbots,  and  two  priors,  all  of  whom  were 
removed  on  the  dissolution  of  their  houses. 
The  whole  number  of  English  bishops  is  now 
twenty-six ;  but  only  twenty-four  of  them  have 
seats  in  the  House  of  Lords,  the  bishop  of 
Sodor  and  Man  nerer  having  had  one,  ana  the 
bishop  for  the  time  being  last  elected  (except 
to  the  sees  of  London,  Durham,  or  Winchester) 
.  having  also  been  excluded  since  the  number  of 
bishops  was  augmented  by  the  erection  of  the 
see  of  Manchester  (10  &  11  Vict.  c.  108).  The 
present  spiritual  lords  have  the  same  rights 
and  privileges  in  every  respect  as  the  temporal, 
except  that  it  is  still  a  disputed  point  in  con- 
stitutional law  whether  they  have  a  right,  on 
charge  of  treason  and  felony,  to  a  trial  by  the 
peers ;  and  it  is  also  doubted  whether  they 
have  judicial  power,  as  peers,  in  capital  cases. 

By  the  Act  of  Union  between  Great  Britain 
and  Lreland,  four  Irish  lords  spiritual  sat  in  the 
House  of  Lords  by  rotation  until  the  disesta- 
blishment of  the  Lrish  Church  in  1869. 

House  of  Comkons. — I.  Persona  qualified 
to  serve  in  it. — Persons  incompetent  to  sit  as 
members  of  parliament  are,  first,  those  labour- 
ing under  the  incapacities  of  alienship,  attaint, 
outlawry  in  criminal  proceedings,  minority, 
lunacy,  &c. ;  next,  those  who  are  disqualified 
by  the  possession  of  certain  offices  or  by  cer- 
tain other  temporary  causes.  By  the  Parlia- 
mentary Elections  Act  1868  it  is  provided 
that  any  person  reported  by  a  judge  guilty  of 
bribery  &c.  is  ineligible  during  seven  years. 
Clergymen  (including  the  Roman  Catholic 
clergy  and  also  ministers  of  the  church  of 
Scotland),  peers,  Scotch  peers,  Iriuh  peers  as 
to  places  in  Lreland,  the  English,  Scotch,  and 
Irish  judges  (with  the  exception  of  the  Eng- 
lish Master  of  the  Rolls),  county  court  judges, 
and  bankruptcy  commissioners,  are  ineligible. 
Where  the  influence  of  government  is  sup- 

^id  to  have  a  direct  control  over  the  party,  a 
ualification  has  been  created  by  various 
statutes.  Persons  concerned  in  the  manage- 
ment of  the  revenue,  with  some  few  excep- 
tions, are  ineligible.  So  are  persons  holding 
new  offices  under  the  crown  created  since 
1705,  together  with  other  persons  mentioned 
in  6  Anne  c.  7.  So  also  are  pensioners 
during  pleasure  or  for  a  term  of  years,  police 
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magistrates,  ^yemment  contractors,  and  p]ao»* 
men  in  pubhc  offices  specified  in  16  Geo.  XL 
c.  22.  There  are  also  offices  connected  with  tha 
excise  and  customs  which  disqualify  the  holder 
from  sitting  and  voting,  but  not  from  being 
elected.  Persons  returned  on  a  double  return 
are  not  competent  to  sit  until  the  right  to  the 
seat  has  been  determined.  The  property  quali- 
fication of  members  of  parliament  was  abolished 
in  1858  (21  &  22  Vict.  c.  26). 

The  acceptance  of  any  office  of  profit  from 
the  crown  oy  a  member  vacates  his  seat)  by  6 
Anne  c.  7.  And  there  are  places  of  no  profit, 
the  acceptance  of  which  is  considered  to  vacate 
a  seat ;  viz.  the  stewardship  of  the  Chiltem 
Hundreds,  and  the  stewardship  of  the  manors 
of  East  Hendred,  Northstead  and  Hempholme, 
and  in  Ireland  the  office  of  Escheator  of  Mun- 
ster.  In  some  cases  persons  who  only  exchange 
one  office  for  another  retain  their  seats  (30  & 
31  Vict.  c.  102),  as  do  those  who  accept  a 
foreign  employment,  as  ambassadors. 

A  member  becoming  a  bankrupt  is  incapable 
of  sitting  and  voting  for  a  year,  unless  within 
that  time  the  bankruptcy  is  superseded,  or  the 
creditors  paid;  if  this  be  not  done  witJiin  the 
year,  the  seat  of  the  member  is  vacated. 

Whether  a  resolution  of  the  house  can  render 
a  person  ineligible,  may  still  be  considered  as 
an  undecid(9d  question. 

II.  Electoral  Franchise.— In  1868,  the  House 
of  Commons  consisted  of  658  members — di- 
vided as  fellows  :— 


Connties 

Borooghfl 

Universities 


£i«IUh  and  Walah  Scotch  Xriih 

.    IM               88  64 

.803               35  39 

.  6               J^  __2 

498               60  lOS 


But  Bridgewater,  Beverley,  Cashel,  and 
Siigo,  were  disfranchised  for  corrupt  practices 
in  1870. 

All  persons  qualified  are  competent  to  vote 
in  the  election  of  members  of  parliament,  except 
infants,  women,  aliens  (unless  made  denizens 
or  naturalised),  persons  convicted  of  felony, 
bribery,  &c.,  peers,  Irish  peers  unless  them- 
selves members  of  the  House  of  Commons, 
and  persons  holding  various  empIo3rment8 
under  government  not  freehold  offices.  There 
are  also  some  temporary  disqualifications, 
arising  out  of  employment  in  particular 
characters  at  elections,  and  the  receipt  of  public 
alms.  The  qualification  (except  in  the  univer- 
sities, in  which  the  right  of  votmg  belongs  to  all 
such  as  have  attained  certain  academical  de- 
grees) is  one  of  propertv. 

1.  In  English  and  Welsh  counties,  the  right 
of  voting  belongs  to  all  such  as  possess  a 
freehold  estate  in  lands  or  tenements,  of  the 
value  of  AOs.  per  annum  above  all  charges ; 
or  who  are  seised  of  lands  or  teiyments 
in  copyhold,  or  any  other  ndn-^t^hold  tenure 
for  hfe,  or  for  a  larger  estii^  of  the  value 
of  10/.  per  annum;  or  entitled  as  lessee  or 
assignee  to  lands  or  tenements  for  the  un- 
expired residue  of  a  term  of  not  less  than  sixty 
years  of  the  same  value,  or  of  a  term  of  not  less 
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CfBH  tvtoty  yean  of  the  raine  of  ^0/..  per 
annum ;  and  oocnpiers  of  land  and  tenements 
at  a.bon&  fide  rent  of  50/.  or  more  per  annnm. 
But  freehold  tenements  for  life,  if  under  the 
ralue  of  10/.  per  annum,  do  not  confer  a  vote^ 
imlesb  the  .party  is  in  the  actual  occupation  of 
them,  or  unless  thev  have  come  to  him  by  dt^vise, 
marriage,  &c.,  and  not  by  ^ft  or  sale.  These 
qualifications  existed  previously  to  the  passing 
of  the  Bepresentation  of  the  People  Act  1867. 
By  this  Act  the  county  franchise  was  extended 
to  all  occupiers  as  owners  or  tenants  of  lands 
or  tenements  of  the  rateable  value  of  12/. 
per  annum  and  upwards. 

2.  The  qualifications  of  voters  in  cities  and 
borou^s,  m  England,  were,  under  the  law  as 
it  stood  before  the  Reform  Act,  extremely 
various,  and  depending  more  on  the  local  law 
of  every  place  than  on  the  general  custom  of 
the  coimtry.  The  principal  franchises  were: 
(1.)  In  respect  of  property ;  thus  freeholdera  to 
the  amount  of  40^.  voted  in  many  towns  and 
Gties  which  were  counties  of  themselves ;  lease- 
holders,  copyholders,  &c.,  in  other  places ;  and 
burgage  tenants.  The  franchise  of  burgage 
tenure,  which  existed  in  some  towns,  depended 
on  the  possession  of  certain  ancient  tenements, 
which  conferred  a  right  to  vote.  (2.)  In  respect 
of  corporate  privileges.  Freemen  or  burgesses, 
and,  in  London,  liverymen  [Cobpobation],  en- 
joyed by  virtue  of  their  privilege  a  right  of 
voting  m  corporate  towns.  (8.)  In  respect 
of  inhabitancy.  Voters  in  this  respect  were  of 
four  sorts:  inhabitants  paying  scot  and  lot; 
inhabitants  householders,  housekeepers,  pot- 
wallers  (i.e.  pot-boilers),  le^ly  settled;  in- 
habitants householders  resiant;  inhabitants 
^ncrally.  In  mai^y  towns,  several  of  these 
qualifications  were  recognised  at  the  same  time 
as  conferring  a  right  to  vote. 

The  alterations  introduced  into  the  system 
of  borough  qualifications  by  the  Reform  Act 
of  1832  wert^  twofold.  In  the  first  place,  a 
now  franchise  was  created  which  is  eve^where 
the  same.  Every  capable  person  who  occupies 
within  the  limits  of  a  borough  any  house  or 
building  falling  within  the  spedfications  of  the 
Actt  which  is,  either  separately,  or  jointly  with 
land  occupied  therewith  by  him  as  owner,  or 
under  the  same  landlord,  of  the  clear  yearly 
value  of  10/.,  is  entitled  to  vote;  proviaed  he 
has  occupied  such  premises  for  twelve  months 
previous  to  the  last  day  of  July  in  the  year  in 
which  he  is  registered;  and  provided  he  has 
been  rated,  and  paid  all  rates  for  the  benefit  of 
the  poor  due  up  to  the  5th  of  January  next  pre- 
ceding, and  also  all  assessed  taxes.  In  the  next 
place,  former  franchises  are  modified  as  fol- 
lows: Freemen,  and  in  cities  being  counties  of 
themselves,  freeholders  and  burgag^e  tenants, 
are  to  ^tain  their  qualification  (subject  in  the 
latter  case  to  certain  restrictions  as  to  value, 
&c.);  but  no  one  can  claim  to  be  registered 
as  a  burgess  or  freeman  who  was  admitted 
since  the  Ist  of  March,  1831,  except  he  derive 
luB  title  throuffh  birth  or  servitude.  All  other 
borough  franchisee  are  abolished,  saving  their 
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rights  tp  individiiak  poMMted  of  jduma  «t  tbt 

passing  of  the  Reform  Act . 

Finally,  the  Aet  reqiiires  that  ere^  person, 
in  order  to  be  registeted  as  a  ▼dtor  for  a  city 
or  borough,  must  hate  resided  for  atx-calendar 
months  ne:^t  previously  to  tiis  last  day  <^  Jolj- 
in  that  year  within  suck  dty  or  boroogli.  or 
within  seven  miles  of  it^  And  it  is  also  pio- 
vided,  that  no  tenement  situate  within  a  borough, 
and  capable  of  conferring  a  quaUficatiOn  on  its 
occupier  to  vote  within  the  borough,  shall  g^ve 
him  a  vote  for  the  oounty^      • 

The  Representation  of  the  People  AetlB67 
extends  the  borough  franchise  to  inhabitant 
occupiers  of  all  dwelling  houseiv  >ocl  to 
lodgers  at  1  <)/.  annually  aft^  a  year's  residenoe. 

The  system  of  registratixm  of  voters^  in  Eng- 
land and  Wales,  was  framed  by  the  Befom 
Act,   but  is  now  regulated  by  stats.  6^7 
Viot  c.  18  and  28  &  29  Vict  c.  36.    Bi  eoun- 
tisst  the  register  is  made  jfp  by  the  overseeiv 
of  the  poor  in  every  parish  or  township,  who. 
insert  therein  the  names  of  all  persons  not 
already  registered  who  have  delivered  to  theiiiy 
before  the  ^Oth  of  July  in  each  year,  a  claim  to 
vote  in  i^espect  of  property  situate  within  their 
district.    The  lists  thus  <uawn  up  by  the  oter- 
seers,  are  delivered  to  the  clerk  of  the  peace 
for  the  county.    The  overseers  are  empowered 
to  olrject  to  any  person  on  their  list  whom 
they  conceive  not  entitled  to  vote.    They  are 
also  to  receive  written  notices  of  olgection 
by  third  parties,  who  are  themselves  voters 
or  claimants,  duly  delivered  to  them,  and  to 
mark  the  names  of  all  parties  so  objected  to 
on  the  list    The  lists  thus  formed  are  revised 
by  the  barrister  or  barristers  appointed  for 
that  purpose.    These  officers  are  nominated 
by  the  senior  jud^e  of  assise  for  each  county 
and  borough  within  his  circuit;  and  by  the 
chief  justice  of  the  Queen's  Bench  in  the  metro* 
politan  county  and  boroughs.    Their  courts,  far 
the  purpose  of  revising  ttie  lists  and  deddhig 
on  claims  and  objections,  must  be  held  (far 
counties)  between  Uie  20th  September  ai^  81st 
October  in  every  year.    The  lists  revised  hj 
them  form  the  register,  which  is  delivered  to 
the  sheriff,  and  is  the  authentic  list  of  voteit 
until  the  next  registration.    Any  person  har^ 
ing  his  name  and  qualification  once  inseited 
in  the  register  is  not  bound  to  make  a  daia 
another  year. 

In  cities  and  boroughs  the  course  is  some- 
what different.  On  or  before  the  last  day  of 
July  in  every  year,  the  overseers  are  to  make 
out  an  alphabetical  list  of  persons  entitled  to 
vote  under  the  Reform  Act;  and  another  of 
persons  entitled  to  vote  in  respect  of  ancient 
rights  (except  freemen,  the  list  of  whom  is  to 
be  made  by  the  town  clerk,  and  in  London 
by  the  clerks  of  the  several  companies).  Any 
person  whose  name  has  been  omitted  in  either 
of  these  lists  is  to  give  notice  of  a  claim,  in 
writing,  to  the  overseer  or  town  clerk  or  other 
clerk  (as  the  case  may  require).  Objections 
are  to  be  made,  in  borouffhs,  only  by  parties 
whose  names  are  inserted  in  the  bst.    Tht 


PABUAMENT 

liito  are  reriied  by  the  barmtert  in  the  same  jaboliBhad,  and  all  eandidatea  are  nomiiULted  iir 
manner  us  those  for  the  counties,  and  delivered  writing.  If  more  candidates  are  nominated 
to  the  returning  officer.  than  the  number  to  be  returned  a  polling  day 

3.  In  Sfiotland,  the  ncht  of  Yoting  in  counties  jis  appointed,  -which  as  to  counties  and  district 
is  declared  by  the  Scotch  Reform  Act,  2  &  3  {boroughs  is  not  to  be  less  than  two  or  more 
Wm.  IV.  c  65,  to  be  in  the  owners  of  ancient !  than  six  days,  and  as  to  other  boroughs  is  not  to* 


rights  (termed  superiorities)  not  acquired  since 
1831,  and  in  such  persons  as  have  been  owners  for 
six  months  preyious  to  the  last  day  of  July  of 
I  any  lands,  fen  duties,  or  other  heritable  sub- 
jects,' of  the  annual  value  of  10/.  after  deduc- 
tions. Where  two  or  more  parties  are  inter- 
ested in  any  subject  to  which  a  right  of  yoting 
is  for  the  first  time  attached  by  the  Act,  as  life- 
renter  and  as  fiar,  the  right  shall  be  in  the 
former.  The  right  is  also  extended  to  tenants 
for  life,  or  on  lease  of  fifty-^eren  years  or  more, 
tile  Talue  of  whose  interests  amounts  to  10/. 
per  annum,  and  some  other  classes  of  tenants ; 
and  by  the  Representation  of  the  People  (Scot- 
land) Act  1868  to  all  proprietors  of  land  of 
the  annual  value  of  6/.,  and  occupying  tenants 
of  lands  &c  of  the  annual  value  of  14/. 

4.  In  Scottish  boroughs,  the  right  of  voting 
is  in  occnpiers  of  houses,  lodgers,  &c.,  as  in  the 
English  boroughs. 

6.  In  Ireland,  the  right  of  voting  in  coun- 
ties was,  by  the  Irish  Reform  Act  2  &  3  Wm. 
IV.  c.  88,  vested  (in  addition  to  the  10/. 
ft«eholders  then  already  entitled  to  it)  in  10/. 
copyholders,  in  leaseholders  for  sixty  years  the 
yearly  value  of  whose  interest  amounted  to  10/., 
in  leaseholders  of  fourteen  years  the  yearly 
value  of  whose  interest  amounted  to  20/.,  and 
in  certain  classes  of  occupying  tenants.  By  stat. 
13  &  14  Vict  c.  69  the  county  franchise  was  ex- 
tended to  6/.  freeholders,  and  occupiers  of  land 
&c  rated  at  12/.  and  upwards. 

6.  In  oounties  of  cities,  counties  of  towns 
and  boroughs  in  Ireland,  the  franchise  is  by 
the  Irish  Reform  Act  in  10/.  fireeholders,  20/. 
leaseholdors,  10/.  householders,  and  in  the  40«. 
freeholders ;  but  not  in  any  persons  acquiring 
such  last-msntioned  freeholds  since  1881,  ex- 
cept by  descent,  marriage,  &c.;  and  by  the  Act 
13  &  14  Vict,  c  69  the  franchise  was  extended 
to  occupiers  at  a  rent  of  8/.  and  upwards^ 
lowered  to  4/L  in  1868. 

Both  in  Scotland  and  Ireland  the  registers 
are  made  up  and  revised  on  the  same  general 
system  as  in  England,  but  with  variations  in 
matters  of  technieal  detail. 

III.  M4xU  of  suction, — 1.  In  England  and 
Wales,  when  the  sheriff  receives  the  writ 
commanding  him  to  return  a  knight  or  knight 
of  the  shire  or  division  of  the  shire,  he  gives 
public  notice,  within  two  days  after  receiving 
the  writ,  at  the  place  where  the  election  is  to 
be  holden,  i.e.  the  principal  polling  place. 
CSonnties  and  divisions  are  subdivided  into  con- 


be  more  than  four  days  after  the  day  fixed  for 
the  election. 

Votes  are  now  (since  1872)  taken  by  ballot. 
Two  questions  only  can  be  asked  of  any  peiwm 
ofibring  to  vote  as  to  his  right :  (1)  whether  he 
is  the  same  person  whose  name  appears  on  the 
register,  and  (2)  whether  he  has  already  voted. 
The  duration  of  the  poll  in  England  is  limited,- 
both  for  counties  and  boroughs,  to  a  single  day, 
and  in  the  English  universiUes  to  five  days. 
The  return  is  made  b}'  tacking  the  names  of 
the  persons  chosen  to  the  writ  and  retuming' 
them  to  the  dtak  of  the  crown  in  chancery. 
Where  the  vdtes  are  equal,  it  is  the  practice  to 
make  double  returns. 

2.  In  Scotland  and  Ireland,  the  period  of 
polling  is  also  a  single  day. 

Electors  for  the  English,  Irish  and  Sooteh 
universities  are  now  allowed  to  vote  by  voting 
papers  without  personal  attendance. 

IV.  EUotion  dommiUees, — In  the  first  parlia- 
ment of  James  L  a  committee  of  privileges  and 
returns  was  appointed,  to  whicn  the  trial  of 
every  petition  against  an  election  was  referred 
which  was  not  heard  before  the  House  of 
Commons.  A  similar  committee  was  appointed 
at  the  oommoncement  of  every  session,  until 
the  recent  practice  of  trying  such  petitions 
before  select  committees  began.  This  practice 
was  founded  on  a  variety  of  statutes,  beginning 
with  10  Oeo.  III.  c.  16,  commonly  caUed  the 
Gvenville  Act,  and  amended  and  consolidated 
by  11  &  12  Vict.  c.  98,  whioh  became  the 
governing  Act  on  the  sulject.  Under  this  Act 
Uiere  are  three  classes  of  election  petitions: 
Those  complaining  (1)  of  an  imdue  election 
or  return ;  (2)  that  no  return  has  been  mado 
according  to  tne  requisition  of  the  writ ;  (3)  of 
the  special  matters  contained  in  the  return.. 
Any  such  petition  must  be  subscribed  by  (1)> 
some  person  who  voted  or  had  a  right  to  voto 
at  the  election,  (2)  some  person  claiming  to 
have  had  a  right  to  be  returned  ok  elected  at 
the  election,  or  by  (3)  some  person  alleging 
himself  to  haiv  been  a  candidate  at  the  eleetion^ 
The  Act  also  contains  pnovisions  by  which^ 
electors  in  the  interest  of  any  sitting  member- 
who  may  be  unable  or  unwilling  to  defend  hia 
seat  are  admitted  to  defend  uie  election  or 
return. 

An  election  petition  is  presented  to  the  house 
by  a  member  within  a  certain  time  limited 
by  the  house.  But  before  presentation  th» 
petitioner  must  procure  a  recognisance  to  b* 


veoient  districts,  with  a  polling  place  in  each,  entered  into  by  sureties  on  his  behalf  for  the 
On  the  day  fixed,  the  candidates  are  proposed ; !  payment  of  1,000/.,  or  must  pay  that  sum  into 
and  the  election  proceeds.  In  boroughs,  the!  the  Bank  of  England  as  a  security  for  costs, 
returning  officer  acts  in  the  same  manner  as'  Petitions  once  presented  can  be  withdrawn  by 
the  shenff  in  the  county ;  and  borougtas  are :  the  petitioners  on  pavment  of  the  costs  and 
similarly  divided  into  polling  districts.  \  expenses  incurred  b^  tne  sitting  member. 

Public  nominations  of  candidates  are  now.     Under  the  Orenville  Act  election  petitions 
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were  takan  into  consideration  hj  the  house  at 
a  time  appointed  for  that  purpose,  and  at  that 
time,  if  one  hundred  members  were  present,  the 
parties  and  agents  attending,  thirty-three  were 
selected  by  ballot ;  which  number,  on  each  party  ' 
striking  off  one  alternately,  was  reduced  to 
eleven.    But  according  to  the  recent  practice 
a  general  committee  of  elections  is  appointed  by 
the  Speaker  at  the  beginning  of  every  session. 
This  general  committee  chooses  four  members  ! 
to  form  a  select  committee  to  try  an  election  | 
petition,  out  of  the  whole  list  of  members  liable ' 
to  serve,  which  for  that  purpose  is  divided  into ! 
five  pandst  and  a  chairman  for  the  committee  1 
is  chosen  by  and  out  of  a  separate  panel,  exiled  i 
the  ehairmerCa  panel. 

The  same  nicety,  it  is  said,  is  not  required  ; 
in  election  petitions,  as  to  their  form,  as  in ' 
pleadings  at  law ;  but  it  is  now  decided,  by  a  I 
series  of  precedents,  that  it  is  necessary  that 
the  matter  intended  to  be  proved  should  be  I 
sufficiently  set  forth  in  the  allegations  of  the  ! 
petition  ;  and  that  on  the  hearing  of  the  peti-  j 
tion  it  will  not  be  competent  to  the  party  to  go  | 
into  evidence  in  proof  of  facts  not  distinctly  | 
alleged  therein.     But   there  is   considerable 
variety  in  the  decisions  as  to  what  is  suffi- 
ciency of  allegation. 

Stolect  committees  sit  every  day;  but  with 
power  to  adjourn  for  twenty-four  hours  on  their  | 
own  authority,  and  for  a  longer  period  on  leuve  i 
obtained  from  the  house  on  motion.  Members 
may  only  absent  themselves  by  leave,  or  on 
excuse  to  be  allowed  by  the  house  :  if  any  are 
absent  otherwise,  the  committee  cannot  sit. 
Committees  are  not  dissolved  by  prorogation 
of  parliament,  but  a^'oumed  to  the  next  time 
of  meeting. 

The  determination  of  the  committee  is  in  each 
ease  final  and  conclusive ;  and  is  embodied  in 
its  report  to  the  house  at  the  conclusion  of  its 
sittings.  A  committee  has  also  the  power,  if  it 
pleases,  of  making  a  special  report,  instead  of 
deciding  generally  on  the  merits:  in  which 
case  the  house  makes  such  order  on  the  report 
as  may  seem  proper.  An  examination  into  the 
bad  votes  given  on  each  side  is  termed  a 
serutiny;  and  the  effect  of  it  is,  that  if  on 
balancing  the  number  of  good  votes  retained 
after  such  examination  the  petitioner  has  the 
minority,  it  is  reported  that  ne  ought  to  have 
been  returned.  Where  an  incapacitated  person 
has  been  elected,  the  principle  of  parliamentaiy 
law  appears  to  be,  that  if  his  disqualification 
was  sufficiently  known  to  the  electors  at  the 
tim«  they  returned  him,  their  votes  are  consi- 
dered as  lost ;  and  it  is  reported  that  the  next 
on  the  poll  ought  to  have  been  returned.  Jf 
the  fact  of  his  disqualification  was  not  known, 
the  election  is  simply  void.  It  appears,  how- 
ever, not  to  be  absolutely  decided  whether  the 
incapacity  which  renders  the  votes  throum 
away  must  be  an  inherent  or  contingent  incapa- 
city ;  as,  for  example,  where  it  was  pMtdy 
known  that  a  canmdate  was  disqualified  by 
reason  of  having  been  guilty  of  acts  of  briberpr 
with  reference  to  the  election.    In  this  case  it 
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has  been  argued  that  the  election  ii  not  voU, 
but  that  the  votes  given  for  the  person  so  dis- 
qualified are  thrown  away.  In  other  eases, 
bribery,  treating,  imdue  in^uence,  &c.  have  the 
effect  of  avoidi]^  elections ;  and  the  report  is, 
that  a  new  writ  ought  to  issue. 

The  above  course  of  procedure,  however,  is 
for  the  present  suspended  by  the  (temporary) 
Parliamentary  Elections  Act  1868.  Under 
this  Act  a  petition  complaining  of  an  undue 
return  or  election  to  parliament  may  be  pre- 
sented to  the  Court  of  Common  Pleas  by  any 
person  who  voted,  or  who  had  a  right  to  vote,  or 
who  claimed  to  have  a  right  to  be  elected,  or 
who  alleges  himself  to  have  been  a  candidate 
at  such  election.  The  petitioner  gives  se- 
curity to  the  amount  of  1,000/.  for  payment  of 
costs.  The  trial  of  such  petitions  is  conducted 
before  a  judge  of  one  of  the  superior  courts  ot 
Common  Law,  selected  from  a  rota  of  puisne 
judges,  and  takes  place  in  open  court  without 
jury,  generally  in  the  borough  or  county  in 
which  the  election  questioned  took  place.  The 
judge  presiding  determines  whether  the  mem- 
ber whose  return  or  election  is  complained  of 
or  anv  and  what  other  person  was  duly  re- 
tumea  or  elected,  and  certifies  sach  detennina- 
tion  (which  therefore  becomes  final)  to  the 
speaker. 

If  the  judge  presiding  at  the  trial  of  ao 
election  petition  report  that  there  is  reason  to 
believe  tnat  corrupt  praetices  have  extensively 
prevailed  at  any  election,  then  on  an  address 
by  both  houses  of  parliament  the  crown  may 
appoint  commissioners  armed  with  the  moit 
stringent  powers  to  enquire  into  the  matter, 
and  their  report  is  laid  before  parliament. 

V.  Mode  of  Aasemhling  Parliament, — Parlia- 
ment can  only  be  convened  by  the  authority  of 
the  crown ;  and,  by  6  Wm.  &  Maxj  c  2,  must 
be  held  at  least  once  every  three  years ;  but, 
in  point  of  fact,  as  the  Mutiny  Act  is  (mly 
passed  for  a  single  year,  and  provision  is  made 
annually  for  the  public  revenue  and  expendi- 
ture, the  sittings  of  parliament  are  of  neces- 
sity annual,  ^e  same  order  in  council  which 
commands  the  lord  chancellor  to  cause  the 
great  seal  to  be  affixed  to  a  proclamation 
for  dissolving  parliament,  is  accompanied  with 
a  warrant  to  issue  writs  for  a  new  one.  Writs 
for  the  return  of  members  of  the  House  of 
Commons  are  directed  to  the  sherififs  of  coun- 
ties, and  the  returning  officers  of  cities  and 
boroughs.  On  a  vacancy  during  the  sitting 
of  parliament,  the  writ  issues  under  warrant 
of  the  Speaker  by  the  authority  of  the  house 
itself,  and  the  Speaker  is  empowered  by  sta- 
tute to  direct  the  issue  of  writs  on  vacancies 
during  a  recess. 

VI.  Meeting  of  Parliament.  PreUmtnary 
Proceedinge. — ^The  new  parb'ament  meets  on  the 
return  day  of  the  writ,  unless  prorogued  by 
writ  of  prorogation  ;  but  when  it  is  int^nJed 
that  it  should  meet  for  the  actual  despatch  of 
business  on  the  day  to  which  it  is  prorogued, 
notice  to  that  effect  is  given  by  proclamation, 
and  the  parliament  begins  only  on  the  day  to 
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which  it  IB  prorogued.  The  acts  of  meeting  and  | 
pMiing  a  statute  constitute  together  a  session.  I 
Upon  the  assembling  of  parliament  the  sove- 1 
reiffn  meets  it  in  person,  or  by  representation,  I 
ana  explains  in  his  speech  the  reasons  of  con-  | 
yening  it.  In  modem  times,  the  speech  is  not 
delivtred  until  the  commons  hare  chosen  a ' 
speaker,  which  they  receive  a  command  from 
the  crown  to  do. 

The  first  occasion  on  which  this  important 
officer  is  expressly  named  occurs  in  the  parlia- 
ment 61  £aw.  lU.  He  acts  entirely  as  the 
servant  of  the  house  which  appoints  him.  He 
takes  the  chair,  which  he  cannot  do  unless 
forty  members  are  present ;  maintains  ordar ; 
explains  and  informs  on  questions  of  order 
or  practice.  He  cannot  speak  except  upon 
questions  of  order,  nor  vote  unless  in  case 
of  equality  of  votes ;  or  in  committees  of  the 
whole  house,  where,  as  soon  as  the  chair  is 
taken,  he  is  reduced  to  the  footing  of  an 
ordinary  member.     [Sfb^keb.] 

Immediately  upon  the  meeting  .of  every  new 
parliament  the  requisite  oaths  are  administered 
to  the  members ;  but,  previous  to  being  sworn, 
every  person  returned  is  to  all  intents  and 
purposes  a  member  of  the  house,  except  as  to 
the  right  of  voting  only.  Before  the  queen's 
speech  is  taken  into  consideration,  it  is  usual  to 
read  a  bill  as  a  matter  of  form.  The  queen's 
speech  being  then  reported  to  the  house,  an 
address  of  thanks,  as  moved  or  as  amended,  is 
returned. 

The  method  of  proceedinff  in  making  laws 
is,  for  the  most  part,  similar  m  the  two  houses, 
but  different  in  public  and  private  bills. 

VIL  Method  of  Proceeding  on  BiUs  in 
general, — Statutes  are  divided  into  public  and 
private;  and  the  distinction  arises  from  the 
local  or  personal  character  of  the  latter  class, 
and  from  the  payment  of  fees,  which  are  due  on 
private  and  not  on  public  Acts.  Constitution- 
ally, public  Acts  are  in  general  such  as  relate 
to  the  kingdom  at  large ;  private  Acts,  to  indi- 
vidusJs  and  classes.  Judicially,  the  distinction 
between  the  classes  is,  that  the  courts  of  justice 
are  officially  bound  to  notice  public  Acts ;  but 
private  Acts  must  be  formally  shown  or  pleaded 
unless  they  have  a  clause  to  prevent  this 
being  necessary.     [Statutb.] 

AU  private  bills  affecting  the  peerage  must 
begin  with  the  lords ;  all  bills  which,  directly 
or  indirectly,  impose  a  charge  on  the  people, 
must  begin  with  the  commons.  This  class, 
therefore,  includes  all  bills  under  which  tolls 
may  be  levied  for  private  benefit ;  such  as  bills 
for  making  roads,  canals,  railways,  bridges  and 
enclosure  bills.  But  the  increase  of  private 
bills  in  parliament  has  of  late  years  been  so 
great,  tbiat  the  strict  rule  in  this  respect  has 
been  recently  relaxed,  and  a  considerable  num- 
ber of  bills  for  new  railwayi  and  the  like 
purposes  are  now  annually  filrst  introduced  in 
the  lords. 

All  other  private  bills  ma^r  begin  with  either 
house  indifferently;  but,  in  practice,  some 
privata   enactments — ^viz.  estate  billi,  which 
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enlarge  or  alter  the  power  of  individuals  in 
disposing  of  their  property;  divorce  bills; 
&c. — begin  in  the  lords  ;  that  house,  from  its 
judicial  character,  being  supposed  to  be  best 
fitted  for  the  discussion  of  similar  subjects. 
On  the  other  hand,  bills  concerning  the  par- 
liamentary rights,  &c  of  particular  pLices,  usu- 
ally commence,  by  custom,  in  the  commons. 
There  is  one  instance  of  a  bill  which  begins 
with  neither  house,  but  with  the  crown ;  vis. 
a  bill  for  a  general  pardon.  Bills  are  always 
read  in  each  house,  after  leave  has  been  given 
to  bring  them  in,  three  times  before  they  are 
passed  (With  the  exception  of  bills  of  graces 
such  as  for  a  general  pardon,  which  are 
passed  on  the  first  readmg).  The  second 
reading  affords  the  legitimate  period  for  dis- 
cussion on  the  principle  of  the  bill.  If  a  bill 
be  rejected,  either  on  the  first  or  second  read- 
ing, it  cannot  be  again  proposed  that  session. 
After  the  second  reading,  the  bill  is  committed, 
i.  e.  referred  to  a  committee  of  the  whole  houss^ 
and,  in  some  cases,  to  a  select  conunittee.  Such 
a  committee  requires,  in  the  commons,  the  pre- 
sence only  of  forty  members ;  in  the  lords,  of  all 
members  in  attendance.  In  committee  the  bill 
is  debated  clause  by  clause,  with  the  advantage 
that  members  are  not  restricted,  as  in  a  debate 
of  the  house,  to  sp^kin^  once.  The  proper 
province  of  the  committee  is  to  consider  tne  bill 
in  its  details.  When  the  bill  has  gone  through 
the  committee,  the  chairman  reports  it  to  the 
house,  with  such  amendments  as  the  committee 
may  have  made.  The  house  can  then  agree  oi 
disagree  with  the  amendments  of  the  commit-  ^ 
tee.  [AxENDioiNT.]  The  bill  is  afterwards 
read  a  third  time.  A  bill  thrice  read,  and 
passed,  admits  of  no  further  alteration,  except 
for  clerical  errors.  A  bill  sent  from  the  com- 
mons to  the  lords  is  usually  read  the  first  time 
in  the  latter  house  on  the  day  on  which  it  is 
brought ;  and,  when  it  has  passed  through  the 
different  stages,  is  sent  back  to  the  commons, 
with  the  amendments,  if  any  have  been  mads^ 
with  which  the  commons  then  agree  or  dis- 
agree ;  the  same  process,  substantially,  being 
followed,  vice  versSl,  where  the  bill  originates 
with  the  lords.  The  amendments  returned 
with  a  bill  from  one  house  to  another  are  taken 
into  separate  consideration;  and  the  amend- 
ments, if  agreed  to,  are  always  considered  as 
proceeding  from  that  house  in  which  the  bill 
first  originated.  If  one  house  cannot  agree  to 
the  amendments  proposed  by  the  oUier,  a 
conference  is  usually  neld  between  members 
deputed  by  each  house,  the  conference  beiiiff 
desired  by  that  house  which  disagrees  with 
the  amendments  in  question.  If  the  house 
which  amends  is  not  satisfied  at  the  first  con- 
ference with  the  reasons  alleged  for  its  dis- 
agreement by  the  other,  it  desires  another  con* 
ference;  if  this  too  is  unsuccessful,  what  is 
termed  a  free  conference  may  be  demanded,  in 
which  the  managers  of  the  conference  are  not 
confined  to  the  delivery  of  written  reasons,  but 
may  urge  their  own  aiffuments.  If  one  os 
more  tne  conferences  fau  of  producing  unimi* 
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mity,  the  bill  is  dropped.  Practically  a  less 
formal  procedure  is  usually  adopted.  It  must  be 
observwi  that  in  bills  of  supply  the  lords  cannot 
make  any  except  verbal  amendments ;  they  must 
either  admit  or  reject  altogether.  When  abill  has 
passed  both  houses,  it  is  deposited  in  the  House 
of  Lords,  to  wait  for  tlie  royal  assent  (except 
in  the  case  of  a  bill  of  supply,  which  is  pre- 
■ented  by  the  Speaker  to  the  throne).  The 
royal  assent  is  given  either  in  person,  or  by 
commissioners  appointed  under  the  great  seal. 
The  bill  then  b^mes  a  statute,  and  is  printed 
by  the  queen's  printer.  Formerly,  too,  it  was 
transcribed  into  the  Parliament  Roll,  but  since 
the  year  1849  this  practice  has  been  discon- 
tinued, and  the  original  Acts  have  been  printed. 

VIII.  Method  of  Proceeding  on  Private 
Bills. — This  is  regulated  by  the  standing  orders 
of  each  house  of  parliament,  which  lay  down  a 
great  number  of  rules  of  practice,  relating  to 
the  introduction  and  passing  of  private  bills, 
which  are  of  too  minute  and  technical  a  charac- 
ter to  be  detailed  here.  It  may,  however,  be 
Atated  generally,  that  although  private  bills 
undergo,  for  the  most  part,  the  same  formalities 
of  being  read  three  times  in  each  house,  &c.  as 
public  bills  do,  they  do  not,  as  a  general  rule, 
undergo  any  discussion  in  the  house  itself,  it 
"being  the  practice  to  refer  them  as  a  matter  of 
course  to  a  select  committee,  before  which  the 
promoters  and  opponents  of  each  bill  appear 
by  themselves  or  tneir  counsel,  and  evidence  on 
both  sides  is  received.  The  fate  of  the  bill  is, 
m  fact,  determined  by  the  report  of  the  select 
committee,  it  being  very  unusual  for  the  house 
itself  to  interfere  in  the  matter.  The  practice 
is  for  the  committee  first  to  enquire  whether 
the  preamble  Twhich  states  the  occasion  for  the 
bill)  is  proved.  If  the  committee  report  that 
the  preamble  is  not  proved,  the  bill  falls  to  the 
ground;  but  if  the  preamble  is  accepted,  the 
clauses  are  taken  seriatim,  until  the  whole 
matter  is  disposed  of.  It  was  formerly  the 
rule  for  every  question  arising  upon  a  private 
bill  to  be  decided  by  the  select  committee  itself ; 
but  the  delay  and  expense  occasioned  by  this 
course  was  very  great,  and  increased  annually 
with  the  increase  of  private  business.  Questions 
relating  to  compliance  with  stiinding  orders, 
questions  of  engineering,  and  the  like,  have  of 
uite  years  accordingly  been  relegated  to  sub- 
ordinate tribunals  of  examiners  or  referees,  and 
this  practice  may  be  expected  to  increase. 

DC  Standing  Orders  of  the  House  of  Com- 
mons,— These  are  a  series  of  regulations, 
adopted  by  way  of  resolutions  of  the  house  at 
vanous  periods,  from  1686  to  the  present  time, 
relating  partly  to  the  internal  order,  &c.  of  the 
house,  partly  to  certain  preliminaries  and  forms 
required  on  the  introduction  of  particular  bills, 
both  public  and  private,  and  to  the  promulga- 
tion of  statutes.  The  most  numerous  of  these 
relate  to  private  bills,  and  specify  the  mode  of 
signing  and  presenting,  the  time  for  delivering 
notices  and  their  necessary  contents,  the  for- 
malities to  be  required  respecting  instruments,  I 
and  a  variety  of  other  particulars.    When  a  ' 
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resolution  is  made  which  is  intended  to  le 
permanent,  it  is  usual  to  add  the  fornix  *  OrdcBBd 
that  the  said  resolutions  be  standing  orders  of 
the  house.'  Standing  orders  on  priTste  bills 
are  sometimes  (but  only  on  special  applicstioii) 
dispensed  with  by  the  house,  or  furtner  timc^ 
&c.  given  for  complying  with  them. 

X.  Rules  of  Business  in  the  two  Houses, — 
(1.)  In  the  House  of  Commons.  A  house  for 
the  transaction  of  business  consists  of  fortv 
members,  by  an  order  of  the  year  1640 ;  an^ 
if  a  less  number  be  present,  the  Speaker  will 
not  take  the  chair.  This  rule  extends  to  com- 
mittees of  the  whole  house.  The  Speaker  of 
the  House  of  Commons  cannot  speak  in  the 
house;  the  Speaker  of  the  House  of  Lords 
may.  A  call  of  the  House  of  Ck)nunons  is  an 
expedient  to  secure  attendance  for  an  important 
occasion;  when  it  is  made,  members  absent 
without  leave  may  be  ordered  to  be  taken  into 
custody.  No  member  can  be  present  on  the 
debate  of  a  bill  or  other  business  concerning 
himself.  When  the  Speaker's  mace  lies  upon 
the  table  of  the  House  of  Commons,  it  is  a 
house ;  when  under,  a  committee ;  when  out  of 
the  house,  no  business  can  be  done;  when  in 
the  hands  of  the  sergeant  at  the  bar,  no  motioo 
can  be  made. 

With  reeard  to  the  manner  of  speaking  and 
voting  in  the  commons,  motions  are  made,  and 
petitions  presented,  by  a  member  in  his  place. 
The  memoer  who  moves  a  motion  puts  it  in 
writing,  and  delivers  it  to  the  Speaker,  who, 
when  it  has  been  seconded,  puts  it  to  the 
house ;  it  cannot  then  be  withdrawn  except  by 
leave  of  the  house.  The  motion  to  adjourn  is 
put  in  order  to  supersede  a  motion  of  which 
the  house  is  already  in  possession.  The  motioo 
for  reading  the  orders  of  the  day  has  equally 
the  effect  of  superseding  the  existing  question. 
The  motion  for  the  previous  question  has  been 
commonly  but  mistakenly  attributed  to  Sr 
Harry  Vane,  as  its  inventor.  It  can  take 
place  only  in  a  house,  and  not  in  a  committee; 
m  which  latter  the  equivalent  motion  is,  thai 
the  chairman  do  now  leave  the  chair.  The 
Speaker  names  the  member  whom  he  first 
perceives  to  rise  in  order  to  speak;  but  the 
house  is  not  bound  by  the  Speaker's  decision. 
It  is  understood  to  be  the  rule,  that  a  member 
may  speak  even  after  the  question  put,  if  the 
affirmative  voice  only  has  been  given,  and  the 
negative  not  yet  given.  The  effect  of  the 
Speaker's  naming  a  member  on  the  occaaon 
of  disorder  in  the  house,  is  that  such  member, 
after  being  heard,  if  he  pleases,  is  directed  to 
withdraw,  and  the  house  then  considers  what 
penalty  to  inflict.  In  the  commons,  votes  are 
given  by  ay  and  no ;  if  a  division  is  demanded, 
the  Speaker  (by  a  resolution  of  1603)  appoints 
two  tellers  on  each  side  to  count.  Strangers 
are  directed  to  withdraw,  and  the  doors  closed 
before  the  question  is  put.  On  a  division,  it 
was  formerly  the  course  for  one  party  to  leave 
the  bod^  of  the  house,  while  the  other  remained ; 
though  m  committee  of  the  whole  house  the  ms 
went  on  one  side  and  the  noes  on  the  other.  aeX 
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Accordii^  ta  piesent  practice  .both  paxtles  retire 
into  aepamte lobbiee  proyided  for  that  purpose, 
and  are  counted  as  they  re-enter  the  house. 
The  Speaker  has  the  casting  vote  in  a  house, 
the  chairman  in  a  committee. 

(2.)  In  ike  House  of  Jjords.  The  general 
rules  of  proceeding  in  the  House  of  Lords  vaiy 
little  in  materialpoints  from  those  adopted  by 
the  commons.  TheSpeaker  can  debate  as  well 
as  Yote.  The  priyilege  of  the  lords  to  vote  by 
proxy  is  only  by  license  from  the  crown,  an^ 
has  been  of  late  years  voluntarily  relin- 
quished or  suspended  by  the  House.  No 
lord  could  hold  more  than  two  proxies.  The 
lord  ehaneellor  is  ex  officio  Speaker  of  the  House 
<^  Lords ;  and  as  he  is  able  to  speak  and  vote, 
he  has  no  casting  yote :  the  rule,  therefore,  in 
case  of  equality  of  voices,  always  is,  that  the 
presumption  is  in  favour  of  the  negative  side. 

Messages  between  the  two  houses  are  sent 
by  one  of  the  clerks  at  the  table.  Messages 
firom  the  crown  are  of  various  sorts :  those  to  the 
commons,  to  desire  any  proceeding  on  their  part, 
are  usually  written  under  the  royal  sign  manual ; 
those  which  are  sent  when  a  member  of  the 
house  is  put  under  arrest  on  account  of  the  public 
service  are  verbal,  and  delivered  by  a  minister 
of  the  department  of  service  concerned. 

XI.  Juriadietion  of  Parliament  as  a  Court  of 
Justice. — ^i.  For  the  trial  of  a  peer,  indicted  for 
treason  or  felony,  or  for  misprision  of  either, 
the  lords  spiritual  and  temporal  sit  as  the 
court  of  the  lord  high  steward  of  England,  an 
office  which  is  in  general  created  j>ro  Mc  tricehy 
a  commission  under  the  great  seal.  But,  if  the 
trial  should  occur  during  the  sitting  of  parlia- 
ment, it  is  said  to  be  before  the  court  'of 
our  lady  the  queen  in  parliament ; '  in  which 
case  the  high  steward  is  only,  as  it  were,  pro 
tempore  sp^ker  of  the  house,  and  has  a  vote 
with  the  other  peers ;  whereas,in  his  own  courts, 
held  in  the  recess  of  parliament,  he  is  judge  of 
the  court,  and,  like  any  other  judge,  sole  arbiter 
on  the  question  of  law. 

11.  The  House  of  Lords  has  also  a  twofold 
jurisdiction :  1.  in  criminal  cases,  2.  in  civil 
cases. — 1.  The  first  is  for  the  trial  of  high 
crimes  and  misdemeanours  by  the  method  of 


tory  matter.  This  appellate  jurisdiction  w^p 
to  have  been  abolished  under  the  Judicat^ure 
Act  1873 ;  but  it  now  (1876)  appears  likely  ftp 
be  continued. 

XII.  Privilege  of  Parliament,  in  the  ordinary 
sense  of  the  words,  denotes  the  privileges  en 
individual  members  of  either  hoise,  eiyoyed 
by  virtue  of  their  seats.  These  privileges  are 
partly  limited  by  known  precedent,  or  by 
statute;  but  they  are  to  a  great  extent  custom- 
ary, and  the  houses  themselves  constitute  the 
only  tribunals  before  which  the  enquiry  whe^ 
ther  their  privileges  have  been  violated  or  not 
can  be  instituted. 

The  first  privilege  is  freedom  of  speech  in 
debates :  this  claim  is  sanctioned  by  the  stat. 
2  Wm.  &  Mary  2,  which  declares  the  liberties 
of  the  people.  This  privilege  does  not  extend 
to  the  publication  of  what  is  spoken :  if  a  mem* 
ber  publish  his  speech  without  the  authori^ 
of  the  house,  he  is  liable  to  the  common  legal 
tribunals  for  its  contents.  An  exception  to  Uis 
privilege  also  is  to  be  found  in  the  jurisdiction 
of  the  house  itself;  which  has  the  power  of 
committing,  expelling,  or  fining  (the  latter  not 
exercised  since  the  reign  of  El^oeth)  a  mem- 
ber for  a  libel  or  contempt  against  the  dignity 
of  the  house. 

The  next  privilege,  of  freedom  from  arrest 
in  civil  suits,  is  probably  as  old  as  parliament 
itself.  Privilege  of  parliament  was  formerly 
supposed  to  exempt  peers  and  members  of  the 
House  of  Commons  from  civil  actions  as  well 
as  arrests ;  but  this  was  finally  abolished  by 
10  Geo.  III.  This  privilege  extends  to  Scotdn 
and  Irish  peers,  though  not  having  seats  in 
parliament.  The  exemption  does  not  extend 
to  criminal  cases  or  breaches  of  the  peace ;  or  to 
attachments  in  case  of  contempt  by  the  superior 
cotirt.  And,  by  a  peculiar  process  enacted  by 
10  Geo.  III.,  but  now  regulated  by  subsequent 
legislation,  a  member  of  parliament  may  ba 
made  a  bankrupt.  Unless  the  bankruptcy  is 
superseded  within  twelve  months  from  itH 
being  issued,  he  vacates  his  seat  The  libera- 
tion  of  parties  improperly  arrested  is  effected 
either  by  the  authority  of  the  houses  them- 
selves, or,  when  parliament  is  not  sitting,  or 


|«rliamentary  impeachment  by  the  House  of  i  (in  the  case  of  peers)  when  it  is  dissolved, 
t?ommons.  [ijcPBiTHiaDrr.]  The  proceeding  '  on  motion  in  the  courts  from  which  the  process 
on  a  bOl  of  attainder,  or  of  pains  and  penalties,  |  issued.  The  duration  of  the  privilege,  in  the 
is,  in  fact,  a  legislative  act,  and  not  a  judicial  i  case  of  members  of  the  lower  house,  is  not 
one.  [Attaimiibb;  Paiks  and  Advalties,  Bill  |  exactly  defined.  It  is  the  general  opinion  that 
OF.}  2.  Thejurisdictionofthe  House  of  Lords,  jit  extends  forty  days  after  every  prorogation, 
in  dvil  cases,  is  divided  by  Lord  Hale  into !  and  forty  before  the  next  appointed  meeting, 
their  jurisdiction  in  the  first  instance,  and  in  !  Members  of  parliament  are  not  liable  to  be 
the  second  instance  as  a  court  of  appeal ;  but  called  on  to  serve  as  jurors  during  sitting  or 


the  former,  which  consisted  in  special  powers 
of  interfexence,  occasionally  exercised  for  par- 
ticular purposes,  is  now  obsolete.     In  the  last 


ai^oumment 

The  general  or  '  ancient  and  just '  privileges 
of  the  houses  are,  as  has  been  said,  undefined. 


instance,  the  House  of  Lords  is  the  supreme  . '  The  law  of  parliament,'  says  Hallam,  *  as 
court  of  judicature  in  the  kingdom.  Appeal  '  determined  by  regular  custom,  is  incorporated 
lies  to  it,  by  writ  of  error,  from  the  subordinate  !  into  our  constitution ;  but  not  so  as  to  war^ 
common  law  court  of  appeal  of  the  Exchequer  rant  an  indefinite  uncontrollable  assumption  of 
Chamber;  and  appeal  from  the  High  Court  of '  power  in  any  case,  least  of  all  in  judicial 
Chancery  also,  not  only  in  order  to  obtain  the  proceedings,  whrae  the  form  and  essence  of 
fVTersal  of  a  decree^  but  also  on  any  interloda-  justice  are  inseparable  from  each  otheor.'  Tbeci 
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have  been  several  instances  in  which  questions 
relating  to  parliamentary  priTilege  haTo  oome 
before  the  ordinary  courts,  in  actions  for  libels 
contained  in  papers  published  by  order  of 
parliament  (now  provided  for  by  stat.  3  and  4 
vict  c  9),  or  for  arrests  made  under  the  Speak- 
er*a  warrant,  &c.  Questions  of  this  nature  are 
at  present  in  an  unsettled  and  unsatisfactory 
position. 

Besides  the  general  privilege  of  parliament, 
we  may  here  briefly  notice  the  privileges  claimed 
by  the  two  houses,  or  by  members  of  them, 
inth  respect  to  the  conduct  of  their  legislative 
proceeding. 

Two  privileges  peculiar  to  the  House  of  Lords 
are:  1.  That  possessed  by  every  peer  of  giving 
his  vote  by  proxy  (while  subsisting,  see  ant^, 
Bule$  ofSunness);  2.  That  which  he  possesses 
of  entering  on  the  journals  of  the  house  his 
dissent  from  a  vote  of  the  house,  together  with 
his  reasons  for  it,  which  is  styled  his  protest. 
The  first  protest,  with  reasons  annexed,  is  said 
by  Lord  Clarendon  to  have  been  made  in  1641. 

Of  the  peculiar  privileges  of  the  House  of 
Commons,  the  most  important  is  that  of  ori- 
ffinating  all  money  bills ;  and  this,  in  principle, 
IS  a  very  ancient  part  of  the  constitution.  But 
it  was  not  before  1690  that  it  was  fully  estab- 
lished that  the  lords  could  not  alter,  any  more 
than  originate,  any  rate  or  tax  granted  by 
the  commons.  This  privilege  is  now  under- 
ftood  under  the  following  limitations :  In  bills 
of  aid  and  supply,  the  lords  can  neither  ori- 
ginate them  nor  make  any  alterations  beyond 
verbal  amendments.  In  bills  which  impose 
pecuniary  burdens  as  a  collateral  object — such, 
for  example,  as  bills  for  turnpike  roads  and 
canals,  or  for  the  management  ox  the  poor — the 
lords  may  make  amendments,  but  not  such  as 
affect  the  quantity,  disposition,  or  collection  of 
the  rate.  No  amendments  may  be  made  by 
the  lords  which  appear  likely,  in  their  conse- 
quences, to  bring  a  charge  on  the  people ;  nor 
can  they  insert  or  alter  any  pecuniary  penalties 
and  forfeitures  in  a  bill. 

By  a  resolution  bearing  date  1667,  and  now 
strictly  adhered  to,  any  proposition  for  taxing 
the  subject  must  be  first  examined  by  a  com- 
mittee of  the  whole  house,  and  their  opinion 
reported.  The  effect  of  this  rule  is,  that  sub- 
jects on  which  frequent  speaking  by  the 
same  member  and  other  departures  from  regu- 
lar proceedings  are  desirable,  are  discussed  in 
a  meeting  unfettered  by  some  of  the  special 
rules  of  the  house. 

When  a  bill  of  supply  has  received  the  con- 
currence of  the  lords,  it  is  returned  to  the 
commons,  and  by  them  presented  to  the  throne. 

XIIL  Adjournment, — An  adjournment  is  a 
continuance  of  the  session  from  one  day  to 
another.  This  is  done  by  each  house  for  itself 
either  from  dav  to  day,  or  over  a  recess,  as  at 
Christinas  and  Easter.  In  neither  house  can 
the  Speaker  ac^ourn  unless  u^n  motion  of 
the  house,  except  when  there  is  no  quorum 
present,  or  whcm  he  is  otherwise  empowered 
lo  a^ouni  the  house. 
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XIV.  Prorogatum  (^  ParUamenl. — A  jpth 
rogation  is  the  continuance  of  parliament  noa 
one  session  to  another ;  and  is  made  by  tba 
royal  authority,  either  expressed  by  the  loid 
chancellor  in  the  sovereign's  presence,  or  by  writ 
under  the  great  seal,  or  b^  commission.  In  the 
proclamation  for  prorogation,  if  it  is  intended 
that  parliament,  when  next  it  meets^  shall  pro- 
ceed to  the  despatch  of  business,  notdoe  is  given 
of  that  purpose ;  and  in  cases  of  urgency  the 
queen  is  empowered  to  call  together  parliament 
with  fourteen  days'  notice  only,  even  when  it 
has  been  prorogued  to  a  more  (ustant  day. 
^  XV.  viMolution  of  Parliament  ia  ^ected 
either,  1.  By  the  sovereign's  will,  which  is  the 
exercise  of  one  of  his  highest  prerogatives:  this 
is  usually  done  by  proclamation  after  parliament 
has  been  prorogued.  2.  By  the  demise  of  ths 
crown;  but  by  7  &  8  Wm.  III.  the  existing  par- 
liament continues  six  months  after  that  event ; 
assembles  immediately,  if  under  prorogation  or 
adjournment ;  and  if  there  be  no  parliament  at 
the  time,  the  members  of  the  last  parliament  are 
empowered  to  reassemble  themselves.  3.  By 
efflux  of  time;  viz.  at  the  end  of  every  seventi 
year  (if  not  sooner  dissolved  by  the  Septennial 
Act  1  Geo.  I.  s.  2  c.  38).  The  seven  years  are 
counted  from  the  day  on  which  parliament  was 
appointed  to  meet  in  the  writ  of  summons. 
(See,  as  the  most  useful  authority.  May's  Lam 
and  PracOee  of  Parliament ;  see  also  Hatsell*B 
Precedents  in  Parliament.) 

The  parliament  of  France,  like  those  of 
England  and  Naples,  was  in  its  origin  a  con- 
vocation of  the  great  vassals  of  the  crown,  who 
treated  of  judicial  as  well  as  political  matters 
in  their  assemblies.    St.  Louis  was  the  king 
who  first  introduced  into  this  body  counsellors 
of  inferior  rank,  chiefiy  ecclesiastics,  as  legal 
assistants ;  and  the  earnest  registers  of  the  pro- 
ceedings of  the  parliament,  whidi  afterwards 
became  fixed  at  Paris,  are  oi  the  date  of  1254. 
The  important  step  of  rendering  that  court 
permanent,  and  fixing  its  seat  in  the  capital 
city  is  generally  attributed  to  Philip  the  Fair 
(1304):    from    that  time    the  great    barons 
gradually  discontinued  their  attendance,  and 
the  lawyers  occupied  the   higher  places  and 
more  important  functions  of  the  court.     The 
twelve  peers  of  France,  however,  remained  con- 
stant members  of  the  parliament,  after  the  otiur 
great  vassals  had,  by  disuse,  ceased  to  be  con- 
sidered as  members  of  it  (although  they,  like- 
wise, in  process  of  time,  ceased  to  take  part  in 
its  judicial  business).    The  parliament  of  Pftns 
thenceforward  remained  the  chief  tribunal  of 
the  countiy  until  the  revolution,  with  the  ex- 
ception of  the  short  period  of  its  suppressioi 
by  Louis  XV.  in  1771 ;  but  as  the  ereat  fiefs  of 
the  French  monarchy  were  successively  united 
to  the  crown,  the  supreme  feudal  court  of  each 
was  invested  with  the  title  and  attributes  of 
a  parliament.     These  were  fixed  at  Toulouse, 
Grenoble,  Bordeaux,  Dijon,  Besancon,  Rouen, 
Aix,  Pau,  Rennes,  Mete,  Bouay,  Nancv.    The 
most  remarkable  prerogative  exercised  by  the 
parliaments  is  one  of  which  the  origin  htf 
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not  been  satisfiictorily  aoooonted  for ;  that  of 
registering  the  edicts  of  the  soTereign,  and 
thereby  giving  Uiem  the  force  of  law.  M. 
Meyer  (Suti^Hons  Judieiaires,  liy.  iv.  ch.  ix.) 
suppoaes  that  it  arose  from  the  character  of  the 
parliament,  as  the  court  of  the  feudal  lord  of 
each  prorince ;  thus  the  edict  of  the  king 
of  France  was  referred  to  the  parliament  of 
Bordeaux,  to  examine  whether  it  interfered 
with  the  special  rights  and  duties  of  the  same 
soyereign  as  duke  of  Ghiienne,  &c  It  appears, 
however,  to  have  been  the  received  doctnne,  by 
the  end  of  the  fourteenth  century,  that  this 
formality  of  registration  was  essential  to  the 
validity  of  an  efdict  in  every  province.  Hence 
the  important  part  which  the  parliaments,  and 
especially  that  of  Paris,  so  often  enacted  in 
French  history,  in  modifying  the  otherwise 
absolute  power  of  the  monarchs.  [Bed  or 
Justice.]  It  was  usual  for  the  parliament  of 
Paris,  and  undoubtedly  legal,  although  not 
customary,  for  the  other  parliaments,  to  convey 
remonstrances  to  the  king  on  the  subject  of  his 
edicts.  But  Louis  XIV.  ordained  that  these 
remonstrances  should  always  be  presented  after 
they  had  testified  their  obedience  by  registering 
them.  The  parliaments  had  also  a  power  of  a 
legislative  character,  that  of  pronouncing  arrets 
de  riglementf  by  which  they  gave  authoritative 
decisions  on  legal  questions,  binding  not  only 
on  present  but  in  future  cases.  The  counsellors 
of  parliament  were,  by  a  law  of  Louis  XI., 
immovable  except  in  case  of  legal  forfeiture ; 
but  the  place  of  counsellors  and  presidents 
soon  became  purchasable,  and  afterwards  trans- 
missible by  hereditary  descent.  Hence,  in 
part,  the  powerful  esprit  de  corps  which  dis- 
tinguished those  bodies.  As  a  high  court  of 
appeal,  the  parliament  of  Paris  was  divided 
into  five  chambers :  one  termed  the  great 
chamber,  three  des  enquHea,  one  dea  remtetes. 
Besides  these,  the  chambre  de  la  toumile,  in 
which  criminal  cases  were  tried,  was  a  fluc- 
tuating court,  in  which  members  of  all  the 
regular  chambers  sat  in  turn. 

Varlonr  (Fr.  parler,  to  speak).  This  word 
signified  originally  the  little  room  in  which 
nuns  and  monks  give  interviews  to  their  visi- 
tors ;  or  in  which  the  novices  converse  together 
at  the  hours  of  recreation. 

yarmonlanirta.  In  Ecclesiastical  History, 
%  name  given  to  the  BoyATisrs,  from  Parme- 
nianus,  bishop  of  Carthage,  one  of  their  chief 
leaders,  and  an  antagonist  of  Augustine. 

Farmantlenu  A  South  American  genus 
of  Oreecentiacea,  bearing  peculiar  fleshy  cylin- 
drical fruit,  whence  one  of  the  species,  Jr.  cerei' 
ferat  found  in  Panama,  is  sometimes  called 
the  Candle-tree.  The  fruits  are  often  four 
feet  long,  and  somewhat  resemble  yellow 
wax  candles;  they  have  a  peculiar  apple-like 
smelL  The  fruit  of  P.  edule  is  eaten  oy  the 
Mexicans. 

FAmmastts.  A  mountain  in  Phods,  sacred 
to  Apollo  and  the  Muses.  On  its  side  stood  the 
dty  of  Delphi,  near  which  flowed  the  Caitalian 
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Wurody  (Gr.  irap^a).  A  species  of  com- 
position in  which  the  form  and  expression  of 
pave  or  serious  writings  are  closely  imitated 
in  similar  passages  of  a  ridiculous  character; 
Parody  is  a  species  of  burlesque  [Bublbsqub]  ; 
but  tne  imitation  is  more  dose  and  exact 
than  in  ordinary  burlesque  composition.  The 
Greek  Batbachomtomachia«  though  a  very 
ingenious  specimen  of  the  burlesque,  is  not, 
in  the  modem  sense  of  the  word,  a  parody. 
The  French  critics  have  attempted  but  hardly 
established  a  distinction  between  parody  and 
travestie. 

Parol  (Fr.  parole).  In  Law,  word  of  mouth. 
Thus,  a  parol  agreement  is  contrasted  with  one 
in  writing,  parol  with  written  evidence,  &e. 
But  the  term  is  also  used  to  indude  written  as 
wdl  as  verbal  agreements,  and  to  distinguish 
both  from  spedalties  or  deeds.  [Aobbbiuimt  ; 
Evidbiccb;  Spbculltt.] 

Parola.  In  Military  language,  the  promise 
on  honour  to  reappear  when  called  for,  given 
by  a  prisoner  allowed  to  go  at  large.  Also  the 
pass-word,  daily  given  out  by  the  commanding 
oflScer,  in  field  or  garrison. 

Paronomasia  (Gr.  from  wapd,  and  6pofiaf 
a  name).  In  Rhetoric,  a  figure  by  which  die 
same  word  is  used  in  different  senses,  or  words 
similar  in  soimd  are  set  in  opposition  to  each 
other ;  so  as  to  give  a  kind  of  antithetical  force 
to  the  expression. 

Paronyolila  (Gr.  iropi,  and  ^i^,  the  nail), 
A  whitlow ;  an  abscess  under  or  on  the  side  of 
the  nail. 

Paboictchll  In  Botany,  the  name  of  an 
inconspicuous  genus  of  herbs,  bdonging  to  the 
lUeeeli'aeea, 

Paronjmoiu  (Gr.  irap«&yv/ior).  In  Gram- 
mar, words  of  similar  derivation,  or  prindpal 
words  with  their  derivation ;  e.e.  egutu,  equet^ 
equito  ;  man,  manhood,  mankind, 

Parophite.    A  kind  of  Agalmatolite. 

Parotid  OlaBd  (Gr.  itopwris^  from  oh,  th$ 
ear),  A  large  gland  situated  under  the  ear, 
between  the  zygomatic  process  of  the  temporal 
bone  and  the  an^le  of  the  lower  jaw.  It 
secretes  saliva,  which  is  carried  into  the  month 
by  the  Stenonian  duct, 

ParotltUu  Infiammation  of  the  parotid 
gland.     [Mumps.] 

Paroxysm  (Gr.  wapo^vfffiSs,  from  6^is, 
sharp).  In  Medicine,  the  periodical  exacerba- 
tion of  a  disease. 

Parr.  This  name  is  applied  in  most  parts 
of  England  and  Scotland  to  the  young  of  the 
salmon  {Salmo  solar,  Linn.)  up  to  near  the  end 
of  their  second  year,  when  they  lose  thdr  dark 
lateral  bars  by  the  superaddition  of  a  silvezy 
pigment,  and  congregate  together  for  thdr 
seaward  migration.  From  the  circumstance 
of  the  milt  being  devdoped  at  this  immature 
period,  a  precocious  condition  by  no  means 
uncommon  in  the  cold-blooded  tribes,  the  parr 
has  been  re^rded  by  some  ichthyologists  as  a 
distinct  species,  and  was  described  as  such  hj 
Willuffhby  and  Bay,  under  the  name  of  Bahm 
sakmuus,    [Salmox.] 
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Parrel  (Port,  apan^lho).  In  Kaval  lan- 
ffuage,  the  collar  of  greased  rope,  or  the  trucks, 
Dj  which  a  yard  is  confined  to  the  mast  while 
it  slides  up  and  down  it. 

Farrldda  (Lat.  parricidium,  from  pater,  a 
father,  and  cedo,  /  xiU).  Properly,  the  murder 
or  murderer  of  a  father.  But  the  term  is  also 
extended  to  the  murder  of  any  near  relative,  as 
a  husband,  wife,  mother,  &c. ;  and  by  the  juris- 
prudence of  some  countnes  even  to  that  of  dis- 
tinguished or  sacred  persons.  The  Athenians 
had  no  law  against  parricides,  from  an  opinion 
that  human  atrocity  could  never  reach  to  the 
guilt  of  parricide.  This  was  also  originally 
the  case  at  Kome;  but  at  a  later  period 
parricide  was  punished  by  the  Roman  law 
with  greater  severity  than  any  other  kind 
of  homicide.  The  delinquent,  after  being 
scourged,  was  placed  in  a  leathern  sack,  with  a 
dog,  a  cock,  a  viper,  and  an  ape,  and  so  cast 
into  the  Tiber.  The  English  law  treats  this 
crime  as  simple  murder. 

Farrot.    [PsrrTAcimES.] 

Farrot  Coal.    [CAmnsL  Coal.] 

Farsea.  The  name  given  by  English 
writers  to  the  Persian  refugees,  driven  from 
their  country  by  the  persecutions  of  the 
Mussulmans.  Tney  now  mhabit  various  parts 
of  India.  Their  principal  emigration  to  Surat, 
and  the  neighbouring  coast,  is  supposed  to 
have  taken  place  about  the  end  of  the  eighth 
century.  (Max  Miiller's  Lectures  on  the  Science 
of  Langtuige^  192.)  The  sacred  fire,  the 
emblem  of  their  religion  [Guebrbs],  called 
behrem,  is  believed  by  them  to  have  been 
brought  by  the  first  emigrants  from  Persia, 
and,  after  many  changes  of  place,  is  now  pre- 
served at  Odisari  and  Nausari,  near  Surat,  and 
iSt  Bombar.  In  this  latter  city,  under  the  pro- 
tection of  the  British  government,  they  have 
grown  into  a  colony  of  considerable  nimibers 
and  of  great  opulence.  They  have  become 
particularly  distinguished  in  the  art  of  slu^- 
building,  and  the  dockyard  of  Bombay  is 
now  almost  exclusively  in  their  hands.  Their 
character  is  variously  estimated  by  different 
observers ;  but  all  agree  in  attributing  to  them 
industry  and  economy,  and  attachment  to  their 
religion,  and  to  those  of  the  higher  class  strong 
sentiments  of  honour  and  honesty.  Their 
number  is  said  to  equal  700,000 ;  and  at 
Bombay,  according  to  late  calculations,  at 
least  20,000.     [Dualisk;  Htlism.] 

Farsliiff.  The  art  of  resolving  a  sentence 
into  its  grammatical  elements  or  parts. 

Farsley  (Fr.  persil,  Gr.  v9rpo<r4Ktyov).  A 
well-known  garden  herb  used  for  flavouring, 
the  produce  of  Petroseiinum  sativum^  an  Um- 
belliferous plant  found  in  the  South  of  Europe. 
The  wild  form  has  plane  much-divided  leaves, 
and  is  sometimes  mistaken  for  the  Fool's 
Parsley  {JEthum  CynajnumY  a  poisonous  weed 
of  garden  ground;  but  this  cannot  happen 
if  the  crispy-leaved  varieties  k^own  as  curled 
parsley  are  used. 

Farsnip  (Lat.  pastinaca,  Dutch  pastemak : 
the  latter  half  of  the  Engl^h  name  being  the 
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nip  of  Tomipt  a  ti^  ropt;  Wedgwood).  The 
name  of  oi^e  of  our  common  esculesit  roots, 
furnished  by  Pcutinaea  saiivay  an  Umbellifee- 
ous  plant,  which,  like  the  Carzot^  Cabbage,  and 
many  others,  has  been  ameliorated  by  cultiTatkiii 
and  selection,  until  it  has  become  changed  from 
a  useless  weed  into  a  most  useful  and  nutritaons 
article  of  vegetable  food.  Parsnip  roots  have 
been  in  use  from  a  veiy  early  period,  and  at 
the  present  day  are  in  great  request  during 
Lent  as  an  accompaniment  to  salt  fish.  They 
have  a  somewhat  peculiar  aromatie  flavour,  but 
are  generally  rebshed.  They  are  saocharioe 
and  nutritious.  What  is  called  Ck>w  Parsnip, 
is  the  Heracleum  sphondj/Uum, 

Farson  (Lat  persona  ecclesift).  In  Law, 
one  that  has  full  possession  of  all  the  rights  of 
a  parochial  church.  His  title  is  derived  from 
the  Latin  persona,  because  in  his  person  the 
church  itself  which  he  occupies  is  represented; 
and  he  is  a  corporation  sole.  A  parson,  or 
rector,  has  the  freehold  of  the  parsonage  house, 
the  glebe,  the  tithes,  and  other  dues,  daring  hit 
life.  Four  requisites  are  necessary  to  oonsti* 
tuto  a  parson :  Holt  Obsebs,  Pbssbiitatiox, 
Institution,  and  Inductiom* 

Fart  (Lat  pars).  In  Music,  a  single  line  of 
the  score  or  partition,  being  one  of  the  various 
instruments  or  voices  which  constitute  the 
elements  of  the  composition.    [Pabtitxok.] 

Fart  Owners.  In  Law,  part  owners  are 
distinguished  from  partners,  as  holding  pro- 
perty (chiefly  ships)  in  individual  shares  without 
liability  for  each  other's  debts  or  engagements. 

Farterra  (Fr.).  In  Gardening,  a  system 
of  beds  of  different  shapes  and  sizes  in  which 
flowers  are  cultivated,  with  intervening  spaces 
of  gravel  or  turf  for  walking  on.  The  form  of 
the  beds  may  vary  according  to  the  taste  of  the 
designer;  but  their  breadth  should  never  be 
greater  than  will  admit  of  the  spectator  who 
wishes  to  gather  flowers,  or  the  gardener  who  is 
to  cultivate  them,  reaching  the  middle.  Where 
the  object  is  chiefly  to  produce  a  display  of 
flowers,  the  beds  should  be  of  simple  shapes, 
with  few  acute  angles,  as  these  can  never 
be  completely  covered  with  plants ;  but  where 
the  object  is  to  display  a  curious  flgure,  to 
be  seen  from  a  point  considerably  above  the 
level  of  the  parterre,  the  beds  may  be  formed 
of  arabesque  shapes,  or  like  the  figures  used 
in  embroidery  and  lace-work.  Figures  of 
this  kind  are  generally  planted  with  dwarf 
box,  kept  low  by  clipping,  with  only  here  and 
there  a  flowering  plant,  or  a  amall  jduub, 
placed  in  the  broaaest  parts  of  the  beds  or 
scroll-work.  Such  parterres  were  in  use  during 
the  time  of  the  Romans,  as  appears  by  the 
description  of  Pliny*s  garden  by  himself,  m 
which  the  letters  composing  his  name  were 
of  box,  kept  regularly  clipped,  a  pracdee  not 
uncommon  in  I&me  and  its  neighbourhood  at 
the  present  day.  Embroidered  parterres,  how- 
ever, were  brought  to  the  highest  degree  of  per- 
fection in  the  time  of  Louis  ^V.,  when  the 
arabesque  style  of  ornament  was  introduced  into 
everything.  The  flowers  and  flowering  shrubs  is 
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culture  in  those  days  tf  ere  comparatlTely  few ; 
and  hence  the  leading  features  of  the  parterre 
were  beds  of  turf,  always  an  object  of  luxury, 
and  requiring  in  the  climate  of  France  to  be 
kept  up  at  considerable  expense  of  watering  and 
scroll-work  of  box.  This  sort  of  parterre  was 
imitated  in  England ;  but  smooth  green  turf  not 
being  here  an  object  of  luxury,  beds  of  flowers 
became  more  frequently  substituted  in  its 
stead  ;  and  as  the  number  of  foreign  flowers 
introduced  increased,  the  number  of  turf  beds 
and  scroll-work  diminished,  till,  at  the  present 
time,  the  latter  is  rarely  to  be  met  with.  In 
this  manner  has  gradually  arisen  the  modem 
English  flower  gaiden,  which  consists  of  small 
beds,  scattered  over  a  surface  of  smooth  turf, 
so  as  to  combine  into  groups,  which  are  planted 
with  flowers,  or  low  flowerinp;  shrubs ;  some- 
tames  in  masses  of  only  one  kind  in  a  bed,  and 
at  other  times  of  several  kinds  mixed  together. 

Partlfteiioironeste  (Gr.  irap^^vos,  a  maiden ; 
ylyvofuUf  to  be  bom).  In  Physiology,  the  pro- 
creation of  oflbpring  by  a  plant  or  animal 
independently  of  the  immediate  stimulus  of  the 
male  principle.  The  impregnated  seed  of  a 
plant  produces  a  phyion  of  the  proper  species, 
usually  in  the  form  of  a  leaf,  with  a  stem  and 
root ;  &om  this  a  succession  of  pkytone  may  be 
developed  by  gemmation,  most  of  them  having 
the  form  of  leaves;  but,  in  the  higher  spe- 
cies of  plants,  some  may  take  the  form  of 
petals ;  others  of  stamens,  developing  the  male 
principle,  or  pollen ;  others  of  pistils,  forming 
the  female  pnndplo,  or  seed.  By  the  union  of 
these  two  principles  the  seed  is  impregnated, 
and  may  germinate ;  but  the  series  of  in- 
dividuals successively  developed  from  the  first 
individual  from  the  seed  are  procreated  by 
varthenogeneM,  The  different  individuals 
being  organically  connected,  according  to  a 
definite  pattern  for  each  species,  form  a  com- 
pound whole,  which  is  commonly  regarded  as 
the  individual  tr^e  or  ehrub. 

In  the  compound  Polypes  the  first  individual 
polype  from  tne  impregnated  ovum  developes  a 
succession  of  individuals,  by  gemmation,  most 
of  which  may  resemble  the  first-formed  polype ; 
but  others  are  modified  so  as  to  reproduce  the 
male  principle,  or  the  ova :  these  generative 
polypes  are  also,  sometimes,  as  in  Ooryne  and 
Camfanularia^  set  free.  For  other  instances 
of  tfiis  alternating  kind  of  generation,  see 
Steenstrup  On  AUemate  Generation,  and 
Owen  On  Parthenogenesie. 

Partbeaon  (IIap9cMSir).  The  magnificent 
temple  of  Athena  [Mimshva]  in  the  Acropolis 
of  Athens,  so  called  in  honour  of  the  virgini^ 
of  that  goddess  (from  wap$ivoft  a  virgin).  It 
was  a  peripteral  octostyle  of  the  Doric  order, 
with  17  columns  on  Uie  sides,  each  6  fc^t  2 
inches  in  diameter  at  the  base,  and  34  feet  in 
height,  elevated  on  three  steps.  Its  height, 
from  the  base  of  the  pediments,  was  65  feet, 
and  the  dimensions  of  the  area  233  feet  by  102. 
The  eastern  pediment  was  adorned  wiu  two 
sioups  of  statues,  one  of  which  represented  the 
*  nrth  df  Athena,  the  other  her  contest  with 
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Poseidon  (Neptune)  for  the.igovenunsnt  ,of 
Athens.  On  the  metopes  was  sculptured  the 
battle  of  the  Centaurs  with  the  Lapitim ;  and 
the  frieze  contained  a  representation  of  the 
Panuthenaic  festivals.  Ictinus,  Callierates,  and 
Carpion  were  the  architects  of  this  temple; 
Phidias  was  the  artist ;  and  its  entire  cost  has 
been  estimated  at  1,500,000/.  sterling.  Of  this 
building  eight  columns  of  the  eastern  front 
and  several  of  the  lateral  colonnades  are  still 
standing.  Of  the  frontispiece,  which  repre> 
sented  the  contest  of  Poseidon  and  Athena, 
nothing  remains  but  the  head  of  a  sea-horse 
and  the  figures  of  two  women  without  heads. 
The  combat  of  the  Centaurs  and  the  Lapithse 
is  in  better  preservation ;  but  of  the  statues 
with  which  this  temple  was  enriched,  that  of 
Hadrian  alone  remains.  The  Parthenon,  how- 
ever, dilapidated  as  it  is,  still  retains  an  air  of 
inexpressible  grandeur  and  sublimity ;  and  it 
forms  at  once  the  highest  point  and  the  centre 
of  the  Acropolis.  It  is  hardly  necessar}'  to 
inform  the  reader  that  the  chief  portion  of  the 
sculpture  of  the  Parthenon  is  now  placed  in  the 
British  Museum,  where  it  forms,  with  some 
additions,  the  collection  of  the  Elgin  Mar- 
bles. [Elodc  Mabbleb.]  (Beul4  SAcropole 
WAthhies ;  Edinburgh  Review,  No.  223,  p.  35.) 

Fartliaaope  (Or.).  One  of  the  smdll 
planets  belonging  to  the  group  between  Mars 
and  Jupiter.    [Astxaoid.] 

Partial  IMfferenttatton.    [DursBEirnA- 

TIOW.] 

Partial  VraetioiM.  In  Algebra,  fractions 
whose  algebraical  sum  is  equal  to  a  given 

fraction.    The  r^olution  of  a  fraction  :^ 

where  the  numerator  and  denominator  are  ra- 
tional and  integral  funetions  which  have  no 
common  divisor,  into  partial  fractions,  is  a 
problem  of  great  importance  in  the  integral 
calculus.  Let  a,  A,  o,  &o.  ...  be  the  unequal 
roots,  real  or  imaginary,  of  F(x)« o,  so  that 


F(«)-r(4p-a)*(«-5)^(«-c)»'. 


where  a,  ^,  y  denote  respectively  the  numbers 
of  times  the  roots  a,  b,  o  ,  ,  ,  are  repeated. 
The  above  fraction  may  tJien  be  expressed  in 
the  form — 


/if) 


A.-, 


!(?)■-  ♦(*)  +  (ir^  +  'Cx-a)-* 

A|  B  S/9—  1 

■*■••■*■  (jr-a)  ■*"  (^rrjp  +  (*-*>•- 1 

where  ^(«)  is  a  rational  and  integral  function 
obtained  by  actuallv  dividing  the  numermtor  by 
the  denominator,  when  the  degree  of  the  former 
is  not  less  than  that  of  the  latter,  and 

A^,  A«.  1  .  .  B^,  B/i.i  &c  .  . 

are  constants.  It  can  be  readilv  shown  that 
this  decomposition  is  unique^  so  that  the  valoM 
of  the  several  constant  numerators  nu^  be 
determined  in  any  order  and  by  the  moat 
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•nitmbla  method.  It  will  suffioe,  thorefore,  to 
indicate  the  moft  limple  way  of  determining 
the  values  of  the  coefficients  A  By  multiply- 
ing tJie  whole  of  the  last  equation  by  («>a)*, 
it  assumes  the  form 

t|r(4p)  =  ^(jr)(x-a)*  +  A.  +  A..i(«-a) 
/ +  A.(*-a)-»  +  f|{3('-^>'' 

where  H')  -  f|§  ('-«)•.  ^^  j^] 

denotes  the  sum  of  the  partial  fractions  aris- 
ing from  the  other  roots  b,  c,  &c  .  . ;  now  on 
differentiating  this  equation  (a~  1)  times  suc- 
cessively, and  putting  xa*a  in  the  a  results,  we 
have  at  once, 


&c 


A.  «i|r(a),  A..i  =  f  (a)  . .  A.-a-'*^^ 
and  finally, 

'^»"1.2  .  .  .  (a-iy 

If  a  b  an  unrepealed  imaginary  root  of  the 
form  h-^kV—l,  then  amongst  the  other  roots 
will  be  found  its  coi\jugate,  say  b,  of  the  form 
h—kV^,  and  the  two  corresponding  partial 

^*^°^*  (x— fli  "*"  (jJm  ^"^  combine  to  give 

one  of  the  form  /- — ly     l»  •   If  th«  imaginary 

root  a  be  repeated  a  times,  it  and  its  conjugate 
inll  give  rise  to  partial  fractions  of  the  form 

[(«-*)«  +  *«]» 

where  t  has  the  several  values  1, 2  . .  .  a.  The 
coefficients  Li,  Mi  may  be  determined  either  by 
the  above  method  or  by  that  of  indeterminate 
coefficients. 

Vumotpwts  (Lat  participare,  to  share). 
A  semi-religious  order  of  knighthood,  founded 
by  Pope  Siztus  V.,  in  1686,  in  honour  of  Our 
Lady  of  Loretto.  The  members  of  this  order 
were  allowed  to  many.  The  order  was  soon 
extinguished;  and  the  title  of  Knights  of 
Loretto  is  now  conferred  on  some  civil  ser- 
vants of  the  pope. 

Pmittolple  (Lat.  participium).  A  part  of 
speech  which  partakes  of  the  properties  both 
of  a  verb  and  an  adjective.  It  may  be  de- 
scribed either  as  a  verb  without  affirmation, 
or  as  an  ac^ective  with  the  addition  of  the 
notion  of  time.    [Gbamxab.] 

Faittola  (Lat  particula,  little  part).     In 
Orammar,  a    general    term    to    express    the 
subordinate  or  secondary  parts  of  speech — 
the  adverb,  the  preposition,  and  the  coi\junc- , 
tion.      But  it   is   more  in    accordance  with , 
grammatical  precision  to  apply  this  term  to 
Siose  minor  words    to  be    met  with  in   all , 
languages  which  serve  to  give  clearness  and 
precision  to  a  sentence.    The  term  particle  is  j 
also  applied  by  fframmazians  to  those  words 
or  enclitics  (as  they  are  called,  from  Gr.  iy, ' 
and  KXiiw,  /  bmd)  whieh  cannot   be   used 
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separately,  but  must  form  |)art  of  the  pre- 
ceding word,  as  the  Latin  qiu  in  virumque,  and 
the  £iglish  ward,  in  backward, 

Pabti'XB.  In  Physics,  this  word  denotes  the 
minutest  part  into  which  a  body  can  be  mechaui- 
caUv  divided.  It  is  in  general  used  synonym- 
ously with  molecule,  corpuscle,  atom ;  but  some- 
times these  terms  are  distinguished. 

Vartlenlar  Taaant.  £i  Law,  the  tenant 
of  a  prior  estate  in  lands,  tenements,  or  here- 
ditaments less  than  the  fee  simple,  and  upon 
or  following  which  subsequent  estates  are 
limited,  as  in  the  common  case  of  a  settlement 
upon  one  for  life  followed  by  remainders  to  his 
issue  in  taiL 

Vartlovlarlats.  In  Theology,  those  among 
the  Reformed  who  have  held  uie  doctrine  <2 
particular  salvation  and  reprobation.  As  a 
party  name,  it  seems  to  date  from  the  synod 
of  Dort.  That  branch  of  the  Baptists  attached 
to  high  Calvinistic  opinions  is  still  called  ths 
churdi  of  the  Particular  Baptists. 

Varttdaa*  &as  Blate  (Span,  the  sevm 
varts).  A  celebrated  ancient  Spanish  code  of 
laws,  drawn  up  in  the  reign  of  Alphonso  X. 
of  Castile  (about  1260),  so  called  from  ths 
number  of  principal  parts  into  which  it  is 
divided.  This  famous  collection  did  not  ac- 
quire the  obligatory  virtue  of  a  code  until 
1338,  when  it  was  sanctioned  by  Alphonso  XL 

FartlMUi  (Fr.  pertuisane,  from  Lat  p«r- 
tundo,  /  thrust  through),  A  weapon  consistJM 
of  a  blade  at  the  end  of  a  long  stafiE)  much  used 
by  foot  soldiers  in  the  sixteenth  century. 

Fartttloa  (Lat.  partitio,  a  distributing). 
In  Architecture,  the  vertical  assemblage  of 
materials  which  divides  one  apartment  from 
another.  The  term  is  usually,  however,  em- 
ployed to  denote  such  divisions  as  are  cod- 
structed  of  vertical  pieces  of  timber,  called 
quarters. 

Pabhtion.  In  Law,  the  division  into  sepa- 
rate parts  of  property  held  by  two  or  mart 
persons  in  undivided  parts,  as  joint  tenanti, 
tenants  in  common,  &c.  This  may  be  done  fay 
mutual  agreement,  or,  in  case  of  disagreement 
or  where  persons  under  disability  are  interested, 
by  recourse  to  the  Ck)urt  of  Chancezy. 

Partition.    In  Music,  the  arrangement  of 


the  several  parts  of  a  composition  on  the 

etnodieally  i 
imder  each  other,  so  that  they  maybe  all  under 


page  or  pages,  ranged  methodically  above  and 


the  eye  of  the  performer  or  conductor,  and  thst 
thus  the  whole  sense  of  the  music  may  be  seen 
at  one  glance.  It  is  commonly  called  a  seon. 
When  a  score  of  a  great  composition,  such  as 
an  oratorio,  contains  all  the  parts,  vocal  sad 
instrumental,  comprised  therein,  it  is  called 
a  full  score ;  but  frequently  the  vocal  parts  onlj 
are  so  printed,  the  instrumental  parts  being 
compressed  into  an  accompaniment  for  the 
pianoforte,  and  this  is  then  called  a  vocal  or 
pianoforte  score. 

Farttttona  of  Vnmbers.  The  resolution 
of  integers  into  parts  sulg'ect  to  given  condi- 
tions. A  simple  problem  in  the  partition  of 
numbers  is  the  following :  In  how  many  ways 
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ean  a  given  number  n  be  resolyed  into  parts 
not  exceeding  m  in  number ;  or  into  parts  not 
exceeding  m  in  magnitude?  According  to 
Euler  8  law  of  reciprocity  the  solutions  of  these  | 
questions  are  identical.  The  writers  on  the 
subject  are  Teiy  numerous,  and  the  subject 
itself,  though  exceedingly  difficult  in  its  higher 
branches,  a  yery  wide  and  important  one,  as 
may  be  well  seen  by  a  reference  tx>  Sylyester's 
exceedingly  suggestiye  Outlinei  of  Lectures  on 
thePariituma  o/NumberSf  London  1859. 

Partners.  On  Shipboard,  the  frames  of 
woodwork  round  the  masts,  capstan,  pumps, 
&C.,  to  strengthen  the  deck  and  furnish  a 
firmer  foimdation. 

Partnarabip.  A  relation  established  be- 
tween two  or  more  persons,  by  an  agreement 
to  combine  property  or  labour  in  furtherance  of 
a  common  undertaking,  and  for  the  acquisition 
of  a  common  profit  A  community  of  profit 
between  the  parties  is  the  true  criterion  of  a 
partnership ;  for  one  partner  may  stipulate  to 
be  free  from  loss,  and  this  stipulation  would  be 
effectual  as  between  himself  and  his  partners, 
though  he  would  be  liable  equally  with  them  to 
the  world  at  large.  A  dormant  partner,  i.e. 
one  who  in  point  of  fiict  participates  in  the 
profits  of  a  firm,  but  is  not  held  out  as  a 
member  of  it,  will  neyertheless  be  liable  for  its 
engagements,  because  he  takes  part  of  that  fund 
which  is  a  security  to  creditors  for  payment 
of  Uieir  debts.  There  is  no  particular  form 
necessary  to  the  constitution  oi  a  partnership, 
nor  is  it  necessary  that  the  contract  should  be 
in  writing.  It  may  be  dissolved  at  the  will  of 
any  partner  if  no  period  has  been  fixed  for  its 
duration ;  and  even  if  such  a  period  has  been 
fixed,  it  may  be  dissolved  by  mutual  consent  of 
the  partners,  or  by  the  decree  of  a  court  of 
equity  in  case  of  the  hopeless  state  of  the  part- 
nership business  or  the  confirmed  insanity  or 
gross  misconduct  of  one  of  the  partners.  So, 
also,  in  the  absence  of  an  express  sgreement  to 
the  contrary,  a  partnership  is.  dissolved  by  the 
assignment  by  one  partner  of  his  share  in 
the  business,  or  his  bankruptcy  or  death,  or,  in 
the  case  of  females,  by  marriage. 

A  partnership  is  by  any  of  the  above  matters 
terminated  as  between  the  partners  themselves ; 
but,  to  prevent  a  continuing  liability  to  strangers, 
pubUc  notice  of  the  dissolution  is  necessary. 
One  partner  cannot  sue  another  at  law  in  re- 
spect of  the  partnership  account,  unless  a  ba- 
lance has  been  struck;  the  remedy  being  in 
equity,  which  affords  a  machinery  better  adapted 
to  the  investigation  of  accounts.  As  regards  the 
rights  of  thiid  persons  against  the  partnership, 
it  is  a  general  rule  that  it  will  be  bound  by  the 
engagements  of  any  one  ]^artner  acting  with 
reference  to  the  joint  busmess,  either  by  his 
simple  contracts  on  the  purchase  and  sale  of 
goods,  or  by  negotiable  instruments  circulated 
on  its  behalf.  By  a  recent  statute  (28  &  29 
Vict,  c  86)  persons  are  enabled  to  receive  a 
share  in  the  profits  of  a  business  as  interest 
upon  a  loan  or  remuneration  for  services,  and 
in  some  similar  cases,  without  thereby  becom- 
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ing  partners  or  sulgset  to  the  liabilities  of  til* 
person  carrying  on  the  busineas. 

Pnrtrldire«     [Pkbdix.] 

Partridffa  "Wood.  The  vrnziegated  wood 
of  certain  South  American  and  West  Indian 
trees,  one  of  which  is  supposed  to  be  Andira 
inermU. 

Partjr  (Fr.  parti,  divided).  In  Heraldry,  a 
term  used  to  signify  the  division  of  a  shield  by 
a  line  running  in  the  direction  of  either  of 
these  ordinaries,  as  in  party  per  pale,  fees,  dec 

Pabtt.  In  Politics,  a  boay  of  men  united 
under  different  leaders,  for  promoting  by  their 
joint  endeavours  the  national  interest,  upon 
some  particular  principle  in  which  they  are  all 
agreed. 

Partjr  "Wall.  In  Architecture,  this  term 
is  used  to  designate  a  wall  built  upon  the  joint 
land  of  two  tenants,  or  intended  to  separate  two 
distinct  tenements ;  and  in  this  respect  it  differs 
from  an  external  wall,  built  entii^  upon  the 
ground  of  the  same  landholder,  ^e  r^g;ula- 
tions  established  in  London,  with  respect  to  the 
thickness  of  party  walls,  have  been  tne  subject 
of  several  statutes,  beginning  from  the  time  of 
Charles  IL 

Pamlls  (Ghr.  to^vXIt,  firom  vopct,  and  oZha, 
the  guTM).    A  gum-boil. 

Paron  ^Lat.).  A  genus  of  Conirostral 
Passerine  buds  allied  to  the  crows,  character- 
ised by  having  the  conical  beak  straight  and 
rather  slender,  with  few  hairs  at  its  base; 
nostrils  round,  and  covered  by  refiected  bristly 
feathers;  the  hind  toe  is  strong,  and  armed 
with  a  long  hooked  daw.  To  this  genus 
belong  the  native  birds  commonly  called  tits 
or  titmice,  of  which  the  tomtit  (Pariis  caruleus, 
Ray)  is  the  best  known  species.  The  great  tit 
{Parus  mqjor\  the  marsh  tit  (Parus  palttstris'l, 
the  cole  tit  (Parus  ater),  and  the  crested  tit 
(Parus  eristatus),  have  the  bill  longer  and 
more  pointed ;  the  last-named  species  is  rare 
in  this  coimtry.  They  are  active  little  birds, 
continually  fiitting  from  spray  to  spray,  and 
suspending  themselves  in  all  kinds  of  attitudes, 
rending  apart  the  seeds  on  which  they  feed, 
devouring  insects,  and  not  even  sparing  small 
birds,  when  they  happen  to  find  them  sick  and 
are  able  to  destroy  Uiem.  They  store  up  pro- 
visions of  grain,  build  their  nests  in  the  holes 
of  trees,  and  produce  more  eggs  than  is  usual 
among  the  Passerine  birds. 

Pascal**  TlieiMram.  In  Conic  Sections, 
this  theorem  may  be  thus  enunciatfd.  The 
intersections  of  the  three  pairs  of  opposite  sides 
of  any  hexsgon  inscribea  in  a  conic  lie  in  a 
right  line.  The  theorem  follows  at  once  from 
the  anharmonic  properties  of  a  conic ;  it  may 
also  be  proved,  after  establishing  it  in  the  case  of 
a  circle,  by  the  method  of  projections.  It  also 
gives  rise  to  important  ooroUtuies  when  two  or 
more  of  the  comers  of  the  hexagon  are  con- 
ceived to'coindde.  The  ri^ht  line  in  which  the 
three  intersection  points  be  is  called  a  Pascal 
line.  Six  points  on  a  oonic  being  joined  in 
all  possible  ways  give  rise  to  sixty  different 
inscribed  hexagons,  to  which  correspond  sixty 
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WikcH  lines,  Steiner  m*^  0«rgonxie'B  AnnaUBi 
Pliicker  in  CreU«*8  c/btfTTZo/,  and  Kirkman  and 
Cayley  in  the  Cam,  and  Duh.  Math,  Jowmalf 
luiTo  inrestigated  tbe  properties  of  these  lines : 
a  r^um4  of  their  inyestigations  will  be  found 
in  l^lmon's  (kmU  SBctiont, 

Pascal's  theorem  is  to  be  found  in  the 
discoyerer  B  Eimi  9ur  les  Coniques,  He  is  said 
to  haye  founded  the  whole  theory  of  conic  sec- 
tions upon  it.  ^e  reciprocal  theorem  was 
discoyered  by  Brianchon. 

Fuolial  Cyoto.  The  name  given  to  the 
cycle  which  serves  to  ascertain  when  Easter 
occurs.  It  is  formed  by  multiplying  by  each 
other  the  cycle  of  the  sun,  which  consists  of 
twenty-eight,  and  the  cycle  of  the  moon,  which 
consists  of  nineteen,  years.     [Passoveb.] 

Paachal  Flower  or  Fasque  Flower. 
The  Anenume  Pulsatilla;  so  called  from  its 
flowering  about  Easter. 

Pulia.  A  title  of  honour,  giyen  in  the 
origin  of  the  Turkish  empire  to  the  ministers 
and  chief  assistants  of  the  sultan,  whether  mi- 
litary or  learned.  (Von  Hammer's  History  of 
the  Turkish  Empire^  yoL  i.  p.  137.)  In  process 
of  time  the  title  was  bestowed  particularly  on 
the  goyemors  of  proyinces,  styled  pashdiks. 
The  distinction  of  rank  between  the  two  classes 
of  pashas  consists  in  the  number  of  horse-tails 
which  are  carried  before  them  as  standnrds,  the 
higher  haying  three  and  the  lower  two.  There 
were  imtil  recently  twonty-fiye  pashaliks,  sub- 
divided into  sangiacktes,  besides  yarious  inde- 
pendent jurisdictions  scattjBred  over  the  empire. 

Pulgrapliy  (Or,  was,  aJU^  and  y(d(p^t  ^ 
write).  The  imagmaxy  universal  language  to 
be  spoken  and  written  by  all  nations,  the  inven- 
tiuii  of  which  has  exercised  the  ingenuity  of 
so  many  learned  men,  has  been  denoted  by  this 
word.  Leibnitz  seems  to  have  been  one  of  tl^ 
first  who  conceived  this  to  be  possible.  Many 
writers  in  Germany  (where  the  name  was  in- 
yentcd)  haye  followea  him  in  the  endeayour  to 
devise  schemes  for  this  fanciful  object.  In 
England,  Bishop  WiUdns,  in  the  reign  of 
Charles  II.,  inyented  a  scheme  for  a  tmiyersal 
language,  grammar,  and  character.  (Max 
Miiller,  Lectures  on  Langiiaget  2nd  series, 
p.  47  &c) 

Fasipba^.    [Minotaur.] 

Fasquinada  (Ital.  pasquinata).  A  satiri- 
cal writing  directed  against  one  or  more 
indiyiduals.  A  mutilated  ancient  statue  of  a 
gladiator  dug  up  at  Home  about  300  years 
ago,  which  now  lies  near  the  Capitol,  was 
popularly  termed,  by  the  Romans,  'Pasquino,' 
from  the  name,  it  is  said,  of  a  barber  of 
eoccntric  and  w^-known  character,  opposite  to 
whose  house  it  was  orimnally  set  up.  This 
statue,  and  another,  caUed  by  the  populace 
Marforio,in  the  same  neighbourhood,  were  used 
for  the  purpose  of  bearing  satirical  placards, 
often  reflecting  on  the  court  and  church  of 
Home,  which  were  affixed  to  them  at  ni&;ht,  not 
onfrcquently  in  the  form  of  a  dialogue  between 
the  two  statues.  So  annoying  did  Pasquin  often 
become  to  the  government,  that  on  one  occasion 
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a  serious  design  was  entertained  of  tluowiii^ 
him  into  the  river ;  but  the  ministers  of  the  thea 
reigning  pontiff  are  said  to  have- dissuaded  Yarn 
from  it,  representing  that  if  this  were  done, 
'the  frogs  in  the  Tiber  would  croak   louder 
than  ever  Pasquin  had  spoken.'     He  has,  how- 
ever, lost  his  public  spirit,  and  rarely  or  never 
ventures  to  attack  the  powers  that  be.    But 
his  statue  is    still  the  occasional  reoeptade 
of   jocose    comments    on    prrrate     matters. 
Matthews  {Diary  of  an  Invalid)  mentions  an 
instance  which  occurred  dunng  his  stay  at 
Rome.    A  man  of  the  name  of  Ciesar  (common 
among  \h»  townsfolk  there)  had  married  a  girl 
of  the  name  of  Roma.    Pasquin  was  placaidcd 
with  '  Caye,  Caesar,  ne  tua  Roma  respublica  flat.' 
The  man  replied  by  Marforio,  *  Csesar  imperat' 
To  which  the  retort  was,  '  £i]«>  ooronabittir.' 
Hence  Pasquinata  and  PasquSles  became,  in 
Italy,  conventional  words  to  signify  writingB  of 
that  description,  and  have  been  naturalised  in 
other  languages.    In  French  and  German  they 
have  been  uaed  in  the  legal  yoeabnlazy  in  tht 
sense  of  libel. 

Faae.  In  a  Military  senM,  this  word  aigm- 
fies  a  straight  or  narrow  defile;  alao,  a  written 
permission  to  a  soldier  to  go  on  leave. 

FaMair«  (^.)-  ^  Architecture,  the  pait 
of  a  building  allotted  for  giving  acceaa  to  the 
different  apartments. 

Passaob;  In  Music,  a  short  portion  of  anf 
composition. 

Faaeave,  Birds  of;    [Migratiok.] 

FaMant(Fr.).  In  Heraldry,  a  term  used  to 
describe  a  b^ist  when  represented  in  a  walk- 
ing position.  Passant  guardant,  walking  with 
the  full  face  turned  towards  the  spectator. 

Faasepartout  (Fr.).  In  Engraving,  a 
plate  or  piece  of  wood,  whose  centre  part  is 
entirely  cut  out;  round  the  interior  edge  of 
the  outer  part  a  border  or  ornamental  design  is 
engruved,  and  hence  it  serves  as  a  frame  to 
whatever  may  be  placed  in  the  centre. 

The  term  is  also  used  for  a  master  key  to 
open  several  locks. 

FasserlBaa  (Lat.  passer,  a  sparrow).  The 
name  given  by  Linnseus  and  Cuvier  to  the 
typical  order  of  birds,  including  tiioee  which 
neither  manifest  the  violence  of  the  birds  of 
prey,  nor  have  the  fixed  regimen  of  the  teires- 
trial  birds,  but  which  feed  on  insects,  fruit,  or 
grain,  according  to  the  slendemess  or  strength 
of  their  beak ;  some,  with  sharp  apd  toothed 
mandibles,  feeding  on  small  birds.  All  the 
Passerines  have  short  and  slender  legs,  with 
three  toes  before  and  one  behind ;  the  two 
external  toes  being  united  by  a  yery  shout 
membrane.  They  form  the  most  extensive 
and  yaried  order  of  birds,  and  are  the  least 
readily  recognisable  by  distinctiye  characters 
common  to  the  whole  group.  Their  feet,  being 
more  especially  adapted  to  the  delicate  labours 
of  nidificatiun,  have  neither  the  webbed  struc- 
ture of  those  of  the  swimmers,  nor  the  robust 
strength  or  destructive  talons  which  character- 
ise the  bird  of  rapinr,  nor  the  extended  toes 
which  enable  the  wader  to  walk  safely  ov«r 
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marshy  Qoils,  and  ^xead>  lightly  on  the  floatiDg 
leayes  of  aquatic  plants;  but.  the  toea  are 
qleoder,  flexible,  and  moderately  elongated 
with  long,  pointed,  and  slightly  curved  daws. 

The  Passerines  in  general  have  the  females  | 
smaller  and  less  brilliant  in  their  plumage  than 
the  males ;  they  always  live  in  pairs,  build  in  ' 
tjrces,  and  display  the  greatest  art  in  the  con- ! 
stmetion  of  their  nests.  The.young  are  excluded  i 
in  a  blind  and  naked  state,  and  wholly  de- . 
pond  for  subaistencey  during  a  certain  period, 
on  parental  care.     The  brain  arrives  m  this ' 
order  at  its  greatest  proportional  size ;  the 
organ  of  voice  here  attains  its  utmost  com- 1 
plexity ;    and  all  the  characteristica  of    the 
bird,  as  power  of  flight,  melody  of  voice,  and 
beauty  of  plumage,  are  enjoyed  in  the  highest 
perfection  by  one  or  other  of  the  groups  of 
this  extensive  and  varied  order. 

The  beak  of  the  Passerines  varies  in  form 
according  to  the  nature  of  its  food,  which  may 
be  small  or  young  birds,  carrion,  insects,  fruit, 
seedsr  vegetable  juices,  or  of  a  mixed  kind. 
The  modifications  of  the  rostrum  have  there- 
fore afforded  convenient  characters  for  the  tribes 
or  subdivisions  of  the  order,  which  are  termed, 
1.  Dextibostiuis;  2.  Conxbostbxs  ;  3.  Ten'ui- 
nosTBBS ;  4.  FissiaosTBss.  The  ovder  is  also 
termed  Insessobbs. 

Vaasillora  (Lat  Flos  passionis).  The 
typical  genus  of  ^amjLuractm,  xx>mprising  nu- 
merous  species,  mostly  of  climbing  habit,  and 
many  of  tnem  of  great  beauty.  One  of  the  most 
curious  parts  of  their  structure  is  the  CMona,  a 
circle  or  coloured  thzead-liko  process  surround- 
ing the  stigma.  Several  of  the  species  bear  edible 
fruits,  known  under  the  names  of  Gkranadilla. 
Water  Lemon,  Sweet  Calabash,  &c  The  orna- 
mental species  are  amongst  the  finest  climbers 
for  hothouse  or  greenhouse  cultivation. 

VasalfloraeesB  (Passiflora,  or  Flos  pas- 
sionis, one  of  the  genera).  A  natoral  order  of 
twining  calydfloral  plants  belonging  to  the 
Violal  alliance  of  Exogens.  They  bear  very 
show^  flowers,  furnished  with  numerous  rays 
of  bnUiant  colours  between  the  corolla  and  the 
stamens.  They  chiefly  inhabit  the  hotter  parts 
of  the  world,  and  bear  a  fruit  not  unfike  that 
of  the  gourd,  to  which  natural  order  th(7  are 
related.  Independently  of  the  beauty  of  their 
flowers,  some  yield  fruits,  eaten  under  the 
name  of  Granadilla  and  Water  Lemon;  and 
others  have  a  hard  black  wood,  not  unlike 
ebony. 

VasslBiT  Votes.  Li  Music,  graces  wherein 
two  notes  are  connected  by  smaller  intervening 
notes. 

Fasslon  (Lat.  passio).  The  sufiferings  of 
Christ,  which  He  is  described  as  having  endured 
between  the  Last  Supper  and  the  moment  of 
His  death.  Passion-week  is  that  in  the  course 
of  which  these  sufferings  took  place ;  namely, 
that  immediately  preceding  Easter.  It  was  va- 
riously called  Hebdomada  luctuoaa,  inoffioiosa, 
j^nosa^  indulgentuBj  nigray  sancta^  ttltima, 

Passion  nower.  *  The  popular  name  for 
the  plants  of  the  genus  Passiflora. 
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The  name  popularly  given  to 
the  different  emotioiisof  'th«  mind,  as.  love^ 
anger»  &c«  Various'  ingenious '-speGadatioiui 
have'beeii  histituted -to  ascertain- mether  the 
precise  situation  of  the  ittpetns  of  the  passions 
be  in  the  :spiritual  or  material  part  of  man. 
Some  philos^ihen^  and  amonff  these  -Descartes, 
eonsider  them  wholly  seated  in  the  corporeal 
system.  Malebranche  regards  them  as  those 
agitations  of'  the  soul  winch  ^loeeed  from  un** 
common  influence  and  motion  m  the  blood  and 
animal  spirits.  'Though  the  passions,'  says 
Burton,  in  his  Anatomy  of  Mdancholyt  *  dwell 
between  the'  confines  of  sense  and  reason,  yet 
they  rather  follow  sense  than  reason,  because 
they  are  drowned  in  corporeal  organs  of  sense. 
They  are  commonly  reduced  into  two  indi- 
nati<ms,  irmwibU  and  coneupUcibU.  The  Tho- 
mists  -  subdhida  them  into  eleven,  six '  in  the 
coveting  and  five  in  the  invading,  AristotUi 
reduceth  all  to  pleasure  and  x)ain,  Plato  to  love 
and  hatred.  Vivos  to  good  and  bad.  If  good, 
it  is  present,  and  then  we  absolutely  joy  and 
love ;  or  to  come,  and  then  we  desire  and  hope 
for  it-!  if  evil,  we  absolutely  hate  it ;  if  present, 
it  is  sorrow ;  if  to  come,  fear.  .  .  .  All  other 
passions  are  subordinate  unto  these  four,  or 
six,  as  some  will — ^love,'  joy,  desire,  hatred, 
sorrow,  fear.  The  rest,  as  anger,  envy,  emu- 
lation, pride,  jealonsie,  anxiety,  miserid,  shame, 
disedntent,'  despair,  ambition,  avarice,  &o.  are 
veducible  iihto  the  first'  (i.  e.  the  irasdhle). 
We  may*  merely  refierihe  reader  to  the  works 
of  Hume,  Keicl,  Hartley,  Locke,  Lord  KiAnes» 
Bishop  Sutler,  &c  (Maass's  Vereitck  Uber  die 
Lndetuchaften,  2  tUe.  Halle  1805.) 

Passiokb.  In  Painting  and  Sculpture,  th» 
representation  of  the  violent  emotions  of  the 
mmd^fproduced  by  «anger,  fear,  grief,  jto.  The 
expression  of  the  passions  is  a  language  without 
which  the  painter  can  never  hope  for  success : 
it  is  in  this 'that  he  has  the  means  of  appealing 
to  the  sympathy  of  tkte  spectator.  The  doss 
observation  of  nature  under  similar  rircum^ 
stances  is  the  only  mode  by  which  his  aim  can 
be  acoomplishad. 

Vassowsr  or  FaaolMu  A  festival-  among 
the  Jews,  whidi  derrv«8  its  name  from  ths 
incident  df  the  angel  passing  ever  the  houses 
of  the  Israelites,  and  sparing  their  first-bom^ 
when  those  of  the  Egyptians  were  put  to  death. 
The  name  of  passover  or  paschal  lamb  was 
likewise  given,  to  the  lamb  slain  in  memory  of 
that  deliverance.  The  festival  lasted  seven  days 
beginning  on  the  evening  of  the  fourteenth  of 
the  mon£b  Nisan,  and  commenced  with  killing 
the  lamb.  The  regulations  appointed  for  this 
festival  are  detailed  in  Exod.  zii. 

Pmssport.  A  warrant  of  protection  and 
authority  to  travel,  granted  to  persons  moving 
from  place  to  place  by  the  competent  ofScer. 
The  word  appears  to  be  derived  from  the  ma- 
ritime usage  of  some  continental  countries,  of 
giving  sinular  authorities  from  the  admiral  of 
a  naval  station  to  vessels  leaving  harbours  within 
his  jurisdiction.  As  passports  are  not  required 
in  our  own  countiy,  the  oiAj  species  known  to 


PASTE 

Britisli  trayellera  is  that  of  foreign  paMporU, 
which,  for  an  Englishman  trayelling  on  the  con- 
tinent of  Europe,  are  usually  made  ont  bj  the 
Foreign  Office,  or  by  agents  appointed  for  tha^ 
purpose  at  the  ontports,  &c,  on  payment  of  a 
small  fee.    They  are  eubject  to  Tisa  or  inspec- 
tion  by  the  proper  authorities  at  the  place  where 
the  trayeller  disembarks,  and  also  at  other 
places  which  he  may  reach,  according  to  the 
police  regulations  of  each  particular  country, 
and  on  passing  the  firontiers  of  states.    France 
has  recently  set  the  example  of  the  abolition  of 
passports,  in  the  case  of  English  travellers ; 
but  in  that  as  well  as  many  other  continental 
countries,  home  passports  are  necessary  for  the 
native  trayeller.    According  to  the  letter  of  the 
French  law  (since  1796),  a  Frenchman  cannot 
pass  the  limits  of  the  canton  in  which  he  is 
aomiciled  without  a  passport ;  but  in  practice 
it  is  not  required  within  the  extent  of  the 
department.    Legally  speaking,  the  strict  for- 
malities of  an  internal  passport,  in  France,  re- 
quire the  direction  of  a  journey  to  be  specified, 
and  its  exact  execution  attested  by  the  visas 
and  signatures  of  the  police  authorities  at  erery 
place  mentioned  in   it;  and  these  laws  are, 
from  their  severity,  so  incapable  of  complete 
execution,  that  it  is  a  common  saying,  that  no 
man  but  a  rogue  is  erer  entirely  en  r^le  with 
respect  to  his  passport,  suspicious  characters 
being  usually    the  most  p^icular  in   their 
attention  to  formalities,  for  fear  of  detention. 
A  Frenchman  trarelling  without  properly  au- 
thenficated  passport  is  liable  to  arrest  and 
detention  for  a  period  not  exceeding  a  month. 
Such,  at  least,  are  the  legal  formalities ;  but 
of   late  years  they  have  been    considerably 
modified  in  practice  in  ordinary  times. 

Vasta  (Fr.  p&te).  In  Qem  Sculpture,  a 
species  of  glass,  used  for  imitating  gems.  This 
art  was  known  to  the  ancients,  and  after  being 
lost,  was  restored,  at  the  end  of  the  fifteenth 
century,  by  a  Milanese  artist.  [Glass  ;  Gbms, 
Abtificial.] 

The  term  paste  is  also  applied  to  the  earthy 
mixture  for  pottery  and  porcelain:  also  to 
dough,  and  to  the  solution  of  starch,  or  wheat 
flour,  made  by  first  mixing  it  with  a  proper 
proportion  of  cold  water,  and  then  adding 
boibng  water  under  constant  stirring  so  as  to 
form  an  even  solution.  Alum  is  often  added 
to  paste,  to  strengthen  it. 

Vastel  (Lat.  pastillus).  In  Painting,  a 
crayon  formed  with  any  colour  and  gum 
water,  for  painting  on  paper  or  parchment. 
The  great  defect  of  this  mode  of  painting  is  its 
want  of  durability.  Pastels  must  necessarily 
be  protected  by  glass.  The  Picture  Gallery  at 
Dresden  contains  a  remarkable  collection  of 
this  class  of  drawings  or  painting.    [Cbaton.I 

Vastem  (Low  Lat.  pastorium,  a  shackle 
for  horses  while  jxuturing ;  hence  the  joint  on 
which  the  shackle  was  fastened :  Wedgwood). 
The  part  of  the  horse's  foot  under  the  fetlock 
to  the  heeL 

9astlo€lo  (ItaL).  In  Painting,  a  picture 
painted  by  a  master  in  a  style  dissimilar  to 
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that  in  which  he  generally  painted,  and  in 
imitation  of  some  other  master.  Dayid  Teniers 
could,  for  instance,  imitate,  with  surprising 
exactness,  the  styles  of  many  of  the  first 
masters  of  Italy  and  Flanders.  The  same 
may  be  affirmed  of  Luoa  Giordano  and  seyeral 
other  painters. 

VaatU  (Lat.  pastillus).  In  Pharmacy,  a 
kind  of  lozenge.  A  compound  of  charcoal  with 
odoriferous  substances,  which  difitises  an  agree- 
able perfume  during  its  slow  oombustion. 

Vaatlnaoa  (Lat.  a  parsnip).  The  botanical 
name  of  the  "Passstp. 

Vaston  &ettara,  Tbe.    A   curious   col- 
lection, published  as   original  letters  by  va- 
rious persons  of  rank  and  consequence,  four 
volumes,  in  1787  and  1789,  by  Mr.,  afterwards 
Sir  John,  Fenn,  a  Norfolk  gentleman  ;  a  fifth, 
in  1823,  by  his  literary  executor,  Mr.  Serjeant 
Frere.     They  purport  to  be  letters  and  other 
documents,  collected  by,  and  for  the  most  part 
written  to,  members  of  the  Paston  fam^,  in 
Norfolk,  during  the  period  from  Henry  Vl.  to 
Henry  VII.  inclusive ;  and  hare  been  largely 
used  by  historical  and  antiquarian  writers  for 
the  information  which  they  convey  respecting 
the  language  and  manners  of  the  age. 

The  authenticity  of  these  letters  has  been 
disputed,  on  groimds  stated  by  Mr.  Merivale 
in  the  Fortnightly  Review  for  Sept.  1,  1865: 
in  particular,  that  the  originals  had  never 
been  discovered ;  those  of  the  first  four  vo- 
lumes, alleged  to  have  been  deposited  in  tbe 
library  of  George  III.,  never  haymg  been  found 
in  that  repository  or  elsewhere.  But  doca- 
ments  stated  to  be  the  originals  of  the  fifth 
Tolume  (which  had  been  equally  unaccounted 
for)  have  since  been  presented  by  the  son  of 
its  editor,  Serjeant  Frere,  to  the  Antiquarian 
Society,  where  they  are  now  open  to  inspection. 

VaatoraL    [Eclooub;  Bucolic;  Idtll.] 

Vastonraaiuc  (Old  Fr.  shepherds).  Insur- 
gent peasants  who  took  up  arms  in  France 
during  the  absence  of  King  Louis  DC.  <» 
his  crusade.  They  were  led  by  a  Cister- 
cian monk,  who  took  the  name  of  'Jacob, 
Master  of  Hungary,'  and  seduced  them  to 
follow  him  in  his  fanatical  extravagance. 
They  committed  rarious  excesses,  from  the 
frontier  of  Flanders,  on  which  they  at  first 
assembled,  to  Bourges,  where  their  leader  was 
killed  in  a  tumult,  and  his  horde  dispersed. 
Seventy  years  afterwards  a  similar  insurrec- 
tion of  people  calling  themselves  Pastoureanx 
brokf"  out  under  the  same  pretence  of  a 
crusade,  and  was  distinguished  by  a  grand 
massacre  of  the  Jews.  (Hallam,  Middle  Aget^ 
ch.  ix.  part  i.) 

Vaature  (Lat.  pastura,  a  feeding  ground). 
Land  under  grass  and  herbage,  which  is  eaten 
on  the  spot  by  horses,  cattle,  &c.  HiUpoH 
ture  is  a  term  applied  to  hilly  and  mountainous 
lands,  which  are  kept  perpetually  under  their 
natural  grasses  and  herbage,  while  artificial 
pastures  are  produced  by  sowing  on  lands 
which  are  occasionally  subjected  to  the  ploog^L 
In  all  artificial  pastures  the  principal  grass  is 
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nre  grass,  and  the  priDcipal  herbage  plant 
the  white  clover.  Perpetual  pastures  are  such 
as  are  neyer  subjected  to  the  plough,  and 
never  receive  any  other  manure  than  what  is 
left  on  them  by  the  pasturing  animals ;  but 
artificial  pastures  are  occasionally  mown,  and 
sometimes  receive  a  top-dressinff  of  dung,  or 
some  mixture  of  dung  and  earth,  lime,  &c. 

VataTinlty.  A  term  in  use  among  critics 
to  denote  a  provincial  idiom  in  s^ech;  so 
named  after  that  of  livy  the  historian,  from 
his  being  bom  at  Patavium  (Padua),  a  provin- 
cial town  of  the  Roman  empire.  Wherein  the 
alleged  defect  of  Livy*s  wntings  consists,  has 
never  been  distinctly  pointed  out  by  any  critic, 
ancient  or  modem. 

Vatoliottly.  A  well-known  perfume  obtained 
from  yogostemon  Paichouly,  the  Pacha-pat  of  the 
Hindus,  a  subshrubby  labiate  plant  from  Sylhet 
and  Malacca.  Patchouly  is  highly  popular  in 
India,  where  it  is  one  of  the  commonest  per- 
fumes found  in  the  bazaars. 

Vata.  In  Fortification,  a  kind  of  platform 
encompassed  with  a  parapet,  and  having  no- 
thing to  flank  it. 

Vat^e  or  Vatonoe  (Fr.).  In  Heraldry,  a 
sort  of  crostf,  small  at  the  centre  and  widening 
towards  the  ends,  which  are  very  broad. 

Patella  (Lat.  a  small  plate).  The  small, 
flat^  and  somewhat  heart-snaped  bone,  which  is 
placed  at  the  fore  part  of  the  knee  joint,  and 
commonly  called  the  kneepan. 

Vatellolds.  The  name  of  a  family  of 
Cyclobranchiate  Gastropods,  having  the  limpet 
(Patella)  as  the  type. 

Vaten  (Lat  patina).  In  Ecclesiastical 
usage,  the  stand  or  saucer  on  which  the  chalice 
rests.  It  was  frequently  highly  ornamented 
by  artists  in  the  fifteenth  and  sixteenth  cen- 
turies. In  the  administration  of  the  Eucha- 
rist in  England,  the  paten  is  the  vessel  on 
which  the  bread  is  placed. 

Vatant  (Lat.  patere,  to  be  open).  In 
Political  Economy,  an  act  of  the  executive  by 
which  some  sole  privilose  is  conferred  on  an  in- 
dividual, on  a  partnership,  or  on  a  company.  The 
form  of  a  patent  is  that  of  an  advertisement  to 
the  general  public,  or  to  all  men.  Patents  are 
granted  by  which  political  privileges  are  con- 
ferred, as  those  which  constitute  a  peer;  or 
executive,  as  those  b^  which  a  bishop,  a  judge, 
or  a  minister  is  appomted,  or  by  which  a  cor- 
poration is  entitled  to  possess  a  legal  exist- 
ence, and  exercise  special  powers,  as  the  in- 
struments by  which  an  academical  college  or 
a  society  is  created;  or,  lastlv,  by  which  the 
privilege  of  »ole  sale  is  vested  in  a  corporation 
and  its  successors,  or  in  an  individual,  his 
assignees,  administrators,  and  executors,  for 
(in  general)  a  fixed  and  determinate  period  of 
time.  In  the  present  article  we  shall  busy 
ourselves  chiefly  with  the  last  of  these  senses, 
the  most  significant  and  familiar. 

From  very  early  times,  the  crown  exercised, 
in  a  capricious  and  arbitrary  way,  that  part 
of  the  prerogative  which  it  was  supposea  to 
possess  indefeasibly ;  the  right,  namely,  ofcon- 
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ferring  special  privileges  on  persons  and  cor- 
porations. We  have  already  adverted,  under 
the  head  Monofolt,  to  the  leading  &cts  in 
the  history  of  these  royal  instruments.  At 
present  it  is  necessary  to  notice  those  forms 
of  patent  only  which  are  conferred  in  the  inte- 
rest of  the  public,  or  as  part  of  the  undoubted 
right  or  property  of  the  patentee,  or  of  both  the 
public  and  the  object  of  the  grant. 

Under  patents  conferred  in  the  interest  of  the 
public,  we  may  rank  the  privileges  bestowed  on 
universities  and  other  bodies  empowered  to 
issue  certificates  of  proficiencv  to  such  persons 
as  conform  to  a  course  of  study,  and  generally 
submit  to  an  examination  in  the  suqjects  in 
which  they  are  supposed  to  have  attained  a 
sufficient  knowledge.  It  is  dear,  that,  if  it 
were  at  the  discretion  of  any  self-constituted 
body  to  grant  a  diploma  in  any  branch  of  prac* 
tical  science,  the  real  significance  of  the  dis- 
tinction  would  be  rapiSy  lost,  and  that  the 
public  would  really  suffer  by  want  of  anv 
means  of  discrimination.  The  office  of  su^ 
bodies  is  analogous  to  that  of  a  mint:  only 
those  who  are  eiperienced  can  detect  degrees 
of  alloy  in  the  precious  metals,  but  anyone  can 
with  tolerable  distinctness  make  an  estimate 
of  coined  money.  A  certificate  of  proficiency 
is  an  aid  towards  the  discrimination  of  compe- 
tency on  the  part  of  the  person  who  offers  a 
!  service,  and  is  thereupon  a  great  gain  to  the 
I  public  It  is,  however,  quite  another  matter 
when  the  government  goes  beyond  this  rule  of 
I  police  over  the  |^nt  of  such  certificates,  and, 
i  nowever  much  it  may  be  justified  in  the  case 
of  its  own  servants,  enacts  that  a  sole  privilege 
of  dealing  with  the  general  public  should  be 
I  accorded  to  the  holders  of  such  certificates.  It 
is  certain  that  in  practice  the  public  will  not 
'  agree  to  any  limitaUon  on  their  discretion  in 
'  the  employment  of  persons  certificated  or  not, 
I  and  that  in  consequence  the  law  will  be  made 
'  only  to  be  evaded.  Everyone's  experience  will 
inform  him  how  futile  are  the  legi^ative  enact- 
ments which  pretend  to  give  the  privilege  of 
sole  practice  to  such  metucal  practitioners  as 
are  certificated  by  the  several  constituted 
medical  boards.  No  sensible  person,  indeed, 
would  employ  the  services  of  incompetent  per- 
sons; but  it  may  be  doubted  whether  a  formal 
examination  secures  the  public  from  practical 
incompetence,  and  whether  also  the  disposition 
to  exercise  private  discretion  in  the  dioice  of 
persons  who  may  give  medical  advice  is  not 
exaggerated  by  the  very  privilege  which  is 
centred  on  particular  individuals.  The  right 
of  action  for  malpractice  appears  to  be  a  per- 
fectly sufficient  safeguard  against  all  possible 
evils  of  incompetent  practice.  The  same  rule 
applies  to  the  profession  of  law,  the  privileges 
accorded  to  leg^  practitioners  being  on  econo- 
mical principles  oaious,andin  practice  nugatoiy 
and  unnecessaiy. 

Again,  a  patent  may  be  granted  in  the  first 
instance  for  the  pecuniary  benefit  of  its  ob- 
ject, and  its  continuance  may  become  a  publio 
convenience.     Such  a  patent  is  the  privilege 
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■ceorded  to  the  unirenrities  and  the  three 
qiieen's  printers  in  the  publication  of  the  Bible, 
because,  no  suspicion  of  fraud  beine  possible  in 
these  cases,  and  the  patent  extending  only  to 
the  text  of  the  authorised  version,  the  reprint 
of  exact  copies  is  secured  to  the  community, 
and  thechiefinoonyenience  of  monopoly,  namely 
a  high  price,  is  obviated  .b^  the  plurality  of  the 
patentees  and  the  competition  of  the  publishers. 
in  all  likelihood,  if  the  publication  of  the  Bible 
had  been  left  entirely  to  private  enterprise,  it 
would  never  have  been  sullied  at  so  cheap  a 
rate  as  at  present ;  it  is  equally  probable  that 
the  text  would  have  been  far  less  trustworthy. 
The  word  patent,  however,  is  commonly  used 
to  denote  a  privilege  aeoorded  to  an  inventor, 
for  the  sole  use  of  some  process  by  which 
an  object  in  demand  may  be  supplied  to  the 
public,  or  some  product  already  familiar  to  the 

Ettblic  may  be  made  more  easily  and  efficiently. 
Q  the  earliest  times  in  which  such  patents 
were  granted,  the  inventors  were  called  pro- 
j«otora»  though  the  extravagant  proposals  nmde 
cry  such  inventors  led  to  the  word  being  used 
in  a  contemptuous  sense.  The  ground  on 
which  patents  are  ^nted  is  twofold.  The 
interest  of  the  public  is  supposed  to  be  served 
by  the  deferred  right  which  they  hare  in  the 
process  or  invention  (the  privilege  of  sole  sale 
being  always  limited  to  a  term),  and  the  fact 
that,  m  order  to  secure  the  right,  a  full  and 
detailed  publication  must  be  given  of  the 
moeess ;  while  the  interest  of  the  inventors 
IS  served  in  the  presumption  that  a  patent  is 
a  stimulus  to  mvention  and  improvement, 
and  that  there  is  a  real  right  of  property  in 
priority  of  discovery. 

Opinion  is  largely  divided  as  to  the  efficiency 
of  tne  patent  system  in  securing  these  mutual 
advantages.  It  is  urged  in  opposition  to  the 
view  taken  of  the  benefit  to  the  public,  that 
there  is  far  more  hindrance  put  on  industrial 
action  by  the  provisions  of  patent  rights  than 
possible  benefit  in  the  future,  and  that  vexa- 
tioua  and  mischievous  traps  are  set  in  the 
way  of  independent  and  bon&  fide  a^laptation 
by  the  existence  of  an  enormous  number  of 
obscure  rights  conferred  on  those  who  have 
appropriated  part  of  the  process,  the  beginning 
and  end  of  which  are  matters  already  of  public 
property;  and,  further,  that  the  vindication 
of  patent  rights  involves  a  great  amount  of 
litigation,  and,  besides  the  expense  implied  in 
the  apparatus  of  law,  and  the  time  of  juries, 
entails  gn^eat  charges  on  manufacturers,  and  as 
a  consequence  great  loss  to  consumers.  Again, 
it  is  alleged  that  instead  of  patent  right  being 
a  stimulus  to  invention,  it  is  in  fact  a  stimulus 
to  gambling;  that  men  are  diverted  from  patient 
and  steady  industiy  into  dreams  of  some  dis- 
oovery  by  which  fortunes  may  be  speedily 
attained ;  and  that  there  is  not  and  cannot  be 
a  more  pitiable  object  than  a  professed  inventor 
and  patentee.  It  is  stated,  too,  that  so  far 
from  the  interest  of  inventors  being  furthen»d, 
the  person  really  benefited  is  some  capitalist, 
who  makes  a  hard  bargain  for  really  useful 
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inventions,  and  appropriates  all  the  pnofit— 
that  the  patent  system  is  a  powerfVd  engine  for 
protecting,  under  the  guise  of  justice  to  in- 
ventors, the  present  and  future  gains  of  mere 
traders,  who  contrive  by  these  means  to  secure 
a  monopoly  of  supply.  And,  further,  it  is 
alleged  that  there  is  no  true  property  in  inven- 
tion ;  that  simultaneous  discovery  is  tho  rule, 
independent  invention  the  rare  exception ;  that, 
in  fact,  a  patent  is  ordinarily  assigned  to  the 
mere  accident  of  priority,  to  the  detriment  of 
others  who  have  as  effectively  found  out  the 
power  or  the  process  appropriated ;  and  that 
therefore,  on  toe  whole,  the  disadvantages  of  the 
system  greatly  exceed  the  benefits.  It  may  bo 
added,  that  tnese  views  are  shared  at  once  by 
many  manufacturers  and  patentees,  as  well  as 
by  economists,  and  that  almost  all  persons  con- 
demn the  present  system,  though  they  are  not 
agreed  as  to  the  remedy. 

The  case  of  copyright  is  very  different. 
There  cannot  be  a  simultaneous  production  by 
two  persons  of  the  same  book  or  work  of  art, 
and,  therefore,  that  definite  appropriation  of  a 
right  which  cannot  be  at  once  possessed  by  two 
or  more  persons  in  the  same  object,  except  by 
voluntary  association,  and  which  constitutes 
the  fundamental  characteristic  of  property, 
does  belong  to  literary  products.  It  nas  been 
doubted,  however,  whether  literary  property  is 
in  any  way  benefited  by  the  protection  of  the 
law. 

The  granting  of  patents  is  now  regulated  by 
the  Patent  Law  Amendment  Act  1862,  under 
which  an  inventor  may  obtain  protection  for 
his  invention  for  six  months  after  filing  a  pro- 
visional specification  describing  it  He  has 
thus  time  to  consider  whether  he  will  take  out 
a  patent  or  not;  if  he  does  so,  ho  may  ob- 
tam  a  patent  for  the  term  of  fourteen  years 
on  payment  of  stamp  duties  to  the  amount 
of  25/.,  but  the  patent  is  made  determinable 
at  the  expiration  of  three  and  seven  years 
respectively  unless  further  stamp  duties  of  601. 
ana  100/.  are  paid:  this  enables  a  patentee  to 
abandon  an  unprofitable  invention.  A  pro- 
longation of  the  term  granted  by  original 
letters  patent  may  b  obtained  upon  applica- 
tion to  the  Judicial  Committee  of  the  IVivy 
Council,  if  it  be  shown  that  the  expense  and 
labour  incurred  in  perfecting  the  invention 
has  not  been  sufficiently  remunerated. 

Letters  patent  must  be  granted  for  '  new 
manufactures  within  this  realm  which  others  at 
the  time  of  making  such  letters  patent  and 
grants  shall  not  use,'  i.  e.  use  in  public. 

Letters  patent  now  (contrary  to  the  former 
law)  extend  to  the  whole  of  the  United  Kingdom 
of  Great  Britain  and  Ireland,  the  Channel 
Islands,  and  the  Isle  of  Man ;  and  in  case  the 
warrant  for  granting  the  patent  shall  so  direct, 
they  may  be  made  apphcable  to  the  colonies 
ana  plantations  abroad.  Patents  and  the  pri- 
vileges granted  by  them  are  freely  assi^ablo 
from  one  person  to  another,  and  ihn  holder  of 
them  may  also  grant  licenses  to  use  the  inven- 
tion, which  is  usually  done  on  payment  of  s 
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royalty  according  to  the  amount  manufactured   muscle  of  the  eye,  whence  they  arc  also  called 
of  the  patented  article.  !  the  trochlear  nerves.     They  are  reckoned  as 

Ever  since  the  reign  of  Anne  it  has  been  a  '  the  fourth  j^ir  of  cerebral  nerves  in  Anthropo- 
condition  in  patents,  that  the  inyentor  should,   logy. 

by  an  instrument  technically  called  a  specifica-  \  Vatbofnomonlo  (Or.  ira9ayimfMPU(6st 
tian,  particularly  describe  the  nature  of  his  skilitd  in  jndaing  of  affections  or  diseases). 
inyention ;  on  feolure  of  which  the  patent  be-  S>7nptoms  whioli  are  peculiar  to  particular 
comes  void.  An  ii\junction  may  be  obtained,  ^  diseases,  and  by  which  they  are  recog^iised,  are 
or  an  action  brought,  for  the  infringement  termed  pathognomonic  -symptoms. 
(d  a  patent ;  but  it  is  necessary  to  show  the  \  Vatlmloffj'  (Gr.  irotfoXoyfiw,  to  treat  of  affec: 
norelty  and  utility  of  the  invention,  and  that  \  tions  or  diseases).  Literally,  the  doctrine  of 
it  if  of  something  capable  of  being  turned  |  disease.  As  physiology  teaches  the  nature  of 
immediately  to  account  in  commerce ;  no  pa-  i  the  functions  of  the  body  in  a  state  of  health, 
tent  will  be  good  for  a  mere  philosophical  prin- !  so  pathology  relates  to  thevarioui  derangementa 
dple  neither  organised  nor  capable  of  being  of  these  fimctions  which  constitute  disease.  Its 
so.  It  is  now-  held  that  a  new  process  or  objects,  therefore,  are  to  ascertain  the  yarious 
method,  as  well  as  an  article,  may  be  the  sub-  I  causes  which  interfere  with  the  normal  action 
ject  of  a  patent.  The  number  of  patents  now  I  of  each  organ  of  the  body,  and  to  determine 
annually  sealed  is  said  to  be  about  2,000 ;  of  the  diagnostic  and  pathognomonic  symptoms, 

which  afford  the  means  of  discrimination  be- 
tween diseases  closely  resembling  one  another. 
An  important  branch  of  pathology  is  that  which 


which  not  above  200  on  the  average  continue 
beyond  the  first  seven  years. 

B&tents  are  conferred  in  most  communities,  ^ 

and  international  rules  have  been  established  treats  of  diseases  of  the  fluids  ot  the  body,  and 
between  some  countries  for  the  mutual  protec-  more  especially  of  the  disordered  states  of  the 
tion  of  patentees.  The  government  of  Switzer-  blood  and  of  the  nrine  (humoral  pathology), 
land,  however,  grants  no  patents,  and  that  of  This  science  has  made  rapid  strides  during  the 

last  half  century,  owing  chiefly  to  the  advance 
of  animal  chemistiv,  and  to  the  application  of 
the  microacope  in  toe  examination  of  diseased 
secretions  and  excretionA. 


the  United  States  has  hitherto  declined  to  re- 
cognise mutual  concessions.  This  caxmot,  it 
would  appear,  be  due  to  any  mere  desire  to 
appropriate  discoveries  from  other  countries, 

for,  of  course,  in  the  absence  of  reciprocity,  I  Vatbos  (Gr.  tiiffmn^).  This  word  is  ap- 
no  protection  is  men.  to  their  own  inventions,  |  plied  in  literary  lazi^iiage  to  the  effect  pro* 
and,  as  is  well  known,  the  scarcity  of  labour  -  duced  by  any  composition  caleolated  to  ezoito 
is  a  great  stimulus  to  invention  in  the  United  \  all,  but  chiefly  the  tender,  emotions  of  the  mind. 
States.    [Tbadi  Mabx.]  In  France,  this  term  is  generally  used  in  a 

]NitMit  Tellow*  A  pigment  obtconed  by  somewhat  disparaging  sense^  being  applied  to 
fusing  a  mixture  of  oxide  and  chloride  of  lead.  \  that  species  of  composition  which  indulges  in 

Vater  INttratos  (Lat.).    In  Boman  Anti-  j  strained  and  unnatural  declamation, 
quities,  the  chief  of  the  FacxiLLs;  speciaUy ;     INtttna  (Lat.).    In  Knmismaties,  the  flne 
named  for  the  performance  of  certain  solemn   rust  with  which  coins  become  covered  by  l^ing 
acts,  such  as  declarations  of  war.  in  peculiar  soils,  and  which,  like  varnish,  is  at 

INitara  (Lat.  a  cup).  In  Arehitecture,  the  |  once  preservatiye  and  omamentaL  It  is,  says 
representation  of  a  cup,  usually  in  bas-relief,  |  Mr.  Pinkerton,  a  natural  yamish,  not  imitable 
and  employed  to  decorate  fnexes,  imposts,  &c.  |  by  any  effort  of  human  art ;  sometimes  of  deli- 

Patbra.  In  Roman  Antiquities,  a  large  i  cate  blue,  like  that  of  a  turquoise ;  sometimes 
open  goblet  or  cu|)  of  gold,  silver,  marble,  or  |  of  a  bronze  brown,  equal  to  that  observable  in 
earth,  &c,  used  in  offering  libations  to  the  ancient  statues  of  bronae ;  sometimes  of  an  ex- 
gods.  I  quisite  green,  verging  on  the  asure  hue,  whidi 

Vatorlnes.  In  Ecclesiastical  History,  a,  last  is  the  most  beautifid  of  all.  It  is  also 
name  given  to  the  Western  Manicheans  |  found  of  a  fine  purple,  of  olive,  and  of  a 
(Milman's  Latin  ChrisHanity^  book  ix.  ch.  cream  colour,  or  pale  veUow.  The  Neapo- 
viii.),  and  also  to  the  monkish  party,  by  the  |  litan  patina  is  of  a  light  green ;  and,  when 
married  clergy  of  Milan,  in  the  controversy :  free  from  excrescence  or  blemish,  is  very 
respecting  clerical  marriage.  {lb,  bk.  vi.  ch.  iii.) .  beautiful.       Sometimes    the    purple    patina 

yatemostar.  The  Latin  expression  for  I  gleams  through  an  upper  coat  of  another 
Our  Father,  signifying  the  Lord's  Prayer.  |  colour,  with  as  flne  effect  as  a  yaric«;ated  silk 
[RosABT.]  or  gem.    In  a  few  instances  a  rust  of  a  deeper 

INithetio  (Gr.  «a0irriic^f ).  In  Painting  |  green  is  found,  and  it  is  sometimes  spotted 
and  Sculpture,  the  expression  of  the  softer  or  ■  with  the  red  or  bronae  shade,  which  gives  it 
more  sorrowful  passions.  Its  tendency  is  j  the  appearance  of  the  East  Indian  stone  called 
to  depress  and  compose  the  feelings  of  the  bloodstone.  These  rusts  are  all,  when  the 
spectator.  |  real  product  of  time,  as  hard  as  the  metal  it- 

VaCliatio  Verwtts.  A  pair  of  small  nerves, :  self,  and  preserve  it  much  better  than  any 
supposed  to  influence,  by  certain  movements  of  I  artificial  varnish  could  have  done;  concealing, 
the  eye-ball,  the  expression  of  the  face.^  They  j  at  the  same  time,  not  the  most  minute  partiae 
rise  from  the  valve  of  Vieussens  behind  the  of  the  impression  of  the  coin.  Gk>ld  admits 
bigeminal  bodies,  and  supply  the  trodilear  no  rust  but  iron-mould,  when  lying  in  a  soil 
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impregnated  with  iron.  Silver  takes  many 
kinds,  but  chiefly  sreen  and  red,  which  yield 
to  vinegar ;  for  in  this  metal  the  rust  is  pre- 
judicial. 

The  term  patina  is  applied  also  to  the  coat  of 
dirt  and  varnish  whicn,  through  time,  covers 
the  surfaces  of  pictures.  The  patina  or  dirty 
varnish  of  an  old  picture  often  gives  the 
work  an  adventitious  harmony  and  effect 
which  does  not  belong  to  it;  and  when  this 
extraneous  coating  has  been  removed  by  the 
cleaner,  the  picture  has  lost  these  borrowed 
qualities,  and  is  by  the  inexperienced  supposed 
to  hare  been  ii\jured.  Hence,  skilful  cltianers, 
after  cleaning  and  repairing  a  picture,  cover  it 
afterwards  with  an  artificial  patina  or  glazing, 
and  restore  the  effect  of  dirt  and  age. 

Vatois*  A  French  word  in  general  use  in 
most  European  countries,  signifying  the  dialect 
peculiar  to  the  lower  classes. 

Vatres  Conseripti.  [Coxsobift  Fathbbs.] 

Vatriarcli  (Gr.  varpidpxnSt  from  ^ariip^ 
father^  and  &px^t  ^  govern).  A  title  given  to 
the  twelve  sons  of  Jacob.  (Acts  vii.  8.)  This 
title  was  also  assumed  in  the  early  ages  of  the 
church  by  the  bishops  of  the  principal  cities  of 
the  empire,  as  Rome,  Constantinople,  Antioch, 
&c.  The  name  was  adopted  from  the  practice 
of  the  Jews,  who,  after  the  dispersion,  sub- 
jected themselves  to  the  spiritual  superin- 
tendence of  the  patriarchs  resident  at  Tiberias 
and  Babylon.  [Rbsch  Glutra.]  The  first 
mention  of  a  Christian  patriarch  occurs  about 
440.  They  were,  for  the  most  part,  superior  to 
archbishops  or  metropolitans,  being  set  over 
several  provinces.  This,  however,  was  not 
always  the  case.  The  patriarchs  of  Ephesus 
and  Csesarea,  for  instance,  were  subject  to  the 
bishop  of  Constantinople,  and  were  only  on  a 
par  with  diocesan  prelates. 

Vatrletans  (Lat.  patres,  fathers).  The 
original  body  of  Roman  citizenSf  known  us  the 
populua.  As  constituting  the  whole  body  of 
the  citizens,  they  held  in  their  hands  the 
government  of  the  state:  hence  with  the 
growth  of  the  plebs,  they  assumed,  from  the 
strictly  hereditary  nature  of  all  ancient  citizen- 
ship, the  character  of  an  oligjarchy,  the  sup- 
pression of  which  was  the  object  aimed  at  in 
'the  long  struggle  of  the  plebeians  against 
the  patricians.  The  divisions  into  Ramnenses, 
Titienses,  and  Luceres,  are  variously  described 
by  Livy.  [Lucebes.]  The  assembly  of  the  pa- 
tricians received  the  name  of  Comitia  Curiata, 
-as  the  members  there  voted  by  curies. 

Vatriokf  St^  Order  of.  An  Irish  order  of 
knighthood,  instituted  by  George  III.  in  1783, 
•composed  of  the  sovereign,  a  prince  of  the  blood 
royal,  a  grand  master,  and  fifteen  knights  ;  the 
lord-lieutenant  of  Ireland  is  grand  master. 

Vatrlnlte.  A  mineralogical  synonym  for 
Needle-ore. 

Vatrlpasslans.     [Moxabchiaks  ;  Sajiel- 

XIAKS.] 

Vatroelus.    [PHAXTHOir ;  Tklekachxts.I 
Vatrole  (Fr.  patrouille).    In  Military  Ian- 
gnsge,  a  small  party  of  men,  under  the  charge 
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of  a  subaltern  or  a  non-commissioned  oSc*  r, 
detached  from  the  guard.  In  garriaon  towns, 
a  patrole  marches  at  certain  hours  in  the  even- 
ing and  night  through  the  streets*  in  order 
to  repress  disorder,  and  take  into  custody 
soldiers  improperly  conducting  themselves. 
They  are  usually  accompanied,  in  continental 
towns,  by  an  officer  of  police.     [Posts.] 

Vatron  (Lat.  patron  us,  from  pater, /a/A<r). 
The  relation  of  patron  and  client,  in  ancient 
Rome,  has  been    explained    under    the  head 
CiJKNT.  After  the  extinction  of  republican  sen- 
timents and  usages,  the  term  patron  was  still 
applied  to  advocates  who  defended  causes  for 
hire.    But  the  right  of  patronage,  analogous  to 
that  which  had  subsisted  under  the  common- 
wealth, may  be  said  to  have  existed  only  in  the 
relation  between  masters   and  freedmen,   the 
latter  of   whom  were  placed  under  various 
obligations  to  their  former  owners.     In  the 
usage  of  the  Roman  Catholic  church,  a  patron 
saint  is  the  peculiar  protector  of  each  country, 
community,  profession,  &c,  or  of  individuals. 
The  prime  minister  of  the  pope  is  t^^rmed  the 
cardinal-patron.     (As  to  tlie  Roman  patrons^ 
see  Mem.  de  FAcad.  des  Inscr.  voL  xii.) 

Vatronaye.  In  Ecclesiastical  Law,  the 
right  of  presenting  to  a  benefice.  [Prbsekta- 
TioN.]  The  remedy  in  case  of  disturbance  of 
a  patron  in  his  legal  right  in  the  church  of 
England,  is  by  action  of  quare  impedit.  In 
the  church  of  Scotland,  the  right  of  presenta- 
tion to  livings  id  lay  patrons  was  recognised  by 
the  old  practice  of  the  church,  with  the  exception 
of  the  period  from  1690  to  1712,  during  whidi 
lay  patronage  was  abolished,  and  the  right 
of  presentation  lodged  in  the  heritors  (l^id 
owners)  and  members  of  the  kirk  session. 
In  1712,  lay  patronage  was  restored,  but  still 
under  the  control  of  the  parishioners,  whose 
call  (as  it  was  termed)  was  necessary  to  ratify 
the  presentation.  But  the  call  gradually 
became  a  mere  nominal  ceremony  ;  and  dis- 
regard to  the  expressed  wishes  of  the  parish- 
ioners in  one  or  two  instances  was  the  cause  of 
the  great  secession  f^m  the  Scottish  kirk. 
[BuBQHERs.]  In  1834,  by  an  act  of  Assembly 
r  Vbto  Act],  the  right  of  the  parishioners  was 
fully  revived  ;  it  being  expressly  enacted  that 
the  disapproval  of  a  majority  should  invalidate 
the  presentation.  This  act  of  the  General  As- 
sembly, however,  was  found  not  to  bo  efficient; 
but,  after  the  establishment  of  the  Free  Church, 
in  1843,  an  Act  of  Parliament  (6  &  7  Vict  e. 
61)  was  passed,  which  acknowleoged  the  right 
of  the  members  of  the  church  to  have  a  voice 
in  the  nomination  of  pastors.  In  1874  tho 
right  of  appointing  ministers  was  finally  vested 
in  the  congregations  of  vacant  churches.  (37  & 
38  Vict.  c.  82.) 

Vatronymlo  (Gr.  irarpmpvfUKds,  from  trarif, 
and  ii^fxa,  a  nojne).  A  name  which  designates 
a  person  in  reference  to  some  of  his  aticestors, 
either  immediate  or  remote  ;  as  Pelides,  i.e. 
Achilles,  the  son  of  Poleus  ;  iEacides,  Le. 
Achilles,  the  grandson  of  .£acus.  Patronymioi 
were  chiefly  employed  in  poetry. 


PAULIANISTS 

Vaullaiilats.    In  Ecclesiastical  History,  a ' 
Beet  professing  the  Sabellian  doctrines  of  Faulus 
of  Samosata,  a  bishop  of  Antioch  in  the  third 
century,  from  whom  they  derived  their  name. 
[Sabelliaxs.]  j 

Vaallolans.    A  Christian  sect  whose  his- 
tory is   interwoven  with  that   of   the   Greek  ; 
church  in  the  ninth  and  tenth  centuries.    They 
appear  to  have  arisen  in  Armenia,  and  to  have  ; 
adopted  their  name  from  Paulus,  one  of  their ' 
leaders,  to  avoid  the  imputation  of  a  connection  | 
with  the  Manicheans,  which  was  generally  laid 
to  their  charge.      Their  opinions  are  to  be 
collected  only  from  the  allegations  of  their 
enemies,   who    accused  them    of  holding  the 
doctrine  of  the  two  principles  [Dualism],  and 
denying  that  the  Old   Testament  proceeded 
from  the  Supreme  God.    In   the  Kast  they 
underwent  persecutions  for  two  centuries:  a 
remnant,  however,  survived  in  the  country  of 
their  birth.    A  colony  of  Paulicians  was  trans- 
planted to  Bulgaria  and  Tlirace,  whence,  in  the 
eleventh  century,  they  spread  themselves  over 
the  West,  where  thev  were  known  under  the 
names  of  Cathari,  Paterines,  &c.,  and  are 
vulgarly  connected   with    the  Albigenses    of 
the  South  of  France.   (Mosheim,  vol.  ii. ;  Faber 
On  the  Churches  of  the  Waldtnses  and  Albi- 
genees,) 

Vaulita.  A  variety  of  Hypersthene,  from 
the  island  of  St.  Paul,  on  the  coast  of  Labrador. 

Vaullliiia  (after  S.  PauUi,  Professor  of 
Botany  at  Copenhagen ).  A  genus  of  Sapindacea, 
some  species  of  which  are  largely  used  as  a 
stimulating  beverage  by  the  inhabitants  of  some 
parts  of  South  America.  From  the  seeds  of  the 
Guarana,  P.  aorhUis^  the  Indians  on  the  Amazon 
prepare  hard  cakes  called  Pao  de  Guarana  (i.  e. 
sticks  of  Guarana),  which  form  a  considerable 
article  of  trade,  and  are  carried  into  all  parts  of 
Brazil,  where  a  cooling  beverage  is  prepared 
from  them.  The  ripe  seeds  are  thoroughly 
dried,  then  pounded  into  a  fine  powder,  made 
into  dough  with  water,  and  formed  into  cylin- 
drical rolls,  from  five  to  eicht  inches  long, 
which  become  excessively  hard  when  dry.  The 
beverage  is  prepared  bv  grating  about  half  a 
tablespoonful  of  one  of  the  cakes  into  a  glass  of 
sugar-and-water.  Its  active  principle  is  called 
guaraninfy  and  is  said  to  be  identical  in  its 
composition  with  the  theine  of  tea. 

P.  Cupana  also  enters  into  the  composi- 
tion of  a  national  diet-drink;  its  seeds  are 
mingled  with  cassava-and-water,  and  allowed 
to  pass  into  a  state  of  fermentation  bordering 
on  the  putrefactive,  in  which  state  it  is  the 
favourite  drink  of  the  Orinoco  Indians. 

Vanlownla.  A  Japanese  tree  resembling 
the  Catalpaf  the  only  species  of  which,  P.  impe- 
rialia,  forms  a  genus  of  ScrophuUtriaeetB,  It 
grows  into  a  mc^erate-sized  tree  with  a  spread- 
ing head,  and  has  broadly  orate,  cordate  leaves, 
and  panicles  of  large  purplish-lilac  flowers ;  but 
as  these  flowers  are  borne  so  early  as  seldom  to 
escape  injury  from  frost,  which  also  damages 
the  early  growth  of  the  shoots,  it  can  hardly  be 
considered  as  adapted  for  our  climate. 
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In  Political  Economy,  poor 
rates  are  the  aid  granted  out  of  the  rent 
of  land,  thei  incomes  of  occupiers  of  land  and 
houses,  and  the  provision  of  tithes  and  rent 
charges,  for  the  maintenance  of  persons  who 
are  unable  to  work,  or  unable  to  find  employ- 
ment; and  pauperism  is  the  state  in  which 
labourers  and  others  are  placed  who  need  and 
are  legally  entitled  to  such  assistance.  This 
assistance  is  almost  peculiar  to  the  economical 
state  of  the  United  Kingdom,  and  till  A-ery  lately 
had  even  a  more  limited  operation,  for  Scot- 
land was  not  included  in  the  poor  law  system 
till  after  the  disruption  of  the  kirk  in  1843,  nor 
Ireland  till  after  tne  outbreak  of  the  famine  in 
1846.  The  history  of  this  remarkable  charac- 
teristic of  the  English  social  system,  and  the  eco- 
nomical effects  of  the  impost  upon  labour  and 
capital,  deserve  a  brief  and  exact  description. 

The  writer,  in  the  course  of  very  long  and  co- 
pious enquiry  into  the  economical  histoir  of  the 
middle  ages,  has  never  but  once  met  with  any 
hint  of  a  rate  in  aid,  appraised  and  collected 
for  the  relief  of  the  poor.  This  solitary  instance 
is  in  an  account  of  the  manor  of  Cambridge, 
then  and  nowheldbyMerton  College,  and  form- 
ing at  that  time  a  mesne  lordship  under  the  earl 
of  Lancaster.  In  1315,  the  year  of  the  great 
famine,  an  agistment  was  laid  on  this  manor, 
in  common  with  other  Cambridge  parishes,  for 
the  relief  of  the  distress  which  then  prevailed. 
It  is  not  easy  to  discover  at  this  date  what  were 
the  powers  by  which  such  an  assessment  was 
made  obligatory.  It  is,  however,  singular  that 
this  sole  example  should  have  been  discovered, 
and  its  occurrence  is  a  strong  piece  of  negative 
evidence  against  any  formal  system  of  parochial 
relief.  It  is  well  known  that  the  first  statute 
for  the  relief  of  the  impotent  poor  was  that  of 
1  Edw.  VI.  A.D.  1647,  and  that  the  first  law 
which  gave  shape  to  the  modem  system  of  a 
rate  in  aid  was  43  Eliz.  a.d.  1601. 

The  opinion  expressed  by  the  late  Mr. 
M*Culloch,  to  the  effect  that  the  absence  of 
any  svstem  of  parochial  relief  was  due  to  the 
fact  that  the  mass  of  the  community  were  in  u 
state  of  slavery,  and  that  by  the  conditions  of 
slavery  tlie  master  was  bound  to  maintain  his 
labourers,  is  not  only  a  false  estimate  of  the 
state  of  society  for  three  hundred  years  before 
the  statute  of  Elizabeth,  but  gives  no  explana- 
tion why  the  gradual  extinction  of  feudal  ser- 
vitude did  not  bring  about  a  regular  system  of 
poor  relief,  not  only  in  France,  Spain,  and  Ger- 
many, but  in  Scotland  and  Ireland.  The  fact 
is,  the  popular  opinion  as  to  the  social  con- 
dition of  the  greater  part  of  the  peasantry  in 
England  during  the  fourteenth  and  fifteenth 
centuries  is  a  mass  of  misconceptions.  No 
slavery  in  the  ancient  or  modem  sense  of  the 
word  existed  in  England  from  the  middle  of 
the  thirteenth  century,  the  period  at  which 
domestic  accounts  commence ;  the  lord  did  not 
maintain  his  serf;  and  the  only  relations  which 
subsisted  between  the  two  were  those  of  payment 
and  service  on  the  one  hand,  the  service  being 
menial,  or  rather  agricultural,  in  compensation 
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lor  grants  of  land,  and  the  right  on  the  other 
to  heriots,  where  such  costoms  prerailed,  and 
entiy  in  case  of  failure  of  issue,  or  forfeiture  on 
the  part  of  the  tenant,  consequent  upon  feudal 
transgressions.  The  serf  or  villein,  it  is  true, 
was  bound  to  the  soil,  but  so  was  the  free  tenant, 
the  view  of  frankpledge  and  the  obligation  of 
registration  in  thetjthing  or  decenna,  or  manor, 
being  laid  upon  all  tenants  alike,  free  and 
villein. 

In  fact,  there  were  several  causes  which 
would  have  sufficiently  obviated  the  existence 
or  even  the  possibility  of  a  general  system  of 
rating  for  the  relief  of  the  poor.  In  the  first 
place,  everyone  possessed  land,  and  sufficient 
land  to  maintain  in  ordinary  times,  and  accor- 
ding to  the  existing  standard,  the  exigencies  of 
each  family.  In  the  next  place,  there  was  no 
wide  difference  between  the  middle  classes  and 
the  poor,  the  course  of  life  of  the  peasant  and 
of  all  except  the  few  who  occupied  a  con- 
siderable social  position  being  really  almost 
identicaL  The  labourer  sat  at  his  master's 
table,  and  generally  dined  from  the  same  dish. 
In  the  next  place,  the  area  under  the  plough, 
though  by  no  means  so  effectively  cultivated  as 
now,  was  probably  not  much  lessm  extent ;  and 
as  the  population  did  not  exceed  the  average 
means  of  subsistence,  the  general  equality  of 
conditions  implied  general  sufficiency  of  food. 
But  more  powerful  even  than  these  causes  were 
the  effects  of  the  monastic  system.  We  are 
not,  indeed,  aware  of  the  number  of  the  mo- 
nasteries in  England,  for  the  researches  of 
Bugdale  have  by  no  means  exhausted  the  cata- 
logue ;  we  are  still  less  informed  as  to  the 
number  of  monks  they  sheltered.  But  we  do 
know  that  these  mqnks  were  all  bound  by  vows 
of  c«jlibacy,  that  their  ranks  were  recruited 
from  the  lower  classes  of  society,  that  they 
were  in  many  cases  industrial  communities,  and 
that  all  lived  slenderly,  and  they  must  conse- 
quently have  been  a  powerful  check  to  the  ex- 
cessive growth  of  population.  Added  to  this, 
they  were  easy  landlords,  and  notoriously  cha- 
ritable as  far  as  their  aid  to  poverty  and  dis- 
tress could  be  afforded.  Whatever  may  have 
been  the  vices  of  the  monastic  system,  and  how- 
ever ripe  their  institutions  were  for  suppression, 
there  cannot  bo  a  moment's  doubt  that  they 
served  some  very  important  economical  ends,  and 
that  their  sudden  annihilation  must  have  in- 
duced, even  if  we  had  no  evidence  to  that  effect, 
serious  and  distressing  social  conseouences. 
80  far,  there  cannot  be  a  doubt  that  tne  sup- 
pression of  the  monasteries,  and  the  alienation 
of  their  lands  to  non-reaident  proprietors,  who 
were  bound  by  no  tie,  religious,  moral,  or  social, 
to  their  poorer  neighbours,  led  to  such  miseiy 
as  to  suggest  the  necessity  of  a  legal  relief  for 
the  poor. 

The  commencement  of  the  modem  system  of 
poor  law  relief  is  to  be  found  in  the  43  Eliz., 
which  contained  prorisions  for  the  erection  of 
workhouses  and  the  supply  of  occupation  for 
those  who  needed  it.  Before  this  Act  passed, 
frequent  complaints  had  been  made  of  the  en- 
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'  closure  of  lands,  and  the  depopulation  of  towns 
:  and  houses,  in  the  interest  of  tnose  who^  haTinff 
I  acquired  or  usurped  rights  over  land,  abandoned 
husbandly  for  sheep  farming,  as  much  firomde 
'  ficiency  of  capital  as  £rom  motives  of  personal 
^  interest.  The  statute  of  Elizabeth  was  followed 
sixty  years  'later  by  that  known  as  14  Ch.  IL 
c.  12,  the  origin  of  the  law  of  parochial  settle- 
ment, with  all  its  iijustice,  selfishness,  waste- 
fulness, and  hardship.    For  an  account  of  the 
operation  of  this  and  similar  laws,  the  reader 
is  referred  to  Mr.  Coode's  report  on  the  law  of 
settlement  and  removal.    (Pari,  Paper,  1861, 
No.  675.)    The  modem  system  of  poor  law 
relief  came  into  operation  in  1835;   but  the 
parochial  system  and  the  law  of  settlement 
were  virtuaUy  abolished  in  1865. 

The  economical  consequences  of  a  rate  in 
aid  for  the  relief  of  the  poor  hare  been  variously 
interpreted ;  some  have  held  that  the  system 
is  wholly  mischievous,  others  that  it  is  neces- 
sary and  politic  To  all  appearance,  this  diver- 
sity of  opinion  is  due  to  the  fact  that  the  dis- 
putants hiive  discussed  the  matter  from  different 
points  of  view.  It  may  be  highly  proper  and 
even  just  that  no  person  shoidd  be  suffered  to 
starve ;  it  may  be  that  the  moral  and  social  evils 
which  would  result  from  any  harsh  treatment 
even  of  deserved  povertv  would  be  very  great; 
but  this  will  not  prove  that  the  system  of  legal 
relief  to  the  disabled  or  impoverished  is  capable 
of  an  economical  defence.  It  would  seem  that 
the  sanction  of  a  poor  law  is  rather  to  be 
sought  in  the  moral  and  religious  instincts  of 
man,  than  in  any  sense  of  strict  economical 
obligations.  Of  course  this  applies  to  its  first 
imposition;  its  discontinuance  after  persons 
have  been  habituated  to  the  aid,  and  society 
has,  so  to  speak,  made  its  calculations  on  its 
permanence,  would  be  a  social  wrong. 

It  is  well  known  that  there  is  a  portion  of 
profits  destined  to  the  employment  of  inferior 
or  coramou  labour,  and  it  would  not  be  im- 
possible to  calculate  this  capital,  if  we  could 
know  what  is  the  aggregate  amount  of  wsffea 
earned  by  those  who  come  within  the  contm- 
gency  of  poor  law  relief.  This  amount  of 
wages,  by  virtue  of  the  competition  of  la- 
bourers, and  by  the  fact  that  labour  is  ha* 
bitually  in  excess  of  remunerative  employment, 
is  never  more  than  can  be  extracted  by  the 
needs  of  those  who  must  subsist  at  a  certain 
rate  in  order  to  work  at  all,  and  to  bring  up  th^ 
families  as  inheritors,  in  the  main,  of  tne  toil 
which  they  have  themselves  undergone.  In 
order  that  this  sufficiency  may  be  provided, 
they  must  not  only  have  enough  for  tneir  own 
maintenance  and  that  of  theur  childien,  but 
they  must  have  enough  also  to  provide  for  that 

Eart  of  their  life  in  which,  though  sdU  in 
eing,  they  are  not  able  to  carry  on  their 
labour,  or  not  to  carnr  it  on  with  the  same 
efficiency  as  before.  They  must  also  be  aUe 
to  provide  against  emeigendes  and  casoalties: 
emergencies,  for  instance,  such  as  the  enforced 
cessation  of  labour  by.  want  of  employment; 
and  casualties,  such  as  sicknees  or  accident 


PAUPERISM 


It  29  neUBBBry  that  these  yarions  funds  should  j 
be  81lpp^ed,  npt  only  in  order  that  labour  may  , 
exist  comfortably,  but  that  it  may  exist  at  all,  i 
and  be  forthcoming  for  the  culti ration  of  the 
soil,  and  for  whatever  other  common  purpose  it 
nay  be  demanded.    Now  it  cannot  be  doubted 
that  the  poor  law,  by  inteiposing  to  secure  the  . 
labourer  against  the  necessity  of  saying  in  order  ' 
Co  Ineet  these  occurrences  (some  necessary  and 
others  fairly  to  be  anticipated),  takes  away 
the  obligation,  and  as  population  has  always 
fb  tendency  to  increase   up  to  the  margin  of 
subsistence,  or,  what  is  in  effect  the  same  thing, 
to  the  possibility  of  industrial  occupation,  de- 
presses the  rate  Of  wages  by  juMt  as  much  as 
would  bo  otherwise  needed  to  meet  such  emer- 
gencies.    In   all  probability,  too,  as  the  ma- 
chinery by  which  this  aid  is  given  is  compre- ; 
hensivo,"  and  the  supervision  over  expenditure  ' 
is  strict,  and  the  aid  is  as  far  as  possible  re- 
duced to  a  minimum,  actual  wages  are  lower 
when  taken  in  connection  with  legal  relief,  than 
they  would  be  in  its  absence.     In  fine,   the  ' 
system  of  poor  law  aid  is  virtually  an  insur- 
ancH  upon  labour,  effected  in  part  at  least,  and 
with  some  economy,  on  the  part  of  those  who 
would  suffer  in  increased  wages  and  dimini8hc<l 
profits  if  the  machinery  were  not  applied  at ' 
all ;  and  so  far  from  the  agency  of  the  poor  law 
being  a  boon  to  the  labourer,  it  really  keeps 
down  his  wages  to  an  average  low  amount, 
the  difference  being  the  amount  expended  in 
meeting  the  contingencies  adyerted  to. 

That  this  is  the  effect  of  the  poor  law,  is,  we 
belieye,  demonstrable  from  the  fact  that  the 
wages  of  labour,  even  of  the  commonest  kinds, 
have  greatly  increased  since  the  alteration  of 
the  poor  law,  and  the  abandonment  of  the 
allowance  system.  At  present,  while  the  law 
deals  as  generously  as  it  ever  did  with  the  sick, 
the  infirm,  and  the  aged,  certain  minor  points 
of  discipline  omitted,  it  is  penal  on  the  able- 
bodied  labourer.  And  this  appears  to  be  jusr, 
if  no  hindrance  is  put  in  the  way  of  the  migra- 
tion of  labour,  because  it  will  be  seen  that  all 
aids  provided  by  the  law  are  so  many  deduc- 
tions from  the  fund  which  supplies  wages  to 
the  class  which  may  hereafter  be  applicants  for 
parish  relief.  Nothing,  however,  out  a  selfish 
determination  to  get  labour  at  low  rates,  and  to 
throw  the  burden  of  maintaining  it  in  sickness 
or  old  age  upon  others,  could  have  justified 
the  imposition  and  retention  of  the  law  of 
parochial  settlement.  This  limitation  of  the 
labourer  to  one  site,  rendered  him  as  completely 
adscriptus  glebse  as  the  mediseyal  seif  ever 
was,  and  inade  all  possible  aid  to  him  when 
necessity  overtook  him,  an  inevitable  piece 
of  compensative  justice.  That  the  law  of 
parochial  settlement,  and  the  penal  application 
of  the  new  poor  law  to  able-bodied  paupers 
should  coexist,  was,  at  the  time  of  passing 
the  new  Act,  felt  to  be  a  wrong,  though  the 
framerspf  the  Act  were  unable  to  provide  a 
jramodyin  the  total  abolition  of  the  settlement 
principle,  owing,  it  would  appear,  entirely  to 
selfish  interests. 
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It  may  be  doubted,  indeed,  whetheb  thb.  Udt 
that  provision  is  made  by  a  poor  rate  foir  the 
maintenance  of  labour,  does  not  induce  apathy, 
immobility,  and  iodifierepce  to  xnaterial  im- 
provement among;  the  elasses  of  workmen 
who  are  affected  by  its  influences.  Beaooniog 
from  analogy,  we  should  think  so ;  and  to  judse 
from  the  improvement  in  the  condition  of  the 
labouring  classes  since  the  new  system  came 
into  play,  we  should  be  confirmed  in  this 
inference.  It  is  probable  that  the  greater 
hardihood  and  enterprise  of  the  Scotch  and  Irish 
peasantry,  and  their  greater  readiness  to  emi- 
grate, are  due  to  the  fact  that  they  have. not 
till  lately  been  affected  by  the  exceptional  aid* 
of  poor  law  relief.  At  the  same  time,  we  must 
remember,  that  whatever  may  be  the  abstract 
criticism  on  the  effects  of  a  poor  rate,  the 
interpretation  of  social  facts  and  habits  neces* 
sitatesa  large  modification  of  the  conclusions 
arrived  at.  There  are,  we  believe,  excellent 
reasons  against  the  establishment  of  a  poor  law 
ab  initio ;  but  to  overthrow  a  system  which  has 
been  in  existence  for  nearly  three  centuries, 
and  by  the  force  of  which  the  relations  of 
common  labour  and  capital  have  been  continu- 
ously arranged,  would  be  a  great  social  wrong, 
if  not  a  senous  political  risk.  The  reform  oi 
1834  was  the  maximum  that  could  bo  effected 
in  the  principles  of  poor  law  relief:  it  was 
even  harsh  id  some  of  its  provisions;  but  the 
harshness  was  necessary,  for  had  the  an- 
cient system  been  continued,  there  seems  little 
doubt  that  the  rates  in  aid  would  have  fiinally 
equalled  the  rental  of  lands  let  to  agricultural 
purposes,  as  they  did  in  some  cases  before  the 
change  took  place.  In  short,  it  does  not  appear 
likely  that  the  condition  of  the  working  claiMes 
in  England  will  ever  improve  so  mudi  as  to 
make  it  possible  that  the  poor  rate  may  be 
dispensed  with,  unless  some  great  revolution 
takes  place  in  their  habits,  and  some  great 
facilities  are  given  them  for  bettering  their 
condition ;  events  which  at  present  seem  so 
remote,  that,  however  expedient  thc^  may  be 
abstractedly,  it  would  be  idle  to  pretend  tp 
speculate  upon  the  effect  of  their  occurrence. 

The  contributions  levied  for  the  relief  of  the 
poor  are  the  largest  in  quantity  of  all  the  taxes 
which  are  collected  for  local  purposes.  It  remains 
to  say  a  few  words  on  their  incidence.  It  has 
been  observed  that  a  poor  rate  is  a  contribution 
to  wages ;  that  in  ita  absence  the  rate  of  wages 
must  rise ;  and  that,  therefore,  in  so  far  as  the 
rate  is  paid  by  the  employer  of  labour,  it  is 
a  tax  only  in  appearance.  It  is,  however,  a  real 
tax,  when  contributed  by  such  ns  do  not  cnipfoy 
the  kind  of  labour  which  is  ordinarily  within 
the  contingency  of  relief,  and  when  the  arrange- 
ments miSe  for  levying  the  tax  lay  a  lai^er 
share  of  the  rate  on  some  employers  of  labodr, 
to  the  comparative  relief  of  others.  Botl^  these 
results  have  occurred  under  the  working  of  the 
poor  law.  All  parties  contribute  Uj  the  relief 
of  the  poor  according  to  the  rateable  value, of 
the  premises  which  they  occupy,  wli ether  they 
employ  labour  or  not ;  and  the  parochial  system. 
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irilidi  orjfliiiallj  formed  the  buis  of  the  whole 
nbt  leried  for  the  munteDsnes  of  the  poor  of 
e>eh  pariah,  or,  by  snceeMiTe  chango,  of  tbe 
pt»tei  part  of  it,  made  it  pouible  that  the 
•ole  omen  of  pariihea  should  be  ibUto  throw 
moit,  Bad  in  masj  cues  tbe  whole,  of  the  relief 
teqnired  by  such  ai  laboured  vithin  the  pariBh, 
npon  KiDie  locality  conterminous  with  it.  The 
landowners  ot  close  parishes  oontrived  to  efftec 
tllis  result  by  destroying  bouse  acoummo-lHtion 
on  their  estates,  or,  in  case  a  lar^^tr  number  of 
Ubonren  were  employai  than  could  be  honaod 
in  the  pariah,  by  forbidding  the  erection  of  any 
naw  cottages.  The  poor,  being  cut  off  from 
house  room  in  the  ]>3rl9h  where  they  worked, 
oowded  into  ths  open  pariahea,  and,  being 
•Ipoaed  to  the  Ticiasitndea  of  weather  in  trs- 
TsUinB  to  and  from  their  work,  being  badly 
honaed,  and  forced  by  m  a  tuat  competition  to  pay 
a  rent  disproportionnte  to  their  wages,  were 
nndered  more  liable  to  the  attacks  of  dlseaie, 
and  more  within  the  necessity  of  claiming 
parochial  relief.  When  this  relief  was  accorded, 
it  was  not  paid  hj  the  parish  in  which  tho 
labourer  worked,  but  by  that  in  which  he  was 
«d,  and  thtu  tile  poor  nile  bemme  a  tax 
st  in  its  inddence,  capricious  in  its  amount, 
increased  by  a  system  which  rendered  the 
agricultural  labourer's  calling  hazardous  and 
nnhealthy.  These  anomalies  and  wrongs,  in  so 
lar  as  close  and  open  parishes  are  concerned, 
ware  abolished  by  an  Act  of  Parliament  in 
ISfl£,  by  which  the  amount  of  the  rate  was 
equalised  over  the  whole  union,  instead  of  being. 


n  udyanlago  of  the  highest  ralue  to 
ths  labourer  himself. 

Tablt  I.— The  following  is  the  amount  which 
baa  been  collected  by  rate,  and  applied  to  the 
nUef  of  the  poor,  since  the  year  1718  > — 
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TMe  II.— The  following  tabln  contuns  Ihrea 

columns.  1.  The  amount  of  the  populatioD 
taken  at  the  eensos  in  1S41,  1851,  1861,  with 
the  annual  estimated  rate  of  increase ;  S.  Th* 
contribution,  redconed  according  to  each  mnn- 
ber  of  the  population,  for  ths  maintenanoe  ot 
the  poor ;  and,  3.  The  price  of  wheat  per  impe- 
rial quarter.  In  the  year  1834,  the  fact*  «f 
the  lust  yesr  of  the  old  poor  law  are  supplied 
(CompilMl  from  Parliamtnlarj/  Paperi.) 
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Sums 

Sums 

Y<*is 

eipei>daton 

Tews 

Ar€nvt 

£ 

1748-17fl( 

689.971 

1848 

6,180,764 

17TS,  1771 

1,530,800 

1S49 

5,792,9S3 

1783-17BJ 

2.001,239 

1850 

6.395,022 

1801 

4.017,871 

IRSI 

4.962,704 

6,856,100 

1852 

4,897,686 

6,959,249 

1863 

4,939,064 

1S31 

6,798,888 

1864 

5.282.853 

1835 

5,626,418 

1855 

6,890,0-11 

1839 

4.406,907 

I8.« 

8,004,2*4 

1840 

4.576,965 

lSfl7 

6,898,766 

4,760,829 

6.878,642 

4,911,498 

1859 

6,208,027 

1860 

6.454,964 

IB44 

4,970,093 

1861 

6.778,943 

IBIS 

5,039.703 

1862 

6.077,922 

1863 

6,627,036 

6,298,787 

1864 

6,423,381 

11,372,000 
14,604,000 
14,758,1.00 
14,955,000 
16,155,000 
16,357,000 
16,862,000 
16,911,767 
15.981,000 
16,194,000 
10,410.000 
16,629,000 
iO, 851, 000 
17.076,000 
17,304,000 
17,534.000 
1 7,765.000 
17,927,609 
18,205,000 
18,402,000 
18.617,000 
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Vmnaa  <Gr.  waSait,  a  ttopping).    In  Music, 

a  character  denoting  silence  in  a  part  for  a 
certain  time,  according  to  the  sort   of  pause 

VurMi  <LaL  paro,  a  ptaeoch).  A  alow  and 
stately  dance  formerly  pnctiaed  in  England, 
hut  Dov  confined  to  the  8|ianianla.  It  derind 
ita  name  from  the  motion  of  the  dancen' 
dresses,  which  was  compared  to  that  of  tha 
peacock's  twL 

VSiTemrat  (LatpaTimentnm).  InArehitM- 
ture,  a  cauaeway  or  floor  laid  with  atanp,  brick, 
material  for  greater  c 


Botany  at  Lejden).    A  genus  or  anbg 


lindaeeoa* 
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from  the  Hone  Chestnut  (JSsevlus),  to  which 
they  are  closely  related,  and  which  they  much 
resemble  by  tneir  smooth  not  prickly  capsules. 
They  are  chiefly  North  American,  and  are  fre- 
quently  met  with  in  shrubberies  and  pleasure 
grounds,  the  trees  being  of  moderate  size,  and 
of  an  ornamental  character. 

Vavlse  (Fr.  pavois).  A  large  shield,  used 
in  the  warfare  of  the  middle  ages  to  coYejr 
assailants  advancing  to  the  walls  of  a  fortress. 

Vawo  (Lat.  a  pea-fowl).  The  name  given 
by  Linnaeus  to  the  genus  of  Gallinaceous  birds, 
of  which  the  splendid  Indian  peacock  {Pavo 
indicuSf  Linn.)  is  the  type.  They  are  charac- 
terised by  a  crest  of  peculiar  form,  and  by  the 
tail  coverts  of  the  male  extending  far  beyond 
the  quills,  and  being  capable  of  erection  into  a 
broad  and  gorgeous  disc.  The  shining  lax  and 
silky  barbs  of  these  feathers,  and  the  eye-like 
spots  which  decorate  their  extremities,  are 
knoTt-n  to  everyone.  The  Indian  pea-fowl 
exist  wild  in  the  north  of  India,  whence  they 
were  introduced  into  Europe  by  Alexander  the 
Great.  A  distinct  species  of  pea-fowl  exists  in 
the  isle  of  Java. 

Pavo.  In  Astronomy,  one  of  the  southern 
constellations,  added  by  Bayer. 

VawL  A  catch  employed  on  Shipboard  to 
restrain  the  capstan  or  windlass  from  fl3ring 
round  in  a  reverse  direction  during  any  pause 
in  the  winding. 

Pawn.    [Chsss.] 

Pawnbroker  (Dutch  pand,  Ger.  pfand,  Fr. 
pan,  a  pledge;  Mr.  Wedgwood  connects  it  with 
Lat.  pannus,  wearing  apparel  being  probably 
the  first  things  given  m  pledge).  One  who 
advances  money  at  a  certain  rate  of  interest 
upon  the  security  of  goods  deposited  in  his 
hands ;  having  power  to  sell  the  goods  if  the 
principal  sum,  and  the  interest  thereon,  be 
not  paid  within  a  specified  time.  The  prac- 
tice of  advancing  money  to  the  poor,  either 
with  or  without  interest,  seems  to  have  been 
occasionally  adopt*^  in  ancient  times ;  but  the 
first  public  establishments  of  this  kind  were 
founded  in  Italy,  under  the  name  of  Monti  di 
PietA.  [Mont  db  ViirL]  Pawnbrokers  are 
subject  to  the  stringent  provisions  of  the  Act 
39  &  40  Geo.IU.  c  99  (amended  by  several 
statutes  of  the  present  reign),  under  which 
warrants  for  searching  premises  may  be  obtained 
by  those  who  suspect  that  their  goods  have 
been  illegally  pawned. 

Vaz  (Lat ).  An  allegor'cal  divinity  among 
the  Romans,  worshipp^  as  the  goddess  of 
peace.  She  had  a  celebrated  temple  at  Rome, 
which  was  built  by  Vespasian,  and  was  con- 
sumed by  fire  in  the  reign  of  Commodus. 
This  term  is  sometimes  applied  to  a  small 
image  of  Christ,  because,  in  former  times,  the 
kiss  which  the  people  gave  it  before  leaving 
church  was  called  the  kiss  of  peace.  But  the 
common  pax,  or  osculatorium,  wss  a  metallic 
plate  with  a  crucifix  engraved  on  it  It  is 
now  disused.  (Ducange,  Osculatorium ;  Milner, 
Arek^eoloffia,  voL  xz.  p.  634.) 

Wmjmmaitmr,     In  the  Army,  an  oiBcer  ap- 
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pointed  to  each  battalion  of  a  regiment,  or 
brigade  of  artillery,  &c.  He  issues  money  to 
the  captains  of  companies,  tjoops,  and  batteries 
for  the  payment  of  their  men ;  and  examines 
and  audits  their  monthly  pay  lists.  He  furnishes 
quarterly  pay  lists  to  the  War  Office,  where  his 
accounts  are  checked.  A  paymaster  on  joining 
has  the  relative  rank  of  captain,  and  his  pay 
and  rank  are  improved  by  length  of  service. 

Paymaster.  In  the  Royal  Navy,  a  com- 
missioned officer  employed  in  each  ship  to  pay 
the  crew,  take  charge  of  the  provisions,  and  con- 
duct the  financial  business  generally. 

Vaymastar  of  tbe  Bouseliold*  An 
officer  in  the  lord  steward's  department.  This 
office  has  superseded  that  of  the  ancient 
cofferers.     It  has  a  salary  of  450/.  per  annum. 

Paymaster-Oeneral  of  tlie  Voroes* 
This  office  was  formerly  extremely  lucrative, 
from  the  interest  on  the  lai^e  sum  of  money 
which  remained  for  a  long  time  in  the  posses- 
sion of  the  paymaster.  In  1782  it  was  deprived 
of  these  extraordinary  emoluments,  and  a  fixed 
salary  substituted.  The  paymaster  is  consti- 
tuted by  warrant  under  the  sign  manual ;  he 
is,  ex  officio,  a  member  of  the  privy  council, 
sometimes  of  the  cabinet.  The  office  is  now 
usually  held  conjointly  with  that  of  the  Vice- 
President  of  the  Board  of  Trade,  at  a  salary  of 
2,000/.  a  year. 

Peace,  Justices  of.    [Justices.] 

Peacliwood.  A  dye-w(X)d  extensively  used 
in  calico  printing.  It  is  the  produce  of  CaS' 
alpinta  echinata. 

Peacock  Copper-ore.  The  name  given 
by  Cornish  miners  to  massive  Copper  Pyrites 
when  it  is  covered  with  a  pavonine  or  iridescent 
tarnish.  The  most  beautiful  specimens  are 
found  in  Cornwall  at  East  Crinnis,  and  other 
mines  in  the  neighbourhood  of  St  AustelL 

Peak  (this  word  appears  under  various 
forms  in  many  Arj-an  languages,  the  root 
denoting  pointedness :  hence  the  Greek  irurp^f , 
sharp,  frtvKTi^  the  fir ,  from  its  conical  growth  or 
from  its  spines ;  Lat.  picus,  the  woodpecker,  and 
pugo  or  pungo,  to  pierce ;  Span,  pico ;  Fr.  pic; 
£ng.  pike,  pick,  &c.).  The  upper  point  of  the 
gafi^  to  which  a  fore-and-aft  sail  is  suspended ; 
and,  occasionally,  the  upper  posterior  comer  of 
such  sail  itself.  The  peak-halyards  are  for 
hoisting  a  flag  to  the  peak. 

Pear  Oil.  An  alcoholic  solution  of  acetate 
of  amyl  (amylo-acetic  ether).  It  has  a  flavour 
and  odour  resembling  that  of  jargonelle  pears, 
and  is  sold  by  confectioners  and  used  for  fiar 
vouring  under  the  above  name. 

Pearl*  In  Printing,  the  name  of  a  kind  of 
type  four  sizes  smaller  than  that  used  in  this 
work.     [Ttpb.] 

Pearl  BUca*  A  mineralogical  synonym  for 
Margarite. 

Pearl  Sinter.  A  variety  of  Opal  found  in 
cavities  in  volcanic  Tufa.     [FioBns.] 

Pearl  Spar.  The  name  applied  to  rhom- 
bohedal  crystallisations  of  Dolomite  or  magne- 
sian  carbonate  of  lime,  when  they  hare  curved 
faces  and  a  pearly  Instie.  When  toe  erystsls  tie 
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not  eurred,  and  are  colonred  brown  or  of  a 
reddish  oolonr  owing  to  the  presence  of  from  5 
to  10  per  cent,  of  oxide  of  iron  or  manganesei 
tiiey  are  called  Broum  Spar, 

FMurls  (Ital.  perla,  Old  High  Ger.  berala, 
a  form  which  suggests  a  possible  affinity  with 
Gtr.  fi^ipvWoSt  beryl).  Pearls  are  substunoes 
formed  bj  certain  bivalye  Molluscs,  consist- 
ing of  concentric  layers  of  a  fine  compact  nacre, 
or  substance  identical  with  that  iniich  lines 
the  inside  of  the  shell;  they  are  sometimes 
found  f^ee  and  detached  within  the  lobes 
of  the  mantle,  but  most  commonly  adherent  to 
the  nacreous  coat  of  the  shell,  which  on  that 
account  is  termed  mother  of  pearl.  The 
species  of  bivalye  which  produces  the  most 
valuable  pearls  is  the  pearl  oyster  of  Ceylon, 
Mdeagrina  margaritifera.  Lam.  A  pure  pearl 
is  generally  spherical,  and  has  a  white,  or 
bluish,  or  yellowish-white  colour,  with  a  pecu- 
liar lustre  and  iridescence,  and  consists  of  al- 
ternating concentric  layers  of  membrane  and 
carbonate  of  lime.  When  steeped  in  dilute 
muriatic  acid,  the  carbonate  is  decomposed 
with  effervescence,  and  films  of  membrane 
remain  undissolved. 

Pearls  were  in  the  highest  estimation  in 
ancient  Rome,  and  boro  an  enormous  price. 
(Plin.  Hist.  Nat.  lib.  ix.  c.  xxxv.)  Their  price 
in  modem  times  has  very  much  dechned, 
partly,  no  doubt,  from  changes  of  manners  and 
fashions,  but  more,  probably,  from  the  admi- 
rable imitations  of  pearls  that  may  be  obtained 
at  a  very  low  price.  When  the  pearls  dwindle 
to  the  size  of  small  shot,  they  are  denominated 
«e«? pearls,  and  are  of  little  value.  They  are 
mostly  sent  to  China.  One  of  the  most  re- 
markable pearls  of  which  we  hare  any  authentic 
account  was  bought  by  Tavernier,  at  Catifa,  in 
Arabia,  a  fishery  famous  in  the  days  of  Pliny, 
for  the  enormous  sum  of  10,000/.!  It  is  pear- 
shaped,  regular,  and  without  blemish.  The 
diameter  is  6*3  inches  at  the  largest  part,  and 
the  length  from  two  to  three  inches.  It  is  in 
the  possession  of  the  shah  of  Persia. 

The  pearl  oyster  is  fished  in  various  parts 
of  the  world,  particularly  on  the  west  coast 
of  Ceylon ;  at  Tutiooreen,  in  the  province  of 
Tinnevelly,  on  the  coast  of  Coromandcl;  at  the 
Bahrein  Islands,  in  the  gulf  of  Persia ;  at  the 
Sooloo  Islands ;  off  the  coast  of  Algiers ;  off 
St.  Margarita,  or  Pearl  Islands,  in  the  West 
Indies,  and  other  places  on  the  coast  of  Co- 
lumbia; and  in  the  bay  of  Panama,  in  the 
South  Sea.  Pearls  have  sometimes  been  found 
on  the  Scotch  coast,  and  in  various  other  places. 

Pearlasli.  Impure  carbonate  of  potassium. 
[Potash.] 

Vearlstone.  A  variety  of  Obsidian  of  a 
pearly  lustre,  and  of  various  tints  of  grey, 
yellow,  brown,  or  red.  When  felspathic  rocks 
have  undergone  pt^rfect  fusion,  those  portions 
of  the  mass  which  have  cooled  the  slowest, 
frequently  contain  rounded  or  spherical  nodules 
of  a  clear  grey  colour,  which  have  been  com- 
pared to  Pearls,  and  have  caused  the  name 
^aaristone  to  be  given  to  the  rock.    The  ker- 

842 


PEAT 

iiels  or  grains  have  reoeited  the  name  of  Sph«- 
ruHte,  from  their  spherical  shape. 

Vemrlwlitte.  The  subnitrate  o£  bismuth ; 
formerly  used  as  a  cosmetic  uadAr  the  shove 
name. 

Veasant  Vropriator.  Li  Pofitical  Eco- 
nomy, a  person  who  is  himself  the  owner  of 
the  soil,  and  who  cultivates  it,  by  his  own 
labour,  for  his  own  subsistenoe.  This  term 
is  employed,  b^  Mr.  Mill  and  others,  to  de- 
signate tne  social  and  economical  condition  of 
the  largest  portion  of  agricultural  labouien 
throughout  Europe  and  the  New  World.  Ow- 
ing to  the  system  of  subdivision,  which  has 
always  prevailed  in  countries  where  the  drril 
code  has  been  the  foundation  of  municipal  law, 
land  is  held  in  small  portions.  This  state  of 
things  is  intensified  m  a  country  like  Fzan«^ 
where  the  subdivision  of  a  deceased  person^ 
estate,  among  all  his  lineal  descen(£uits,  is 
compulsory.  It  must  take  place,  to  a  greater 
or  less  extent,  where  the  habits  or  the  needs  d 
a  community  lead  the  mass  of  the  people  to 
agricultural  pursuits. 

Great  difference  of  opinion  has  been  ex- 
pressed as  to  the  efibct  of  the  subdivision 
of  the  soil.  Some  writers,  as  Mr.  Mill,  haie 
strenuously  advocated  the  system;  this  author 
having  even  proposed,  as  a  remedy  for  sere- 
ral  acknowledged  social  inconveniences  in  this 
country,  that  future  enclosures  should  be 
always  effected  on  the  principle  that  land  so 
taken  into  cultivation  should  oe  guaranteed  to 
permanent  occupiers  of  a  peasant  charactei; 
Others,  like  the  late  Mr.  M  CuUoch,  appear  to 
connider  that  the  system  prevailing  in  ^^and, 
by  which  it  is  all  but  impossible  for  the  pessant 
to  become  a  proprietor,  is  faultless,  and  thil 
the  maximum  of  advantage  is  obtained  by  it 

Peastone.     [Pisolxte.] 

Peat  (a  word  of  doubtful  origin).  One  d 
the  varieties  of  mineral  fuel,  the  least  altend 
from  original  vegetable  structure.  Peat  and 
turf  arc  accumulations  of  manj  kinds  of  tc- 
getable  matter  collected  round  the  roots  tod 
stalks  of  plants,  and  all  in  some  stage  of  de- 
composition. Near  the  surface  this  substsnee 
is  light  coloured  and  spongy,  and  the  vegetaUs 
matter  is  little  altered ;  aeeper,  it  is  hrorwii, 
dense,  and  decomposed;  at  the  bottom  it  ii 
black,  and  nearly  as  dense  as  coaL 

As  a  fuel,  peat  contains  both  water  and  lakf 
and  is  thus  in  a  double  sense  uneconomiod. 
The  water  cannot  be  driven  oflf  by  mere  li^ 
drying,  for  turf  that  is  apparently  dry  still 
contains  25  per  cent  of  water.  Well  dned 
under  cover,  it  retains  about  10  per  cent  d 
water,  but  is  then  wanting  in  deniity. 

Peat  yields  a  vast  body  of  iniiRmfi>«Kto 
ingrodients,  and  fiames  yerj  readily;  bufit  is 
difficult  though  not  impossible  to  obtain  is* 
tense  heat  from  it  When  artificially  eoa- 
pressed,  it  is  very  dense  and  forms  a  goodfbcL 

By  distillation  turf  yields  sereral  ingiediests 
of  considerable  importance  and  value.  The 
coke  thus  obtained  generally  contains  nther 
an  undue  proportion  of  ash. 
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Peat  smoke  cummunicates  a  peculiar  flavour 
to  all  the  articles  \ritli  which  it  comes  in  con- ' 
tact ;  and  this  flavour  is  considered  a  character- 1 
istic  of  spirits  which  have  been  distilled  in 
vessels  heated  by  this  kind  of  f^iel,  and  also  of  I 
malt,  com,  and  fish  which  have  been  dried  bv 
it.    Feat  abounds  in  every  part  of  the  world, 
but  more  especially  in  the  cold  moist  climates 
of  temperate  regions.    It  covers  many  thousand 
acres  in  Ireland,  in  the  Highlands  and  west- 
em  counties  of  the  Lowlands  of  Scotland,  and 
in  the  western  counties  of  England ;  but  drain- 
age and  cultivation  are  rapidly  diminishing  the 
extent  of  all  these  bogs. 

When  peaty  matter  accumulates  on  the  sides 
of  declivities  it  is  generally  comparatively  dry, 
and  is  then  called  hiU  peat ;  but  when  peat  ac- 
cumulates on  hollow  places,  or  on  fiat  surfaces, 
it  is  generally  thoroughly  saturated  with  water, 
and  is  then  called  peat  bog.  In  most  cases 
the  principal  plant  which  fum}s  the  peaty 
matter  Is  the  Sphagnum  palustre  or  Bog-moss, 
common  on  all  moist  peaty  surfaces  throughout 
Europe,  and  frequent  in  many  parts  of  North 
America.  This  moss  continues  growing  upwards 
from  the  points  of  the  shoots,  while  decay  is  ad- 
vancing in  a  similar  manner  from  their  lower 
extremities,  thus  forming  a  thick  close  mass  of 
vegetable  matter,  which  rots  below  as  it  increases 
in  height.  The  rotten  part  is  frequently  duff 
out  and  dried,  to  be  usea  as  fuel,  or  to  be  mixed 
with  dung  or  lime  and  rotted  into  manure. 
The  quantity  of  turf  used  as  fuel  in  various 
parts  of  Europe  is  much  greater  than  is 
generally  imagined. 

Wben  peatv  matter  accumulates  on  a  surface 
which  abounds  in  springs,  the  water  sometimes 
oozes  out  beneath  the  peat,  and  between  it  and 
tbe  natural  soil,  in  sudi  quantities  as  to  raise 
up  the  layer  of  peat,  and  float  it  o£f  to  a  dis- 
tance ;  sometimes  carrying  everything  bejfore  it, 
and  ending  by  burying  under  it  lands  in  a  state 
of  culture.  About  the  middle  of  the  eighteenth 
century,  a  remarkable  irruption  of  ^s  kind 
took  place  near  Annan  in  Dumfriesshire ;  and 
such  emptions  are  frequent  in  Ireland.  The 
circumstances  favourable  to  the  growth  of  peat 
are :  a  soil  abounding  in  springs,  a  flat  suif ace 
or  hollow  surround^  by  hil£,  and  a  moist 
climate.  Hence  peat  bogs  are  more  abundant 
in  Ireland,  and  in  the  western  counties  of 
Scotland,  than  in  any  other  part  of  the  British 
Einpire. 

When  an  accumulation  of  peat  has  taken 
place  in  a  level  situation,  or  on  a  declivity  not 
abounding  in  springs,  the  matter  accumulated 
18  comparatively  £j,  and  is  then  called  peat 
most.  One  ctf  the  most  remarkable  peat  mosses 
in  Britain  is  the  Flanders  Moss,  in  Stirlineshire. 
It  rests  on  a  flat  surface  of  excellent  alluvial 
soil,  of  which  it  covers  about  4,000  acres.  Great 
part  of  this  peat  moss,  being  quite  light,  has 
been  cut  into  small  pieces,  and  floated  off  by 
means  of  a  stream  of  water  to  the  sea ;  thus 
exposing  the  natural  soil,  and  rendering  it  fit 
for  culture.  This  operation  was  commenced  at 
Blair  Drummond,  towards  the  end  of  the  last 
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century,  by  the  celebnited  Lord  Knmes,  and  H 
still  continued  by  his  son,  Mr.  Drummond. 

Peat  Soil.  When  peat  is  in  a  state  of 
decomposition,  com  or  agricultural  crops  may 
be  grown  on  it,  after  it  has  received  additions 
of  earthy  matter.  The  process  of  tumine 
living  peat  into  peat  soil  is  greatly  facilitated 
by  draining,  and  by  laying  earth  or  lime  on  its 
surface,  and  afterwards  mixing  the  earthy 
matter  with  the  peat  by  ploughing  or  digging. 
The  soil  is  thus  benefited  by  the  pressure  of 
the  earth V  compost  as  Well  as  by  the  ingre- 
dients wnich  it  adds.  A  crop  of  rape  may 
then  be  taken  after  a  dressing  of  bone  dust ; 
and  this  may  be  followed  by  potatoes.  In  this 
manner  every  kind  of  peaty  surface  may  be 
rendered  available  for  agricultural  purposes ; 
and  accordingly,  in  Ireland,  in  Lancashire,  and 
in  Ayrshire,  good  crops  of  com,  potatoes,  and 
artificial  grasses  are  produced  on  the  surface  of 
peat  lands,  which  consist  of  a  layer  of  peat  from 
five  to  twenty  feet  in  depth.  l!he  plants  which 
thrive  best  on  the  surface  of  beas  of  peat  of 
this  description  are  those  which  extend  their 
roots  immediately  under  the  surface.  Hence 
few  trees  will  thrive  in  such  soils,  with  the 
exception  of  the  spruce  fir,  the  silver  fir,  the 
birch,  and  two  or  three  kinds  of  willow. 
Peat  soil  is  extensively  used  in  gardening, 
in  the  culture  of  such  plants  as  are  found 
growing  on  similar  soil  in  a  wild  state,  and 
also  as  an  ingredient  in  the  artificial  composi* 
tion  in  which  choice  exotics  are  planted. 

Peat  from  woodf  or  woodt/  peat,\B  a  composi- 
tion of  the  branches,  trunks,  and  roots  of  trees, 
with  their  leaves,  and  the  shrubs  and  plants 
which  have  grown  up  among  them,  which  have 
lain  so  long  in  water  as  to  have  decayed  into 
a  mass  soft  enough  to  be  cut  with  a  spade. 
The  colour  is  a  blackish  brown,  like  that  of 
mossv  peat;  and  it  may  be  used  as  manure, 
for  fuel,  and  for  the  growth  of  plants.  Peat 
of  this  description  is  found  in  some  parts  of 
Holland,  and  also  in  the  Vale  of  Kennett,  in 
Berkshire;  but  is  most  abimdant  in  North 
America,  where  it  forms  the  soil  in  which 
many  of  the  plants  and  trees  of  that  countir 
thrive  with  the  greatest  vigour.  Wherever  it 
can  be  found,  it  is  the  most  suitable  of  all 
kinds  of  peat  for  garden  purposes.  This  kind 
of  peat  is  frequenUv  bumt  both  in  Britain  and 
Holland,  for  the  saxe  of  its  ashes,  which,  from 
the  alkali  contained  in  them,  are  found  an 
excellent  manure. 

Sandg  peat  is  mossy  peat  decayed  to  an 
earthy  state,  and  naturally  mixed  with  sand 
brought  over  it,  from  soil  lying  above  its 
level,  or  by  the  overflowings  of  rivers.  It 
is  used  in  sardening  for  the  same  purposes  as 
peat,  and  is  known  as  heath  soil. 

Peat-chareoal,  which  is  formed  by  charring 
the  dead  layers  of  peat  in  proper  furnaces, 
is  employed  as  an  absorbent  of  ammoniacal 
and  other  gases,  and  a  deodoriser  of  putrescent 
animal  and  vegetable  matters,  and  in  this  state 
it  is  benefidal  as  a  manure,  both  for  agrictil* 
tural  and  horticultural  purposes.    In  the  puvs 
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state,  it  is  also  a  useful  ingredient  in  garden 
composts. 

Veats.  Peat  bog  cut  out  in  small  square 
or  rectangular  pieces,  and  dried  for  being  used 
as  fiiel.  These  pieces  are  cut  with  light  spades 
in  the  summer  season,  spread  abroad  to  dnr, 
and  afterwards  carted  home  and  put  up  in 
stacks,  or  heaps,  which  are  thatched  to  ex- 
clude the  rain.  These  peats  are  afterwards 
used  as  fuel,  not  only  for  domestic  purposes, 
but  for  burning  lime,  and  for  heating  kilns  for 
drying  com,  &c.  To  facilitate  the  drying  of 
peat,  the  water  is  sometimes  pressed  out  of 
the  square  pieces  after  they  are  cut,  and  thrown 
out  of  the  bog,  by  a  compressing  machine, 
which  also  renders  the  material  more  compact 
and  durable  in  the  fire.  Peats  are  also  some- 
times charred  by  a  smothered  combustion,  so 
OS  to  be  rendered  better  adapted  to  senre  as  a 
substitute  for  pit-coal,  coke,  or  charcoal,  in 
smelting  iron  or  other  metals,  in  generating 
•team,  &c  Attempts  hare  been  made  to 
separate  astringent  matter  from  peat,  and  to 
use  it  in  tanning  leather. 

VebMes  (A.-Sax.  pabol).  A  name  mven 
to  roundish  nodules  and  geodes,  especially  of 
silicious  minerals,  such  as  Kock-crystal,  Agate, 
&c. ;  but  commonly  and  more  correctly  applied 
to  small  fragments  of  rocks  and  minerals  which 
have  becon^e  rounded  and  water-worn  like  the 
shingle  forming  the  beach  on  a  sea-shore. 
Thus,  pebbles  may  be  composed  of  any  ro«k  or 
mineral ;  as,  for  example,  of  sandstone,  quartz, 
limestone,  flint,  &c.  When  of  considerable 
size,  they  are  called  boulders  or  boulder 'Stones, 
Pebbles  of  gold  are  known  by  the  name  of 
nuggeU  or  pepitas.  In  a  technical  sense,  the 
term  pebble^  among  opticians,  generally  means 
the  transparent  and  colourless  rock-crystal  or 

?[uartz  (pure  silica)  which  is  used  as  a  substitute 
or  glass  in  spectacles :  its  extreme  hardness 
renders  it  more  durable,  and  less  liable  to 
become  scratched. 

Veoari.  An  Artiodactyle  quadruped  allied 
to  the  hog;  but  generically  distinguished 
by  the  absence  of  the  outer  toe  of  the  hind 
foot,  and  the  presence  of  a  peculiar  glaud, 
which  exudes  its  secretion  by  nn  orifice  situated 
on  the  back ;  whence  Cuyier  devised  the  name 
Bicotyles  (two  navels)  for  the  genus.  The 
incisor  and  molar  teeth  resemble  those  of  the 
hog,  but  the  canines  do  not  project  from  the 
mouth.  The  metacarpal  and  metatarsal  bones 
of  their  two  middle  and  largest  toes  are  con- 
fluent, as  in  the  Ruminants,  with  which  their 
stomach  also,  divided  into  three  compartments 
with  csecal  appendages,  presents  a  marked 
analogy.  Two  species  of  pecari  are  known, 
both  natives  of  South  America;  viz.  the  col- 
lared pecari  {Dicotyles  torquatus)  and  the  white- 
lipped  pecari  (Dicotyles  hbiatus,  Cuv.). 

Veetablead  or  JHtOhbleBde.  An  ore  of 
uranium.    It  is  an  impure  oxide  of  that  metaL 

Veck.  A  measure  of  capacity  containing 
two  gallons,  or  the  fourth  part  of  a  bushel. 
The  imperial  peck  contains  554*56  cubic  inches. 

[1CB48UBB.] 
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Veeora  (Lat.  cattle).    The  name  given  bf 
I  Linnaeus  to  an  order  of  Mammals  correspondo 
ing  with  the  Ruminantia  of  Cavier. 

#eeteB  (Lat  a  comb).  In  Ck>mpanitive 
Anatomy,  the  vascular  membrane,  in  structure 
resembling  the  choroid,  plicated  with  parallel 
folds  like  the  teeth  of  a  comb,  and  extending, 
in  the  eyes  of  birds,  from  the  back  of  the 
retina  through  the  vitreous  humour  to,  or  near 
to,  the  crystalline  lens,  where  it  mostly  termi- 
nates in  a  point.  This  organ  resembles  a  flat- 
tened conical  bag,  whence  it  is  also  termed 
marsimium. 

In  Zoology,  the  name  is  applied  to  a  genus 
of  bivalve  shells.  They,  have  a  binge  like  that 
of  the  oyster;  but  have  been  removed  on 
accoimt  of  their  shell  being  inequivalve,  semi- 
circular, always  regularly  marked  with  ribs, 
which  radiate  from  the  summit  of  each  valve 
to  the  circumference,  and  furnished  with  two 
angular  productions,  called  (art,  which  widoi 
the  sides  of  the  hinge. 

The  animal  is  chiefly  remarkable  for  the 
little  dark  green  shining  globule  which  teimi- 
nutes  most  of  the  tentacles  of  the  exterior  row 
of  those  at  the  circumference  of  the  mantle. 
These  specks  are  conjectured  to  be  rudimenttl 
organs  of  vision,  whence  Poli  was  induced  to  cull 
the  soft  parts  of  the  pecten  arg^t». 

Pectin,  Vectio  Aoidf  Veetose.  Fs^v* 
table  jelly,  A  gelatinous  principle  has  long 
been  recognised  as  one  of  the  proximate  com- 
ponents of  vegetables :  it  is  derived,  according  to 
Fr^my,  from  the  presence  of pectoee  (Gr.  wijrr^*; 
coagulated),  a  substance  usually  associated 
with  the  cellular  tissue,  and  which  is  insoluble 
in  water,  alcohol,  and  ether,  but  which  under 
the  influence  of  acids,  aided  by  a  gentle  heat, 
becomes  converted  into  a  soluble  gelatin(His 
substance,  pectin,  represented  by  the  formoU 
C«H4gO„. 

Pectin  is  found  ready  formed  in  tliejaices 
of  ripe  fruits,  in  consequence  of  the  action  of 
their  acids  upon  the  original  ptctote.  It  may 
be  obtained  from  the  expressed  juice  of  ripe 
pears  or  apples  (after  the  lime  which  it  con- 
tains has  been  precipitated  by  oxalic  acid,  and 
the  albumin  by  a  strong  solution  of  tannin), 
by  means  of  alcohol,  whi^  throws  it  down  in 
gelatinous  filaments.  When  pure,  it  is  white, 
neutral,  not  cry stalli sable,  soluble  in  water, 
but  insoluble  in  alcohol  and  in  ether:  it  is  pre- 
cipitated by  subacetate,  but  not  by  neotzsl 
acetate  of  lead.  When  its  aqueous  solution  is 
long  boiled,  it  loses  viscosity,  and  is  changed 
into  parapectin. 

Pectin  and  its  modifications  are  changed 
into  pectic  acid  by  the  action  of  weak  alkaline 
solutions.  Pectic  acid  is  generally  obtained 
by  boiling  the  pulp  of  certain  roots,  of 
carrots  for  instance,  with  a  very  weak  solo- 
tioaof  an  alkaline  carbonate,  and  precipitating 
by  chloride  of  calcium ;  the  precipitate,  after 
having  been  well  washed,  is  decomposed  by 
dilute  hydrochloric  acid,  which  leaves  uie  pectie 
acid  in  the  form  of  a  jellj,  insoluble  in  cold 
water. 
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PecUe  Fermentation, — Pectose  is  always 
associated  with  a  substance  which  Fr^my  calls 
pectaae,  haviog  a  special  action  upon  it  (as 
diastase  has  upon  starch),  and  which  he  repre- 
sents  as  the  fer/nent  of  the  gelatinous  products. 
It  is  obtained  by  adding  to  fresh  carrot  juice, 
alcohol,  which  throws  it  down  in  an  insoluble 
form,  but  it  retains  its  characteristic  properties. 
It  transforms  pectine  (at  a  temperature  be- 
tween 80^  and  90^)  into  a  substance  insoluble 
in  cold  water  (pectone  add),  and  subsequently 
into  pectic  acid,  as  above  described.  None 
of  these  pectic  compounds  exert  any  rotatory 
action  on  polarised  hghti 

There  are  many  Algee,  Fuci,  and  Lichens, 
which  abound  in  a  peculiar  gelatinisinff  princi- 
ple. One  of  the  most  remarkable  is  the  Getidium 
comeum,  from  which  an  article  is  prepared 
known  oomniercially  as  Japan  isingiass.  It 
is  insoluble  in  cold,  but  soluble  in  hot,  water, 
and  sets  into  a  firm  jelly  on  cooling,  even 
when  it  forms  only  1-1 20th  part  of  the  weight 
of  the  water.  One  part  of  isinglass  (animal 
gelatine)  produces  a  similar  jelly  with  about 
80  parts  of  water.  Unlike  animal  jelly,  it  is 
not  precipitated  by  tannic  acid.  It  has  been 
proposed  to  substitute  it  for  the  varieties  of 
animal  gelatin,  but  it  is  destitute  of  nitrogen, 
having  the  formula  Ci,H,iOi.^.  The  edible 
birds'  nests,  esteemed  as  a  delicacy  in  China, 
are  constructed  by  a  species  of  swallow,  the 
Plocaria  Candida. 

Pecttnate  (Lat.  pectinatus,  from  pccten,  a 
comb).  In  Botany,  a  term  applied  to  that 
form  of  marginal  division  in  which  the  seg- 
ments are  numerous,  narrow,  and  closely 
placed,  so  as  to  resemble  the  teeth  of  a  comb. 

Veottnlbraaoliiatcs  (Lat  pectcn,  and 
branchia,  gilU),  The  name  given  b^  Cuvier  to 
his  sixth  order  of  Gastropods.  It  is  the  most 
extensive  division  of  that  class,  since  it 
includes  almost  all  the  spiral  univalve  shells, 
as  well  as  several  which  are  merely  conical. 
The  order  is  thus  characterised  by  Cuvier: 
'  The  branchis,  composed  of  numerous  leaflets 
or  fringes,  ranged  parallel  hke  the  teeth  of  a 
oomb,  are  affixed  in  two  or  three  lines  (according 
to  the  genera)  to  the  floor  of  the  respiratory 
cavity,  which  occupies  the  last  whorl  of  the 
shell,  and  which  communicates  outwards  by 
a  wide  aperture  between  the  margin  of  the 
cloak  and  the  body.  Two  genera  only — Cyclo- 
stoma  and  Helidna — have,  instead  of  branchiae, 
a  vascular  network  clothing  the  ceiling  of  the 
cavity,  in  all  respects  the  same  as  that  of  the 
order ;  and  they  are  the  only  ones  which  re- 
spire the  atmosphere,  water  being  the  medium 
of  respiration  to  all  the  rest.' 

All  the  Pectinibranchiateshave  two  tentacula 
and  two  eyes,  raised  sometimes  on  pedicles ;  a 
mouth  in  the  form  of  a  proboscis,  more  or  less 
lengthened ;  and  separate  sexes.  The  penis  of 
the  male,  attached  to  the  right  side  of  the  neck, 
cannot  in  general  be  drawn  within  the  body, 
but  is  reflected  into  the  branchial  cavity ;  it  is 
sometimes  veiy  large.  The  Paludina  alone  has 
Ihe  onnn  oonoealed,  and  it  comes  out  through 
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a  hole  pierced  in  the  right  tenta^ulum;  the 
rectum  and  the  oviduct  of  the  female  also 
creep  along  the  right  side  of  the  branchial 
cavity ;  and  there  is  between  them  and  the 
branchiiB  a  peculiar  organ,  composed  of  cells 
filled  with  a  very  viscous  fluid,  the  use  of 
which  is  to  form  a  common  envelope  for  th^ 
enclosure  of  the  eggs,  and  which  the  animal 
deposits  with  them.  The  form  of  that  envelope 
is  often  veiy  complicated  and  remarkable. 

The  tongue  is  armed  with  little  hooks  (or 
curved  spinules),  and  wears  down  the  hardesi 
bodies  by  slow  and  oft-repeated  frictions. 

The  grand  difference  between  these  animals 
lies  in  the  presence  or  absence  of  the  canal 
formed  by  the  prolongation  of  the  margin  of 
the  branchial  cavity  on  the  left  side,  and 
which  passes  along  a  similar  canal  or  sinus 
in  the  shell,  to  enable  the  animal  to  breathe 
without  leaving  its  shell.  There  is  also  this 
distinction  between  the  genera,  that  some  want 
the  operculum;  and  the  species  vary  in  the 
filaments,  fringes,  and  other  ornaments  that 
deck  the  head,  the  foot,  or  the  cloak. 

Veotolite  (Gr.  wqirr^f ,  fixed,  as  being  bound 
together,  and  XiBos,  atone),  A  hydrated  silicate 
of  lime  and  soda,  which  occurs  in  white  or 
greyish  spheroidal  masses  composed  of  an  ag- 
gregation of  acicular  crystals,  or  of  delicate 
fibres  arranged  in  a  radiated  or  stellar  form. 
It  is  found  in  Scotland,  on  the  shore  near 
Landelfoot,  and  at  Knockdolian  Hill  in  Ayr- 
shire, at  the  Katho  quarries  near  Edinburgh, 
and  in  Skye. 

Veotorals  or  Veeteral  Vlns  (Lat.  peo- 
toralis,  belonging  to  the  breast).  The  anterior 
and  lateral  pair  of  fins,  which  represent^  in 
fishes,  the  fore  le^  or  anterior  members  of 
other  rertebrate  animals. 

VeoiilatioB  (XiSt.  peculator,  a  thief),  A 
term  of  the  Roman  Law,  rendered  in  that  of 
France  by  concussion.  The  embezzlement  by 
a  public  officer  of  public  money.  Peculation, 
in  the  Roman  law,  also  comprehended  offences 
relating  to  the  coin. 

Veenllar.  In  Ecclesiastical  Law,  an  ex- 
empt jurisdiction,  which  is  not  under  the  or- 
dinary of  the  diocese,  but  has  one  of  its  own. 
They  are :  royal,  of  which  the  king  is  ordinary ; 
peculiars  of  archbishops,  bishops,  deans,  chap- 
ters, prebendaries,  and  the  Uke ;  to  which  were 
formerly  added  peculiars  of  monasteries,  the 
jurisdiction  over  which,  by  31  Hen.  YIII.  c 
13,  was  panted  to  the  ordinary  within  whose 
diocese  they  were  situated,  or  to  such  persons 
as  the  king  should  appoint.  For  some  purposes 
connected  with  pluralities  and  non-residence, 
benefices  exempt  or  peculiar  are  now  made 
subject  to  the  jurisdiction  of  the  archbishop  or 
bishop  within  whose  diocese  they  are  locally 
situated  (1  &  2  Vict,  c  106). 

Veoulium  (Lat).  In  the  Roman  Law,  the 
property  which  a  slave  might  acquire  indepen- 
dent of  the  control  of  his  master.  This  pro- 
perty was  frequently  permitted  to  accumulate,  so 
as  to  enable  the  slave  to  purchase  his  freedom. 
The  son  being,  on  the  principles  of  the  Roman 
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Iftw,  nnemandpated  during  the  lifetime  of  his 
fSEither,  whatever  property  he  might  acquire 
appertained  in  strictnesa  to  the  latter ;  but,  bj 
degrees,  certain  species  of  property  acquired  by 
the  child  obtained  the  title  and  character  of 
pecuUum.  Of  these,  however,  the  only  one  which 
was  absolutely  the  child's  was  that  which  the 
son  acquired  m  military  serrice  (peculium  cas- 
trense),  or  in  public  serrice  of  any  kind,  which 
by  a  legal  fiction  was  regarded  as  equivalent 
to  military. 

Vedagroffiie  (Gr.  xcuZegyuySs ;  from  ireus, 
boy,  and  ieyuy6s,  leader).  Among  the  ancient 
Greeks,  a  slave  charged  with  the  personal  care 
of  a  boy  from  the  earliest  age  after  infancy 
f  from  the  milk,  in  the  loose  phrase  of  Plutarch ; 
oom  about  the  age  of  seven,  as  it  is  more 
accurately  stated  by  .Ssdiines)  until  he  be- 
came-a  youth  {fuipiiaop),  i.e.  until  the  seven- 
teenth or  twentieth  year.  The  pedagogue's 
duty  was  to  attend  his  charge  on  all  occasions 
when  he  left  his  father's  house ;  to  the  lecture 
looms  of  masters,  the  theatre,  &c  (Plato, 
Bumpoe.)  He  was  also  intrusted  with  the  duty 
of  instructing  and  disciplining  the  child  in 
inferior  branches  of  education  and  ordinary 
manners.  He  was,  consequently,  of  a  Tery 
inperior  order  of  common  slaves,  and  must  be 
imderstood  as  excepted  when  Aristotle  recom- 
mends that  a  chila  should  be  left  to  converse 
as  litde  as  possible  with  persons  of  the 
■ervile  class.  {PioUtic.  viL  166.)  The  custom 
of  intrusting  children  to  slaves  in  this  manner 
was  common  in  other  Grecian  states ;  the 
Bomans  also  employed  a  slave  for  similar  pur- 
poses, with  the  title  of  custos  or  magister, 

Vedal  OlaTler.  On  the  organ,  a  row  of 
keys  intended  to  be  played  on  with  the  feet, 
and  which  in  large  instruments  actuate  a  sepa- 
rate organ,  called  the  pedal  organ.  The  in- 
vention of  the  pedals  or  foot-keys  of  the  organ 
is  attributed  to  a  German  named  Bernhard, 
who  lived  in  the  fifteenth  century.  It  was  long, 
however,  before  their  utility  and  importance 
were  acknowledged  by  other  nations ;  and  it  is 
a  singular  fact,  that  though  En^nd  was  the 
first  to  introduce  the  oigan  generally  into  the 
church,  she  was  the  last  to  adopt  this  inven- 
tion. Within  the  last  twenty  years  the  use  of 
the  foot-keys  luis  been  much  extended,  and 
few  organs  are  now  built  without  them. 

Vedal  Curves  and  SttrAcea.  The 
locus  of  the  feet  of  perpendiculan  let  fall  from 
a  given  point  o,  the  pedal  origin,  upon  all  the 
tangents  of  a  given  {primUive)  curve  or  upon 
all  the  tangent  planes  of  a  given  sur&ce,  is 
called  the  pedal  of  that  curve  or  surface.  From 
this  definition  it  follows  at  once  that  the  inverae 
of  a  pedal  is  the  reciprocal  of  the  primitive. 
The  pedal  of  a  curve  or  surface  S  being  de- 
noted by  S|,  the  pedal  of  the  latter  is  repre- 
sented by  S2,  and  termed  the  second  pedal  of 
the  primitive,  and  so  on.  The  curves  or  sur- 
faces thus  obtained  are  said  to  form  a  series 
c^  positive  pedals,  in  order  to  distinguish  them 
from  the  series  of  negative  pedals,  obtained  by 
reversing  the  above  process.    Thus  the  curve 
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or  surface  S_i,  whose  fint  positive  pedal 
is  the  primitive  itself,  it  called  the  first  neg€i» 
live  pedal  of  the  latter,  and  similarly  the 
second  negative  pedal  of  S,  which  is  the 
firat  negative  pedal  of  8-i,  would  be  repre- 
sented by  d.3,  and  so  on.  Just  as  S^  is  the 
inverae  of  the  reciprocal  of  S,  so  S.i  is  the 
reciprocal  of  the  inverse  of  S ;  in  other  words, 
the  processes  of  reciprocation  and  inveraion, 
applied  consecuti-^ely  to  the  primitive  lead 
to  the  first  positive  or  first  negative  peda^ 
according  as  the  one  or  the  other  operation  it 
firat  performed.  Although  pedal  curves  wera 
studied  as  early  as  1720  by  Madaurin,  in  his 
admirable  Geometria  Organica,  they  do  not 
appear  to  have  received  any  distinctive  name 
in  England  until  1862,  when  Dr.  Salmon,  in 
his  Analytical  Geotnetry  of  Three  Dimeruions, 
proposed  to  adopt  the  present  English  transla- 
tion of  the  French  term  courbee  podaires.  It 
was  under  the  too  general  title  of  derived  curves 
that  the  Rev.  W.  Roberts  of  Dublin,  in  tiie 
Philosophical  MagaHne  1843,  and  in  Lioixville*fl 
JottmcU  1845,  firat  examined  the  properties  of  a 
complete  series  of  pedal  curvet,  and  introduced 
the  useful  and  natural  distinctions  of  positive 
and  negative  pedals.  In  1859  Mr.  Roberts'  in- 
vestigations were  extended  to  a  complete  series 
of  pedal  surfaces  by  Prof.  Hirat,  in  the  Annati 
di  Matematici,  t.  il,  and  in  the  Quarterly 
Journal  of  Mathematics,  vol.  iii. 

The  reciprocals  of  the  several  pedals 

S— o» S.x,  S,  S„ Sb, 

of  any  complete  series  form  another  series  of 
pedals 
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whose  terms  are  arranged  in  contrary  order. 
In  other  words,  the  reciprocal  of  the  n*^  positive 
pedal  of  S  is  the  n*^  nesative  pedal  of  S',  the  re- 
ciprocal of  S.  This  will  be  at  once  evident  od 
observing  that  d|  is  the  inverae  of  S',  and  con- 
sequently that  the  reciprocal  of  8^  must  be  the 
fint  negative  pedal  of  o .  In  the  same  way  the 
inverse  of  the  n*^  pedal  it  the  (  ^n)*^  pedal  of 
the  inverae,  and,  we  may  add,  the  —  (n— 1)* 
pedal  of  the  reciprocal.  By  means  of  theet 
relations  the  equations  of  negative  pedals  can 
often  be  obtained  from  those  of  positive  ones 
by  venr  simple  substitutions. 

Witn  respect  to  the  areas  and  Tolumas  of 
pedals,  several  very  general  relations  have  been 
established.  Steiner  has  shown  that  if  the 
primitive  be  a  closed  curve,  but  in  other  re- 
spects perfectly  arbitrary,  the  origins  of  first 
positive  pedals  of  the  same  area  all  lie  in  the 
circumference  of  a  circle,  whose  centre  is  the 
origin  of  the  pedal  of  least  area.  If  the  pri- 
mitive be  not  closed,  then  the  pedal  will  also  be 
unclosed ;  but  if  we  consider  the  area  to  be  re* 
presented  b^  that  of  the  vector  formed  by  the 
pedal  and  its  extreme  radii,  it  can  be  wovn 
that  the  locus  of  the  origins  of  pedals  of  con- 
stant area  is  a  conic.  (Crelle's  Journal,  vols, 
xxi.  and  1.)  Extending  Steiner's  results  to 
surfaces,  Mr.  Hint  has  shown  that  the  loess 
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of  the  origins  of  first  positive  pedals  of  equal 
voluin«>  is  in  general  a  surface  of  the  third 
order,  but  that  for  any  dosed  primitiye  surface 
the  origins  of  pedals  of  equal  volume  lie  on  a 
quadric  surface  (e.g.  ellipsoid)  whose  centre  is 
the  origin  of  the  pedal  of  least  volume.  {Phil. 
Trans.  1863.) 
The  pedals  of  the  ellipsoid 

+  >  +  ——1 
a      b      c 

possess  considerable  interest,  and  have  accord- 
ingly been  most  investigsted.  The  first  posi- 
tive central  pedal  is  the  well-known  surface  of 
elasticity  of  FresneL  [ELAsncmr,  Su&facb  of.] 
Its  equation  may  be  easily  obtained  from  the 
foregoing  relations.  In  &ct|  the  reciprocal  of 
the  given  ellipsoid  has  the  equation 

fljr«  +  6y«  +  tfr«— 1, 

and  the  inverse  of  this,  the  first  pedal  of  the 
primitive,  is  obtained  by  replacing  x,  y,  r,  by 

^  ^1  -.,  where  r*—4f*+y*  +  «»,  hence 

is  the  equation  required.  The  equation  of  the 
first  negative  pedal  was  first  obtained  by 
Cay  ley.  (JProc.  of  Bogfol  8oe,  IB6S,  vad  Annali 
di  Matematiei  1869.)  It  is  a  surface  of  the  tenth 
order,  and  may  be  defined  aa  the  envelope  of 
planes  drawn  perpendicular  to  the  central  radii 
of  an  ellipsoid  through  their  extremities.  The 
inverse  of  this  surface  is,  according  to  Hirst's 
general  relations,  the  second  positive  pedal  of 
the  reciprocid  ellipsoid ;  so  that,  putting 

X     y     r     1     1     1 

^  'i»  ^'  7  V  y 

for  «,  y,  r,  a,  i,  c,  respectiveljr  in  Cayley's  «»qua- 
tioo,  that  of  the  second  positive  pedal  of  the 
primitive  ellipsoid  is  at  onoe  obtiuned.     With 

E»ect  to  the  volumes  of  the  first  positive 
lis  of  the  ellipsoid,  that  of  the  central  pedal 
been  calculated  by  TortoUni  (Crelle'sJbunui/ 
1844),  and  Hr.  Hirst  has  shown  that  from  this 
the  volumes  of  all  other  first  pedals  may  be 
obtained  by  simple  di£ferentiation. 

PedAl  Harmoiiles.  In  Music,  the  same 
aa  PsDAi.  Ponrr. 

Pedal  PolBt  or  Orymn  Point.  In  Music, 
a  passage  in  which  a  certain  bass  note,  usually 
either  the  dominant  or  tonic,  is  held  down  for 
a  long  time,  while  the  upper  harmony  changes 
repeatedly,  and  the  various  part«  perform 
fibred  movements.  It  is  so  called  oecause 
it  is  done  on  the  organ  by  holding  down  one 
of  the  pedal  keys. 

Pedals  (Lat.  pedalis,  belonging  to  a  foot). 
In  the  pianoforte,  harp,  and  organ,  are  also 
levers  or  stops  to  be  worked  with  the  feet,  and 
intended  to  modify  the  tone,  or  to  produce 
mechanical  changes  in  the  instrument  m  order 
to  give  certain  effects  desired  by  the  player. 

PedaliaeeeB  (Pedalium,  one  of  the  senera). 
A  natural  order,  of  small  extent,  belonging 
to  the  perigynous  Exogcns  of  the  Bignonial 
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alliance.  They  are  characterised  bv  having  a 
bony  or  capsular  fruit,  parietal  placentae,  an 
amygdaloid  embryo,  and  a  short  radicle.  They 
are  herbaceous  tropical  plants.  Seaamum,  one 
of  the  genera,  yields  Gingilie  oil ;  the  fresh 
branches  of  Pedalium  murex  render  water  or 
milk  mucilaeinous,  and  the  genus  Martynia 
yields  some  handsome  garden  plants. 

Pedalmaaelii.  A  Turkish  officer,  whose 
duty  consists  in  lookine  after  the  interests  of 
the  sultan  in  cases  of  legacies.  The  Ottoman 
treasury  receives  through  this  officer  a  tithe  of 
all  bequests  made  to  heirs  male. 

Pedate.  In  Botany,  a  palmate  leaf,  with 
the  two  lateral  lobes  Uiemselves  divided  into 
smaller  segments,  the  midribs  of  which  do  not 
run  directly  into  the  common  central  point ;  as 
in  the  leaf  of  Dracunculus  vulgaris  or  Helle- 
borus  fatidus. 

Pedestal  (Lat.  pes,  a  footY  In  Architec- 
ture, the  substructure  to  a  column  or  a  wall. 
The  component  parts  of  a  pedestal  are  three ; 
the  base,  the  die,  and  the  cornice.  The  whole 
height  of  a  pedestal  is  from  one  quarter  to  one 
third  of  the  height  of  the  column,  with  its  en- 
tablature. 

Pedieel  (Lat  pes).  In  Botany,  one  of  the 
ultimate  ramifications  of  that  part  of  the  in- 
florescence called  the  peduncle.  Hence  the 
term  pedicellate^  applied  to  stalked  flowers 
borne  on  a  branched  mflorescenoe. 

Pedieellates  (Lat  pes).  The  name  of  an 
order  of  Echinoderms,  comprehending  those 
which  have  the  vesicular  pedicellate  organs, 
which  are  termed  feet  in  this  class,  but  which 
project  from  various  parts  of  the  surface  of  the 
body. 

Pedlmanes  (Lat  pes,  and  manus,  a  hand). 
The  name  of  a  family  of  Marsupial  animals,  of 
which  the  opossum  (Diddphys)  is  the  type; 
they  are  distinguished' by  the  opposable  pro- 
perty of  the  hinder  thumb  or  hallex,  the  fore 
feet  being  organised  like  those  of  ordinary 
Unguiculate  quadrupeds. 

Pediment  (Lat  pes).  In  Architecture,  the 
low  triangular  mass  representing  the  sable  of  a 
roof,  over  the  front  of  a  building,  portico,  door, 
window,  &c.  A  pediment  is  mquently  orna- 
mented with  sculpture.  The  heights  of  pedi- 
ments are  seldom  more  than  two-ninths  of  their 
width.  According  to  L'Eveill^,  Considhations 
surles  Frontons,  4to.  Paris  1824,  the  pediment  is 
divided  into  three  parts,  the  tympanum,  the 
comicei  and  the  acroteria.  The  tympanum  is 
the  plane  face,  and  is  often  ornamented  with 
sculpture ;  the  cornice  is,  as  its  name  implies, 
the  moulded  decoration  accompanying  the  tym 
panum ;  and  the  acroteria  are  the  small  pedes- 
tals usually  introduced  at  the  feet  and  at  the 
apex  of  the  pediment^  to  receive  statues  or 
groups  of  sculpture. 

Pedlpalps  (Lat.  pes,  and  palpo,  */  touch 
softly).  A  name  given  to  a  tribe  ox  pulmpnary 
.Ajachnidans,  comprehending  those  which  have 
the  feelers  in  the  form  of  pincers,  or  armed 
with  a  didactyle  claw ;  as  the  scorpions. 
Pedlar.    [Hawxbbs.] 
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Pedometer  or  Pedometer  (Gr.  wovs^  the 
/ootf  and  fUrpov,  measure).  An  instrument  for 
the  purpose  of  registering  the  number  of  paces 
taken  by  a  man  in  trarelling  or  wallcing, 
whence  the  distance  is  ascertained.  It  is 
usually  in  the  form  of  a  watch,  and  receives  its 
movement  from  the  motion  of  the  body,  so  that 
it  advances  one  division  at  each  step.  The 
number  of  divisions  may  be  noted  by  an  index 
or  hand,  in  the  same  manner  as  the  number  of 
vibrations  of  a  watch-balance. 

Pednnele  (Lat.  pes,  a  foot).  In  Botany, 
that  part  of  an  inflorescence  which  proceeds 
immediately  from  the  stem,  and  forms  the 
support  of  a  solitary  single  flower.  Hence 
pedunculate^  applied  to  stalked  solitary  flowers, 
as  petiolate  is  to  stalked  leaves.  A  peduncle 
supporting  several  flowers  at  its  apex  is  called 
a  scape. 

Pedaneulates.  The  name  of  an  order  of 
Cirripeds,  comprekendin|^  those  which  have  the 
body  supported  by  a  flexible  tubular  stem. 

Peep-o*-]>ay  Boys.  The  well-known 
appellation  of  certain  insurgents  who  appeared 
in  Ireland  in  1784.  They  obtained  this  name 
from  visiting  the  houses  of  their  antagonists, 
called  de/tndere,  at  break  of  day  in  search  of 
arms. 


'  (from  Lat.  par,  Fr.  pair,  equal).  This 
word  still  retains  its  orinnal  meaning  in  the 
language  of  the  common  law,  as  trial  by  jury  is 
said  to  be  by  the  peers,  or  equals,  of  the  de- 
fendant. In  this  sense,  the  name  remains  as  a 
relic  of  feudal  institutions,  according  to  which 
«vezy  rank  of  society  formed  an  association  for 
the  purpose  of  mutual  defence  and  the  decision  of 
disputes ;  as  the  tenants  of  a  lord  paramount  or 
inferior,  who  met  as  equals  (pares  curiae)  in  the 
court  over  which  he  presided.  Hence,  in  the 
French  monarchy,  the  highest  vassals  of  the 
crown  formed  a  rank  apart,  and  were  called  z)arf« 
or  peers  with  reference  to  each  other ;  and  the 
designation  became  a  title  of  honour.  The 
peers  of  France  differed  in  number  at  different 
periods  of  the  early  French  monarchy,  as  their 
domains  became  united  to  the  crown ;  but  ac- 
cording to  heraldic  theory,  there  were  six  tem- 
poral— the  dukes  of  Burgundy,  Aquitaine,  and 
Normandy,  and  the  counts  of  Flanders,  Toulouse, 
and  Champagne ;  and  six  spiritual — the  arch- 
bishop of  Kheims,  and  the  bishops  of  Laon, 
Beauvais,  Noyon,  Ch&lons,  and  Langres.  In 
later  times  new  peerages  were  created,  as  the 
duchy  of  Brittany  and  counties  of  Artois  and 
Ai\jou.  At  last  the  title  remained  as  a  simple 
dignity ;  and  Louis  XIV.  increased  the  number 
of  dukes  and  peers  (dues  et  pairs)  \mtil  at  last 
they  amounted  to  thirty -seven.  They  had  no 
privileges  except  precedence  and  a  seat  in 
the  parliaments.  On  the  restoration  of  Louis 
XVI II.  hereditary  peerage  was  established  in 
Franco  on  the  model  of  that  of  England,  bat 
was  abolished  in  1831  ;  and  the  chamber  of 
peers  for  life  was  itself  abolished  in  1848,  but 
has  since  been  revived  as  the  senate.  For  the 
history  and  privileges  of  the  English  peerage, 
see  pARLXAXBirr. 
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Peffanlte.  A  hydrated  phosphate  of  alu- 
mina of  an  emerald-green  or  white  colour 
occurring  in  thin  crusts  or  very  small  xhombte 
prisms  with  the  acute  lateral  edges  truncated,  at 
Strigis  and  Frankenberg  in  Saxony. 

Poffttaum  (Gr.  v^yatfop,  the  kerb  rue).  A 
small  genus  of  JRutacea,  a  species  of  which, 
P.  Harmala^  common  in  the  South  of  Europe^  is 
a  powerful-smelling  plant,  whose  seeds  are  used 
in  Turkey  as  a  vermifuge. 

Poffasas  (Gr.  ir^Twrof,  said  to  hare  received 
this  name  fit>m  his  appearing  first  near  the 
fountains,  wliyai,  of  ocean),    la  Greek  Mytho- 
logy, the  horse  which,  wiUi  Chrysaor  (the  sod 
of  the  golden  sword),  sprang  from  the  hesa  of 
MsousA,  when  she  was  slain  by  Pbbsmus.    This 
horse,  by  the  aid  of  Athena,  ^llxbopboit 
caught  near  the  fountain  Peirene,  and  on  it 
rode  to  encounter  the  Chiilbba.    According  to 
one  version   of  the  myth,  the  horse,  having 
thrown  off  his  rider,  rose  to  heaven  and  lived 
afterwards  in  the  palace  of  Zeus,  cairring  lus 
thunder  and  lightnins.    His  connection  with 
the  Muses  is  confined  in  the  andent  tales  to 
his  calling  forth  by  a  blow  of  his  hoof  the 
fountain  Hippocbbnb  (hence  called  by  Persias 
fans  cabaUinus)  during  the  contest  of  the  nine 
Muses  with  the  nine  daughters  of  Piems  on 
Mount  Helicon.    A  similar  origin  was  assigned 
to  other  wells  near  Corinth,  Trooen,  ^cc 

Pbgasus.  This  name  denotes,  in  Astro- 
nomy, one  of  the  forty-eight  constellations  of 
Ptolemy,  situated  in  tne  northern  hemisphere. 

Pegasus.  In  2joology,  a  genus  of  Lopbo- 
branchiate  fishes  with  large  pectoral  fins,  hj 
means  of  which  they  are  enabled  to  take  sboit 
saltatory  flights  through  the  air. 

Pegmatite  (Gr.  v'^/io,  anything  Jixed).  k 
variety  of  granite  frequent  in  veins  in  tzno 
granite.  It  is  a  granular  mixture  of  quarts 
and  felspar,  passing  into  graphic  eranite,  and 
like  the  other  varieties  of  porj^yritic  rock  most 
be  regarded  rather  as  a  local  variety  than  si 
due  to  any  widely  acting  cause.  It  is  a  name 
given  by  the  French  geologists. 

Pegmatolite.  A  mineralogical  flynonjm 
for  Orthoclase. 

Peine  l*orte  et  Sure*  In  English  Lavi 
the  Anglo-Norman  name  for  the  barbarons 
practice  of  pressinpr  with  weights  of  iron  pii* 
soners  who  refused  to  plead  when  indicted. 
[QuEsnox.] 

Pelagianism.  The  religious  system  of 
Pelagius,  a  British  monk  of  &e  fifth  centuiy. 
His  tenets  are  thus  stated  by  a  modem  writer: 
'  1 .  That  the  sins  of  our  first  parents  are  im- 
puted to  themselves  alone,  and  not  to  their 
posterity ;  that  we  derive  no  corruption  fnm 
their  fate ;  that  we  inherit  no  depravity  from 
our  origin,  but  enter  into  the  world  as  pnra 
and  unspotted  as  Adam  at  his  creation.  It  was 
a  necessary  inference  from  this  doctrine  that 
infant  baptism  is  not  a  sign  or  seal  of  the  re- 
mission of  sins,  but  only  a  mark  of  admission 
into  the  kingdom  of  Clirist.  2.  That  our  own 
powers  are  sufiicient  for  our  own  justification ; 
that  as  by  our  own  free  will  we  run  into  sin. 


PELAGIANISM 

■0  by  tbe  sam^  Yoluntaiy  exeiciM  of  ovr  fiicnl- 
ties  we  are  able  to  repent  and  reform,  and  raise 
ourselves  to  the  highest  degree  of  rirtae  and 
piety;  that  we  are  indeed  assisted  by  that 
external  grace  of  God  ivhich  has  taught  us  the 
truths  of  rerelation,  which  opens  to  us  our  pro- 
spects, and  enlightens  our  understanding,  and 
animates  our  exertions  after  holiness ;  that  the 
internal  or  immediate  operation  of  the  Holy 
Spirit  IS  not  necessaiy  either  to  awaken  us  to 
religious  feeling,  or  to  further  us  in  our  pro- 
gress towards  holiness ;  in  short,  that  man,  by 
the  unassisted  agency  of  his  natural  perfection, 
under  the  guidance  of  his  own  fru  wiV^  is 
enabled  to  work  out  his  own  salration.'  (Wad- 
dington's  Hiatory  of  the  Church.)  Pelagius 
was  condemned  by  Pope  Innocent  I. ;  but  his 
sentence  was  annulled  by  his  successor  Zosi- 
mus.  The  African  bishops  protested  in  the 
council  of  Carthage,  a.d.  418,  and  appealed  to 
the  emperor,  who  issued  a  rescript  deciding  on 
the  abstruse  question  of  theology.  'There 
can  be  no  doubt,'  says  Dean  Milman,  'that 
the  law  was  obtained  by  the  inflnenoe  of  the 
African  bishops  with  the  emperor  or  his 
ministers ;  there  is  great  likelihood,  by  the 
personal  authority  of  Augustine  with  the  Count 
Valerius.  This  appeal  to  the  civil  magistrate 
is  but  another  instance  that  the  ecclesiastical 
power  has  no  scruple  in  employing  in  its  own 
favour  those  arms  of  which  it  deprecates  the 
use,  the  employment  of  which  it  treats  as  impious 
usurpation  when  put  forth  against  it.  By  this 
law  it  became  a  crime  against  the  state,  to  be 
visited  with  civil  penalties,  to  assert  that 
Adam  was  born  liable  to  death.  The  danger- 
ous heresiarchs  were  condemned  by  name,  and 
without  hearin|^  or  trial,  to  banishment  from 
Home.'  Yielding  submission  to  this  rescript, 
Zosimus  anathematised  the  doctrine  of  Pe- 
lagius in  a  circular  letter  addressed  to  all 
the  bishops  of  Christendom.  Eighteen  bishops 
alone,  of  those  who  took  this  letter  into  con- 
sideration, refused  to  condemn  their  fellow- 
Christians  unheard,  and  appealed  to  a  general 
council.  Amongst  these  the  most  eminent  was 
Julianus,  bishop  of  Eclana,  in  Campania, 
the  founder  of  what  has  been  termed  Semi- 
Pelagianism.  The  opinions  of  Julianus  were 
adopted  by  the  monk  Cassianns,  who  settled  at 
Marseilles,  and  was  followed  by  Vincentius, 
and  Faustus  bishop  of  Hiez. 

Of  Pelagius,  Dean  Milman  says,  that  he 
'  came  too  early  for  any  calm  consideration  of 
his  doctrines,  or  any  attempt  to  reconcile  the 
difficulties  which  he  suggested,  with  the  sacred 
writings.  In  his  age  the  religious  sentiment 
was  at  its  height,  and  to  the  religious  senti- 
ment that  system  was  true  which  brought  the 
soul  most  strongly  and  immediately  under 
divine  agency.  To  substitute  a  law  for  that 
direct  a^en<nr,  to  interpose  in  any  way  between 
the  Spirit  of  Gk)d  and  the  spirit  of  man,  was 
impiety,  blasphemy,  a  degradation  of  God  and 
of  His  sole  sovereignty.  This  sentiment  was 
at  its  height  in  Western  Christendom.  In  no 
fart  had  it  grown  to  a  passion  so  overwhelm- 

Vol.  11.  849 


PELLS,  CLERK  OF  THE 

ing  as  in  Africa ;  in  no  Aincan  mind  to  sueii 
absorbing  energy  as  in  that  of  Augustine.' 
{History  qf  Latin  Christianity,  book  it.  eh.  ii.) 

WtHm^ommnrum  (Gr.  WXflTor,  the  sea,  and 
o-aGpof,  a  lizard).  A  genus  of  large  extinct 
amphiccslian  crocodile,  the  remains  of  whieh 
characterise  the  upper  Jurassic  formations. 

VelaryoBie  Acid.  A  liquid  found  in  the 
oil  of  Pflaryonium  roseum.  In  combination 
with  oxide  of  ethyl  it  is  frequently  used  as 
the  flavouring  agent  of  whisky. 

Veteriroiiliim  (Gr.  vfXofry^r,  a  stork),  A 
very  extensive  genus  of  plants,  called  ^orJ^s 
biU,  occurring  chiefly  in  South  AfHca,  and 
belonging  to  the  order  Geraniaoete.  They 
form,  in  fnct,  the  Geraniums  of  our  green- 
houses and  summer  flower  gardens,  though  the 
true  Geraniums  are  somewhat  different.  Few 
of  our  garden  flowers  are  more  jiopular  than 
these,  which  now  appear  in  at  least  four  prin- 
cipal subdivisions,  known  as  Show  Pelaigo- 
niums,  in  which  the  two  upper  petals  are 
usually  clouded  or  veined,  ana  dissimilar  from 
the  three  lower  ones ;  Fancy  Pelargoniums, 
a  smaller  growing  race,  chiefly  with  lighter- 
coloured  flowers  ;  French  Pelargoniums,  in  which 
appear  brighter  tints  of  colour,  often  shaded ; 
and  Scarlet  Pelargoniums,  as  they  are  called, 
but  which  vary  with  colours  of  almost  every 
shade,  the  flowers  of  which  are  nearly  whole 
coloured,  and  the  stems  and  leaves  more 
succulent.  The  latter,  in  their  various  sub- 
divisions, are  much  used  for  decorating  sum 
mer  flower  gardens  or  parterres. 

Veto's  Balr«  A  capillary  form  of  Obsidian, 
from  Hawaii  (Descriptive  Catalogue  of  the 
Rock  Specimens  in  the  Museum  of  Practical 
Geology,  3rd  edition.) 

Veleeanldss  ^Gr.  ycXciriir).  The  name  of 
a  family  of  swimming  birds,  of  which  the  pelican 
(Peteeanus)  is  the  type. 

Velens.  [  Pa  bis  ;  Thetis.] 

Velleaa.    [Pklbcanidjb.1 

Velioanite.  A  variety  of  Cimolite  resulting 
from  the  decomposition  of  the  felspar  in  the 
granite  of  Eiew  in  Hussia. 

Veliom  (Gr.  ir§\i6s,  livid),  A  smoke-blue 
variety  of  lolite  from  Bodenmais  in  Bavaria. 

Vellacra  (Lat  pellis,  the  skin),  A  disease 
of  the  skin  somewhat  resembling  elephantiasis, 
and  occasionally  producing  great  constitntionAl 
derangement.  It  is  endemic  in  certain  dis- 
tricts of  Italy,  especially  in  the  Milanese. 

VelUeto  (Lat.  pellicula,  dim.  of  pellis).  ▲ 
thin  membrane.  In  Chemistiy,  the  term  is 
applied  to  the  fllm  of  salt  or  other  substances 
which  forms  upon  the  surface  of  solutions 
during  evaporation. 

VeUitery  (Span,  pelitre).  The  common 
name  for  one  of  our  wild  plants,  Parietaria 
officinalis,  also  known  as  Pellitory  of  the  WalL 

W^Utory  of  Spain.  The  root  of  the 
Anacydus  Pyrethrum,  It  has  a  pungent  flavour, 
I  and  when  chewed  promotes  the  flow  of  salivst 
'  and  is  often  useful  in  toothache. 
I  WtUMf  Ctork  of  tlie.  An  officer  of  t]^ 
I  Exchequer  whose  duty  it  was  to  make  entristi» 
»  81  ^ 


PELOKONTTE 

•D  jparchment  rolls  (ptUety,  :  The  /office' was 
sboUshed  in  1834. 

VtfokOBlte  (Qt,  wk6s,  aah-^olouredf  and 
lUpUf  powdfr).  A  variety  of  Cupreous  Man- 
ganese, found,  associated  -with  Chrysocolla,  in 
Chili. 
Velops.  [Taittalus.] 
Veloiia  (G^.  wiXwp,  a  monster),  A  term 
applied  to  those  flowers  which  change  from 
their  usual  normal  irregular  form,  to  one 
which  is  abnormal  in  deyelopement  as  regards 
the  particular  family  to  which  they  belong.  In- 
stances occur  in  the  Snapdragon  and  the  Toad- 
flax, whidi  being  normally  irreguliir,  sport  to  a 
regular  form.  The  erect-flowered  Gloxinias 
of  modem  times,  which  hnve  chanfrod  from  the 
tjmical  deflexed-flowered.  G,  spccioea,  are  like- 
wise instances  of  Peloria. 

VeliMlae  (Or.  irf^^r,  duskjf),  A  bitter  un- 
crystallisable  alkaloid  obtained  from  the  root 
of  the  Pareira  brava,  Cisaampeloa  pareira. 

Pelottes  de  irelg-e.  The  French  name 
for  the  Gueldres  Jtose,  or  Snowball-tree,  a 
sterile-flowered  variety  of  Viburnum  opuluSy 
in  which  the  white  flowers  are  collected  into 
large  round  clusters  like  snowballs. 

Vetta  (Lat.  a  shield).  In  Botany,  a  term 
used  in  deicribing  lichens  to  denote  a  flat 
shield  without  any  elevated  rim,  as  in  the 
genus  PelHdea. 

P01tasts  (Gr.  ircXraoT^f).  Light-armed 
infantry  were  so  named  among  the  Greeks, 
from  carrying  the  v^Any,  peita,  or  target 

Peltate  (Lat.  peltatus,  from  pelta,  a  shield). 
In  Botany,  a  leaf  or  any  other  organ  which  is 
fixed  to  the  stalk  by  the  centre  or  by  some 
toint  distinctly  within  the  margin,  as  in  the 
Tropaolum. 

Peltoptaorum  (Gr.ircAro^^por,  shield-bear^ 
tng).  The  name  of  a  genus  of  Csesalpineous 
Leguminosa  which  yields  Bnizillctto  wood. 
This,  which  is  an  orange-coloured  dye  wood 
imported  from  Jamaica  and  Sun  Domingo^  is 
provided  by  a  tree  now  called  Pelfophontm 
Idnnmit  but  formerly  Ctesalpinia  brasiliensis. 
From  200  to  400  tons  of  this  wood  are  annually 
imported. 

Peltry  (Lat.  pellis,  a  skin).  The  name 
given  to  the  skins  of  different  kinds  of  wild 
animals  found  in  high  northern  latitudes, 
particularly  in  America;  such  as  the  beaver, 
sable,  wolf,  bear,  &c.  When  the  skins  of 
such  animals  have  received  no  preparation, 
they  are  termed  peltry;  but  when  the  inner 
side  has  been  tanned  by  an  aluminous  process, 
they  are  denominated  fiirs. 

Pelvis  (Lat.).  The  inferior  part  of  the 
abdomen,  the  bony  circumference  of  which  is 
formed  by  the  two  ossa  innoniinata^  each  com- 
posed of  an  ifium,  an  ischium^  and  pubis,  the 
saerumf  and  the  os  coccygis.  It  contains  the 
rectum,  the  urinary  bladder,  and  internal 
organs  of  generation. 

Pemmleaii.  A  kind  of  potted  meat  used 
by  Captain  Parry  in  his  polar  expedition.  It  is 
pMpared  by  drying  thin  slices  of  the  lean  of 
over  wood  fires,  then  poundiug  it,  and, 
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UsUy,  miadng  it  with  ehont  as.  equal  weight  cl 
its  own  fat. 

Penpltftse  (Or.  w4>^t  «  pattuU).  A 
fever  attended  by  •  almond-shaped  Tesieular 
emptions. 

Penaaaeeaa  (Pen»a»  one  of  the  geoeia). 
A  small  natural  order  of  Monochlanydeona 
plants,  referred  by  lindley  to  the  Rhamnal 
alliance.  They  are  shrubs  found  at  t^  Cape 
of  Good  Hope,  and  are  chiefly  remarkaUe 
for  their  apet^ous  flowers,  their  four-celled 
ovary,  and  their  minute  or  rudimentaiy 
cotyledons.  The  gum-resin  called  Sarcoool  is 
said  to  be  produced  by  some  of  the  plants 
of  this  order,  especially  by  one  called  Pentsti 
sarcocolia,  now  sometimes  separated  under 
the  latter  name ;  but  this  statement  requizes 
conflrmation. 

Penal  Serwltaae.  In  the  Law  of  England, 
a  species  of  punishment  of  which  the  legal 
existence  dates  from  1853,  when,  by  the  Act 
16  &  17  Viot.  c.  99,  it  was  sobatitated  in 
various  cases  for  tranqrartation.  Penal  ae^- 
tude  foribur  years  was  reckoned  equivalent  to 
transportation  for  seven ;  and  so  on  in  similar 
proportion.  The  punishment  was  defined  as 
consisting  of  imprisonment  with  hard  labour 
either  in  the  United  Kingdom  or  in  any  part 
of  the  dominions  beyond  seas  (practically,  that 
is,  the  public  works  at  Bermuda  and  Gibraltar). 
In  18o7,  by  the  Act  20  and  21  Vict.  c.  3, 
the  sentence  of  transportation  was  abolished : 
terms  of  penal  servitude  of  the  same  length 
being  substituted  for  tenns  of  transportation 
in  the  cases  to  which  the  latter  was  still  appli- 
cable. But  it  was  provided  that  the  sentence 
of  penal  servitude  may  be  carried  into  efTeet 
(in  these  cases)  out  of  the  kingdom. 

Penalty  (Lat.  pa.>Da,  punishment).  Penal- 
ties are  of  tlir^e  kinds,  says  Lor<^  Coke ;  pcma 
pecuniaridf  potna  corporalis,  and  pctna  sanliL 
Where  anything  is  prohibited  by  statute  under 
a  pecuniary  penalty,  if  the  penalty,  or  part 
of  it,  be  not  appointed  by  the  statute  to  ths 
informer,  it  goes  to  the  crown.  Penal  statutes 
are  to  be  construed  strictly.     [Statutb,] 

Penaiiee.    [Pbnitbkcb.] 

Penanir  ZAwyers.  The  name  under  whidi 
are  imported  the  stems  of  JJcuala  actUifidst,  a 
kind  of  palm  found  in  the  island  of  Polo 
Penang.  They  are  converted  into  walking- 
sticks. 

Penates  (Lat.).  The  household  gods  of  th« 
ancient  Italians,  who  presided  over  families, 
and  were  worshipped,  m  the  interior  of  each 
dwelling.  The  term  is  connected  with  pmtis, 
a  store  of  food;  they  were  worshipped  in 
the  penetralia.  Penates  is,  in  fact,  a  geoens 
term,  including  the  Lares,  with  whom  thsf 
are  ctmUnually  mentioned  in  coi\junctioo.  As 
there  were  public  as  well  as  domestie  Laret, 
so  there  were  public  Penates, .  who  exercissd  a 
general  influence  over  the  destinies  of  the 
whole  Boman  people.  Thus  Tacitus  rslalca, 
that  the  shrine  of  Vesta  with  the  Penates 
of  the  Boman  people  was  consumed,  along 
with  other  temples,  in  the  great  fir<)  duiisf 
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the  rcicn  of  Neflpo.  (Mfillef ,  EtruseanSf  to!,  ii. 
p.  90,  «c. ;  Hartnng,  Rdigion  der  Romer^  &c.) 

Peneatite.  A  Tariety  of  Predazzit^  or 
Hydrodolomite,  found  on  VetnTius,  and  at  Pre- 
dazzo  in  the  Southern  T^L 

Pencil  (Lat.  penicnlns,  penicillus).  -  In 
Geometry,  a  tenh  of  modem  origin,  applied 
in  the  first  instance  to  a  system  of  right  lines 
(rays)  drawn  throuffh  the  same  point.  When 
aU  the  lines  are  in  the  same  plane,  the  system 
is  called  a  plane  pmeU  of  raifs^  and  the  point 
its  centre.  A  series  of  planes  through  the  same 
line  is  in  a  similar  manner  termed  a  pencil  of 
planes  having  that  line  for  a:ri$.  Again,  in 
spherical  geometry,  a  series  of  great  circles 
through  the  same  point  is  calle<l  a  ^fncrV.  The 
term  is  also  applied  to  any  system  of  curves 
of  the  n***  order  which  intersect  in  the  same 
n*  points;  the  latter  are  called  the  fundo' 
mental  points^  and  constitute  the  hose  of  the 
pencil  of  curves  of  the  n**  order.  These  funda- 
mental points  cannot,  of  course,  all  be  chosen 

arbitrarily;   in  fact,    — l— — ^— 1   suffice,    in 

general,  to  determine  the  remainder,  since  all 
curves  passing  through  th^c  points  inter- 
sect in 

2~*'      8 

other  fixed  points,  which  together  with  the 
chosen  ones  make  up  the  total  number  n'  of  in- 
tersections of  two  curves  of  the  n**  order.  If 
U=:0  andVsO  represent  the  equations  uf  any 
two  curves  of  thci  w*^  order,  then  IT  +  X  V  —  0, 
where  X  is  a  variable  parameter,  will  represent 
the  pencil  whose  base  consists  of  the  tr*  inter- 
sections of  U  and  V.  Each  curve  of  the  pencil 
is  determined  by  means  of  a  single  point  m  the 
plane  through  which  it  is  required  to  pass, 
if  0, 6,  c . . .  denote  the  points  forming  the  base 
of  tiie  pencil,  and  1,2,3,  &c....  points  in  the 
plane  which  serve  to  individualise  the  several 
ciirv«8,  then  the  pencil  may  be  represented  by 

the  symbol  (abc  )  [1,2,3,  }.      Thus 

(a6c<f)  ri,2,3,4,]  represents  a  pencil  of  four 
eonics  which  intersect  each  other  in  the  points 
a,6, 0,  <f,  and  pass  respedavely  through  the 
points  1,  2,  3,  4.  This  notation  was  pro- 
posed by  De  Jonqui^res,  in  his  JCssai  sur  la 
OMration  dea  Courhes  GiomHriques,  Paris 
1868 — a  work  well  worthy  of  perusal.  The 
tangents  to  the  several  curves  of  the  pencil  at 
any  one  of  the  fQudamental  points  constitute  a 
pencil  of  rays  to  which,  according  to  the  gene- 
ral definition,  the  pencil  of  curves  is  said  to  be 
homographic.  By  the  anharmonic  ratio  of  four 
curves  of  the  pencil  is  meant  the  anharmonic 
ratio  of  such  a  pencil  of  four  tangents.  Two 
pencils  of  curves,  therefore,  of  the  orders  m  and 
n  respectively,  will  be  homographic  when  the 
oorrespondinff  pencils  of  tangents  are  so.  It 
can  farther  oe  easily  shown  that  tWo  such 
homographic  pencils  of  curves  generate,  by  the 
intersection  of  their  corresponding  elements,  a 
cXLne  of  the  (m-t-n)*^  oraer  pauinff  through 
the  fH'4-n*  fondamental  points.     And   oon- 
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'  versely,  any  earvtfirhatev^'iBiAy*  be  g«neMt«l 

'by  means  of  two  pencite  of  curves  otUrwen 

orders.    A  conicj"  fb^  instalkie,  is  general 

'  by  the  intei^section  of  cbrrespoHdhig  ray»  of 

I  two  homographic  pencils  of  raysi    F<Nr  ftnther 

'  details  on  this  interesting  and  important  «iib- 

\  jcct,  the  reader  may  consult  the  memoizto'  of 

Chasles,  Steiner,  De  Jonqui^res,  Cremona  and 

,  others   in  the   more  recent  continental    and 

English  journals.     We  add  here  only,  that  the 

'  svstom  of  surfaces  pnssitig  through  the  same 

^fundamental  (non-plane)  curve  is  also  caUed  a 

I  pencil  of  surfaces^  and  tnat  the  homograpfay  cf 

two  or  more  such  pencils  is  susceptible  of  t 

I  definition  similar  to  the  one  above  given. 

Pendlv  BarmoBle.  [Hasmonic  Pinch 
OF  Rats.] 

Pencil  of  Uftat.  In  O^ics,  a  bundle  of 
rays  or  streams  of  light,  which  may  be  either 
convergent,  divergent,  or  parallel. 

Pendant  (Lat.  pendeo,  /  fMn^).  In  Gk>thie 
Architecture,  an  ornamented  polygonal  piece  of 
stone  or  timber  hanging  down  from  the  vault 
or  roof  of  a  building.  Of  stone  pendants  some 
fine  examples  may  be  seen  in  the  chapel  of 
Henry  VII.  at  Westminster.  lA  ancient  writers 
the  springers  of  ar&hes,  irhich  rest  on  shafts  of 
corbels,  are  called  pendants.  Two  companion 
pictures  also  are  called  pendants. 

PEaa>ANT.  A  long  narrow  fiag  borne  at  the 
mainmast-head  of  a  ship  of  war  to  denote  that 
she  is  commissioned.  Among  signals,  the  pen- 
dant is  a  triangular  flag  of  greater  length  uum 
width. 

Pendentlve.  In  Architecture,  the  portion 
of  a  vault  between  the  arches  of  a  dome,  lettered 
a  in  the  diagram,  by  which 
it  will  be  seen  that  it  falls 


at    its  superior    part  into 
a  circle,  inscribed   in   the 

Suare  formed  on  the  plan  of  the  four  arches, 
ence  it  is  obvious  that  a  dome  may  be  formed 
by  means  of  pendentives  over  any  regular 
polvgon.  The  pendentives  of  the  Moorish 
architecture  of  the  Alhambra  are  cited  as 
models  of  the  employment  of  this  kind  oi 
decoration. 

Pendulnm  (Lat.  pendulus,  hangino).  Any 
body  vibrating,  under  the  action  of  gravity, 
around  one  of  its  points  {\\i%  point  of  suspension) 
which  remains  fixed.  Eacn  particle  of  such 
a  body  obviously  remains  on  the  surface  of  a 
sphere  whose  centre  is  the  point  of  suspen- 
sion, and  the  line  joining  the  point  to  the 
centre  of  suspension  describes  a  cone.  On 
this  account  such  a  pendulum  is  aometimes 
called  a  spherical  or  conical  ptndtUumt  to 
distinguish  it  from  the  ordinary  one  whidi 
vibrates  around  a  fixed  horizontal  axis  tf 
sttspeftsionf  and  where  each  particle  describes 
a  circle  whose  plane  is  perpendicular  to  that 
axis.  The  theory  of  the  spherical  pendulum 
is  far  less  simple  than  that  of  the  ordinaty 
one,  to  which  the  following  remarks  will  bie 
restricted.  The  reader  will  find  the  theory 
developed  in  the  works  of  Laplace,  Lagrange, 
Poisioii,  and  many  other  writers.    The  passage 
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of  a  pendulum  firom  iti  graateit  eUmaation  on 
one  side  of  the  Tertical  plane  through  the  azii 
of  suspeniion  to  ita  greateit  elongation  on  the 
other  side  ia  called  an  oseiUatian ;  the  angle 
•ubtended  at  the  centre  of  the  circular  arc 
described  by  each  particle  during  an  oscillation 
is  termed  the  amplitude ;  the  time  required  to 
perform  an  oscillation  is  the  principal  element 
to  be  ascertained. 

The  simple  pendtdumf  with  whose  oscillations 
those  of  every  other  are  compared,  is  purely 
ideal,  and  is  conceived  to  consist  of  a  gravitat- 
ing point,  attached  by  a  rigid  but  weightless 
rod  to  the  fixed  point  of  suspension.  When 
the  amplitude  of  oscillation  is  small,  the  oscil- 
lations are,  approximately,  isochronous,  and 
the  time  t  of  oscillation  (in  seconds)  is  given 
by  the  simple  formula : 


t 


-Wl 


,  where  ires  3*1 4 1 29. 


/  is  the  length  of  the  pendulum  (in  feet^,  and  y 
the  accelerating  force  of  attraction,  i.e.  the 
velocity  (in  feet)  acquired  ever^  second  by  a 
freely  fjeilling  body.  From  this  formuU  we 
deduce  the  following  laws:  1.  At  the  same 
distance  from  the  earth's  centre,  the  times  of 
oscillation  of  two  pendulums  are  directly  pro- 
portional to  the  square  roots  of  their  lengths ; 
m  other  words,  the  number  of  oscillations 
made  by  a  pendulum  in  a  given  time  varies 
inversely  as  the  square  root  of  its  length. 

2.  At  different  distances  from  the  earth's 
centre  the  times  of  oscillation,  of  one  and  the 
same  pendulum,  are  in  verselpr  proportional  to  the 
square  root  of  the  accelerating  forces ;  in  other 
words,  the  force  of  gravitation  varies  directly  as 
the  square  of  the  number  of  oscillations  per 
second. 

3.  The  length  of  the  seconds-pendulum,  i.e. 
of  the  pendulum  whose  time  of  oscillation  is 


one   second,   is    directly  proportional  to  the 

at  tne 
oscillates. 


force  of   gravitation 


place  where   it 


Putting  ^  a  1 ,  the  above  formula  gives  g  cs  «'/, 
whence,  from  the  length  of  the  seconds-pendu- 
lum,  we  can  at  once  calculate  the  space  ^ff 
described,  in  one  second,  bv  a  body  falling 
freely  from  a  state  of  rest.  Thus,  the  length  of 
the  seconds-pendulum  at  London  being  3'2616 
feet,  according  to  Captain  Kater's  experiments, 
we  have 

i^  -  ^(3*3141 6)*  X  3-2616  - 161  feet  nearly. 

In  every  compound  pendulum^  or  heavy  body 
oscillating  around  a  fixed  horizontal  cutis  of 
suspension t  there  is  necessarily  a  certain  point 
at  which  if  all  the  mattor  of  the  pendulum  were 
collected  the  oscillations  would  be  performed 
in  exactlv  the  same  time.  This  point  is  the 
centre  of  oscillation.  It  is  situated  in  the 
vertical  plane  passing  through  the  centre  of 
gravity  of  the  pendulum,  and  at  a  distance  from 
the  axis  of  suspension,  which  is  determined  by 
the  following  formula :  Let  dmh^  the  element 
of  the  nuuM  of  the  compound  pendulum,  r  its 
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distance  ttom  the  axil  of  rotstion,  and  x  the 
distance  of  the  centre  of  osdUation  from  tha 
same  axis ;  then 

K'^fr^dm'hfrd  m 

i.e.  the  distance  of  the  centre  of  oaciUation 
from  the  axis  of  suspension  it  equal  to  the 
moment  of  inertia  of  the  oacillating  body 
divided  by  its  moment  of  rotation.  This  value 
of  X  is  the  length  of  the  isochronous  simple 
pendulum,  and  is  always  to  be  understood  by 
the  term  length  of  a  compound  pendulum. 

The  centre  of  oscillation  possesses  the  fol- 
lowing very  remarkable  propertv,  discovend 
bv  Huygens.  The  time  of  osciUation  is  un- 
altered when  the  centre  of  oscillation  is  made 
the  centre  of  suspension.  This  property  fur- 
nishes an  easy  practical  method  of  determining 
the  centre  of  oscillation,  and  thence  the  length 
of  a  compound  pendulum.    [Oscillatiok.] 

The  measurement  of  time  by  means  of  the 
pendulum  is  said  to  have  first  suggested 
itself  to  Gkdileo,  on  observing  the  isochron- 
ism  of  the  oscillations  of  a  lamp  suspended 
from  the  roof  of  the  cathedral  at  Pisa. 
Huygens,  however,  was  the  first  to  devise 
mechanism  whereby  the  small  isochronous 
oscillations  of  a  body  could  be  sustained 
and  registered.  This  invention — the  most 
important  that  ever  was  made  in  reference 
to  practical  astronomy— dates  from  the  year 
1656. 

Huygens'  researches  on  the  subject  of  the 
oscillations  of  the  pendulum  are  contained  in 
his  admirable  work  entitled  Horolitgium  Oscil- 
latorium.  He  soon  found  that  the  uscillatioiui 
in  circular  arcs  of  different  amplitudes  are  not 
equal,  the  wider  requiring  rather  a  longer  time 
than  the  narrower ;  and,  with  a  view  to  remedy 
this  defect,  he  undertook  to  investigate  the 
nature  of  the  curve  in  which  the  oscillations 
would  be  performed  in  equal  times,  whatever 
might  be  the  extent  of  the  arc  described.  The 
curve  possessing  this  remarkable  property  was 
found  to  be  the  cvdoid.  [Ctcloid.1  The  next 
object  was  to  aevise  a  means  of  causing  a 
pendulum  to  vibrate  in  such  a  manner  that  its 
centre  of  oscillation  shall  describe  the  are  of  a 
cvcloid.  This  was  also  effected  by  Huygens  by 
the  following  construction,  which  depends  on 
another  property  of  the  cycloid,  namely,  that 
its  evolute  is  a  similar  curve :  If  A  C  and  B  C 
be  two  semicycloids,  or  semi- 
cydoidal  cheeks,  each  equal  to 
the  half  of  A  V  B,  touching 
A  B  in  A  and  B,  and  meeting 
one  another  in  C ;  and  if  there 
be  fixed  at  C  a  pendulum  P,  hanging  by  a 
thread  P  C,  equal  in  length  to  the  semicydoid ; 
then  P,  in  its  oscillations,  will  describe  the 
cydoidal  arc  A  V  B.  Nothing  more  simple  or 
beautiful  in  point  of  theory  could  be  conceived 
than  this  construction  ;  but,  on  attempting  to 
reduce  it  to  practice,  it  was  soon  found  to 
possess  no  advantage,  in  consequence  of  the 
mechanical  difficulty  of  making  the  cydoidal 
cheeks  with  the  requisite  accuracy,  and  the 
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Impossibility  of  obtaining  a  flexible  string  of 
invariable  length.  Uuygens  himself  showed 
that  the  error  of  a  hnndrMth  of  an  inch  in  the 
form  of  the  curve  would  cause  a  greater  irregu 
larity  than  a  circular  vibration  of  ten  or  twelTe 
degrees.  Accordingly,  the  use  of  eydotdal 
cheeks  was  abandoned,  and  the  attention  of 
artists  directed  to  the  means  whereby  the  os- 
cillations might  be  confined  within  very  small 
circular  arcs',  in  which  case  any  inequality  in 
the  lengUis  of  the  arcs  becomes  insensible. 
In  clocks  of  the  best  construction  the  arc  of 
vibration  is  very  small ;  and  the  pendulum  is 
made  very  heavy,  in  order  that,  by  possessing 
a  great  momentum,  it  may  be  less  a£fected  by 
the  imperfections  of  the  machinery. 

The  oscillations  of  a  pendulum  depend  upon 
its  length,  and  the  latter,  of  course,  is  affected 
by  the  temperature  of  the  vibrating  body.  To 
counteract  the  effects  of  variations  in  tempera- 
ture, eampetuiation  pendtdums  have  been  devised ; 
of  these  the  mercurial  and  ^diron  pendulums 
are  best  known.  The  principle  in  all  such 
eontrivancos  is  the  same ;  it  consists  in  com- 
bining two  substances,  whose  rates  of  expansion 
are  unequal,  in  such  a  manner  that  the  expan- 
sion of  the  one  counteracts  that  of  the  other, 
and  keeps  the  centre  of  oscillation  of  the  com- 
pound body  always  at  the  same  distance  from 
the  axis  of  suspension.  In  the  volume  of  the 
Cabinet  Cyeloptedia  devoted  to  the  subject  of 
mechanics.  Captain  Kater  has  given  an  excel- 
lent chapter  on  compensation  pendulums. 

The  oetermination  of  the  earth's  figure  and 
of  the  force  of  gravity,  as  modified  by  rotation, 
at  its  several  points,  constitutes  one  of  the  most 
elaborate  scientificapplications  of  thependidum. 
On  this  subject,  however,  we  must  content  our- 
selves with  referring  the  reader  to  Airy's 
'  Treatise  on  the  Figure  of  the  Earth '  (Ency, 
Metro.),  We  must  notice,  too,  with  equal 
1)revity  the  ingenious  experiment  made  by 
loucault  before  the  Acaaemy  of  Paris  on 
February  8, 1851,  by  which  the  diurnal  rotation 
of  the  earth  was,  as  it  were,  rendered  visible 
by  the  rotation  of  the  plane  of  oscillation  of  a 
pendulum  suspended  in  a  peculiar  manner  from 
a  hard  point.  The  tendency  of  this  plane  of 
oscillation  is  to  remain  fixed,  so  that  if  the 
experiment  were  made  at  the  north  pole  of  the 
earth,  the  plane  in  question  would  appear  to 
rotate  with  the  sun  from  east  to  west,  and  with 
the  same  angular  velocity.  If  the  experiment 
were  made  at  the  equator  there  would  be  no 
apparent  rotation,  the  pendulum  and  its  plane 
of  rotation  being  carried  bodily  with  the  earth. 
In  other  latitudes  the  apparent  rotation  would 
be  of  the  same  character  as  at  the  poles,  but 
less  in  velooitv.  In  this  case  Pomsot  has 
shown  very  clearly,  by  his  theory  of  the 
composition  and  resolution  of  rotations,  that 
the  apparent  velocity  of  rotation  would  be 
equal  to  that  of  the  earth  multiplied  by  the 
sine  of  the  latitude.  (CompteS'ntndui,  vols, 
xxxii.  and  li.^  Upon  tria>,  the  experiment 
is  liable  to  failure  f^m  varioiis  eausea,  but 
ftfindpally  from  tha  great  difficult  of  adjust* 
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iug  the  suspension  so  aceuratelv  that  the  vi- 
brations shall  continue  to  be  made  in  a  plane ; 
for  if  the  pendulum  acquires  an  elliptic  mo- 
tion, however  slight,  the  ^reat«r  axis  of  tha 
ellipse,  or  line  of  apsides,  immediately  beffina 
to  revolve  from  a  cause  entirely  indepenoant 
of  the  rotation  of  the  earth,  and  the  two  mo- 
tions cannot  easily  be  distinguished.  {NoHct§ 
of  the  Royal  Jstronomkal  Society  ^  voL  xi.  p.  199 ; 
Mfmoire  of  BoyalMtronomieal  Qocieiy^  vol.  zx.) 

^•BttlopA  (Ot.),  In  the  Homeric  Mytho- 
logy, the  wife  of  Odysseus  and  the  mother 
of  Telemachus.  [PiiliTHOxr.]  Parted  from 
Odysseus,  who  accompanies  Agamemnon  to 
the  Trqjan  war  [PabxsI,  she  determines  to 
remain  true  to  her  husband,  and  repels  tha 
importunities  of  a  host  of  suitors  by  saying 
that  she  will  make  her  choice  as  soon  as  iriie 
haa  finished  a  robe  which  ahe  is  weaving. 
But  the  magic  web  is  never  ended.  Durinff 
the  night  PenelopA  unweaves  all  the  work 
of  the  previous  da^.  Meanwhile  Odysseus, 
after  the  fall  of  Ibon,  is  on  his  way  homo; 
and  although  on  his  return  to  Ithaca  he  finda 
her  as  lovely  and  as  pure  as  ever,  he  is  bidden, 
when  he  seeks  an  interview  with  Penelopft,  to 
wait  until  the  evening.  Further,  ho  is  put  to  a 
test.  Peuelopd  waits  to  see  whether  he  will 
know  his  bndal  chamber  and  the  beautiftil 
robes  which  his  own  hands  had  wrought 
Then  from  her  hands  he  receives  the  bow 
which,  like  the  spear  of  Achilleus,  no  hands 
but  his  own  can  wield,  and  with  it  he  smitaa 
the  suitors  who  for  twenty  years  had  vainly 
importuned  the  pure  Penelopi. 

The  web  of  Penelop6  [HrPSBBOBBAifsl  re- 
appears in  the  legend  of  Iol6,  for  whom 
Heracles,  like  Odysseus,  weaves  a  delicate 
web  in  the  bright  spring-time  of  life.  It  is 
the  web  of  morning  clouds  which  the  Dawn 
spreads  in  the  sky  for  Indra,  undone  as  he 
leaves  her  for  the  garish  regions  of  the  midday 
sky,  but  reappearing  when  liis  course  drawa  to 
a  close — in  other  words,  when  the  hour  is  coma 
that  lold,  and  Briseis,  and  (£n6n6  shall  be 
restored  each  to  the  one  who  has  always  had 
her  love. 

V«ii«stM  (Gr.  wffWvrai).  A  name  (con- 
nected with  Wrns,  poor)  by  which  were  known 
the  Thessalian  serfs,  who  answered  to  Uie 
Spartan  Helots.  (Grote*s  History  of  Gretcs, 
vol.  ii.  p.  374.) 

^•BotimtlMi  of  Frad«otlleft.  [GuirmuiT; 
Pbojbctilb.] 

Wmughmwmt  ajambl.  The  Maky  name 
of  the  down  or  aoft  hair-like  scales  of  a  species 
of  Cibotium,  which  is  collected  in  the  islands  of 
the  Eastern  Archipelago,  and  used  as  a  styptic. 
Its  action  seems  to  be  mechanicaL 

VmsgviB.    [APTiNODms.1 

VonloillmM  (Lat.  penicillum,  a  pencil). 
In  Zoology,  when  a  part  supports  one  or  more 
small  bundles  of  diverging  nairs. 

>— leiWIwm  (Lat  penicillum).  A  genua 
of  moulds,  chiefly  remarkable  on  account  of 
one  of  its  species,  P.  ylaucum^  which  is  ono 
of  tha  commonest  of  moolda,  assuming  a  varialgr 
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of  fonni  from  its  growing  on  all  kinds  of  sub- 
fltDKbees.  It  enters  lai^ly  into  the  composition 
both  of  yeast  and  of  the  Vineear  Plant 

>entasqla  (Lat.  paeoiinsiiJa,  ulmott  an  m- 
ktnd),  A  portion  of  land  nearly  sorronnded  by 
water ;  as  Africa,  thd  Morea,  California.  Snch 
hmd  was  called  by  the  Greeks  a  Chersonesus 
{XeptrSytiaos) ;  thus  the  long  strip  of  Thrace  that 
runs  along  the  Hellespont  was  termed  the  Thra- 
cian  Chersonesns,  the  Crimea  being  known  as 
the  Tanric  Chersonese.  The  term  Peninsula 
is  also  applied  to  Spain  and  Portugal  t^ken 
together ;  and  the  struggle  so  long  maintained 
between  these  countries,  aided  by  the  British, 
ttnd  the  French,  at  the  commencement  of  the 
present  century,  is  called  the  Peninsular  War. 

PeninTarlaiit.    [Skxintabiant.] 

PeaiteBoe  or  Penance.  In  the  Roman 
Catholic  Church,  one  of  the  seven  sacraments. 
Priestly  orders  give  the  power  to  confer  this 
sacrament ;  but,  as  a  matter  of  discipline,  this 
power  is  not  exercised  without  authority  from 
the  ordinary,  either  general  or  special,  except 
in  cases  of  necessity.  The  terms  penitence 
and  penance  are  likewise  nsed  for  tiie  good 
works  commanded  by  a  priest  to  a  penitent 
to  be  performed  in  satisfaction  for  the  sins  of 
which  he  absolves  him.  Public  penance,  in 
the  earlier  times  of  the  church,  was  imposed 
for  great  offences  committed  after  baptism. 
It  consisted  in  exclusion  from  the  church,  soli- 
tude, prayer,  and  fasting,  and  the  readmission 
was  only  gradual;  the  penitent  being  first  al- 
lowed to  approach  the  doors  of  the  church  *,  then 
to  attend  at  sermons  and  readings,  but  not  at 
prayers  ;  then  to  pray,  kneeling,  &c.  The  time 
of  penance  varied  according  to  different  usages ; 
St  Basil  mentions  two  years  for  theft,  seven 
fbr  sensuality,  fifteen  for  adultery,  twenty 
for  homicide,  and  the  whole  life  for  apostasv. 
Pnblic  penance  for  secret  sins  was  generally 
rismitted  about  the  seventh  century;  and  its 
commutation  for  the  repetition  of  prayers  and 
bestowing  of  alms  began  in  the  next.  These 
alms  were  frequently  applied  by  the  penitent  to 
the  purchase  of  masses  for  himself  or  others. 
Afterwards  the  usage  of  pilgrimage  as  a  mode 
of  penance  became  general ;  and,  finally,  indul- 
gences began  to  be  sold  in  the  twelfth  century. 

PeaitentlaUi.  In  Ecclesiastical  History, 
collections  of  canons,  regulating  the  penances 
to  be  imposed  for  sins,  and  the  method  of 
receiving  and  restoring  penitents.  Dean 
Milman  {Latin  Christianity,  book  iii.  ch.  y.)  re- 
gards the  penitentials  as  a  check  on  sacerdotal 
power,  which  would  otherwise  have  become  as 
irresponsible  as  it  was  despotic. 

Peaitentlary.  A  prison  in  which  con- 
victed offenders  are  placed  and  subjected  to 
a  course  of  instruction  and  discipline,  with  a 
view  to  their  reformation.  [Prisons.] 
'  PealteatUury,  Oraad.  An  officer  of  the 
Boman  Catholic  church,  usually  a  cardinal, 
Appointed  by  the  pope  to  grant  abeolntioa  in 
esses  reserved  for  the  papal  authority,  diapen- 
ftrtions  for  marriage,  &o.  la  like-  manner, 
IMbops  i^point  penitcatiariee  to  peifbrm  the 
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like  office  in  such  caaee  as  are  x^sserred  for 
episcopal  absolution.  Briefs  granted  by  the 
grand  penitentiaiy  are  at  the  present  time 
entirely  gratuitous^  and  beaded  with  the  words 
Pro  Deo, 

PealfeeateA  A  name-  ^ren  in  Boman 
Catholic  countries  to  certain  religious  frater- 
nities, distinguished  by  their  parti-coloured 
garments.  Of  these  there  were.a  great  variety 
in  France,  Spain,  Portugal,  &c. ;  but  the  most 
extraordinary  were  the  White  Penitents,  a 
body  of  fanatics  who  appeared  in  the  north  of 
Italy  in  1399,  clothed  m  white,  and  bearing 
crucifixes,  imder  the  guidance  of  a  priest,  con- 
cerning whom  many  strange  stories  were  told ; 
among  others,  that  he  professed  to  be  the 
prophet  Elias,  and  that  his  mission  was  to 
announce  the  immediate  destruction  of  the 
world.  The  contagion  of  this  outburst  of 
religious  feeling  extended  to  Tuscany,  and 
thence  over  the  whole  of  Italy ;  but  it  lasted 
only  a  few  months. 

Pennatalarlee  (Lat  penna,  a  /eathrr). 
The  name  of  a  family  of  Polypes,  of  which  the 
sea-pen  (PennattUa)  is  the  type. 

Pennine.  A  variety  of  Chlorite  found  in 
the  Pennine  Alps. 

Penaite.  A  variet)r  of  Hydrodolomitc  or 
carbonate  of  lime  and  magnesia,  containing 
a  small  percentage  of  oxide  of  nickcL  It 
is  found  in  the  Shetlands  at  Haroldswick 
in  Unst,  and  in  Swinaness ;  also  at  Texas  in 
Pennsylvania. 

Peanon  (Fr.  from  Lat  pennu,  a  feather). 
The  fiag  of  a  knight,  in  the  middle  ages,  who 
had  not  attained  the  dignity  of  banneret '  It 
differed  from  the  banner  by  being  pointed  at 
the  end. 

Penajr  (Dutch  penninck,  Ger.  pfennig). 
The  twelfth  part  of  a  shilling.  The  penny  was 
at  first  a  silver  coin.  It  contained  the  240th 
part  of  the  pound,  and  its  weight  was  about 
twenty-two  and  a  half  grains.  Till  the  time 
of  Edward  I.  the  iikiglish  penny  waa  struck 
with  a  cross  so  deeply  sunk  in  it  that  it  might, 
on  occasion,  be  easilv  broken  and  parted  into 
halves,  thence  called  halfpenny;  or  in  four 
parts,  thence  called  fourtninge  or  farthings, 
Edward  I.  also  reduced  the  weight  of  the 
penny  to  a  standard ;  ordering  that  it  should 
weigh  the  twentieth  part  of  an  ounce.  It  after- 
wards suffered  successive  diminutions,  till,  in 
the  reign  of  Elizabeth,  its  value  was  reduced 
to  the  sixty-second  part  of  an  ounce  of  silver. 
This  proportion  is  still  observed. 

PeansrroyaL  One  of  the  species  of  Mint, 
called  Mentha  Puiegium,  which  has  properties 
resembling  the  other  Mints.  It  has  long  been 
valued  by  country  people  as  a  domestic  remedy 
in  certain  female  complaints. 

Peansrwelflit.  A  weight  equal  to  twenty- 
four  grains,  or  the  twentieth  part  of  an  ounce 
troy.  This  was  the  weight  of  the  silver  penny 
in  the  time  of  Edward  I.     [PskmtJ 

Pens  (Lat  penna,  tifmther).     Instruments 
for  writing,  usually  fornuad  of  the  qipllaof  the 
swan,  or  some  other  ^rd.    Mekallio 
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C8  have  long  been,  oretsionally  employed ; 
it  is  only  of  laU  y^ara  that  they  hare 
been  extensiTely  introdncedL  They  first  began 
to  be  laigely  manufactured  by  Mr.  John 
Perry,  of  London,  who  succeeded  in  giving  to 
his  pens  a  greater  degree  of  softness  and 
elasticity  than  was  possessed  by  any  metallic 
pens  previously  in  use.  They  speedily  obtained 
a  Tery  extensiye  sale,  and  this  success  brought 
crowas  of  riyals  into  the  field ;  so  that  metallic 
pens  are  now  manufactured  in  vast  quantities, 
and  of  many  forms.  In  the  manu&cture  of 
steel  pens  the  best  metal,  made  from  Danne- 
mora  or  hoop  (l)  iron,  is  employed.  It  is 
laminated  into  slips  about  three  feet  long 
and  four  inches  broad,  of  a  thickness  corre- 
sponding to  the  desired  stiffness  and  flexibility 
of  the  pens.  These  slips  are  subjected  to  the 
action  of  a  stamping  press,  somewhat  similar  to 
that  for  making  buttons.  The  point  destined 
for  the  nib  is  nezt>  introduced  into  an  appropri- 
ate gauged  hole  of  a  little  machine,  and  pressed 
into  the  semi-cylindrical  shape ;  where  it  is  also 
pierced  with  the  middle  slit^  and  the  lateral 
ones,  provided  the  latter  are  to  be  given.  The 
pens  are  now  cleaned,  by  being  tossed  about 
among  each  other,  in  a  tin  cylinder  (about  three 
feet  long  and  nine  inches  in  diameter),  which 
is  suspended  at  each  end  upon  joints  to  two 
cranks,  formed  one  on  each  of  two  shafts. 
The  cylinder,  by  the  rotation  of  a  fly-wheel 
acting  upon  the. crank-shafts,  is  made  to  de- 
scribe such  revolutions  as  agitate  the  pens  in 
all  directionft,  and  polish  them  by  mutual 
attrition.  In  the  course  of  four  hours  several 
thousand  pens  may  be  finished  upon  this 
machine.  (Commercial  Dictionary]  Ure's 
Dictionary  of  Arts,  &c  J 

PenaioB  (Lat.  pensio,  a  weighing,  hence  a 
payment).  In  the  Army,  an  annual  reward  for 
past  service,  granted  to  soldiers  after  doing 
duty  for  twenty-one  years  in  the  infantrv, 
artillery,  or  engineers,  or  twenty-four  years  m 
the  cavalry.  It  may,  however,  be  earned  by 
shorter  service,  if  from  ill-health,  wounds,  or 
reduction  of  force,  a  soldier  be  compelled  to 

Suit  the  service  The  amount  of  pension  is 
xed,  according  to  individual  merits,  by  the 
commissioners  for  Chelsea  Hospital,  and  varies 
from  Zs.  6d.  to  1^.  a  day,  the  lowest  rates 
being  confined  to  negroes  discharged  from 
native  regiments  serving  in  the  tropics,  /n- 
pensioners  are  old  soldiers  to  whom  homes  an) 
granted  in  Chelsea  and  Kilmamham  Hospi- 
tals :  they  forfeit  their  ordinary  pensions,  are  fed 
and  clothed  by  government,  and  have  a  small 
allowance  as  pocket  monev.  The  out-pensioners 
draw  their  pensions,  and,  living  where  they  will, 
enjoy  their  friends'  society  and  devote  their 
time  to  civil  occupations.  Many  of  these  men 
acquire  fair  incomes ;  and  few  are  in  want  of 
employment,  as  the  habits  of  order  and  punc- 
tuality acquired  in  the  armjf  quality  them  well 
ibr  situations  of  trust,  as  tmiekeepert,  railway 
gnardg,  instructors  of  volunteers,  &&,  while 
imrk  is  provided  for  a  laxge  number  by  a 
obiUritiible  society  fonned  for  the  purpote  of; 


finding  employment  for  them, .  and  by  the 
Corps  of  Commissionnaires.  The  United  King- 
dom is  divided  into  a  large  number  of  districts, 
each  under  a  staff  officer  of  pensioners,  who 
pays  the  men  within  his  district,  organises 
them  as  a  veteran  company  of  enrolled  pen- 
sioners, and  would  command  them  if  they  were 
called  out  for  garrison  dut^.  These  enrolled 
pensioners  are  trained  for  eight  days  annually, 
receiving  good  pay.  They  number  about  12,000 
men,  and  would  be  a  valuable  addition  to  the 
defensive  power  of  the  country  in  time  of 
emergency. 

Pensions  for  wounds  are  limited  to  officers, 
and  are  granted  as  compensation  for  ii\juries 
which,  having  been  sustained  in  battle,  amount 
to,  or  equal,  the  loss  of  a  limb  or  eye. 

Pension  to  a  widow  is  a  posthumous  tribute 
to  the  worth  of  a  departed  officer.  The  amount 
varies  according  to  the  rank  or  relative  rank  of 
the  officer  deceased ;  there  being  also  three  rates 
attached  to  each  rank :  first,  for  the  case  of  an 
officer  slain  in  battle ;  second,  for  that  of  one 
dying  from  illness  contracted  in  the  field; 
third,  for  one  dying  under  ordinary  circum- 
stances. To  be  eligible  for  pension,  the  widow 
must  have  been  married  a  year,  her  age  must 
not  have  been  more  than  twenty-five  years 
less  than  her  husband's,  and  the  deceased 
officer  must  have  served  ten  years  on  full  pay. 
A  widow  is  disqualified  by  wealthy  circum- 
stances or  by  immoral  character.  Eemarriage 
throws  tile  pension  into  abeyance ;  but  it  may  be 
revived  in  subsequent  widowhood.  The  Secre- 
tary of  State  for  War  has  power  to  inter^ 
pret.  the  pension  warrant,  and  can  dispense 
under  special  circumstances  with  any  portion 
of  the  usual  requirements.  Analogous  to  the 
widow's  pensions  are  the  compassionate  allow- 
ances to  children  of  deceased  officers.  These 
vary,  as  in  the  case  of  widows,  with  the 
rank  and  cause  of  death  of  their  parent,  and 
are  tenable  to  the  age  of  twenty-one,  unless  the 
orphan  be  provided  for  or  married  earlier. 

If  an  officer  leave  neither  widow  nor  children, 
the  pension  may  be  granted  to  his  mother  or 
sister,  if  it  can  be  proved  that  such  relative  was 
dependent  on  him. 

Peksiox.  In  Law,  this  term  has  been  defined 
a  periodical  allowance  made  to  anyone  without 
an  equivalent.  PensionB  given  as  matters  of 
political  favour  only  were  among  the  commonest 
instruments  of  parliamentaiy  government  down 
to  the  latter  part  of  the  last  century,  but  may 
be  said  to  have  disappeared  from  our  usages. 
The  only  pensions  of  tnis  class  which  are  now 
given  are  those  payable,  under  Acts  of  Parlia- 
ment, to  certain  ministers  of  state,  &c,  on 
retirement  after  a  number  of  years'  service; 
and  those  smaller  annual  payments,  for  dis- 
tinguished services,  to  literary  persons  and  the 
like,  which  are  chargeable  on  the  civil  list. 
The  pensions  to  orduaiy  civil  servants  of  ths 
crown,  which,  until  recently,  were  earned  by  a. 
deduction  from  annual;  salary;  are  more  com- . 
monly  styled  superanmuttinn  aUowanceSt  and. 
goTfonied   by   several    Acts  .of    Parliament., 
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at  which  die  luit  are  30  &  21  Vict.  c.  37,  22 
Vict.  e.  36.  laist,  and  u  s  lepanU  cUas.  ms; 
be  mmtioned  the  pensiona  (nmed  hj  military 
and  nayal  lerTireB.  Aecocding  lo  uicient 
uuges,  pcnrionc™  (■■  io  receipt  of  public 
alma)  eonld  not  sit  in  the  Honae  of  Commoaa : 
bat  thii  rule  ha>  been  relaxed  in  Hinie  cases  of 
kte  jeara  bj  statute,  as  in  the  cose  of  diplo- 
matic pcDiiooa. 

Vanaloiii  irav«I>  An  sUomace  granted 
to  a  sesinin  aflpr  long  serrice  in  the  rnyal 
naiT.  Formerlj  the  recipient  might  be  either 
an  m-pensioDer,  or  naident  of  Oreenirich  Hos- 
pital ;  or  an  aat-peDaioner,  receiving  iiii  allow- 
•dce  and  remaining  with  his  friends.  The 
freedotn  of  the  laltur  life  had  so  much  to  ts- 
commend  it,  ns  compared  with  the  corrupt 
monosticiam  of  the  former,  that  by  b  change 
mmie  in  IBSS  the  in-pension  vas  prosp<>ctiTely 
aboliahed.  Other  naval  pensions  are  those  for 
wonnds  granted  to  eommiMioned  and  vamnt 
officers:  good-eerrice  pensionB,  vhich  are 
rxtra  alloirancea  to  certain  ollicers:  and  pen- 
■iuDs  lo  t)ie  vidmn  of  com  missioned  and 
varrant  officers.  Certnin  smnll  pensions  are 
grunted  by  the  Trinity  Uouse  to  deserting 
aailors  of  the  mercantile  marine.  Naval  pen- 
sions, Uke  amw  pensions,  are  paid  by  the 
military  staff  officers  of  penaionprs,  and  gene- ' 
Tally  the  pensions  of  the  naTj  follow  the  rnles 
of  army  pensions,  the  lords  of  the  admiralty  | 
1>eing  Bubetituted  aa  managers  for  the  Secretary  I 
•o(  State  for  War.  I 

VenBlonarr,  tbe  ar«Bd<  of  Holluid. ' 
This  title  was  given  to  the  prime  minister  of 
the  states  of  the  province  of  Holland,  who  pro- 
jKiaed  the  measures  to  be  discussed  in  the  as- 1 
■emUy  of  the  stales,  transacted  business  with  ' 
foreign  ministers,  and  fulfilled  other  imporlAnt 
functions.  His  term  of  service  was  five  Jfflrs, 
and  he  was  eapsble  of  re-election. 

Panileoar.    Litemlly,  one  who  receives  a 

Snsion  or  allowance.  At  the  universities  of 
.rabridge  and  Dublin,  this  term  is  applied  to 
tJiosB  students  who  live  at  their  own  eipense, 
i.e.  without  any  snpport  from  the  foundations 
of  the  respective  coll^ 


PESTAPTEltA 
The  area  of  a  regular  pentagon  is  1-7204774  ,  .  , 
times  that  of  the  iqiuie  00  one  of  iU  aides. 

VaMMcraph.    [PurfAOBapK.]- 

>enf wiaraBa  (Qt.  w6it(,  sod  f^i,  a 
jomt).  The  name  of  a  section  of  Coleoirteroai 
insects,  including  ^oae  whidi  haye  five  jcinU 
on  the  tarsus  of  each  leg. 

Vanliunalcr  (Or.  ntnl^uTpaf,  offitt  mao- 
niret  or  fert).  A  speciea  of  Tcna  eocsialuig  of 
five  feet  or  mesiures  (whence  tke  name),  and 
which  irtien  subjoined  to  an  bexametei  rsM 
made  up  an  dtgiae  couplet. 

The  acbeme  of  the  pentAmeter  ia  aa  foUowa: — 

II  must  be  observed,  that  the  cesural  pans* 
Ht  the  third  foot  must  always  terminate  a  word ; 
and,  as  a  general  rule,  the  last  word  of  the 
verse  must  consist  of  two  aj-llables,  although  a 
ijuadri syllable,  especially  m  proper  names,  is 
lometimes  admitted. 

The  first  areek  elegiac  writers  were  Oallinus 
uid  TyrtictLS,  who  were  followed  by  Mimnei^ 
mus,  Theognis,  and  Solon,  in  their  own  connlry; 
and  by  CatuUus,  Propertins,  "HbnlluB,  and  Ovid 
in  Some.  The  variety  of  themes  sung  by  these 
different  writen  proves  the  capacity  of  Ibi* 
measure  for  adaptation  to  every  sobject,  wbetber 
mournful,  as  the  term  dtgiac  wonfd  imply ;  or 
political  and  warlike,  like  the  strains  of  Tyrtienf 
sndCallinns;  or  erotic,  like  thosB  of  Proprrtius, 
Tibullus.  and  Ovid;  or  historieal  and  mytlio- 
logical,  like  the  Farti  of  the  last.  The  hexa- 
meter and  pentameter  disticb  ia  described  is 
the  following  lines  of  Schiller  :— 

•telgt  «m  Spilngqndls  flllnltii  SKole : 


with  commoner  at  Oiford. 

a  (Gr.  wirrt,  Jive,  and  iiiAvcr, 
tilf).  The  name  of  a  tribe  of  Echinoderms, 
comprehending  those  in  which  the  animal  con- 
aista  of  an  angular,  jointed,  Beiible  column, 
fixed  at  the  base,  and  supporting  on  its  free 
«xtremity  a  eoncave  disc  or  body,  terminating 
in  five  dichotomising,  jointed,  semirylindnonl 
«rnis.  Most  of  the  species  and  genera  of  this 
tribe  are  extinct.  { 

Ventaron  (<^-  ftrriy^rn)).  In  elemen- 
taly  Geometry,  a  plane  figure  having  five  I 
comers  and  five  sides,  A  rtgular  penta^n  is 
aqniangulsr  and  equilateral.  The  inscnplion 
0(  a  regular  pentagon  in  a  circle  is  one  of  the 
gems  of  Euclid's  fourth  book,  and  ia  made  to 
depend  npon  tht goliltmfetioii of  »  linej  thatii 
to  say,  Dpon  its  division  into  two  segments  such 
that  the  rectan^e  under  the  smaller  and  the 
whole  line  ia  tqnal  to  the  square  on  the  gtcatar. 
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thus  rendered  by  Coleridge,  who  was   long  cm- 
lidered  as  the  original  author : — - 
In  the  beiHnvter  rfsH  t1»  foiuitala'i  dlveTT  Didiani : 

In  tho  pentameter  aye  IbULdb  fn  melody  back. 
Every  page  of  Ovid's  HenSdet,  or  TVitiia,  illn*- 
lr»l^   the    manner  in  which   the   hexameter 
breaks  and  falls  back  in  the  pentameter;    in- 
deed, the  secret  genius  of  the  metre  appears  to 

Besides  this  peculiarity  in  the  pent&meier, 
gmmmarians  have  pointed  out  several  others,  of 
which  perhaps  th»  most  important  ia  tbe  axiom 
that  although  either  n  spondee  or  a  dactyl  may 
be  used  at  plmiure  in  the  first  two  feet  of  tbt 
verse,  a  dactyl  should  be  preferred  lo  a  spondee 
whenever  practicable.     [HEXiUBTKB.] 

PentajioUB  (Or.  a-Uhfiie  ciliti).  A.  name 
given  by  theancientGreeksto  certain  countries 
which  were  remarkable  for  having  five  distin- 
guished cities  :  thus  there  was  tbe  Fentapolis 
of  Libya,  Italy,  and  Asia  Minor ;  but  tbe  moM 
celebrated  was  the  Pentapolis  C^renaica,  of 
which  the  five  cities  were  Berenice,  Arsinoei 
Ptolemais.  Cyrene.  and  ApoUonia. 

FentaptarM,  (Qr.  rirrt,  fivt,  and  vrtfi*. 
'  a  ving).  P.  fflabra  is  ■  large  smootb-barkcd 
'  tree,  common  in  the  teak  forests  of  Pegu,  and 
yields  bn  excellent  dark-coloured  timbar,  naed 
.  for  mast-pieces,  spara,  and  other  abipbailding 
ipupoaea.    In   Cuiait,  the  utivat  obtain  a 
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kind  of  lime  by  calcining  the  bark  and  wood, 
which  they  prefer  to  ordinary  cane  for  chewing 
with  their  betel-nut. 

Pentaatamoa  (Gr.  wirrt,  and  trrhfunf,  a 
stamen),  A  popular  genus  of  gardenperennials 
belonging  to  the  Scrophulariacea,  The  flowers 
are  tubular,  borne  in  clustered  panicles,  and 
various  in  colour. 

Veatateaeta  (Gr.  wtyrdrtvxos,  from  wdyrt, 
and  rtuxoi,  an  instrument,  hence  a  hook),  A 
name  given  to  denote  ooUectiyely  the  five  books 
commonly  known  as  the  books  of  Moses :  viz. 
Genesis,  Exodus,  Leviticus,  Numbers,  and 
Deuteronomy.  1.  The  book  of  Genesis  (Gr.  a 
creation)  gives  an  account  of  the  creation  of 
the  world  and  of  man ;  of  the  antediluvian 
patriarchs,  and  of  the  flood ;  and  the  history  of 
the  Jewish  patriarchs,  Abraham,  Isaac,  and 
Jacob,  down  to  Joseph.  2.  The  book  of 
Exodus  (Gr.  f^o9oSf  a  aoing  out)  narrates  the 
fortunes  of  the  descendants  of  Abraham  aftejr 
their  migration  to  Egypt ;  the  birth  of  Moses, 
and  his  endeavours  to  emancipate  the  Jewish 
nation  from  Egyptian  bondage;  their  escape 
from  Egypt ;  their  journey  through  the  wilder- 
ness ;  and  the  delivery  of  the  law  to  Moses.  3. 
The  book  of  Leviticus  consists  chiefly  of  the 
law  and  ordinances  of  the  Jewish  priesthood, 
as  to  the  different  kinds  of  sacrifices  to  be 
offered  up;  the  duties  of  masters  towards 
their  slaves;  regulations  as  to  marriage,  &c. 
[Levitbs.]  4.  The  book  of  Ifumhers  (so  odled 
from  its  giving  an  account  of  the  numbering 
of  the  people)  contains  besides,  an  enumeration 
of  many  civil  and  ceremonial  ordinances ;  and 
embraces  a  period  of  thirty-eight  years,  chiefly 
relating  to  the  captivity  and  the  wilderness. 
!}.  The  book  of  Deuteronomy  (Gr.  Sc^caos, 
second,  and  vd/uios,  law)  contains  ehiefly  (as 
the  term  implies)  a  condensed  summary  of 
the  laws  and  ordinances  delivered  in  the 
three  preceding  books.  On  the  date  and  au- 
thorship of  these  books  there  is  still  much 
difference  of  opinion.  Bishop  Coienso  {JPenta- 
teuch  and  Book  of  Joshua  critically  examined) 
maintains  that  no  part  of  them  was  thrown 
into  the  form  in  which  we  have  the  books, 
before  the  time  of  Saul  or  David,  and  that  the 
book  of  Deuteronomy  was  written  in  or  about 
the  time  of  Josiah.  Opinions  differing  more 
or  less  from  those  of  Dr.  Coienso,  are  advanced 
by  Dean  Milman,  History  of  the  Jews,  Ewald, 
Geschichte  des  Volkes  Israel^  Hengstenberg  On 
the  Pentateuch,  &c. ;  to  which,  with  almost  all 
other  works  relating  to  the  literature  of  the 
subject,  references  may  be  found  in  the  volumes 
of  the  bishop  of  NataL 

Of  the  two  ancient  copies  of  the  Pentateuch, 
the  one  written  in  Samaritan  or  Phosnician 
characters,  the  other  in  Chaldean,  the  latter  was 
adopted  by  the  Jews,  in  preference  to  the  former, 
after  their  return  from  Babylon. 

P«Btatliloale  Aeld.  An  unstable  oxygen 
acid  of  sulphur.    Its  formula  is  K^fi^ 

Peatatliloa  (Gr.  from  wim,  and  iiXos,  a 
contest).  A  general  appellation  given  by  tJie 
Greeks  to  their  flve  chief  bodily  exercises ;  via. 
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running,  leaping,  throwing  the  quoit  or  discus^ 
hurling  the  javelin,  and  wrestling.  These  five 
exerdses  were  termed  Quinquertium  by  the 
Romans. 

PmaiteooatorL    [TmBDOLl 

Peafeoost  (Gr.  ircKn|«o0'rJf,  fiftieth),  A 
Jewish  festival;  so  called  because  it  was 
observed  on  the  fiftieth  day  after  the  feast  of 
unleavened  bread;  i.e.  the  flfteenth  of  the 
month  Nisan,  and  next  dav  after  the  feast  of 
the  Passover.  Being  celebrated  seven  weeks 
after  the  Passover,  it  also  obtained  the  name  of 
the  Feast  of  Weeks.  It  occurred  about  the 
beginning  of  the  harvest,  and  seems  to  have 
been  instituted  as  an  acknowledgement  of  the 
goodness  of  God  in  giving  the  fruits  of  the 
earth.  It  was  also  considered  in  later  times 
as  commemorating  the  giving  of  the  law  on 
Mount  Sinai,  according  to  the  construction  put 
on  Exod.  xix.  The  narrative  of  the  descent 
of  the  flery  tonnes  upon  the  apostles  on  the 
8am6  day,  as  given  in  Acts  ii.,  has  caused  its 
observance  to  be  continued  among  Christians. 
In  England  it  is  known  by  the  name  of  Whit 
Sunday ;  and  in  Germany  by  that  of  ^ngsten, 

P«BtelasailA0e  (Gr.  v^ktc,  and  Mkeuvita, 
a  metal  plate).  The  family  of  Pedunculate 
Cirripeds  of  which  the  common  bamade 
(Pentelasmis)  is  the  type.  The  principal  or- 
gans of  the  body  are  protected  by  five  shelly 
plates. 

Peatheaa  (Gr.).  In  the  Theban  Mythology, 
a  son  of  Agav6,  daughter  of  Cadmus.  [Evbopjl] 
During  his  reign,  it  is  said  that  Dioktsus  re- 
turned from  his  wanderings  in  Effvpt  and 
other  Eastern  countries,  bringing  witn  him  the 
frenzied  orgiastic  rites  hitherto  unknown  in  the 
Achsean  land.  Pentheus  resisted  their  introduc- 
tion ;  but  the  fury  of  the  women  who  had  been 
fascinated  by  Dionysus  was  not  to  be  withstood. 
Having  climbed  a  pine-tree  to  see  what  the 
women  did  in  their  orgies,  he  was  discovered, 
pulled  down,  and  torn  in  pieces,  his  mother 
AgavS  being  the  first  to  lay  hands  on  her  son. 
The  tale  of  Pentheus  is  one  of  many  which  in- 
dicate the  resistance  made  to  the  changes  in 
the  old  Hellenic  worship  by  new  rites  brought 
in  from  Thrace  and  other  countries.  (Grote, 
History  of  Greece,  i.  88-50.) 

Peaalt  or  Peaaltima  (Lat.  paen^  ultima, 
almost  last).  In  Grammar  and  Prosody,  the 
last  syllable  of  a  word  but  one. 

Peaambra  (Lat  psene,  almost,  and  nmbra, 
shadow).  An  imperfect  shadow.  In  an  eclipse 
of  the  moon,  the  penumbra  of  the  earth  is  oc- 
casioned by  the  apparent  magnitude  of  the 
sun's  disc,  and  covers  that  portion  of  space 
behind  the  earth  within  which  a  body  will  hn 
illuminated  by  a  part  only,  and  not  by  the 
whole  of  the  disc  of  the  sun.  It  is  thus  dis- 
tin^ished  from  the  umhra,  or  perfect  shadow, 
which  is  the  conical  space  within  which  no 
part  of  the  disc  of  the  sun  is  visible.  Let  8  be 
the  sun,  E  the  earth,  A  D  the  orbit  of  the  moon ; 
and  let  a  A,  a  C,  (2  B,  <^D,  be  tangente  toS  and 
E.  As  soon  as  the  moon  passes  the  point  A,  a 
portion  of  the  aim'i  di«eat  a  willbeinteroepled. 
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sod  tile  TiBible  portion  will  become  less  and  less 
siitil  the  moon  renches  B,  whete  total  darkness 

begins.  Frofe  A  to  B,  j 
therefore,  the  moon  is  in 
the  pennmbra.  The  mn- 
bra  extends  from  B  to  C. 
When  the  moon  passes  C, 
it  will  again  receive  the  light  from  the  border 
of  the  solar  disc  at  a,  and  will  be  in  the 
penumbra  from  C  to  D.  The  whole  pennmbra 
thus  forms  a  cone,  of  which  the  apex  is  at 
O,  and  the  angle  at  the  apex  equal  to  A  0  D. 
As  the  obscurity  becomes  greater  in  propor- 
tion as  more  of  the  solar  disc  is  concealed,  and 
insensibly  merges  into  totaj  shade,  it  is  ex- 
tremely difficTUt  in  eclipses  of  the  moon  to 
determine  by  observation  the  exact  time  at 
whieh  the  moon's  limb  passes  the  point  B  or 
C,  and  tile  eclipse  begins  or  ends. 

In  solar  eclipses  those  parts  of  the  earth 
which  are  covered  by  the  penumbra  of  the 
moon  are  only  partially  deprived  of  the  sun*s 
light.  Let  £  be  the  moon,  and  A  D  part  of 
the  earth's  orbit.    To  a  spectator  on  the  earth, 

S laced  between  A  and  B,  a  part  of  the  sun*s 
iftc  is  concealed,  and  the  sun  is  partially 
eclipsed.  The  limits  are  calculated  from  the 
known  magnitudes  and  positions  of  the  sun 
and  moon,  and  their  respective  distances  from 
the  eardi.     [Eclipsb.] 

Prxumbra.  In  Painting,  &c.,  the  boun- 
dary of  shade  and  light  where  the  one  blf.nds 
with  the  ether,  the  gradation  being  almost 
imperceptible  ;  called  also  half'tint. 

Peonace  (Span,  peonaje).  A  peculiar  form 
of  servitude  which  existed  in  Mexico  after  the 
Mexican  conquest.  The  Spaniards  constrained 
the  Aztec  population  to  work  for  certain  times 
in  the  mines;  this  service  was  called  mitu. 
The  obligation  was  abandoned  before  the  Way 
of  Independence,  But  there  still  remained,  it 
appears,  the  contingency  of  peonage,  confined, 
however,  to  criminals  and  deotors.  As  far  as 
the  latter  were  concerned,  peonage  ceased 
after  the  independence  of  the  country  was 
secured.  One  of  the  acts  of  the  shortlived 
empire  set  up  by  Maximilian  and  Napoleon 
III.  is  said  to  have  been  a  revival  of  peonage, 
perhaps  in  its  earlier  form  of  a  corv^  or 
compulsory  labour  for  public  purposes,  and 
the  change  or  alleged  change  was  not  without 
its  weight  in  discrediting  this  unfortunate 
z^me. 

Peony.    [Pjbonia.J 

Peperflno.  An  Italian  technical  name  for 
a  particular  kind  of  volcanic  rock,  formed  by 
the  cementing  together  of  volcanic  sand  and 
ashes.  Many  of  these  curious  compound 
locks,  possessing  valuable  properties,  have 
been  met  with  in  volcanic  countries.  They 
almost  all  form  admirable  natural  cement 
■tonea,  and  consist,  for  the  most  part,  of  the 
materials  of  felspar  combined  with  a  certain 
proportion  of  carbonate  of  lime. 
■  P«|ilolita  (Gr.  vArAer,  a  covering;  xlBos, 
ttohe),  A  psendottiorphous  uineni,  after 
IbUtjB,  from  Bamib«ig(  in 'Sweden. 
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P«pliu.(Gr.  whrXas),  An  upper  garment 
anciently  worn  by  the  Greek;  and  especially 
by  the  Athenian,  females:  it  was  without 
sleeves,  and  fastened  by  a  daap  on  the  aim 
or  shoulder.  The  celsbnted  peplua  of  Athena 
was  carried  every  year,  in  the  Banathenaie 
processions,  from  the  Ceramieoa  to  the  Par- 
thenon, where  it  was  offered  to  the  goddess. 
The  antiquity  of  this  kind  of  ceremony  is 
evinced  by  the  passage  in  the  JUad  (l)Ook  vl) 
where  the  Trojan  women  offer  a  Mtniloy  robe. 
With  this  robe  or  peplus  ma^  be  compared  the 
hangings  woven  by  tne  Jewish  women  for  the 
Ashera.    rPA2rA.THxi7jEA. ;  Phaixtts.] 

Pepo  (Lat. ;  Gr.  riiwp — lit.  ripe — ammrit). 
In  Botany,  a  one-celled,  many-s^ed  inferior 
fruit,  with,  parietal  placentae,  and  a  pulpy 
interior,  as  the  Melon,  the  Gourd,  Sec 

Pepper  (Lat  piper,  Gr.  Wrcf>i).  The  P^ 
per  of  commerce  consists  of  the  fmits  of  Piper 
nigrum,  which,  as  prepared  with  or  without 
their  skin,  form  respectively  black  and  white 
pepper.  Other  sorts  of  Piper  possess  properties 
for  which  they  are  valued  in  medicine.  The 
name  of  Pepper  is  also  given  to  several  other 
vegetable  products.  Thus  Bell  Pepper,  Bird 
Pepper,  Bonnet  Pepper,  and  Guinea  Pepper,  are 
various  kinds  of  Capsicum,  the  fruits  of  which 
dried  and  ground  yield  Cayenne  Pepper :  Afri- 
Ciin  Pepper  and  Ethiopian  Pepper  are  yielded 
by  Habzelia\  Jamaica  Pepper  is  the  Allspice, 
Eugenia  pimenta ;  Malaguetta  Pe^i^er  is  the 
produce  of  an  Amomum ;  and  Japanese  Pepper 
\s  Xanthoxylon  piperitum,  [PnoENTo;  Pifkb; 
Ptpbbace^.] 

Pepper-brand.  Another  name  for  Btnrr. 
An  affection  of  com  plants  attributable  to  the 
presence  of  a  microscopic  fHingus,  called  TiUtUa 
caries.  The  wheat  crop  often  suffers  much 
from  this  parasite. 

Pepper-ilalae.  The  Laureneia  pinnatifida, 
an  alga  which  is  sometimes  eaten  in  salads,  but 
is  of  inferior  quality. 

Pepper-pot.  The  man-dram,  a  West  Indian 
appetising  preparation  of  Capsicum  and  other 
ingredients. 

Peppermint.  The  common  name  for 
Mentha  piperita,  a  medicinal  herb,  which  on 
distillation  yields  the  Oil  of  Peppermint  of  the 
shops.  [Mentha  ;  Mnn.]  This  oil  and  the 
preparations  made  from  it  are  largely  used  as 
aromatics,  carminatives,  and  stimulants ;  while 
from  its  powerful  flavour  it  is  often  used  to 
cover  the  taste  of  nauseous  drugs. 

Pepsin  (Gr.  iritis,  digestion),  A  peculiar 
animal  principle,  contained,  but  only  in  very 
minute  quantity,  in  the  |;astric  juice,  and  whidi, 
in  conjnnction  with  acid  matter,  also  present 
in  that  secretion,  confers  upon  it  its  solvent  or 
digestive  powers  in  regard  to  certain  compo- 
nents of  the  food,  and  more  eapeciallv  in  re- 
spect to  the  nitrogeniferons  or  plastic  nutri- 
ment, such  as  albumin,  fibrin,  casein,  and 
their  modifications.  It  is  espedallj  cfaarae- 
t4>rised  by  its  power  of  oosjgulating  milk 
Ptmnnrr],  and  afterwakds  aetmg  upon  and 
mssolving  the   eoagnlum.      It  has  no   si^h 
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BoWent  power  orer  fatty  or  amylaeMmi  matterf. 
Various  meant  of  iaolatiDg  this  principle  have 
be(>n  sutrgested  ;  usually  an  infasion  of  the  imier 
layer  of  the  stomach  is  made  <  in  dilate  bydiH>- 
ehloric  ncid,  and  from  this  the  pepsin  is  preoi- 
pitatod  with  a  saturated  sololion  of  common 
salt;  or  the  stomach  may  be  digested  in 
glycerin  and  the  product  used  at  once  for  me- 
dicinal purposes.  Pepsin  is  only  active  in 
dilute  acid  solutions.  It  is  usually  adminis- 
teired  in  the  form  ofpepiim  wine. 

Peptle.  Relating  to  digestion.  [Dtsfspsu.] 

Peptonets  White  amorphous  bodies,  so- 
luble in  water,  but  insoluble  in  alcohol,  result- 
ing from  the  digestion  of  protein  bodies.  The 
solution  in  water  is  acid  and  precipitated  by 
ta  n n i n.  They  form  neutral  soluble  compounds 
with  ulkaline  bases. 

PerambttUitor  (Lat.  ambulo,  I  walk),  A 
machine  for  measuring  distances  on  roads ;  also 
called  Odombtka  and  surveying  wheel.  Ma- 
chines of  various  sorts  have  been  constructed  for 
this  purpose,  both  in  ancient  and  modem  times. 
One  is  described  by  Yitruvius,  in  his  work  De 
ArchitecturA,  lib.  x.  o.  xiv.  The  machine  com- 
monly employed  consists  of  a  wheel,  to  which 
a  sort  of  double  pole  is  attached,  carrying  an 
apparatus  of  clockwork,  which  is  set  in  motion 
by  the  revolution  of  the  wheel,  and  shows  the 
number  of  miles,  furlongs,  &c.,  passed  over 
by  an  index  and  dial.  Tbo  apparatus  may  be 
drawn  along  by  a  person  on  foot,  or  by  a  car- 
riage, to  which  it  is  more  iisually  attached. 
For  the  sake  of  facility  in  ri^konmg,  the  cir- 
cumference of  the  measuring  wheel  is  made 
equal  to  an  aliquot  part  of  a  mile ;  usually 
half  a  pole,  or  ninety-nine  inches.  (Bepoeitory 
of  Arts,  vi.  249.) 

PToeptloii  (Lat  perceptio).  In  Mental 
Philosophy,  that  power,  act»  or  state  of  the 
mind,  which  has  a  conscious  reference  to  ex- 
ternal objects.  Various  theories  of  perception 
have  arisen  among  philosophers,  differing  as 
this  reference  is  supposed  to  be  more  or  less 
immediate,  or  as  the  objects  to  which  it  refers 
are  conceived  to  possess  an  independent  reality 
or  not.  These  theories  are  designate!!  by  the 
terms  ideaUsm  and  realism^  which  latter  is  sub- 
divided into  natural  or  positive,  and  relative  or 
negative  realism.  The  best  known  system 
of  idealism    is    that    of    Bishop    Berkeley. 

[IDE4I.I8M.] 

According  to  the  scheme  of  negative  or 
relative  realism,  all  that  we  can  know^  of  an 
object  is  the  feeling  which  H  excites  in  our 
minds.  The  cause  of  this  feeling  we  necessarily 
judge  to  be  something  external  to  ourselves  ; 
out  what  it  is  in  itself  we  have  no  means  of 
knowing.  This  is  the  view  adopted  by  the 
great  minority  of  philosophers,  down  to  Kant 
and  Brown. 

The  theory  of  natural  realism  is  ths  one 
supported  by  Dr.  Reid  under  the  name  of  the 
common-sense  syftem.  This  philosophsr  con* 
eeiras  the  object  m  pflfcet^tion  to  b«  in  some 
imj  immeHtOtly  preteni  to  our  consoioiuuMti  r 
Hi  ooalities  ai«  not  metvly  Mtby  ua,  Inrt  dki^' 
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covered  m  it.  We  derive  s  certain  sensation 
from  the  wfaiteness  or  ronndnoas  of  an  object ; 
>  but  it  istbe  object  itself  and  not  our  minds  that 
are  white  or  round.  This  doctrine,  which  whs 
also  that  of  the  ancient  Stoics,  and  expressed 
by  them  in  nearly  the  same  words  as  those 
Qsed  by  Keid,  is  in  fact  rather  a  statement  than 
an  expUination  of  the  problem.  (Bain,  Tks 
Senses  and  the  Will.) 

Peroli  (Lat  peica,  Gr.  94pini).  The  Perea 
fluviatilis,  a  river  fish  well  Imown  to  anglers* 
and  of  which  several  allied  species  are  to  be 
found  throughout  all  the  northern  coimtries  of 
Europe ;  the  family  is  more  widely  dispersed. 

Pkuoh  (Fr.  perche,  Lat.  pertica,  a  rod).  In 
Land  Measure,  the  fortieth  part  of  a  rood,  or 
thirty  and  a  quarter  square  yards.  Perch 
is  also  sometimes  used  as  a  denomination  of 
long  measure,  when  it  signifies  the  same  thing 
as  a  rod  or  polo,  being  five  and  a  half  yards, 
or  sixteen  and  a  half  feet 

P«roliars  (Lat  pertica,  a  rod).  The  name 
of  an  order  of  birds,  mcluding  the  Scansores  and 
Passeres  of  CuTier.     [Iksbssorbs.] 

Perelilorle  JLolA.  When  sulphuric  acid  is 
poured  upon  chlorate  of  potassium,  gaseous 
chloric  peroxide  is  evolved,  and  the  saline 
matter  which  remains  is  a  mixture  of  bisulphate 
of  potassium  and  perchlorate  of  potassium ;  by 
washing  it  with  cold  wnter  the  former  salt  is 
dissolved,  but  the  latter  remains  in  the  form  of 
a  white  powder.  When  this  is  mixed  with  three 
times  its  weight  of  concentrated  sulphuric  acid; 
and  heat  applied,  white  vapours  rise,  which  con- 
dense as  a  colourless  crystalline  substance  in 
the  receiver.  By  rectification  at  230^  F.  this 
substance  yields  pure  perchloric  acid,  which  is  at 
ordinary  temperatures  a  heavy  colourless  vola- 
tile liquid  which  does  not  soUdify  at  —  30^  F. 
Perchloric  acid  readily  gives  up  its  ox3rgen  to 
organic  substances.  Dropped  upon  charcoal, 
ether,  or  alcohol,  it  explodes  with  intense  vio- 
lence. .  Its  formula  is  HCIO^. 

Perooids  (Lat  perca,  a  perch).  The  name 
of  the  tribe  of  Acanthopterygian  fishes  of  which 
the  genus  I^erca  is  the  type. 

PareuMloo  (Lat  percussio,  from  peicntao^ 
I  strike).  In  Mechanics,  the  collision  or  striking 
of  one  Ixxiy  against  another.  The  snlject  has 
been  treated  by  Poinsot,  with  his  customary 
ability  and  clearness,  in  liouville's  Journal,  t  u. 
1857.  A  translation  of  this  memoir  will  be  found 
in  the  PhiL  May.  voL  zv.  1868,  and  many  of  the 
theorems  which  it  contains  are  given  by  Prof. 
Price  in  his  Infinitesimal  Calculus,  voL  iv. 

Pbbousszow.  In  Medical  language,  the 
striking  or  tapping  upon  any  part  of  the 
surface  of  the  body,  with  a  view  of  ascertain* 
ing  the  condition  of  the  subjacent  parts  by  Uie 
sotmd  so  produced.  It  is  a  valuable  mods 
of  exploration  in  some  diseases  of  the  ehest 
Attention  was  first  called  to  this  mode  of  dia* 
gnosis  in  1761,  by  Dr.  Avenbnuseir,  of  Vienna : 
his  work  was  translated  into  Frendi  in  1808, 
by  Corviaarty  and  the  snlgect  was  fiirthar 
illustrated  in  1816  by  the  eelsbifitsd  iK>rk  of 
Laennec  on  ^tif|p«2to<t0ii» 


PEKCUSSION  CAP 
TlKragh  the  great  t>1ub  of  thii  mode  of 
ploiatJon  caniiiU  in  ita  application  to  csaei  of  allowed 
ctuwt  aSectioa,  it  il  alao  of  ranch  saslstanca  iii 
■hdominal  diieue,  and  more  especiBllj  when 
tumoun  an  pr«««nt.    It  not  oal^  aiiiata  ua  V> 
define  their  extent,  but  by  afibrdine 


la  with  t^i 
a  more  acciirat^t  j  U>  ' 
■e  inTolyed. 


The  ( 


PERFECTIBILITY 

or  aasixei  where  a  defeodiaiit  haa  ben 
1  to  put  ofFtrialasmattarof  iadnlpaa; 
ana  ao  forui, 

Vm«bo1>1b  (Lat.  penmiia,  laMiitg  tkrv^ 
out  the  year).  In  Botany,  than  pluti  whoa 
roota  remain  alive  mora  Tcaza  Uian  tvc^  htf 
whose  atenu  flower  and  periab  annnsUf.  Qtt- 
denen  generaUy  call  them  herbaceoiia  pknll. 
Thcj  difier  from  annual*  and  bienniala  not  oadj' 
in  the  time  of  their  duration,  bnt  alao  in  tUi, 


naed  for  the  aerrice  apa 

FulmioBte  of  mercnry    .        .    6  parta 
Chlorate  of  polaah         .        .    6    „ 
Antimony       .        .        .        .    4    „         r  "•^'^-^ 
Thia  ia  preaaed  into  the  capi,  and  afterwards  I  J^*^* 

TamUhed  to  render  it  waterproof.    The  Tar-  i  '"alant  .    -    , ,         ^.     ■,  --^r-- 

Biied  with  the  compoaition.     [Cir  I  f«"«d  the  ^encao  Aloe.     Thu  plant  u  h»- 
.  baceooi,  and  liTea  for  many  yeara ;  bat  wl^  tt 


flowered,  the  art  o    .   , 

their  vital  energies.     Notwithatanding  thia  di*- 
tinction,  it  is  not  at  all   tUuea   eaay  to  a  ~ 
plant  ia  a  perennial  or  not; 
the  Agart   aMtrieana, 


P»BCD»aiOK.) 

V«r«OBalon.  OoDtra  of:  That  point 
solid  body  reTolTine  on  an  aiii  at  which,  if  aii 
obstacle  were  applied  snfficient  to  reaist  th:> 
Mtation  of  the  ayatem,  no  motion  would  br- 
conununicsted  to  the  azii ;   or,  whirh  is  tW 


I  that  jj 


a  thine. 


whole  life  being  mgarded  aa  (otj 
une  season  of  growth :  in  Miother  reapect  it  if 
truly  perennial.  Boch  perenniala  are  called  Ij 
De  Candolle  monocorpK. 

(Lat.     pereniiiit 


,   acquire  i 


through  the  shock  applied  at 
ecntre  of  percuxsioa  la  in  the  b..<..g...,  u,.d  j«^o- 
ingthrongh  the  centre  of  gravity  perpendicalar 
totheaiisi  and  its  diatance  from  the  axis  is 
expreaaed  by  the  formula 

where  if  m  ia  the  element  of  maaa.  and  r  tho 
distance  oHm  from  the  axis.    Foinaot,  in  hie 
inTealigation  on  Percoaaion,  defines  this  centri' 
uewhat  dlffercntl;. 


■ere  not  flied  the  sys-  |      'T*^"™"™?""."        I'*'' 
tendency  to  revoki  ""-"."'^  = '•"°'*' V^*^''     T^' ■' 


•^^^  I  division  of  Batracbtiin  reptilea  including  tbt 
■peciei  which  preserve  the  external  biandiil 
or  branchial  apertures  throoghont  life  ;  aa  tb 


(alter  N.  F.  Peireakioa).  A  geasa 
of  the  Cartua  fkmtly,  diatingtiialMd  from  odien 
by  ita  fully  developed  leaver  and  liatd  woodj 
atema.  P..  aculaila  ia  called  the  BsrladM 
Qooaeberry,  its  yellow  fruita  being  edOik 
and  pleaaantly  tasted,  and  used  in^e  Wot 
Indies  for  making  prvaerres.  Another  ipcocs, 
P.  £^D,  bears  handa< 
and  ita  leaves  are  es 


discharge,  but  put  in  action  by  the  second  ahock  i  her  equal  1o  the  aum  of  all  ita  divisors.    Tins 


[riking  the  obji 

P«rojrllM.  A  chloride  of  lead  and  copper 
occurring  in  mioute  akj-blue  cubes  at  la  Sonon 
in  Moiico ;  and  named  after  Dr.  John  Percy. 

VerOls  (Gr.  and  I^t.).  The  genuaof  Qalli- 
naceoua  birds  to  which  the  partridges  belong 
Usny  apeciea  are  kaown, 

Varacrlne  Taloon  (Lat.  peregrinus,  mm.  . 
dering^    from  the  manner  of   ita  flight).     A  '  p"-/icl 
•pedes  of  lon|;-tailed  falcona,  much  used  foi    classes,  abundant 

rrC  in  the  middle  sges.    The  cbattges  which    the  sum  of  the  di' 
young  of  the  Pert^ne  Falcon,  like  that  ol    '      ' 
most  Raptorial  birda,  undergoes,  have  catiaed 


perfect  number,  for  ita  divisors  are  t,  J, 

and  3;  aodl  +  S-fS-e.     In  like  nuumer,  IS 

is  a  perfect  number,  for  ita  diriaors  are  1,  i,  -1, 

T,  U;the  Bumof  which  — 2B.  In  general,  ersy 

number  of  the  form  2"-'  (2"— I),  the  latwr 

factor  being  a  prime,  ia  a  perfect  nnmber,  the 

sum  of  ita  mvisora  being  equal  to  the  nmnbcf 

itself.     Perfect  nambera  are   oppoaed  (a  i^^■ 

\,  which  latter  ari  divided  into  tvt 

d^ficimt,   according  aa 

eiceeda  or  ia  ezceedal 

by  the  number  itaelf. 

VarfMt  Teaaa.    That  fortn  of  the  Tdb 


IS  only  one  phaae  of  the  developement  of  the  '  we  apeak  o! 

Krrina  Falcon.  ~ — '--~ 

(I^t.  peremptoriuB,  from  p 


are  ao  called  which  are  of  a  final  and  arbitrary 
nature,  admitting  of  no  anawer  bnt  obedience : 
t  challenge  to  jnrymeri, 


D  proceedings    riving  at  perfection.     This  word,   which   it 


utirely  modem,  and  scarcely  aa  yet  admitlst 
'  language  on  claaaiod  Engliah  antharitv. 
nmonly  nacd  ia  reaaoning  on  the  antnl 


been   disobeyed    without   aofllcient  cause;   a '  which  o 
ftrrmptory   undertaking   to   tiy   at  the  n 


i«  perhaps  nowhere  so  plam^  den- 
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loped  as  in  the  Pzefaee  to  the  Tableau  Bt'sUh 
rignie  d$  rESniendement  Humain  of  Condoroet. 

VerflMtlaff.  In  Printing,  taking  the  im- 
pression from  the  second  form  of  a  sheet,  called 
also  the  reiteration  or  ret, 

Perfbliate  (Lat.  per,  through^  and  folium,  a 
leaf).  In  Botany,  when  the  bases  of  two  oppo- 
site leayes  are  so  united  that  the  stem  appears 
to  pass  throngh  the  substance  of  the  leaf  itself. 

Parftiine  (Fr.  parfam,  Lat.  fnmus,  smoke), 
A  term  used  to  denote  the  Tolatile  effluvia  from 
anj  body  affecting  the  organ  of  smelling,  or  the 
substance  emitting  those  effluvia.  Perfumes 
were  in  general  use  among  the  ancients  (Quar^. 
Bev,  vcJ.  zxiii.) ;  and  in  France,  Germany, 
Spain,  and  Portugal,  and,  though  not  to  so 
considerable  an  extent,  in  England,  they  are 
regarded  almost  as  necessaries.  In  general 
they  are  made  of  musk,  ambergris,  dvet, 
rose  and  cedar  woods,  orange  flowers,  jasmines, 
jonquils,  tuberoses,  and  other  odoriferous 
flowers.  Aromatic  drugs,  such  as  storaz, 
frankincense,  benzoin,  cloves,  &c  &e.,  enter 
into  the  composition  of  a  perftmie ;  and  many 
perfumes  are  composed  of  aromatic  herbs  or 
leaves,  as  lavender,  marjoram,  sage,  thyme, 
&c.  &c.  (See  the  article  'Perfumery'  in  Ure's 
Diet,  of  Arte  ^c)     [Odours  of  FijOWBbs.] 

P«iVaineB«oiis  (Lat.  pergamena,  parch- 
ment).  In  Entomology,  when  a  part  consists 
of  a  thin,  tough,  semitransparent  substance 
somewhat  resembling  parchment. 

Perrola  (Lat.).  In  Ancient  Architecture, 
probably  a  kind  of  booth  or  small  house,  so 
constructed  that  those  who  passed  by  might 
easily  look  into  it,  and  hence  used  by  those 
who  wished  to  attract  notice,  as  painters, 
teachers  of  philosophy  and  grammar,  &c.  By 
Winckelman  it  is  thought  to  be  an  arbour  in  a 
garden,  or  a  terrace  overhanging  a  ^rden. 

P«rgiutii«li  (Hind,  pargana).  In  British 
India,  the  designation  ox  a  district  comprising 
several  villages,  and  forming  a  subdivision  of 
a  zillah. 

Periaffiuu  A  large  canoe  used  in  the  Pa- 
cific, and^ompoaed  of  the  trunks  of  two  trees. 

P«rlantli  (Gr.  vtpi,  around,  and  &y0of,  a 
flower).  In  Botany,  a  calyx  and  corolla,  the 
limits  of  which  are  undefined,  so  that  the  parts 
cannot  be  satisfactorily  distinguished  from  each 
other ;  as  in  many  Monocotyledonous  plants, 
e.g.  the  Tulip. 

Peribolos  (Gr.  from  irtpl,  around,  and 
fidh\o»,  I  cast).  In  Architectux%,  a  court  or 
enclosure  of  a  temple  surrounded  by  a  wall. 
In  a  peribolos  at  Palmyra,  the  temple  is  sur- 
rounded by  a  wall  with  two  rows  of  interior 
columns,  each  side  of  which  is  from  seven 
hundrcnl  to  eight  hundred  feet  long.  (Wood, 
Ruins  of  Palmyra.) 

PerioarditU  (Gr.  if  pi,  apd  KopHUi,  the 
heart).    Inflammation  of  the  pericardium. 

Perieardinm  (Gr.  irtpuc^iof).  The  mem- 
branous sac  which  surrounds  the  heart 

Peiiearp  (Gr.  it§pl,  and  icapwii,  fruit).  In 
Botany,  every  part  of  a  ripe  fruit  on  the  outer 
side  of  the  placenta. 
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Paiieli»tl«l  (Gr.  xtpl,  and  xah^  hairu 
In  Botany,  the  leaves  situated  at  the  base  of 
the  setiB  of  mosses. 

Perlolaae  (Gr.  ir§pl,  and  nXiffit,  deavage), 
A  native  magnesia  with  from  5  to  8  per  cent, 
of  protoxide  of  iron,  found  at  Monte  Somma 
near  Naples,  in  ejected  masses  of  white  lime- 
stone. It  occurs  m  octahedrons  and  in  grains 
of  a  dark  green  colour.  The  name  has  refer- 
ence to  the  cleava(;es  at  the  angles. 

Pertoline  (Gr.  'rfpucXii^f,  sloping  on  all 
sides),  A  variety  of  Albite  or  Soda-Felspar 
in  which  a  portion  of  the  soda  is  replaced  by 
potash.  It  is  foun  I  at  St.  Gotthara  in  Swit- 
serland  in  large  distinct  crystals;  at  Zoblits 
in  Saxony,  and  in  the  TjrroL 

Porioope  (Gr.  irtpucoHi,  a  section,  from 
ic^vrw,  I  cut),  A  word  used  by  theologians  to 
signify  a  passage  of  the  Bible  extrad^  for 
the  purpose  of  reading  in  the  communion 
service  and  other  portions  of  the  ritual;  or 
as  a  text  for  a  sermon  or  homily. 

Perleraaiiim  (Gr.  wtputpdyios,  passing 
round  the  cranium  or  skull).  The  membrane 
of  the  bones  of  the  skulL 

Peiidlola  (Gr.  v^ptUw,  I  bind  round).  The 
membrane  by  which  the  sporules  of  Algaceous 
plants  are  immediately  covered. 

Perldlum  (Gr.  ircoiS^,  I  bind  round).  In 
Botany,  a  term  used  for  the  outer  coat  or 
coats  immediately  enveloping  the  sporules,  in 
some  fungL 

PeriAot  (Arab,  feridet,  a  precious  stone). 
A  name  for  Uhbtsolitk. 

PerlArome  f  Gr.  xtpltoouos,  from  v^pl,  and 
Zp6iio%),  In  Arcnitecture,  the  apace  in  a  peri- 
pteral temple  between  the  walls  of  the  cells  and 
the  columns.  The  term  may  be  applied  to  any 
gallery  of  communication  round  an  edifice. 

Periffee  (Gr.  vcpf^rcios,  from  ittpl,  and  tQ* 
the  earth).  In  Astronomy,  that  point  of  the 
moon's  orbit  which  is  nearest  to  the  earth. 
Anciently  the  term  perigee  was  applied  to  the 
orbits  of  the  sun  and  planets,  as  well  as  the 
moon,  because  they  were  supposed  to  circulate 
round  the  earth.  Since  the  true  centre  of 
motion  has  been  discovered,  the  term  perihelion 
is  used  to  denote  the  corresponding  points. 

PMPlffone  (Gr.  vtpi,  and  yiyvofuu,  I  grow). 
A  synonym  of  the  word  perianth',  but  fre- 
quently applied  in  the  case  of  those  plants  in 
which  the  parts  of  the  flower  are  all  herbaceous 
and  not  coloured,  as  in  the  Docks. 

Perlftjiiliim  (Gr.  x*pl,  and  yw^,  a  female). 
The  urceoUte  body  formed  in  the  genus  Carex 
by  two  bracts,  which  become  confluent  at 
their  edges,  and  enclose  the  pistil,  leaving 
a  passage  for  the  stigmas  at  their  apex.  The 
term  is  also  used  occasionally  to  denote  the 
organ  commonly  called  the  disc. 

Perlgynoas  (Gr.  ir§pl,  and  yw^f).  In 
Botany,  a  term  applied  to  stamens  or  petals 
which  originate  from  the  sides  of  a  calyx. 

PerilMlioii  (Gr.  vfp(,  and  l|Aiof,  the  sun). 
In  Astronomy,  the  point  in  the  orbit  of  a 
planet  or  comet  which  is  nearest  the  sun.  It 
IS  the  extremity  of  the  mijor  axis  of  the 
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orint  nearcst  to  tBat  focus  ih  'vhiek  the  sun 
.  is  plseed ;  and  its  position,  or  longitude,  is  one 
of  the  elements  by  which  the  orbit  is  deter- 
mined.   [Plaxbt.] 

yerUla.  The  name  of  a  genus  of  LabiatiB, 
.  chiefly  interesting  firom  its  containing  a  species, 
P.  nankinensis,  with  deep  purple  leayes,  which 
is  much  used  in  the  planting  of  modem  summer 
flower  gardens,  lea^colour  being  largely  em- 
ployed to  produce  pictorial  efiects. 

Veriljrmpli  (a  word  coined  from  Gr.  ircpf, 
and  Lat.  lympha,  water).  The  fluid  between 
the  membninous  and  osseous  labyrinth  of  the 
ear,  or  that  in  which  the  membranous  labyrinth 
is  suspended. 

Perimeter  (Ghr.  vtplfurpos,  from  vtpl^  and 

fihpoy,  measure).      In  Geometry,  the  circuit 

•or  boundary  of  any  plane  flmire.    In  round 

.figures  it  is  equivalent  to  circumference  or 

periphezy;    but  the  term  is  more  frequently 

appued  to  figures  bounded  by  straight  lines. 

Voriod  (Ghr.  vcp/oSos).     In  Astronomy  and 

Chronology,  this  word  denotes  an  interval  of  . ^ 

time  at  the  end  of  which  the  same  phenomenon   vascular. 

again  takes  {)lace.   The  period,  or  periodic  time,  I     Veriostraenm  (Gr.  ir«p4  and  S^rpmcv^,  § 

€a  a  planet  is  the  time  in  which  it  performs  a  I  shefl).      The  layer  of  aninial   substance,  or 

revolution    in    its  orbit     For   chronological ;  cuticle,    which    covers    the  outer  sui€iee  of 

periods,  see  Ctolb.    The  term  is  also  used  in  !  shells,  and  which  the  French   oondiologiiti 

Arithmetic,  to  denote  the  recurrence  of  a  series   term  drop  marin. 

of  digits  or  numbers  in  the  same  order  as  in       Verlotio  Boaes  (Gr.  tr«pi,  and  oSs,  «#iif,  ik 

drcuTating  decimal  fractions.  ear).     The  bones  which  suneoand  ths  intensl 

I'sBiOD.  In  Rhetoric,  strictly  a  sentence  so  ear,  or  labyrinth.  The  bone  whioih  imniediitotf 
framed  that  the  grammatical  construction  \iriU.  |  invests  it  is  the  petrosal  or  €tur-capmtU:  tUi  if 
not  admit  a  close,  and  the  meaning  remains  '  surrounded  by  the  ezocdpital,  paroecipital,  sli- 
suspended,  until  the  end  of  it.  A  sentence  in  I  sphenoid,  mastoid,  basiocdpitaly  tyinpame,  sad 
which  the  sense  would  permit  of  a  stop  before  :  squamosal,  or  by  some  of  them.  The  cavi^ 
its  completion  is,  in  this  sense,  not  a  period.  '  which  they  form  for  the  ear-capsulo  is  the  sis- 
The  Greek  and  Latin  languages  were  much  j  crane :  it  is  serially  homologona  with  the  orML 
more  periodic  than  most  molem  tongues ;  i.  e.  I  a»eripat4itles«  A  name  given  to  that 
they  admitted  of  the  construction  of  sentences  j  school  of  ancient  philosophers  whibh  deimd 
so  that  a  single  grammatical  connection  should  I  its  origin  from  Aristotle,  who  instractod  them 
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9aciodi«a]»i  In  Litersture,  sbictly^  psh- 
lications  continued  in  nambeni,  m'ppmam^  at 
regular  intervals.  But  ^Mtpers  appeavifig  at  mi- 
certain  intervals  (espectallj  in  Getfinaii7)arB 
often  comprehended  imderihia  goaecal  naaie. 
The  first  periodical  in  the  charmefcer  <tf  a  review 
was  the  Jaumai  dei  JSavams,  begim  in  166S. 

yarloael  (Gr.  iri;p(ocicoi,  £rom  99pl^  and  «Mr, 
I  dwell).  In  G^eography,  those  inhabitants  of 
the  globe  who  live  under  the  same  pamllel  of 
latitude,  but  on  opposite  meridiana ;  tibttt  is,  is 
places  whidi  have  the  same  latitode,  hat  <hAr 
in  longitude  by  180^.  Thej  hare  their  .qaimi. 
summer,  winter,  and  autamn  in  the  ssine 
months  of  the  year;  hut  when  it  is  noon  with 
the  one  it  is  midnight  with  the  othar. 

In  Greek  history,  the  Periced  were  the  free- 
men or  citisens  of  the  hundred  townships  9t 
Laconia,  as  distingmshcd  from,  the  ruling  els« 
of  Spartan  citiaens.     [Spastiata.] 

Verloataam  (Gr.  wept^orew,  from  «if^  and 
horiWf  a  bone).  The  membrane  which  inveiU 
the  bones.     It  is  of  a  fibrous  testure,  nd 


run  through  a  great  series  of  words,  while  a 
similar  series,  in  a  modem  language,  would  be 
so  arranged  as  to  form  several  distinct  gram- 
matical wholes. 
Vorlod,  Tho  kalian.  [Julian  Pebiod.^ 
VeHo4llo  Aeid.  An  acid  analogous  m 
composition  to  the  perchloric,  consisting  of  1 
atom  of  iodine,  4  of  oxygen,  and  1  of  hydrogen 
(HIO,). 

Variodlo  FnnotioB.      In    Mathematics, 


in  a  wcptiraros,  or  covered  walk,  of  the  Ly- 
ceum at  Athens.  The  immediate  suoeesson 
of  Aristotle  in  the  peripatetic  doctzine  weie 
Theophrastus,  Eodemus  the  RlMdiaa  (firam 
whom  is  derived  the  title  of  the  J^MlemiaB 
Ethics),  Bicsearchus  of  Messana,  AnstOKnas 
of  Tdrentum,'  and  Strato  of  Lampsacus ;  among 
the  later  Peripatetics  are  preserved  the  nsBM 
of  Glycon  of  Troas,  Hieronymus  of  Rhodes,^ 


It  would  be  imreasonable  to  expect  that  so 
a  function  whose  values  recur  as  the  value  i  elaborate  a  system  as  that  of  Aristotle  shonki 
of   the    independent  continuously    increases,   have  received  any  important  addition  to  iti 


The  difference  between  two  successive  values 
of  tho  independent  variable  corresponding  to 
equal  values  of  the  function  is  called  \h»period. 
The  trigonometrical  functions  are  periodic, 
their  period  being  2ir.  Exponential  functions 
also  possess  the  property  of  periodicity,  but 
their    period   is   imaginary,    being  equal   to 

dr  \/  — 1 .  Elliptic  functions,  since  they  include 
both  trigonometrical  and  exponential  ones, 
are  doMy  periodic.  The  term  periodic  U 
applied  to  ordinary  and  to  continued  fractions, 
as  well  as  to  series,  in  a  manner  which  will 
be  best  understdod  by  referring  to  the  respec- 
tive terms. 
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leading  doctrines  at  the  hainds  of  his  foUoweni 
They  contented  themselves  either  with  defead- 
ing  and  interpreting  their  mastet^s  doetrioes» 
or  w?th  applying  his  method  to  the  endanatioc 
of  natural  philosophy.  Under  their  £aads  lui 
system  seems  to  have  degenerated  intoasprace 
of  empirical  materialism,  a  scheme  as  iridelj 
at  variance  with  his  genuine  doctrines  as  wtf 
the  dry  scholastic  formslism  whidi  in  the 
dark  ages  also  passed  for  his  philosofAy.  (For 
notices  of  the  later  Peripatetics,  see  Cieefo^ 
Acad.-  Quasi.,  and  JOe  Finibusi  c.  t.  ;  Lactaat. 
Be  Ird  Dei;  c.  Jt. ;  Platarch,  Ih  Solertii,  iu.) 
The  Peripatetic  school  produeed  no  »eo  of 
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note  alter  itk  frtot  founder,  M^xkhr  »  at- 
tribatable  to  tlie  euirent  of  fn^e  speeulation 
being  shackled  by  the  authoritj  of  AriftoUe, 
vhoM  dogmaa  it  was  content  to  iUnstmte  with- 
out daring  erer  to  impugn  them ;  and  in  this 
respect  ita  spirit  was  remarkablj  ocmtiasted 
wiui  the  scepticism  of  the  new  Academy. 
(Bitter's  Histary  of  Andtnt  IHnUoaophy^  book 

is.  Ch.  i.)      [AlUSTOTBLLUr  PltIL080FHT.1 

VerlpetalA  (Gr.  a  sudden  revenrnj/j,  Ac- 
oording'to  AristoUo  {Boet,  ii.  1),  a  condition  or 
veircumstance  of  the  drama,  being  a  change  of 
fortune  from  happiness  to  misery,  or  the  re^ 
7er8e,  which  tak^  place  in  the  situation  of  the 
principal  personage.    [Catastbophb  ;  Dbaka.] 

yeriphery  (G&.  vcpi^^pcto,  a  drcumfermee). 
In  Geometry,  the  contour  or  boundary  of  a 
closed  figure ;  ordinarily  it  is  synonymous  with 
perimeter,  and,  in  the  case  of  the  circle,  with 
circumference. 

V«ri|»lira«ls  (Or.).  In  Rhetoric,'  the  use 
of  several  words  to  express  the  sense  of  one,  or 
of  a  more  inTolved  and  prolix  form  of  ex- 
pression tor  conrey  a  meaning  which  might  be 
adequately  denoted  by  a  shorter  phrase. 

VerlplaiMtanu  In  Astronomy,  the  part 
of  the  orbit  of  a  satellite  in  which  the  satel> 
lite  approaches  nearest  to  its  primary.  Thus 
at  pensatuminm  the  satellites  of  Satnm  are 
nearest  Saturn.  [Psbioes.] 
'  yertpHis  (Chr.  mpiwhovs^  from  'w^ptf-  and 
w\4u,  J  tail),  A  circumnavigation.  The  word 
is  used  only  aa  the  title  of  some  fragments 
'which  remain  to  as  of  narratires  of  voyages  of 
the  dassical  ancients.  The  Ptriplus  of  Hanno 
is  a  Greek  translation  (real  or  supposititious) 
of  an  inscription  said  to  ha\e  been  erected  at 
Oarthage  in  memory  of  a  voyage  along  the 
western  coast  of  Africa,  respecting  which  much 
discussion  has  arisen  among  modem  geogra- 
phers. The  date  of  this  voyage  is  uncertain, 
.but  geneially  fixed  by  conjecture  at  400  or  ^00 
years  before  Christ.  The  Periplus  of  Scylaz, 
which  is  supposed  to  belong  to  the  age  of 
Augustus,  contains  a  succinct  account  of  some 
joumeya  along  the  coasts  of  Europe  and  Asia. 
■Two  works  bearing  the  same  title  pass  under 
the  name  of  Arrian,  who  wrote  in  the  second 
century  after  Christ;  the  first  contains  a  de- 
scription of  the  Ettxine,  the  second  of  the 
Erythrsean  Sea  (Persian  Gtilf).  (Sir  G.  Lewis, 
Astronon^  of  the  Ancients^  454,  504.) 

The  work  sometimes  spoken  of  as  the  Fergus 
of  Coemaa,  is  the  Topt^raphia  CknsHana  of  a 
merchant  who  in  the  time  of  Justinian  received 
the  name  of  Indioopleustes,  from  his 'Voyages  in 
the  East.  Some  account  of  his  geographical 
.theories  may  be  found  in  Qntiboh^  Boman 
Enunret  ch.  zlviL ;  and  Lecky,  UNse  and  Progress 
of  batianaUsm  in  Surope,  vol.  i.  293  &c. 
.  Wmripmrnamonj  (Gr.  vcpfwcu/aorfa).  In- 
flammation of  the  lungs.     [PNEiTicoiaA.] 

VeriptenU  (Gr.  wcpdrrcfor).  In  Architec- 
ture, a  building  surrounded  with  a  wing,  aisle, 
or  passage.  The  woTdprripteral  denot^  those 
^beek  temples  in  whi<m  the  cella  iaaunotMided 
by  a  single  row  of  columns,  to  distingmah  them 
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hom  the  dmteral,  in  wbidi  t«^  row^  of  coifamaa 
■UTOonded  the  oella. 

Verto*  In  the  Persian  Mythology,  a  class  of 
imaginary  beings  closely  alUed  to  the  -  elves  or 
fairies  of  more  northern  latitudes,  supposed  to 
be  the  descendantadf  the  fallen  angels,  and 
excluded  from  Paradise  till  they  have  made 
atonement  for  their  sins.  -  This  notion  is  iUuN 
trated  in  Moore's  poem  of  *  Paradise  and  tha 
Peri,'  in  Ltdla  RookK     [Faibi«s.] 

]P6iiaoll  (Gr.  ircplaiuot,  from  wpf,  and  tncvi, 
shadow).  A  name  applied  by  geographers  to 
the  inhabitants  within  the  arctic  and  antarctic 
circles,  because,  as  the  sun  at  certain  times 
of  the  year  does  not  set  to  them  in  the  course 
of  his  diurnal  revolution,  their  riiaddwa  de- 
scribe an  entire  circumference. 

Vorisponn  (Gr.  irvpi,  and  aripiuk^  seed). 
In  Botany,  a  term  used  by  some  to  denote  the 
testa  or  skin  of  a  seed,  and  by  others  thA  al- 
bumen of  a  seed. 

Veriaaodaetjla  (Gr.  wcpi^ir^t,  odd^  and 
ZiicrvKos,  finger).  An  order  of  hoofed  Gyren- 
cephalate  mammalia  with  functional  toes  on  the 
hind  foot,  of  uneven  number,  as  one  or  thros^ 
and  which  have  a  simple  stomach  and  an  enortn- 
ous  or  complex  caecum.  The  order  has  existed 
from  the  Eocene  period  to  the  present  day.  It 
comprises  the  following  genera,  the  fossil  forms 
.being  marked  in  italics,  and  those  with  the 
typiod  diphyodont  dentition:  with  an  asterisk. 
Ehinoceros,  Aeerotherium,  Hyrax,  E/asmothe- 
rium,  Hgsterotherittm,  TapimB^Harlantts,  Heh 
tygonuSt  ^CortmhodoHf  I^hiodon,  ^Fachy- 
nolophuSf  ^Pliwophus,  *  Hgracotherium,  iSto- 
reognatkusi  (?)  *Anehilopus,  *Lophiotheriumf 
Tapirulvs,  Lisinodotif  *  Paiaotherittm,  Propa- 
Ueoiherimn,  Paloplothfrtium,  ^  Anchitherium, 
^-Hipparion,  Equns,  Macrauehenia: 

Veilataltto  (Gr.  wpi<rraATiin{r,  compress- 
ing). A  term  applied  to  "the  peculiar  motion 
of  the  intestines,  by  which  their  contents  are 
gradually  propelled  from  one  end  of  the  canal 
to  the  other. 

yeiiatartto  (Gr.  wcpurrcpd,  a  pigeon),  A 
variety  of  Albite  irom  Bathurst  in  Canada; 
so  cidled  from  the  resemblance  of  its  irideaoent 
play  of  colours  to  the  hues  of  a  pigeon's  neck. 

VeiiatoiiM  (Gr.  vtpf;  and  or6^a,  a  mouth). 
The  fringe  of  teeth  seen  round  the  edge  of 
the  cup  in  the  capsule  of  a  Moss,  when  we  lid 
is  broken  off.  The  teeth  of  which  it  is  com- 
posed are  various  in  number  and  character. 
-  y artetomfls  (€hr.  ircp^,  and  ar6fut,ia  numth). 
The  name  of  a  family  -of  Peetinibranchiate 
Gastropods,  including  those  species  in  which 
the  shells  have  the  margin  of  the  aperture  or 
mouth  nnbroken  and  contiimons. 

Pettatjlliun  (Gr.  wtpurr^Aior,  from  mpt, 
and  0T«Aof.  a  column).  In  Architecture,  a 
court,  square,  or  cloister,  with  columns  on  three 
sides.  In  peristylia  with  columns  on  each  of 
the  four  sides,  the  range  towaida  the  south  is 
frequently  higher  than  the  rest.  This  species 
was  called  a  Khodian.peristylinnL  • 

Vertftenwiiin  {Gr,  wptr^rcuvr,  f rom  wijpi- 
Tiirm,  I  stretch  round)i    llie  membrane  which 
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Mifelopef  tlie  abdominal  yiaeera,  and  linf«  the 
caTity  of  tlie  abdomen.  Hence  alio  periUmitUf 
or  inflammation  of  the  peritoneal  membrane. 

ycrltrochlum  (Gr.  w9ptTp6xiov,  from,  wtpl, 
and  rp4xi»,  I  run).  In  Mechanics,  a  wheel  or 
circular  frame  of  wood,  fixed  upon  a  cylinder 
or  axle,  round  which  a  rope  is  wound.  The 
wheel  and  cylinder  being  movable  about  a 
common  axis,  a  power  appUed  to  the  wheel  will 
raise  a  weight  attachea  to  the  rope  with  so 
much  the  ereater  adrantage  as  the  circum- 
ference of  the  wheel  is  sreater  than  that  of  the 
cylinder.  This  mechamcal  power  is  called  the 
axis  in  peritroehio ;  the  windlass  and  capstan 
are  constructed  on  the  same  principle. 

yerlwlnkle  (Ft.  peryenche).  The  common 
name  for  Vinca,  a  genus  of  Apocynaoeous  plants, 
comprising  but  few  species.  V.  major,  minor, 
and  kerbaeea,  are  amongst  the  more  interesting 
of  hardy  perenniab  adapted  for  rockwork. 

PmuwiNKLB.  In  2x)ology,  the  Littorina 
lUtorea  of  Lamarck,  a  shell  wluch  is  found  on 
the  shores  of  all  the  northern  coasts  of  Europe. 
Much  Tariation  exists  amongst  the  indiyiduals 
of  the  species,  as  to  the  relative  deyelopement 
of  the  spire,  and  of  the  lip,  and  in  the  thick- 
ness of  the  shell. 

Vofjnry  (Lat  perjurium).  In  Law,  the 
taking  of  a  wilful  fiuse  oath  or  affirmation,  by 
a  witness  lawfully  required  to  depose  the  truth 
in  a  matter  of  some  consequence  to  the  point  in 
question.  A  false  oath,  therefore,  taken  before 
no  court,  or  before  a  court  incompetent  to  try 
the  issue  in  Question,  does  not  constitute  the 
offence  of  perjury  at  common  law.  But  many 
statutes  provide  that  a  false  oath  or  declaration 
made  on  some  specified  occasions  or  for  some 
particular  purposes  shall  be  considered  to  be 
peijuiy,  and  punishable  accordingly.  Penury 
IS  a  misdemeanour  at  common  law,  ana  by 
several  statutes  punishable  b^  fine  and  im- 
prisonment, and  by  penal  servitude  for  a  term 
not  exceeding  seven  years. 

Verkanos.  One  of  the  chief  divinities  of 
ancient  Prussia,  who,  together  with  Pikollos 
and  Potrimpos,  formed  the  Trinity  of  the 
Slavonic  nations.  He  was  regarded  as  the  god 
of  the  elements;  and  his  worship  extended 
to  Russia,  Poland,  and  Bohemia.  (Grimm's 
DeuUche  Mythologie,) 

Varllte.  A  mineralogical  synonym  for 
Pearl-stone. 

Vermanent  Axes.  At  any  point  of  a 
body,  permanent  axes  are  the  axes  around  each 
of  which,  if  the  body  be  caused  to  rotate,  the 
centrifugal  forces  thus  generated  will  either 
be  in  equilibrium  or  have  a  simple  resultant 
passing  through  that  point.  Tney  coincide 
with  the  principal  axes  at  the  point  When  the 
latter  point  itself  coincides  with  the  centre  of 
gravity,  the  centrifugal  forces  will  also  balance 
each  other  as  to  effects  of  translation,  and  thus 
the  rotation-axis  will  remain  unchanged  during 
the  whole  motion. 

yennsuieiit  IVIilte.  Sulphate  of  baiyta, 
when  used  as  a  pigment.  It  is  not,  like  white 
lead,  liable  to  discolouration. 
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Aoid  (HMnO«).  The  acid 
of  manganese.  Its  salts  are  of  a  fine  red  or 
purple  hue.  Permanganate  of  jpotaasinm  is 
the  active  ingredient  of  Cond^s  Fluid ;  it  is  a 
powerful  oxidisine  agent. 

yarmlstii.  This  name  was  given  by  Sir 
Roderick  Murchison,  and  has  been  accepted  bv 
most  geologists  in  various  parts  of  the  woriij, 
as  a  convenient  designation  for  rocks  forming 
the  uppermost  of  the  great  palsosoie  serio^ 
and  appearing,  in  England,  to  pan  by  afaooat 
insensible  griulations  into  the  beds  of  the  new 
red  sandstone  belonging  to  the  meaoaoic  or 
secondary  period. 

Russia,  in  that  part  of  Eastern  Enxope  which 
contained  the  ancient  kingdom  of  Perm,  af- 
forded to  Sir  Robert  Murchison  large  and 
well-marked  foesiliferous  rocks,  haying  definite 
mineral  characters,  which  enabled  him  to  draw 
a  line  of  demarcation  not  so  dear  elsewhere, 
but  sufficient  to  serve  as  a  useful  guide  when 
once  identified. 

The  Permian  series  includes  in  England  (1) 
the  magnesian  limestone^  which  directly  under- 
lies the  new  red  sandstone,  to  which  it  is  gene- 
rally though  not  always  unoonlbmiable,  ai:^  (2] 
a  series  of  sandstones,  called  the  lower  new  red 
sandstone,  passing  into  the  coal  measures;  and 
often  containing  n>8sil  vegetation  almost  iden- 
tical with  that  of  the  coal  period. 

In  Germany  there  is  a  series  of  beds  of  the 
same  age,  but  in  which  the  magneaian  lime- 
stone is  represented  by  some  peculiar  mag- 
nesian deposits  much  more  shaly  than  m 
England,  and  these  overlie  a  remarkable  bi- 
tuminous shale,  containing  numerous  fossil  re- 
mains of  fishes,  and  much  copper  ore,  worked 
at  Mansfeld  in  Thuringia.  ^low  this  iss 
sandstone  not  unlike  that  of  England. 

The  Russian  representatives  of  these  beds 
occupy  a  tract  measuring  seven  hundred  miles 
in  one  direction  by  four  hundred  in  another, 
in  a  trough  of  carboniferous  limestone.  Hi^ 
are  fossiliferous,  including  rocks  and  fossfls 
identical  with  those  of  our  own  magnesisa 
limestone  and  the  G^erman  bituminous  sdiist. 
They  also  contain  curious  remains  of  reptiles 
like  some  that  have  been  found  near  BristoL 

Besides  reptiles  and  fishes,  the  rocks  of  this 
period  contain  numerous  shells  bsA  con]% 
which  are  characteristic  and  peculiar.     [Mao- 

KBSIAN  LlMBSTONX  ;  KUPFBB  SCRDDBS.] 

Vemilt  (Lat.  permitto,  lallmo).  An  order 
or  written  permission  ^m  an  officer  of  tht 
customs,  authorising  the  removal  of  goodn^ 
subject  to  excise  duties,  from  one  place  to 
another. 

VennQtaiita  (Lat.  permntantes,  part,  of 
permuto,  /  change).  In  Algebra,  functions 
which  include  commutants  and  determinantib 
as  well  as  other  functions  of  a  like. kind. 
To  give  a  simple  example : 

denotes  a  permutant  in  which  the  ^mbolV 
with  its  suffixes  may  represent  any  quantitjr 
whatever  dependent  upon  the  amngeoiest  ^ 
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these  fluffixes,  mnd  the  signs  of  the  successive  I 
terms  follow  the  ordinary  rule  of  gigns,  [Rvi.ii 
OF  Signs.]  If  Vi,j,k  denote  the  product  Of  oj  ak, 
the  permutant  becomes  a  determinant.  Papers 
on  Permutants  and  Commntants  by  Professors 
Sylvester  and  Cayley  will  be  found  in  the  Cam. 
and  Dub,  Math,  Journal^  vols.  vi.  and  yii. 

yermotattoBs  (Lat.  permutatio,  from 
muto,  I  change).  In  Algebra,  the  different  ar- 
rangements that  can  be  made  of  a  number  of 
objects  by  changing  their  order.  Thus  a  6  c, 
bcafCabyaebfhac^cba^  are  the  six  possible 
permutations  of  three  letters.  The  number  of 
different  permutations  that  can  be  made  of  n 
different  fetters  is  equal  to  the  product  of  the 
first  n  numerals  1,  2,  3,  .  .  n.  This  number, 
which  is  alwi^s  even,  is  often  expressed  by  the 
symbol  n\.    When  the  objects,  or  letters,  are 

not  all  different,  the  number  of  distinct  permu- 
tations is,  of  course,  diminished.  If  there  are 
^,  of  one  kind,  p.  of  another,  p,  of  a  third,  and 
so  on,  the  numoer  of  permutations  can   be 

easily  shown  to  be 


PjiPii 


Thus  firom  the  word  eccluiasHcal,  which  con- 
tains 14  letters,  two  of  which  are  a,  two  f, 
two  /,  two  i,  two  «,  and  three  c, 

141 


21  21  21  21  21  31  =***^^3600  diflferent  words, 

pronounceable  and  unpronounceable,  could  be 
formed.  For  another  application  of  this  for- 
mula, see  Multinomial  I^bobbm. 

In  many  algebraical  enquiries,  as  for  instance 
in  the  theoiy  of  determinants,  it  is  of  im- 
portance to  examine  more  closely  the  mode  in 
which  any  permutation  of  a  group  of  symbols 
may  be  obtained  firom  the  primitive  arrange- 
ment. Cramer,  in  the  appendix  to  his  Analyse 
dee  Lignee  Oourhee,  divides  the  permutations  of 
a  given  set  of  i^bols  into  two  equally 
numerous  classes ;  those  of  the  one  6lass  con- 
tain an  odd  and  those  of  the  other  an  even 
number  of  displacemente ;  it  being  understood 
Uiat  any  two  symbols  in  a  permutation  give 
rise  to  a  displacement  if  their  order  of  sequence 
is  Uie  opposite  of  that  of  the  same  two  symbols 
in  the  primitive  arrangement  Thus,  taking 
the  first  six  numerals  in  their  natural  order 
as  a  primitive  arrangement,  the  permutation 
251463  would  contain  six  displacements,  viz. 
(2,  1),  (6,  1),  (6,  4X  (6,  8),  (4,  8)  and  (6,  8), 
but  241563  only  five ;  so  that  the  two  permuta- 
tions would  belong  to  opposite  classes.  Etfery 
interchange  of  two  eymboU  chanaee  the  doss  of 
the  permutation.  Thva  AgBiO  and  A  A  B 
^  C  are  necessarily  permutations  of  opposite 
classes,  if  g  and  h  denote  any  two  symbols 
whatever  in  their  natural  order,  and  A,B,G, 
any  groups  of  symbols.  For,  neglecting  the 
din>lacements  arising  firom  the  symbols  in  A 
ana  C  as  being  common  to  both  permutations, 
the  first  will  contain  (3— /3|)  +  /3|^  additional 
displaoconents  if^  of  the  3  symbols  m  B,  $^  are 
greater  than  a,  and  3,  greater  than  k;  and 
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the  second  will  contain  1  +  (/3— /3,)  +  fii.  Now  the 
difference  between  these  numbers  of  displace- 
ments is  2  (^1-^9)+ If  which  is  necessarily 
an  odd  number.  From  this  it  follows  that 
in  whatever  way  one  permutation  mav  be  ob- 
tained from  another  by  repeated  interchanges  of 
two  symbols,  the  number  of  such  interchanges 
must  be  constantly  even  or  constantly  odd. 

A  cyclical  permutation  of  any  group  of  ^m- 
bols  is  obtained  by  replacing  ewch.  symbol  by 
the  next  following  one,  and  the  laat  by  the 
first ;  thus  6  c  <2  a  is  a  cyclical  permutation  of 
abed.  The  formation  of  a  cvdical  permuta- 
tion of  n  symbols  requires  at  least  it—  1  inter- 
changes of  two  symbols,  and  may  always  be 
effected  with  this  number.  Any  permutation 
whatever  may  be  regarded  as  composed  of  one 
or  more  cyclical  permutations  of  groups  of 
symbols  taken  from  the  primitive  or  any  other 
arrangement  Thus  in  obtaining  416253  from 
the  primitive  arrangement,  1  has  been  changed 
to  4,  4  to  2,  and  2  to  the  starting  symbol  1 ; 
again,  3  has  been  changed  to  6,  and  6  to  3 ;  and 
lastly,  5  has  been  left  unchanged.  Counting 
the  last  as  one,  therefore,  416253  may  be  said 
to  consist  of  three  cyclical  permutations  of 
three,  two,  and  one  symbols  respectively.  The 
minimum  number  of  interchanges  required, 
therefore,  in  the  formation  of  this  permutation 
from  the  primitive  is  equal  to  (8 — 1)  +  (2 — 1) 
+  (1-1)  or  (8  +  2  +  l)-8or  6-8,  I e,  to  the 
difference  between  the  total  number  of  symbols  and 
the  number  of  cyetieal  permutations.  This  law 
is  general,  apd  was  first  discovered  by  Cauchy. 
{Jour,  de  F&ole  Pdyteehnigue.  cah.  17.) 

yemamlmeo  IVooO.  The  wood  of  Gaa- 
alpinia  echinata, 

Vemanoy  (Nor.  Fr.  pemer).  In  Law,  the 
taking  or  receiving  of  rents,  profits,  &c. 

Vemio.    [Chilblain.] 

yeroneal  BKuselMi  (Qr.  vffp^ny,  the  fibula). 
Muscles  arising  from  the  fibula,  and  concerned 
in  the  movements  of  the  foot 

yeroB<Mipoim(GT.  'rtp6rrif  a  pin,  and  ffmpi, 
seed).  The  genus  of  microscopic  fungi  to  which 
belongs  the  minute  mould  or  ftmgus  which  it 
generally  believed  to  cause  the  potato  disease. 
The  Peronospora,  observes  Mr.  Berkeley,  are 
most  active  agents  in  the  destruction  of  vege- 
tables, and  it  is  to  the  ravages  of  P,  infestans' 
that  the  potato  murrain  is  due.  The  same 
plant  has  been  called  Botrytie  infestans.  In 
these  fungi,  the  mycelium  creeps  amongst  the- 
loose  tissues  of  living  leaves,  and  rapidly  cause* 
their  destruction. 

Veronuton  (Lat  peroratio).  The  con- 
cluding part  of  an  oration,  in  winch  either  the 
arguments  of  the  speech  are  recapitulated,  or 
an  appeal  made  to  the  sentiments  or  passioxur 
of  the  audience. 

VerowsklDe.  A  mineralogical  synonym 
for  Tetraphyline. 

Verowskife  or  VeroAklte.  A  titanate 
of  lime,  found  in  cubes  of  an  iron-black  colour 
in  chlorite  slate  at  Aehmatowsk  in  the  Ural,  and 
at  Sehelingen  in  the  Kaiseritnbl.  Named  aft«r 
count  von  PerowskL 


PEROXIDE 

The  term  %pplied  tp  the  highest 
oxide  of  a  body.  When  it  rorma  an  acid  with 
water,  it  is  called  an  anhydride. 

Verpeiidienlar  (Lat.  perpendiculum,  a 
plumUhline).  In  Fortification,  a  line  drawn 
perpendicularly  from  the  point  of  bisection  of 
the  exterior  aide,  towards  the  place. 

PxBPENDicuLAB.  In  Geometry,  a  straight 
line  is  said  to  be  perpendicular  to  another 
gtni^t  Ihie  when  the  aqjacent  angles  formed 
by  t^eir  intersection  are  equal,  and,  conse- 
quently, each  is  a  right  angle.  A  straight  line 
IS  perpendicular  to  a  curve  at  a  given  point 
when  it  is  perpendicular  to  the  tangent  to  the 
curve  at  that  point.  In  this  case  the  perpen- 
dicular is  usually  called  a  normal  to  the  curve. 
[Normal.]  A  straight  line  is  perpendicular  to 
a  plane  when  it  is  at  right  angles  with  every 
straight  line  in  the  plane  passing  through  the 
point  of  intersection.  A  plane  is  perpen(£cular 
to  a  plane  when  any  straight  line  in  the  first, 
which  is  pei'pendicular  to  the  common  inter- 
section of  the  two  planes,  is  also  perpendicular 
to  the  second  plane. 

VerpMidt  Stone.  In  Architecture,  a  stone 
that  goes  through  the  walls,  and  is  dressed  on 
both  sides  as  a  common  piece  of  ashlar.  The 
French  tenn,  purpaigne  is  used  to  express  the 
heading  course  of  the  bond ;  but  in  England, 
it  seems  to  have  been  restricted  to  stones 
appearing  in  the  two  faces  of  the  walls,  with  a 
dressed  foce  on  either  side  under  the  name  of 
perpendt  stone. 

Viyrpetiiml  iMCotioii.  In  Mechanics,  a 
machine  which,  when  set  in  motion,  would  con- 
tinue to  move  for  ever,  or  at  least  until  de- 
stroyed by  the  friction  of  its  puts,  without  the 
aid,  of  any  exterior  cause.  The  discovery  of 
the  perpetual  motion  has  always  been  a  cole- 
brat^  problem  in  mechanics,  on  which  many 
ingenious,  though  in  general  ill-instructed,  per- 
sons have  consumed  their  time;  but  all  the 
labour  bestowed  on  it  has  proved  abortive.  In 
fJEUJt,  the  impossibility  of  its  existence  has  been 
so  fully  demonstrated  from  the  known  laws  of 
matter  and  of  the  conservation  of  force,  that  it 
is  rather  an  insult  than  a  praise  to  say  of  any- 
one that  he  has  occupied  himself  with  the 
research.  Nevertheless,  the  pursuit  of  tbo  chi- 
mera has  been  the  cause  of  many  useful 
inventions. 

In  speaking  of  the  perpetual  motion,  it  is  to  be 
understood  that  from  among  the  forces  by  which 
motion  may  be  produced  we  are  to  exclude  not 
only  air  and  water,  but  other  natural  agents, 
as  heat,  atmospheric  changes,  &c.  The  only 
admissible  agents  are  the  inertia  of  matter  and 
its  attractive  forces,  which  may  all  be  considered 
of  .the  same  kind  as  gravitation. 

It  is  a^  admitted  principle  in  philosophy  that 
action  and  reaction  are  eqnal ;  and  that  .when 
motion  is  communicated  from  one  body  to 
another,  the  first  loses  just  as  much  as  is  ^ned 
bv  the  seoondi  But  every  moving  body  is  con- 
tmuallj  retftrdea  by,  two  pa^siye,  forces,  the 
leosiance  id  ths(  sir 'an4  friction.  In  n^er, 
therefore,  that  motion  may  be  continued  with*. 
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out  diminution,  ^le  of  two  thiQgi  il 
either  that  it  be  «wR^nt4iiff^  ^y.  j^  «jEtarior  fores 
(in  which  case  it  woald  ceaae  to  be  vhat  vi 
understand  by  a  perpetual  motion)*  or  that  the 
resistance  of  the  air  and  friction  be  *tTpii*ih*fxi, 
which  ia  physically  impoocible.  ThemodoB 
cannot  be  perpetuated  tiU  these  retarding  forces 
are  compensated,  and  they  ean  onlj  beoom- 
pensated  by  an  exterior  force;  fbr  the  lores 
communicated  to  any  bodj  cannot  be  greater 
than  the  generating  fioace,  and  this  ia  only 
suffixnent  to  continue  the .  same  quantity  A 
motion  when  there  is  no  reeistanee.  To  find 
the  perpetual  motion  is  therefore  s  propositioo 
equivalent  to  this :  to  find  a  fi»ce  (either  as 
attractive  force,  like  that  of  gravitation  or  mag- 
netism ;  or  an  elastic  force,  that  of  a  spring  fat 
example)  greater  than  itself. 

But  it  may  be  argued  that  by  some  aoange- 
ment  or  combination  of  mechanical  contrivanctrs 
a  force  may  be  mined  equal  to  that  which  is  lost 
in  overcoming  mction  and  atmospheric  resist* 
anco.  This  notion  at  first  mention  appean 
plausible,  and  is  in  fact  that  by  which  most 
speculators  have  been  led  astray.  It  is,  how- 
ever, entirely  erroneous  ;  for  by  no  multipliob- 
tion  of  forcM  or  powers  by  mechanical  agents  csn 
the  quantity  of  motion  be  increased.  Whatever 
is  gained  in  power  in  lost  in  time  ;  the  quantity 
of  motion  transmitted  by  the  machine  remains 
unaltered. 

Although  the  perpetual  motion  has  been  de- 
monstrate again  and  again  to  be  impossible  oo 
any  known  principle  of  mechanics,  piojectorshave 
not  thereby  been  deterred  ficom  tne  pursniL  In 
1775  the  Academy  of  Sciences  at  P&ria  resolved 
not  to  consider  or  admit  into  their  Memoinvsj 
future  proposal  for  the  disoovezy  of  the  perpe- 
tual motion ;  yet  such  appears  to  be  the  seduc- 
tive nature  of  the  subject,  that  innumerable 
schemes,  designs,  and  prqjecta  for  aeoompHib- 
ing  it  have  since  been  put  forward ;  and  there 
are  instances  of  men  of  no  common  attsin- 
ments  and  reputation,  and  well  reraed  mareorcr 
in  the  principles  of  mechanical  acience,  who  hare 
been  deceived  by  the  ingeniona  firauds  of  ehsr* 
latans  and  impostors  into  a  belief  of  ita  actsal 
discovery.  (Montucla,  SRmL  dea  Math,  tosM 
iii.  p.  813;  Repertory  of  Artt,  vola.  vilsnd 
xiv. ;  London  Journal  of  ArU,  Maj  1837 ;  Any, 
Trans,  of  the  Cambridae  PhiL  Soc.  vbL  iiL  psit 
iL;  F6ppe^  Wunder  der  Meokanik,  1882;  tad 
various  papers  in  the  earlier  rohunee  of  the 
dihnoiret  ae  VAoadhnU  dee  Seieneee,  and  tlM 
PkSoeophical  jMnsaetionM,) 

yerpotnitjr  (Lat  perpetoltas).  In  the 
Doctrine  of  Annuities,  the  sum  of  money  whkk  j 
will  purchase  a  certahi  annuity  to  continue  ftr 
ever.  Thus,  money  being  wpstli  4  per  cent  the 
value  of  a  perpetual  annui^  of  100^.  wiH  he 
2,500/. 

Pekfbtuitt.     In  LaW;  the  continuanoe  ef 
property  in  a  given  ooarse'ctf  devolntioD  kt 
ever  or  for  a  period  beyond  reaaonaMe  hnils. 
The  policy  of  English  lar  has  always  lem      * 
strongly  opposed  to  thifl»  knd  the  prsoeDt  r^ 

on  the  fubjc^  have1l)eeB j^adnafiy  ftriaed  hy  s 

*  'r  It        ' 


PERPEYN  WALL 

long  eouiae  of  ludieial  dedsions.    The  subject 
10  nighly  techmeal,  and  admits  of  distinctions 
too  subtle  for  full  explanation  in  a  short  com- 
pass; but  the  general  rule  may  be  stated  to  be, 
that  a  fixture  or  executory  interest  in  property 
must  be  so  ^en  as  to  rest  absolutely  in  some 
person  within  the  period  of  a  life  or  lives  in 
being  and  twenty*one  years  afterwards;  audi 
any  gift  which  mt  poisilniity  might  not  Test ' 
within  this  peziod  will  be  wholly  Yoid  eyen  | 
though  in  eyent  it  may  in  fact  fall  within  the  ' 
limit.    Thus,  if  a  legacy  is  giyen  to  one  for 
life  with  remainder  to  such  of  his  children  as 
attain  the  age  of  twenty >two  years,  the  gift  to 
the  children  will  be  yoid  eyen  if  they  all  attain 
the  age  of  twenty-two  years  in  the  lifetime  of 
their  parent;  and  many  gifts  are  inyalidated 
on  sinular  groimds.    The  rule  does  not  apply 
to  limitations  of  real  property  preceded  by  an 
estate  tail ;  for,  as  the  tenant  in  tail  has  the ' 

Sower  of  acquiring  the  absolute  fee  simple  and 
is<diarging  the  subsequent  limitations^    the. 
Temoteness  of  the  eyent  on  which  they  may  haye ' 
been  intended  to  arise  will  not  affect  their 
validity ;    and   gifts   for   charitable  purposes ; 
(which,  however,  are  subject  to  peculiar  restric- 
tions of  their  own)  are  also  excepted  from  the  | 
rule.   With  respect  to  contingent  remainders  in  < 
an  entail,  there  is  usually  said  to  be  a  farther 
restriction,  embodied  in  the  maxim  that  no  re- 
■minder  can  be  given  to  an  unborn  child  followed 
by  a  remainder  to  any  of  the  issue  of  such  unborn 
<jdld  {.  but  whether  this  restriction  is  merely' 
an  example  of  the  rule  against  perpetuities, 
or  an  independent  rule,  is  a  point  as  yet  hardly 
settled.    (Williams   On  Seal  Property ^  p.  264.) 
-Attempts  to  accumulate  the  income  of  property 
for  the  benefit  of  a  future  owner  have  been  fnr- 
•ther  restruned  by  the  Thellusson  Act  (39  &  40 
Geo.  III.  c.  98),  which  forbids  the  accumulation 
.of  income  for  any  longer  period  than  the  life  of 
the  settlor,  or  twenty-one  years  from  his  death, 
or  the  minority  of  some  person  who  if  of  f^ 
age  would  be  entitled  to  the  income  in  question. 
■'&»  Act  dots  not  apply^  to  provision  for  paying 
debts  or  raising  portions.     Perpetual  settle- 
ments of  «states  have  been  in  some  cases,  such 
as  those  of  Bfenheim  and  Strathfleldsaye,  estab- 
lished by  Act  of  Saziiament,  usually  as  a  re- 
ward for  great  public- services. 

Varpayn  IVSall.  ■  A  pier,  buttress,  or  other 

support,  projecting-firom  a  vertical  wall  to  receive 

the  thnutt  (tf  a  beam,  or  sf  a  roof,  &0. ;  this  would 

be  built  in.  perpendt  ashlar. 

9mvt/Ugoma^9FmoAm  AF^nehnamelbrthe 

yerry  (Lat.:pinmi,  a  pear),  A  fermented 
liquor  maae  firom  pears,  in  the  sAme  mamtsr  as 
«ider  fimm  apples.  The  pears  best  fitted  for 
producing  perry  are  excee£nffly  harsh  and  tart ; 
but  the  liquor  is  pleasant  ana  wholesome. 

Wmnmm.  (Or.  vnp^^).-  A  genus  of  LawractWf 

oontaining  the  Avocada  or  Alligator  PeaK  This 

trise,  P.  gratiMtinta^  which  Is  common  in  the  West 

'^Iftdiea'  and  tronioal  America,  grows  to  m  niode- 

f^rate  size/  and-bsam  laigt  pear-slttqMd  Ihute^ 

-which  art  hfig^  esteemed  m  tka  eQUtttnes 
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j  where  they  are  produced,!  though  not  at  first 
relished  by  strangers.  T^ey  contain  a  large 
quantity  of  buttery  or  manrow^likepulp,  which 
is  eaten  with  spice,  lime-juice,  tt*  pepped  and 
salt  They  also  yield  oil.  The  seeos  are  used 
for  marking  linen,  as  they  leave  an  indelible 
black  stain. 

VerseoQtloiUi(Lat.  persecutio,  from  sequor, 
IfoUow),  The  name  by  which  several  periods 
in  the  history  of  the  Christian  church  are  extin- 
guished. The  persecutions  which  occurred  in 
the  first  centuries  of  the  Christian  era,  originated 
in  the  desire  of  the  Gentile  nations  to  suppress 
the  Christian  faith.  On  the  accession  of  Con- 
stantine  to  the  throne  of  the  Western  world, 
these  persecutions  ceased  ;  and  the  subsequent 
history  of  the  church  is  disfigured  by  persecu- 
tions raised  by  the  more  powerful  against  the 
weaker  of  the  Christian  sects. 

In  his  History  of  Rationalism  in  Europe 
(i.  360,  ii.  97,  &c),  Mr.  Lecky  asserts  that  per- 
secution is  the  logical  and  necessary  result  of 
the  doctrine  of  exclusive  salvation,  and  that  the 
man  who  'with  realising  earnestness'  belieyes 
this  doctrine  '  will  habitually  place  the  dog- 
matic above  the  moral  element  of  religion ;  he 
will  justify,  or  at  least  very  slightly  condemn, 
pious  frauds  or  other  immoral  acts  that  sup- 
port his  doctrines,  .  .  .  and  he  will,  above  all, 
manifest  a  constant  tendency  to  persecution.' 

Peraeplioiid.  In  Greek  Mythology,  a 
daughter  of  Zbus  and  DfticfiTftB :  but  the  name 
occurs  in  many  forms,  as  Bersephassa,  Perse- 
phatta,  &c.,  the  first  part  of  the  word  reappear- 
ing in  Pbbseus.  The  story  of  her  abduction  by 
IIadbs  or  Polydc^mon,  while  she  was  playing 
in  the  fields  of  £nna,  of  the  woeful  wanderings 
of  BSm^t^r  in  search  of  her  daughter,  and  of 
her  sujouru  in  tlie  house  of  Keleos  at  Eleusis,  is 
told  in  the  beautiful  Homeric  hymn  to  B^m^r. 
which  relates  how  Hades  was  compelled  to  part 
with  Persephond  for  six  months  of  each  year, 
and  how  she  is  compelled  to  return  to  him  by 
haying  eaten  the  pomegranate  seed. 

This  legend,  which  is  not  noticed  in  the 
lUad  or  Odyes^^  was  localised  in  many  other 
places  besides  the  Sicilian  Enna ;  but  the  story 
resolves  itself  spontaneously  into  mythical 
phrases  which  told  of  the  change  of  seasons. 
The  abduction'  of-  Persephon^  grew  out  of  ex- 
pressions which  spoke  of  t^c  departure  of 
summer.  '*  fier  abode  in -Hades  is  the  hiding 
of  the  earth's  treasures  in  cheerless  Nifelheim, 
the  land  of  the  Nifiungs  or  children  of  the  mist 
[NsPHaLfi],  during  the  slumber  of  the  beautiful 
maideh  (for  Persephond  is  especially  called 
Kord,  ih»  .ffiriyroftma  whom  is  ooiled  the  serpent 
Fafnir;  Hto  return  .is  the  reawakening  of 
this  fair  maiden,  who  eua  be  -roused'  by  the 
touch  of  one  brave  knight  alone,  the  invinciUe 
ftouBDB,  or  Ghrysaor,  or  Pbsskus. 

The  mystical  theories-  *of  <the  Orphics  did 
jome  violence  to  this  simple  tale.  Represent- 
ing PersephonA  as  the .  ail-perrading  goddess 
who  vroiaotB  .and  destroys  everythins^  they 
:  identttod  her  Irith  Isn,  .Rheay-  GA,  Heoat^ 
PaBdoia,ia*d:othcg  ngptfiual'Mii9i,aid  Bide 
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her  the  mother  of  Dioxtsos,  SjAObbos,  and 
laochns.     [Bacchus.] 

yemeus  (Gr.  the  destroyer).  In  Greek 
Mythology,  the  son  of  the  golden  shower  and 
of  Dana6y  daughter  of  Acrisios,  king  of  Argos. 
The  main  substance  of  the  myths  of  Perseus, 
although  the  incidents  vary  in  different  versions, 
is  as  follows. 

Before  his  birth,  the  Delphian  oracle  had 
announced  that  if  I)ana6  had  a  son,  he  would 
be  the  slayer  of  his  grandfather  Acrisios,  who 
accordingly  shut  up  Dunad  in  a  strong  tower. 
But  Zeus  entered  in  the  form  of  a  golden 
shower,  and  DanaS,  becoming  the  mother  of 
Perseus,  was  with  the  infant  thrown  into  the 
sea  in  a  chest,  which  the  winds  carried  to  the 
island  of  Seriphos.  There  they  were  found  by 
Dictys,  and  brought  before  the  kingPolydectes, 
who,  failing  to  win  the  love  of  Danad,  treated 
her  with  great  cruelty,  and  to  punish  her  sent 
Perseus  to  bring  the  head  of  the  mortal  gorgon. 
[Mbdusa.]  To  enable  him  to  do  this,  Athena 
gave  Perseus  a  mirror  by  means  of  which  he 
might  slay  the  gorgon  without  looking  on  her 
face,  which,  if  seen,  would  turn  him  into  stone. 
Hermes  also  gave  him  the  sword  of  Apollo 
Chrysaor  [Pboasus],  while  from  the  ocean 
nymphs,  to  whom  he  had  compelled  the  Graize 
to  guide  him,  he  received  the  winged  sandals, 
and  the  helmet  of  Hades,  which  rendered  the 
wearer  invisible.  Thus  armed,  he  entered  the 
gorgon  land  in  the  far  west,  slew  Medusa,  and 
putting  her  head  in  a  bag,  likewise  given  to 
nim  by  the  nymphs,  escaped  from  her  sisters, 
who  pursued  him  as  he  hastened  to  the  gardens 
of  the  Htfbbborbans.  From  this  peaceful  re- 
gion he  wandered  on  into  Ethiopia  (the  brilliant 
land),  and  there  rescued  Andromeda  from  the 
sea-monster,  and  married  her  in  spite  of  Phi- 
neus,  before  whom  he  unveiled  the  fatal  head  of 
the  gorgon.  But  there  was  more  work  yet 
to  be  done  by  the  head  of  Medusa,  which  had 
turned  Atlas  into  a  mountain.  With  Andro- 
meda Perseus  returned  to  Seriphos,  and  there 
at  a  banquet  displayed  the  gorgon's  face 
before  Polvdectes,  who  with  his  supporters 
was  turned  into  stone.  Perseus  then  made 
Dictys  king,  and  giving  the  sandals  and  hel- 
met to  Hermes,  surrendered  the  gorgon's  head 
to  Athena,  who  placed  it  on  her  shield.  As 
Perseus  approadied  Argos  from  Seriphos, 
Acrisios,  remembering  the  Pythian  warning, 
fled  to  Larissa,  whither  Perseus  loUowed  him, 
to  persuade  him  to  return.  There  in  some 
sames  Perseus  accidentally  killed  Acrisios,  and, 
in  grief  for  what  he  had  done,  gave  up  Argos  to 
his  kinsman  Megapenthes,  and  received  from 
him  the  throne  of  Tiryns,  where  he  died. 

This  dynastic  legend  of  the  Perseidse  the 
men  of  Argos  regarded  as  a  history  essentially 
distinct  from  the  dynastic  legends  of  Athens 
and  Thebes.  In  reality,  all  three  are  different 
versions  of  the  same  tale.  Like  Tkbseus,  the 
hero  of  Attica,  and  (Edxfus,  the  hero  of  Thebes, 
Perseus  is  a  destroyer,  both  purposely  and 
against  his  will.  His  slaughter  of  Medusa  and 
the  8ea-monst€r  answers  to  the  destruction  of 
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the  MiNOTAUB  by  Theseus  and  of  the  SpKOrz 
by   (Edipus;    and    as   he    unwittingly  slays 
Acrisios,   so  Theseus  unknowingly  causes  the 
death  of  JEgeus,  and  (Edipus  lolls  Loios,  not 
knowing  him  to  be  his  father.     The  name 
Perseus,  again,  has  the  same  foree  with  that  of 
Apollo^  the  slayer  of  the  serpent  I^rthon ;  and  if 
his  labours  are  forced  on  hun  by  the  cowaidly 
Polydectes  (a  name  which  recalls  that  of*Poly- 
degmon,  a  synonym  for  Hades),  so  also  was 
Heracles  forced  to  do  the  bidding  of  the  mean 
Eurystheus,  and  Apollo  was  compelled  to  serve 
as  a  bondsman  in  the  house  of  Admetus.    If 
Perseus  is  the  son  of  Danad  and  the  golden 
shower,  so  is  Theseus  the  child  of  iBthra,  the 
pure  air,  and  Phcsbus  springs  to  life  and  light 
(Lykdgen^  the  liffht'OomS  in   Delos,  or  in 
OsTTGiA,  the  morning  lana.    The  restoratioD 
of  Dana6  to  Aigos,  after  his  great  toil  is  done, 
is  the  restoration  of  lolA  to  Heracles,  of  Anti- 
gond  to  (Edipus,  of  PenelopA  to   Odysseus. 
Perseus,  Heracles,  Bellerophon,Kephalos,  0dj9- 
seusy  all  journey  from,  the  east  to  the  west ;  all 
have  invincible  weapons,  which  none  but  them- 
selves can  wield.    The  golden  sandals  of  Per- 
seus answer  to  the  golden  chariot  of  Helios, 
and  the  golden  armour  which  bears  Adiilles  like 
a  bird  upon  the  wing.    {lUad  xiz.  386.)     While 
the  faint  and  neutral  character  of  DanaA  is 
repeated  in  Lfiro  the  mother  of  Phoebus,  in 
Alcm^n^  the  mother  of  Heracles,  in  HecabA 
the  mother  of  Pabis,  and  in  locastft  ( Jocasta) 
the  mother  and  wife  of  (Edipus,  the  exposure 
of  Perseus  on  the  sea  is  only  one  form  of  the 
ordeal  through  which  all  the  solar  heroes  have 
to  pass  in  their  infancy. 

Pebseus.  One  of  the  forty-eight  constella- 
tions, situated  in  the  northern  hemisphere. 

VerseToranee  (Lat.  persevarantia).  la 
Theology,  the  continuance  of  the  elect  in  a 
state  of  grace  to  the  end  of  their  lives,  which, 
according  to  some  theologians,  must  always  be 
the  case  with  him  who  has  once  been  truly 
called  into  such  a  state.  Since  Qod  is  repre- 
sented as  the  image  of  perfection  and  immuta- 
bility in  Himself,  so,  it  is  argued,  having  once 
begun  the  preparation  of  a  human  being  for  t 
blessed  eternity,  He  will  not  leave  His  work 
unfinished;  but  the  person  concerned  must 
necessarily  persevere  to  the  end  in  a  state  of 
acceptance,  under  the  absolute  decree  of  whidi 
he  was  originally  elected  unto  life. 

yerslAn  Berries.  The  berries  of  the 
BhamnuB  infectorius,  called  in  France  graint 
tT Avignon.  They  are  used  by  ttlico-printersaDd 
dyers,  as  a  source  of  a  yellow  colouring  matter, 
which  has  been  odled  Rhamnin. 

Versiaa  nn&eeL  In  Hechanici^  a  con- 
trivance for  raising  water  to  some  height  above 
the  level  of  a  stream.  In  the  rim  of  a  wheel 
turned  bv  the  stream  a  number  of  strong  pins 
are  fixed,  from  which  buckets  are  suspended. 
As  the  wheel  turns,  the  buckets  on  one  side  go 
down  into  the  stream,  where  they  are  fill^ 
and  return  up  full  on  the  other  side  till  they 
reach  the  top.  Here  an  obstacle  is  placed  in 
such  a  position  that  the  bndLsto  succsssivdly 
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■trikfl  Bgimst  it  and  are  orenet,  aad  the ' 
water  emptied  into  ■  trongh.  A*  the  nUr  j 
ean  nerer  be  rawed  by  Ihii  meaiu  higbrr  than 
the  dismetcc  of  the  wheel,  it  ii  obvioua  that ! 
this  rude  machine  ia  capable  of  only  a  very  | 
limited  application.  Sometimea  the  wheel  ia 
made  to  raise  the  water  only  to  the  height  of 
'  the  aiia.  In  thia  caie,  inateitd  of  bucket*,  the 
■pokei  ore  made  hollow,  and  bent  into  Buch  a 
form  that  when  they  dip  into  the  water  it  rnna 
into  them,  and  ia  thua  coiiTeyed  U>  ■  box  on  the 
axle,  whence  it  i>  emptied  into  a  datem.  Such 
wheels  are  in  commoa  nae  on  the  banka  of  the 
Nile  and  elae where. 

PcralaMnee  (lat  peniito,  /  oonlinue). 
In  Optics,  this  term  gignifles  the  doration  of 
die  impreasioD  of  light  on  the  retina  after  tbe 
laminoQa   oiject  haa  diaappeamd.    The  per- 
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tanth  of  a  aeeond.  Thna,  if  a  lighted  torch 
ia  whirled  round  rapidly,  a  continuoua  circle 
of  light  is  seen.  i.  great  nnmber  of  illu- 
sions  of  the  aame  kind,  as  the  augmentation  of 
the  apparent  voloma  of  a  mnaical  chord  when 
in  vibration,  the  Ituninooa  train  accompanying 
a  talltng  meteor,  &e.,  are  eipUined  by  Ibis 
property  of  Tiaion ;  and  it  has  been  ingeniously 
applied  by  Professor  Whealstono  to  measure 
the  Telocity  of  electric  light. 

raraoo.     [QnAXXAB.] 

Varaonal    Xdtintltiy.      [InixTnT,    Fib- 


Vcnonal  Vroparty. 

diTiiion  recognised  by  our  law,  personal  pro- 1 
pertj  was  on^allj  considered  lo  eonsLst  of 
goods  and  chattels  (deiired  from  the  barbarous 
Latin  word  catallvm),  as  distinguishnl  from 
the  'lands,  tenements,  and  hereditameeta '  of 
which  real  property  was  oomposed.  [Rxu 
Pbopirtt,]  Tbe  primary  division  was  un- 
donbiedly  into  thmga  mursble  and  immo- 
rsble.  In  process  of  time,  howercr,  ceHain 
estates  or  interests  io  land  grew  up  which 
were  nnknown  to  the  feudal  system,  and 
ronid  not  conreniently  be  aubjected  10  it* 
rules.  Such  were  leases  for  years,  which, 
being  eonaidered  aa  chattels,  yet  of  a  reai 
nature,  were  denominated  ciatiiU  rtid. 
Besides  chattel*  real,  penonal  property  is 
said  to  be  either  in  fottatitm  or  in  adion. 
The  fltit  elaM  of  oljeeta  includes  ererything 
comprehended  under  goods  and  chattels, 
ready  money  and  stock,  or  such  animals  as  are 
the  subject!  of  property :  the  second  cIms  are 
legally  tarmsd  dkottt  or  things  in  mtion,  and 
an  draned  to  he  thing*  to  which  a  man  has  ■ 
bare  right  without  any  occupation,  tbe  poases- 
sion  whereof  may  be  recorered  by  a  suit  or 
action  at  law.  tit  thia  elaas,  therefore,  are  all 
debts,  and  ths  securities  for  them,  unlew  these 
securities  attach  on  land,  iu  which  case,  bow- 
erer,  although  real  property  in  law,  they  arc 
in  equi^  coondered  aa  mere  acceaaoriee  U>  the 
debta  aeenred.    Sums  of  money  dne 
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ginal]<r  BO  trifling  as  to  be  hardly  noticed  ia 
early  jurisprudence,  now  comprehends  by  ht 
the  greater  part  in  Talue  of  the  morabls 
property  of  our  commercial  community.  The 
sulyecta  of  personal  property  are  diatingnished 
from  reel  property  by  being  unaffected  by  ths 
feudal  rules  of  tenure,  by  being  alienable  by 
method!  altogether  difiereut,  by  passing  in 
(he  Hrat  instance  to  the  eiecuton  when  be- 
queathed by  will,  and  by  derolTing,  on  their 
owner's  intestacy,  not  on  tus  heir,  but  od  an 
administrator  appointed  by  the  Court  of  Pto- 
bate,  by  whom  uiey  are  diatribnted  amongst 
the  next  of  kin  of  tbe  deceased.  (Williams, 
On  Penonat  Propirlj/.) 

raraonkta  (I«t.  persona,  a  maii).  In 
Botany,  a  term  applied  to  that  form  of  mono- 
petalous  corolla,  in  which  the  limb  ia  nneqnally 
diTided  in  a  two-lipped  manner,  the  upper  lip 
being  arched,  and  the  lower  prominent  and 
pressed  against  it,  aa  in  the  Snapdragon. 

reraonlSoatlon  or  Vro««popa>la  (Or. 
Tfevitw^roita).  In  Rhetoric  and  Compoaition,  • 
figure  of  speech  ,being  a  species  of  Mbtatbor 
bj  which  inanimate  objects,  or  abstract  no- 
tions, are  represented  as  endned  with  life  and 
action :  sometimes  b;  being  addressed  at 
liring  agents  [Aposthophb]  ;  at  other  timet, 
by  being  coupled  wilh  attribute*  which  belong 
only  to  lirinp  agents. 

VerapectlTB  (Lat  perspieio,  Ilooi  ihretgk). 
In  the  Fine  Atts,  the  art  of  delineating  on  a 
given  transparent  plane  or  superficies  objects 
I  an  eje  plac^  " 
■,  From  this 
evident  thst  to  delineate  the  true  appearanco 
of  an  object  oti  a  plane  anrfaee,  it  is  neces- 
sary to  know  the  laws  according  to  whidi 
the  apparent  linear  dimensions  of  aa  object 
increase  or  decrease  ;  and  they  are  theae  gene- 
nilly ;  ].  The  visual  angle,  or  the  apparent 
magnitude  of  a  line,  will  he  lees  the  greater 
the  distance,  and  the  eonverse;  2.  It  will  be 
less  the  more  ob]i(juely  a  line  is  Hewed;  S. 
Tbe  law  of  diminution  wilt  be  nearly  in  pn»- 
portion  to  the  obliquity  and  distance  conjoinllr. 
In  tbe  following  diagram,  let  the  eye  of  tna 


spectator  be  at  I,  nnd  let  S  F  QH  be  the  plane 
on  which  ths  appearance  of  objects  is  obaerred. 
This  ia  called  the  peripteliin  pfons,  or  jJmu 
of  Ihe  piclun.  No*  the  appearance  of  areiy 
olrject  to  be  delineated  will  vaiy  according  to 
the  plane  in  which  it  stands,  considered  with 
respect  to  the  perapedjre  plane;  hence  the 
particular  aitnations  of  otjject  planes  are  the 
main  pcnnta  for  consideration.  It  is  manifest 
that  any  plane  passing  through  the  rje  can 
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m^y  be  8^B  <m  the  penpecta^e  plane  as  a  line ; 
ipit  the  eye,  having  neither. elevation  above  nor 
d^pressipn  below  snch  plane^  can  see  no  part 
of  its  surface,  its  edge  being  all  that  is  visible 
to  the  eye.     Of  such  planes  two  are  of  primaxy 
importance  in  perspective ;  vi&  the  harisontal 
piane,  0  K  L  M,  parallel  to  the  horizon ;  and 
the  vertical  piane,  QPKN,  perpendicular  to 
the  last.     The  first  intersects  the  perspective 
plane  in   the  line  LK,  called  the  haA:ontcU 
line ;  and  the  last  in  the  line  Q,  P,  called  the 
vertical  line.    Planes  not  passing  through  the 
eye  must  have  a  direct  or  an  oblique  situation 
relative  thereto.    If  the  former,   it  must  be 
parallel  to  the  perspective  plane,   which  is 
supposed  to  be  placed  directly  before  the  eye ; 
thus,  the  plane  A  B  C  D  is  a  direct  one,  and 
parallel  to  the  perspective  plane  G  E.     Of  the 
planes  situated  obliquely  to  the  eve,  the  most 
considerable  is  A  £  H  D,  which  is  called  the 
ground  plane,  and  is  parallel  to  that  of  the 
norizon.  .  From    the  foregoing   observations, 
then,  it  appears  that  objects  in  the  surfaces  of 
the  horizontal  and  vertical  planes  cannot  be 
seen  by  the  eye  at  I ;  and  therefore  cannot  be 
represented  on  the  perspective  plane.    If  0  B 
be  an  object  in  the  direct  plane,  and  from  the 
extreme  points  0  and  B  the  visual  rays  0 1, 
BI  be  drawn  to  the  eye  at  I,  they  will  pass 
through  the  perspective  plane  in  the  points  o 
and  b,  and  by  joining  them  the  right  line  o  b 
will  be  the  representation  of  the  line  or  object 
OB  on  the  perspective jplane.    In  like  manner 
the  representation  of  0  A  is  o  a,  and  b  r  and 
a  n  will  be  the  representation  of  B  K  and  A  N, 
and  consequently  r6an  of  KBAN,  &c.  &c 
So  all  lines  parallel  to  A  B  or  CD  in  the  object 
plane  will  have  their  perspective  lines  parallel 
to  a  6  and  cdin  the  picture  on  the  perspective 
plane ;  and  however  the  object  plane  A  C  may 
be  divided,  their  representations  on  the  per- 
spective plane  or  planes  of  the  picture  will 
divide  that  in  a  similar  manner.    The  distance 
of  any  point  B  in  a  direct  plane  from  the  hori- 
zontal or  vertical  plane  has  to  the  distance  of 
its  perspective  from  the  horizontal  or  verti- 
oal    line   an    invariable    ratio,    viz.   that    of 
the  distances  of  the  planes  from   the  eye: 
hence  the  forms   of  objects  on   the  perspec- 
tive  plane,    when    they  are  presented  in   a 
direct  view,  may  be  drawn  with  facility.    The 
last  species  of  plane  whereon  it  is  supposed 
wet  may  view  the  natural  object  is  that  of  the 
groimd  itself,  as  AD  HE,  above  which  the 
eye  has  more  or  less  an  elevation;   as  tP, 
equal  to  I Y.     This  is  hence  called  the  ground 
plane,  and  its  interpection,  H  E,  with  the  per- 
spective plane  is  called  the  around  line.    It  is 
more  important  than  all  others,  as  being  the 
common  table,  as  it  were,  on  which  everything 
is  placed.     In  respect  to  this  horizontal  plane, 
we  have  seen  that  the    two  remote    angles 
thereof  A  and  D,  are  represented  by  a  ana  d 
in  the  perspective  plane ;  the  other  two  angles, 
£  and  H,  are  in  the  same  plane  also,  as  l^ing 
common  to  both;  therefore,  by  drawing  the 
lines  a£  and  dti,  there  will  be  formed  the 
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'figure   ad'&'SL    on  the .  peispeo^Ta    pl^ae, 

I  which  will  be  the  correct  perspecti^^  appeas- 

I  ance  of  the  ground  plane  A  i)  A  £.    Xhua,  a£ 

is  the  perspective  of  AE,  nP  of  KP,  and 

(2  H  of  D  H ;  and  lines  that  are  paqJIel  in  tha 

'  ground  plane  and  perpendicular  to  the  .per- 

I  spective  plane  are  not  so  in  their  perBpedara 

\  picture,  out  converge  tp  a  point  i,  called  the 

j  point  of  sight,  m  the  perqwetive  planc^  becanae 

j  exactly  opposite  to  the  eye,  or  the  point  in 

which  a  perpendicular  from  the  eye  falls  on  the 

i  plane.    In  the  ground  plane  draw  Y  W  paral- 

!  lel  to  AD;  its  perspective  vw  will  be  parallel 

'to  a  dm  the  picture,  and  adw  v  will  be  tha 

perspective  of  the  part  AD  W  Y  in  tha original 

plane.    We  shall  now  proceed  to  a  demoofltra- 

tion  of  what  relates  to  forming  the  perspectiva 

appearance  or  picture  of  the  ground  plane  and 

objects  upon  it.    Let  A  B  C  D^  in  the  ftdlowing 

diagram,  be  a  rectilineal  figpire  on  the  gnmnd 


plane  YGKC,  contiguous  to  and  at  right 
angles  with  the   perspective  plane   YZSB. 
FH  is  the  distance  of  the  ^ane,  and  HI  the 
height  of  the  eye  at  I.    HlS  is  parallel  to 
G  B  or  CK,  and  bisects  AD  and  B  C  in  the 
points  F  and  E.    On  the  point  E  raise  the 
perpendicular  E  M,  equal  to  H  I,  and  draw 
the  lines  BM,  CM,  6 1,  and  KL     Draw  the 
visual  lines,  I  A,  I B,  and  I M,  which  is  called 
the  principal  ray,  and  is  peipendicolar  to  the 
perspective  plane  in  the  pomt  i.     Now  it  is 
evident  that  the  plane  I G-  B  M  intersects  the 
perspective  plane  in  the  line  A »,  and  the  ray 
B  I,  being  in  the  said  plane  G  M,  moot  intersect 
the  line  A  tin  some  point  b,  which  is  there- 
fore the  perspective  of  the  point  B :  hence  A  b 
is  the  perspective  of  the  line  AB.     Also,  as 
the  plane  IXCM  intersects  the  perspective 
plane  K  Z  in  the  line  D  t,  and  the  raj  I C  is  in 
that  plane,  and  intersects  the  Hne  t  D  in  the 
point  c,  that  point  will  be  the  perspective  of 
the  ^int  C,  and  D  c  that  of  tha  line  D  C. 
Joining  the  points  6  c,  the  line  b  c  will  be  the 
perspective  of   the  line  B  C  in  the  ground 
plane.    Let  A  B  equal  D  C,  then  B  C  will  be 
parallel  to  AD;  and  as  in  this  case  A 6  is 
equal  to  Dc,  be  will  be  parallel  to  A D  also. 
From  this  it  is  manifest  tuat  all  right  lines,  as 
BCinthe  ground  plane,  which  are  paraUd  to 
the  ground  line  AD,  will  also  be paraM  to  the 
same  in  their  representations  on  the  perspsctive 
plane.    It  is  moreover  evident  that  the  rme^ 
sentationsAb,¥e,J)c,  of  all  lines  AB,F£, 
DC,  perpendicular  to  the  ground  line  AD, 
converge  or  tend  to  the  point  of  *ight  i  tii  the 
pcrej^tive plane.    If  the  line  AB  be  carried 
out  infinitely  in  the  direction  of  Y,  then,  sup* 
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IHWiiz  the  point  B  to  men  iloog  that  line  con- !  of  tha  iqiiMa  A.  C), 
bnntiiy,  the  Tiaiul  nj  B I  irlU  leap  ruing  on ,  D  A  tbs  npraMotation  of  tlw  {lugeoBl  BD, 
tlia  plan«  IQBH  tov^j^  IM,  making  the  delemiintd  bj  the  iiiteriection  of  the  lines 
■ngleBIMlcMaud  lew,  till  the  poinCBbDiaglDY  and  Ai,  ^  ieton,  Thns  it  ia  demon- 
Man  inflnito  distance,  the  ray  IB  will  coincide  '  strated  that  AbcH  on  the  penpeclive  pliine 
with  IM,and«MuaqiiontJy  the  lioe  A(  will  b«  j  AS  ZY  is  the  true  picture  or  perapcctiTe 
the  perapecdre  of  AB  continued  infinitd;. ,  Tepreaentstion  of  the  original  iquaro  AB  CD 
So  D  >  mil  be  the  repreaentalion  of  tha  line  .  on  the  gronnd  plane,  at  reontced. 
D  C  coDtinued  in&nitelj.  Hence  tii  triangit  I  from  the  atwre  principlea  are  deduced  the 
A I  D  vjQl,  sn  thepenpative  plant,  be  the  Ime  \  eonunon  roles  of  perapHctire,  of  which  we 
Ttpretcniation  of  the  flane  ABCD  cufrtn/ <  iliaU  give  two  or  tliree  eiamplea.  ABCI)  !• 
iiifinittlv  on  the  p/oHt  of  ike  Jon'son.  a  ground  plane,  whereon  are  seated  the  objects 
,_.    .^    ,._    -,,..,  ,_.L ..__l«„jrt,     m^.  ,.        ,-^..  .^      '--  of  the 

1  with 


Eencp,  also,  the  line  YiZ  is  the  perspective  j  O  and  0'.  The  line  A B  is  the 
of  the  horiEon  or  boundaiy  of  the  sight  at  an  ,  plane  of  tha  picture,  or  its  inten 
inflnite  distance;  and  therefore  all  objects  on  j  tha   ground  plans;  and  CDYZ  i 


the  plane  of  the  horizon  will,  in  their  repre-   of  the  pictnri .    . 

■antations,  be  seen  to  rise  from  the  ground   we  have  before  called 

line  towards  the  pobt  of  sight  and  lessen  in     '    ' 

appearance  as  they  grow  more  distant,  till  at 

loat  they  vaniah  in  the  horizontal  line  YZ. 

We  now 

or  make 


t  obserred 

the  objects,    0,   lies   obliqndy 

rsrdi  the  penpectJTe  plane,  and  the  other 

parallel  to  it  or  direct.    We  will  flrat  deal 


to  lines  which  lie  oblique  U>,  [  with  the  former.     Froni  the  station  of  the  eye, 


u*  make  an  angle  with,  the  ground  line  A  B, 
a  any  other  parallel  to  it.  Hake  A  L  eqnal  to 
A  O  or  1 1,  and  draw  Ap  to  make  an;  angle 
;>ABor£AD  with  the  base  AD,  acute  or 
obtuse.  Then  in  the  horizontal  line  Y  Z  take 
iX,  equal  to  Lp,  and  draw  }iX  and  ■  X;  the 
plane  IXjiA  will  intersect  the  perspectdve 

flane  in  the  line  AX  Draw  the  visual  ray 
p,  which,  being  in  the  plane  IXpA,  must 
go  through  the  perspectiro  plane  somewhere  in 
the  line  A  X,  which  suppose  at  r.  Then  is 
the  point  r  the  perspective  of  p ;  and  since  the 
point  p  is  supposed  to  paag  from  A  to  p,  in 
describing  the  line  Ap  its  perspective  r  will 
more  in  the  plane  AZ  ftvnt  A  to  r,  and 
describe  the  line  A  r,  which  thcrefocn  will  be 
the  representation  of  the  line  Ap.  If  Ap  be 
carried  out  infinitely,  and  the  point  p  supposed 
to  move  constantly  therein,  its  representation 
r  will  appcBT  to  move  towards  X,  till  at  length 
the  point  p  being  at  an  inflnite  diatauce,  r 
arrives  at  and  coincides  with  X  in  tha  horizon- 
tal line.  AX  is  therefora  the  Tepresentation 
of  theline  Ap  infinitely  continued;  and  X  is 
called  the  accidmtai  point,  to  which  the  repre- 
sentations of  aU  lines  parallel  to  Ap  lend. 
Let  L  F  be  taken  equal  to  A  L,  and  t  Z  equal 
to  i  I ;  then,  joining  A  P  and  ■  Z,  tha  trisnglca 
APL  and  iZI  are  aqnal.  Then  will  the 
plane  lAPZ  intersect  the  perspective  plsne 
in  the  line  A  Z,  which  will  be  the  representa- 
tion of  [he  lue  AP  carried  to  so  infinite 
distance.    Bat  since  A  L  ia  equal  to  L  P,  and 


E,  paraLel  Co  a  e  and  e  b,  two  of  the  sides 'of 
theobject,  dnwlhe  lines  E  A  and  EB,  cutting 
the  pUne  of  the  pictnre  in  A  and  B.  Then 
will  A  be  the  vaDishing  point  of  all  lines 
parallel  to  a  e,  as  will  bo  B  of  all  lines  parallel 
to  eb.  E'  is  the  place  of  the  e^re  at  the  inter- 
section  of  the  ground  plane  with  the  piclnre, 
being  a  perp^icolar  from  AB  to  E*.  If 
E  H'  be  the  borinmtal  line,  then  B^,  equal 
to  A  F,  is  the  place  of  the  eye  on  the  peispB<y- 
tjve  plane.  From  the  different  points  of  tha 
object  atb  draw  towarda  E  as  a  centre  the 
visual  rays  ac.td.b/,  intersecting  AB  in 
T,  if,  and  /;  and  from  them  continue  upwarda 
indefinitely  the  verticals  ce",  dit.  ff,  which 
will  he   the   boundaries  of  the  sides  a  t  and 


a  AI),  the^ore  AP 

a  square,  and  contains  ac 
DAP  of  forty-five  degrees  with  the  groiind 


LP  UparallBl  to 
diagonal  of  a  squt 


lino  A  D ;  hence  the  point  of  distance  Z  is 
that  to  which  all  rays  parallel  to  A  P  tend  in 
the  peispectJTe  plane.  Let  AB  equal  AD; 
then  is  ABC  D  a  geometrical  sqaare,  and.its 
diaj;onal  AC,  whereof  the  represenlation  is 
Ac;  and  the  pwnt  a  is  therefore  that  in  which 
the  perspective  diagonal  A  Z  intersects  tha 
ray  or  railiul  lino  t  D,  Uake  iT  equal  i%, 
or  1 1,  and  join  D  T,  and  it  will  be  the  per- 
KMtive  diagonal  of  D  B  (the  other  diagonal 
B71 


eb  respectively.  On  the  plan  continue  on* 
of  the  sides  a  e  till  it  intersects  the  tnctnre  in 
A  and  makes  C  A"  on  the  perspective  plane 
equal  to  A  A  on  the  plan;  and  draw  tha  vertical 
K  h"  which  will  be  the  ftns  o/  ItaghU  oo  whidi 
Ihey  are  to  be  aet  ont.  Then,  if  A' p  he  tha 
height  of  the  olgeet  0,  lines  drawn  fnm  V 
and  p  to  the  vanishing  point  H  will  intersect 
the  verticals  in  f  and  r  and  y  and  C.  In  lik* 
manner,  linca  drawn  £Fam  C*  and  r'towatds  the 


TCBiahing  point  H  nill  pwa  the  repreieiilatioD 
vt  tlie  otner  side.  LinM  drawn  in  opposite 
directiooa  ut  the  top  of  the  Ggore  (dotted  in 
the  diagram)  will  ciDable  the  draughtstnan  to 
diaw  diagcmalii  from  whoae  intenection  &  Ter- 
td«»l  may  be  raised  for  crowning  the  object 
with  a  pyrumid  or  olhet  figure.  In  reapecc  to 
the  object  0',  vhicli  oa  tbfl  plan  is  a  mjuare 
drcumecribing  a  circle,  the  oMect  being  direct 
or  panllel  to  the  picture,  all  those  lines  paral- 
lel Ifl  it  will  be  horiionlal,  and  the  vsnishing 
point  of  the  retumizig  sides  px,qy  will  bo 
found  in  G'  (or  E"  in  the  picture),  wbich,  as 
in  the  former  rase,  is  found  by  a  line  from  £ 
Miftllel  to  those  sides  iatenecting  the  picture. 
Similarly,  Si  line  from  £  parallel  to  xq,  inter- 
secting the  picture  in  9.  will  be  the  ranishing 
point  of  all  diagonoli  of  a  square  in  that  direc- 
DOD.  The  Tisoal  rays  tt^duig  to  E,  shown  at 
gtl,  &c.,  are  to  be  tranafarred  to  tjie  picture 
by  Tcrticals  M  before.  In  this  object  A  A' 4'' 
will  be  seen  to  be  the  line  of  heights,  on 
which  all  heights  are  to  be  set  out.  The  per- 
spective extent  of  a  circle  is  esaiiy  obtained 
1^  lines  bounding  its  couTexity,  transferred  by 
the  risual  rays  tkm  to  the  picture,  which, 
sided  by  the  diameters,  will  give  the  form 
leqnired.  To  give  the  reader  a  general  notion 
of  the  eommoQ  mode  of  proceeding  in  pcrspec- 
tire  repTesentAtions  of  boildings,  ire  present 
the  foUowing  diagrams.  B  is  the  pun  of  ]i 
(milding  to  be  thrown  into  perspective,  inclined 
to  the  plane  of  the  picture  ut  g.ny  angle  vha. 
The  Tanishing  piunts  of  all  lines  puallel  to 
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chosen  so   as   to  aflbnl  the   m .  _ .    _^,_ . 

represeatatian  of  the  object ;  its  height  dqKmd- 
ing,  of  course,  on  that  at  whidi  tbe  eye  vnnld 
most  probably  be  placed,  or  mi^t  be  an^oMd 
to  be.  The  Tisust  rays  to  the  eyes  sre  sltawn 
by  the  dotted  lines.  Hanug  thiia  prepared 
the  geometrical  plan  and  eleratioii  of  the 
object,  the  plane  of  the  jnetiire  ia  set  ont  as 
nnder ;  and  the  reader  most  obsenre  thst  ths 


«  b  ore  found  by  a  line  from  the  eye  paiaUel 
ioab,  enttiug  the  picture  in  V.  Kmilorly,  V 
is  found  to  be  the  ranishing  point  of  all  lines 
pmsllel  to  oA     If  fl*  be  conti----'    *-   '    *' 


whole  extent  of  it  horiiontallj  most  not  tete 
in  an  angle  of  more  than  sixty  d^reea,  that 
being  as  great  as  tba  eye  can  tuie  in  without 
turning  the  head,  though  in  internal  views  a 
greater  extent  is  generally  tolerated.  It  is  to 
be  observed  that  in  this  diagram  the  represen- 
tation, for  the  sake  of  greater  distiDctaeas,  is 
doubled  in  dimenmons  &om  the  plan.  The 
place  of  H  H'  is  Innaferred  to  the  picture,  and 
the  height  carried  down  from  it  to  the  vertical 
lines,  whose  places  have  been  found  by  the 
visual  rays  above  mentioned.  The  Tonishing 
points  V  and  V  are  transferred  to  the  horizon- 
tal line  VT',  and  the  horizontal  linea  in  the 
sides  tend  thereto.  It  is  obvious  that  a  simi- 
lar process  euables  the  draaghtsmon  to  make 
iutemalrepresentationa,  the  prindplea  on  which 
they  are  conducted  being  precisely  the  same. 
It  is  Daedleaa  lo  expatiate  on  the  importance  of 
perspeCUve  to  the  punter  ;  and  though  FresDi^ 
has  advised  that  '  the  compasses  should  be 
rather  in  his  eyes  than  in  his  hands,'  it  is  clear 
that  without  a  knowledge  of  its  laws  he  can 
never  hope  to  succeed. 

That  perspective  was  unknown  to  the  an< 
dents,  as  some  have  supposed,  is  a  mistake. 
What  has  led  to  such  an  error  has  bean,  per- 
haps, the  viola^an  of  its  rales  in  bosso-riliero, 
and  particularly  in  the  relieft  of  the  Tr^jsn 
Column,  where  attention  to  these  rules  would 
have  been  impossible, if  notimpniper.  Another 
ground  for  the  supposition  is  the  ignorance  of 
perspectiTe  displayed  in  the  paintings  of  Heicn- 
lanenm  and  Pompui.  Bat  such  examples  an 
□0  proof.  How  many  painters  of  our  own  days, 
some  of  them  even  possessiqg  a  csrtun  sort 
of  reputation,  are  Badly  ignorant  upon  the 
snl^ject.  The  truth  ia,  that  the  ancients  were 
□ot  only  eminent  fur  their  success  in  painting 
walls  with  architectiual  sabjeda,  but  they 
were  also  known  to  have  acquired  tbe  prsctice 
of  this  brunch  of  the  arts  in  the  decorations  of 
their  theatres.  To  such  a  point  of  perfection 
was  it  carried,  if  we  may  rely  on  Fliny,  that  in 
the  decorations  of  the  theatre  of  Claudius 
PulGher  the  imitations  were  so  striking  that 
the  birds  attempted  to  alight  on  the  tiles  of 
the  roofs.    This  piobablj,  howerer,  is  but  a 
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PERTURBATION 


figontiTe  description  of  the  work,  and  that  it ;     The  Bubstancee  perspired  are  water,  carbomie 
was  ao  intended;  for  otherwise  it  would  be j anhydride,  saline  substances,  lactic  acid,  and 
drawing  rather  too  laisely  on  our  credulity. !  son:  e  organic  matter.  In  certain  cases  of  disease, 
VitruTius  tells  us,  in  the  preface  to  his  7Ui '  tlie  i>erspiration  is  not  only  greatly  modified  as 
book,  that  perspective  was  well  understood  at  to  quantity,  but  often  as  to  quality.    The  per- 
ayery  early  penod.    His  words  are, '  Agathar- !  spiration  is  secreted  by  the  sudoriferouM  or 
chus,  at  the  time  when  .Sschylus  taught  at   sweat  glands,  which  are  situated  in  small  pits 
Athens  the  rules  of  tragic  poetry,   was  the   in  the  deep  parts  of  the  corium,  or  in  the 
first  who  oontriyed  scenery,  upon  which  sub-   subcutaneous  areolar  tissue,  surrounded  by  a 
ject  he  left  a  treatise.    This  led  Democritus   quantity  of  adipose  tissue.    Their  size  vanes ; 
and  Anaxagoras,  who  wrote  thereon,  to  explain   they  are  most  numerous  on  the  palm  of  thft 
how  the  points  of  sight  and  distance  ought  to   hand,  and  their  total  number  is  estimated  by 
guide  the  lines,  as  in  nature,  to  a  centre ;  so   Krause  to  be  2,381,248  in  the  human  frame, 
that,  by  means  of  pictorial  deception,  the  real :      VersjnniiietilOAl.    [Matbec.] 
appearances  of  buildings  appear  on  the  scene,  |      Vertliite.    A  reddish  yariety   of    Ortho- 
which,  painted  on  a  flat  vertical  surface,  seem   clase,  from  Perth  in  Upper  Canada, 
nevertheless  to  advance  and  recede.'    Neither       VertnrbatloB  (Lat.  perturbatio).    In  As- 


was  the  practice  of  perspective  confined  to  the 
representations  just  mentioned.  Its  know- 
ledge was  considered  equally  necessary  in  pic- 
tures. The  painter  Pampnilus,  whose  cele- 
brated school  of  design  was  at  Sicyon,  taught 
perspective  publicly,  and  carried  his  opinions 


tronomy,  the  deviation  of  a  celestial  body 
from  the  elliptic  orbit  which  it  would  describe 
if  acted  upon  by  no  other  attractive  force  than 
that  of  the  sun,  or  central  body  about  which  it 
revolves.  If  the  planets  exercised  no  attrac- 
tion on  each  other,  the  orbit  described  by  each 


on  this  heaa  to  such  an  extent  that  he  con- 1  of  them  would  be  accurately  an  ellipse,  having 
sidered  no  perfect  painting  could  be  executed  the  sun  in  one  of  its  foci ;  and  the  law  of  the 
without  a  knowledge  of  geometry.  ;  motion  would  be  such  that  the  area  described 

The  earliest  authors  on  the  subject  whose    by  a  straight  line  joining  the  centre  of  the  sun 
works  have  reached  us  are  Bartolomeo  Bra-   and  the  planet  would  describe  equal  areas  in 


mantino  of  Milan,  whose  work,  Eegole  di  Pro- 
spettiva  e  Misure  del/e  Antichitd  di  Lombar^ 
dia^  appeared  in  1440 ;  and  Pietro  del  Borgo, 
who,  as  he  died  in  1443,  probably  wrote 
earlier.  Baltazzare  Peruzzi,  improving  on  the 
methods  of  Pietro,  whom  he  had  carefully 
studied,  rerj  considerably  advanced  the  science. 
Guido  Ubaldi  followed  him ;  and,  publishing 
his  work  at  Pesaro,  in   1600,  established  its 


equal  times.  But  in  consequence  of  the  universal 
gravitation  of  matter,  every  body  in  the  sys- 
tem is  more  or  less  affected  by  the  attrac- 
tive infiuence  of  all  the  others,  and  is  conse- 
quently forced  to  deviate  from  the  path  it 
would  describe  in  virtue  of  the  central  force 
acting  alone.  The  forces  which  cause  these 
deviations  are  called  the  perturbing  forces; 
and  the  determination  of  their  effect  on  each 


principles  on  a  basis  which  left  little  to  be  done  i  orbit  is  the  great  problem  of  physical  astro* 

uy  our  countryman  Dr.  Brook  Taylor,  the  first  nomy. 

^ifflishman  who  wrote  scientifically  on  the 

subject.    The  works  on  the  subject  are  in 

every  language  very    abvndant;    but,  in  our 

own,  the  work  of  Thomas  Malton,  published 

in  folio,  London   1776,  entitled  A   complete 

TreaOae  on  Perspective,  in  Theory  and  Practice, 

on  the  Principles  of  JOr,  Brook  Taylor,  is  the 

most  valuable  to  the  student,  and  should  be  in 

the  hands  of  everyone  who  has  a  desire  to  be 

thoroughly  acquainted  with  the  subject. 

yerapeettTe*  Aerial.    [AsniAi^l 

yersplrattoB  (from  Lat.perspiro,i6r«a<A«). 
The  vapour  secreted  by  the  ramification  of  the 
cttticular  arteries  over  the  surface  of  the  body. 
In  the  healthy  state  it  is  slightly  acid  and 
saline.  According  to  Lavoisier  and  Seguin, 
the  greatest  amount  of  perspiration  exceeds 
six  pounds  in  the  twenty-^ur  hours,  and 
the  smallest  two  pounds ;  it  is  at  its  maximum 
immediately  after  taking  food^  and  decreases 
during  digestion.  Whatever  quantity  of  food 
is  taken,  or  whatever  are  the  variations  of  the 
atmosphere,  the  same  person,  after  having 
increased  in  weight  by  all  the  food  he  has 
taken,  returns  in  twenty-four  hours  nearly  to 
the  same  weight  he  was  the  day  before,  pro- 
vided he  is  not  growing  and  has  not  indulged 
fai  any  excess. 

873 


The  simplest  case  of  the  problem  is  a  system 
in  which  there  are  only  three  bodies— a  central 
body  and  two  revolving  bodies,  disturbing  the 
motions  of  each  other.  Such,  for  example, 
would  be  the  case  of  the  sun,  the  earth,  and 
the  moon,  if  all  the  other  planets  were  con- 
ceived to  be  annihilated,  or  at  so  great  a  dis- 
tance that  their  disturbing  force  was  rendered 
insensible.  For  the  sake  of  perspicuity,  let 
one  of  the  revolving  bodies  be  called  the 
disturbed  and  the  other  the  disturbing  body. 
Now  it  is  by  no  means  difficult  to  obtain  a 
ffeneral  idea  of  the  effects  that  must  be  pro- 
duced by  the  disturbing  force.  It  is  easy  to 
see,  for  example,  that  in  certain  positions  oi 
its  orbit  the  moUon  of  the  disturbed  body 
must  be  accelerated,  and  in  others  retarded; 
that  in  one  case  it  may  be  drawn  above,  and  in 
another  depressed  below  the  plane  of  the  orbit 
which  it  would  describe  about  the  central  body. 
But  a  far  more  difficult  problem  remains — 
namely,  that  of  determining  the  ultimate  efiect 
of  the  reciprocal  action  of  the  revolving  bodies 
after  an  infinite  number  of  revolutions.  When 
the  masses  and  distances  of  the  bodies  are 
supposed  to  be  given,  this  is  a  problem  of  pure 
matnematics ;  but  such  is  its  difficulty,  that 
even  when  restricted  to  three  bodies,  its  gene- 
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nl  iolvtaon  transoends  tli6  power  of  analysis ; 
and  it  is  only  in  a  particular  case  (that»  how- 
eyer,  which  is  presented  by  nature),  namely, 
▼hen  the  mass  of  the  disturbing  body  is  yery 
small  in  comparison  of  the  central  one,  that 
mathematicians  haye  succeeded  in  integrating 
the  equations  of  motion,  and  determining  the 
final  results. 

It  is  easy  to  conceiye  that  if  the  problem 
presents  great  difficulties  when  only  three 
bodies  are  taken  into  consideration,  these 
difficulties  must  be  infinitely  increased  when 
it  is  attempted  to  investigate  the  reciprocal 
actions  of  all  the  individuals  composing  the 
solar  system.  To  determine  the  circumstances 
of  the  motions  of  so  many  bodies  projected  in 
space  and  abandoned  to  their  mutual  attrac- 
tions, is  a  problem  indeed  which  far  transcends 
the  power  of  any  known  calculus.  Neverthe- 
less, there  are  circumstances  in  the  peculiar 
constitution  of  the  solar  system  which  enable 
us  not  only  to  foresee  the  general  effect,  but 
to  determine  the  form  and  dimensions  and 
position  of  an  orbit,  and  the  place  of  the  body 
in  it,  at  any  given  time,  past  or  fature,  with  all 
the  precision  which  astronomical  observations 
admit  of.  These  circumstances  are  the  following: 
In  the  first  place,  by  reason  of  the  immensely 
preponderatmg  attraction  of  the  sun,  the  force 
by  which  any  planet  is  attracted  by  another  is 
extremely  feeble  in  comparison  of  that  by 
which  it  is  retained  in  the  orbit  it  would 
describe  if  there  was  no  other  body  than 
itself  and  the  sun.  Hence  the  deviations  from 
tliat  orbit  are  small,  and  the  disturbing  action 
of  each  planet  admits  of  being  computed 
independently  of  the  others.  In  the  second 
place,  all  the  large  planets  are  confined  to  a 
zone  of  a  few  degrees  in  breadth,  and  there- 
fore can  exert  only  a  comparatively  feeble 
infiuence  in  drawing  one  another  from  the 
planes  of  their  orbits.  In  the  third  place,  the 
system  is  broken  up  into  subordinate  and 
partial  systems,  which  are  almost  independent 
of  one  another.  Thus,  for  example,  the  sun, 
Jupiter,  and  Saturn  form  a  system,  in  which 
the  two  planets  exert  a  yery  sensible  action  on 
each  other,  but  are  very  little  affected  by  the 
infiuence  of  any  other  body ;  and  the  same  is 
the  case,  thougn  in  a  less  degree,  with  Venus 
and  the  earth.  By  reason  of  these  circum- 
stances, mathematicians  have  been  enabled  to 
accomplish  what  would  otherwise  have  been 
impossible,  and  to  express  the  disturbing 
forces  of  the  several  bodies  of  the  system  by 
algebraic  equations,  from  which  the  positions 
of  all  the  planets  and  the  principal  satellites 
are  computed  for  several  years  to  come,  and 
reduced  into  tables  for  the  purposes  of  naviga- 
tion. 

The  inequalities  produced  in  the  motions  of 
the  planets  by  their  reciprocal  actions  are 
diyided  into  two  kinds.  The  first  depend 
on  the  eatififfurationa  of  the  planets,  i.e. 
their  relative  positions  with  recard  to  each 
other;  and,  as  the  inequalities  depending  on 
this  cause  increase,  diminish,  and  disappear 
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1  after   certain    intorals    of    tikfie, '  tfi^   aw 

I  called  periodie   inMtUiHes, '    Those    of    tbv 

I  second  kind  are  independent  6f  the  rekti^ 

;  positions  of  the  planets :  they  are  also  periodic, 

but  their  periods  are  incomparably  longer  than 

'  those  of  tbe  first  Idnd ;  hence  they  are  called 

I  secular  inequaJUHea^  as  if  their  periods  were  not 

to  be  reckoned  by  years,  but  by  centuries.    It 

is  by  the  discovery  of  the  periodic  nature  and 

ultimate  compensation  of  all  the  inequalities 

of  both  kinds  occasioned  by  the  perturtnng 

forces,  that  the  permanent  stability  of  the 

system  is  demonstrated. 

In  order  to  assure  the  stability  of  the  plane- 
tary orbits,  three  elements  must  remain  con- 
stant,  or  be  subject  only  to  small  periodic 
fluctuations.    These  are:    1.  The  miQor  axis 
of  the  orbit,   or  the  planet's  mean   distance 
from  the  sun ;  2.  The  inclination  of  its  orbit 
to  a  fixed  plane ;  and,  3.  The  eccentsndty  of  the 
orbit.    Now,  with  lesi^ect  to  the  nujor  axes,  it 
has  been  demonstratea  by  Lagrange  that  they 
are  exempted  altogether  from  secular  inequali- 
ties, and  are  subject  only  to  periodical  changes 
depending  on  the  configurations  of  the  planets. 
They  are  therefore  restored   to   tiieir  formtf 
values  when  the  planets   resume   the   same 
relatiye  positions ;    and  their   mean    yalues, 
and    consequently  the  mean  motions    which 
depend    upon  them,   remain   unalterably  the 
same.    With  regard  to  the  inclinations  and 
eccentricities,  they  are  affected  both  by  periodie 
and    secular  inequalities  ;    but  their  secular 
changes  are  confined  within  yeiy  small  limits, 
and  ultimately  work  out  a  compensation  ;  and, 
further,  the  inclinations  and  eccentricities  of 
the  different  orbits  are  connected  with  eadi 
other  in  such  a  manner,  that  whatever  any  one 
orbit  gains  in  either  of  these  respects  is  lost 
among  the  others.    These  relations  are  defined 
by  the  two  following  theorems,  discoyered  by 
Lagrange,  than  whidi  analysis  has  fimiisbed 
no  more  remarkable  or  beautiftil  results : — 

1.  If  the  mass  of  evety  planet  be  multiplied 
by  the  souare  root  of  the  mijor  axis  of  its 
orbit,  ana  the  product  by  the  square  of  the 
tangent  of  its  inclination  to  a  fixed  plane,  the 
sum  of  all  these  products  will  be  oonstuitfy 
the  same  under  the  infiuence  of  their  nnttasi 
attraction. 

2.  If  the  mass  of  each  planet  be  multiplied 
br  the  square  root  of  the  axis  of  its  orbit,  sad 
the  product  by  the  square  of  the  eocentria^» 
the  sum  of  all  such  products  throughout  th» 
system  is  invariable. 

From  the  periodic  nature  of  the  changes 
produced  in  the  three  elements  menttoned 
above,  it  follows  that  the  whole  eflfeet  of  the 
perturbing  forces  is  to  cause  the  system  to 
oscillate  about  a  mean  state;  that  the  is- 
equalities  of  the  planetary  motions  are  all 
compensated  in  the  long  run  ;  and  that  codm- 
quently  the  system  contains  within  itself  no 
element  of  destruction,  but  is  calculated  to 
endure  for  ever,  unless  an  external  force  be 
introduced.  These  results  of  theory  are,  in  a 
speculative  point  of  view,   by  imt  the  bio^ 
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inttt^ting  in  the  whole  raoffe  of  aatronomical 
disoovery.  Thej  are  not  deduced,  however, 
from  the  soluticm  of  the  general  problem  of 
the  motion  of  bodies  mntually  attracting  each 
other,  but  are  founded  on  certain  conditions 
which  belong  to  the  individual  system ;  vie.  1. 
That  the  eccentricities  of  the  orbits  are  incon- 
siderable ;  2.  That  the  inclinations  to  the  plane 
of  the  ecliptic  are  small ;  and,  8.  That  all  the 
planets,  primary  and  secondary,  move  in  the 
same  direction.  Now  these  conditions  are  not 
necessaiy  consequences  of  gravitation.  For 
anything  that  has  been  proved  to  the  contrary, 
a  system  might  exist  under  the  Newtonian  law 
of  gravitation  in  which  not  one  of  them  would 
be  satisfied.  Of  their  final  causes,  however,  we 
are,  and  may  ever  remain,  entirely  ignorant ; 
but  the  fact  of  their  existence  (for  the  chances 
are  almost  as  infinity  to  one  that  they  are 
not  accidental)  proves  clearly  enough  that  the 
primitive  impulse  which  determined  the  direc- 
tions of  the  different  motions  must  hare  been 
communicated  to  all  the  planets  and  satellites 
by  the  same  mechanical  cause. 

The  histoiy  of  the  problem  of  the  perturba- 
tions dates  from  the  discovery  of  universal 
gravitation.  Newton  himself  pointed  out  the 
general  effects  which  the  mutual  attractions 
of  the  planets  must  have  in  disturbing  the 
motions  of  each  other,  and  applied  his  theory 
to  the  investigation  of  the  precession  of  the 
equinoxes,  and  the  inequalities  of  the  moon. 
The  problem  of  three  bodies  was  solved  by 
Clairaut,  D^Alembert,  and  Euler,  about  the 
middle  of  the  last  century.  Euler  first  pointed 
out  the  periodic  nature  of  the  variations  of  the 
orbits  of  Jupiter  and  Saturn  occasioned  by 
their  mutual  perturbations.  Laplace  remarked 
that  on  taking  account  of  some  of  the  first 
terms  of  the  analytical  developement  of  the 
expressions  of  the  perturbed  orbits,  those  on 
which  the  secular  inequalities  depend  are  ca- 
pable of  increase  only  within  certain  limits; 
and  Lagrange  demonstrated  generally  that  no 
secular  inequality,  or  term  proportionial  to  the 
time,  can  possibly  enter  into  the  expression  of 
the  greater  axis  of  the  orbit,  or  the  mean 
motion  which  depends  on  it.  It  may  be  said 
that  the  discoveries  of  these  two  great  mathe- 
maticians completed  the  theoty  of  gravitation, 
inasmuch  as  eveiy  inequality  in  the  system 
not  previously  accounted  for  was  by  them 
referred  to  its  proximate  cause,  and  its  analy- 
tical expression  assigned.  The  labours  of  all 
succeeding  mathematicians  in  the  department  of 
physical  astronomy  have  been  confined  to  the 
extension  and  simplification  of  their  theories. 

It  may  be  affirmed  that  the  discovery  of 
the  planet  Neptune  simply  by  means  of  a 
searching  investigation  into  the  unknown 
cause  of  some  of  ike  outstanding  pertmbations 
of  the  planet  Uranus,  for  ever  set  the  seal  on 
the  theory  of  universal  gravitation. 

H.  Leverrier  is  now  occupied  upon  a  eom- 
plete  investigation  into  the  mutual  perturba- 
tions and  masses  of  the  different  membezt  of 
the  solar  system. 
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For  a  popular  account  of  this  subject,  €ht 
reader  may  consult  Laplace,  ^HhneduM&ndtl, 
Sir  J.  Herschel's  Outlines  of  Astrvnom^y  and 
Airy's  Gravitation,  The  mathematical  theory 
is  contained  in  ih»Mioani^^  OUeBte^  and  other 
works  on  physical  astronomy.  (Playfair, 
Outlines  of  Natural  Philosophy ;  Woodhouse, 
Astronomy^YoX.ii, ;  Pont^ulant,  ThhrviAna' 
lytique  du  Systems  du  Monde ;  Ghautier,  Essai 
nistorique  sur  le  Problhne  des  Trois  Corps.) 

VertoMds.    [Hoofing  Cough.] 

VenUe  (Lat.  perula,  a  little  satchd).  In 
Botany,  the  covering  of  a  leaf-bud  formed  by 
scales. 

VeruTlaa  Balsam.  The  produce  of  the 
Myrospermum  perui/erum,  a  tree  which  grows 
in  the  warmest  parts  of  South  America.  It  is 
obtained  by  boiling  the  twigs  in  water,  and  is 
a  thick  brown  liquid,  of  a  fragrant  odour,  and  a 
pungent  and  bitterish  fiavour. 

yeruTiaa  Bark.    [Cdtchona.] 

yemvlBf  ClBBTtio  Alcoliol,  Sfjrrone. 
One  of  the  products  of  the  distillation  of  Peru- 
vian balsam.    It  forms  white  crystals. 

yesttlanee  (Lat.  pestilentia,  from  pestis,  a 
pla^).  Anv  contagious  or  infectious  disease 
which  is  endemic  or  epidemic,  and  mortaL 
[Plaoub.] 

Vetals  (Gr.  v^oXoy,  a  leaf).  In  Botany, 
petals  are  the  divisions  of  the  corolla  of  a  plant. 
Flowers  in  which  the  divisions  are  all  united  are 
called  manopetalous  or  gamopeUdous ;  those  in 
which  they  are  all  separate  are  pdypetahus. 

Vetalism  (Gr.  TeroAifffi^s,  from  ir^roAor). 
In  Greek  Antiquities,  a  form  of  condemnation 
practised  at  Syracuse,  by  which  persons  con*- 
sidered  dangerous  to  the  state  were  banished 
for  five  years,  with  leave  to  ei^'oy  their  estates 
and  to  return  after  that  period.  It  was,  in  fact, 
only  another  form  of  the  Athenian  ostracism 
[Ostracism]  ;  butinthe  latter  the  condemnation 
was  written  on  shells  and  lasted  for  ten  years, 
whereas  in  petalism  leaves  were  employed,  and 
the  condemnation  lasted  only  five  years. 

yetalite  (Gr.  v^oXor,  a  leaf;  from  its 
lamellar  structure  in  one  direction).  A  Swedish 
mineral  of  a  white,  greyish,  or  greenish  colour; 
often  with  a  tinge  of  red.  It  is  an  anhydrous 
silicate  of  alumina,  soda,  and  lithia ;  sometimes 
containing  as  much  as  five  or  six  per  cent,  of 
the  latter. 

Vetaloearans  (Gr.  wiraXw ;  ircoof ,  a  horn), 
A  tribe  of  Coleopterous  insects,  in<uuding  those 
which  have  antennse  terminated  by  a  foliatsd 
mass. 

VetaloidAOUs  (Gr.  WraXor,  and  cTiet,  lik^ 
ness),  A  term  applied  by  botanists  to  any  organ, 
not  being  a  petal,  the  texture  and  colour  of 
which  resemble  those  of  a  petal. 

yetard  (Fr.).  In  Artillezy,  an  engine 
formerlv  much  used  for  breaking  down  gates, 
barricades,  &e.  The  petard  was  formed  of  gun 
metal,  was  bell-shapea,  and  held  from  nine  to 
twenty  pounds  of  gunpowder.  When  about  to 
be  used,  it  was  screwed  to  a  thick  plank,  and 
suspended  before  the  gate  to  be  burst  open. 
Gunpowder  in  loose  bags,  being  equaUy  emca* 
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doi|i,  is  now  employed  for  the  same  purpose ; 
but  yery  probably  the  principle  of  the  petard 
will  again  be  applied  to  bursting  open  gates, 
&c.  by  gun-cotton. 

Vetasns  (Gr.  viraffos),  A  broad-brimmed 
hat  used  on  journeys  by  the  ancient  Greeks  ; 
hence  a  petasus  with  wings  attached  to  it  is 
the  emblem  of  Hbbmss. 

Vetanilst  (Gr.  wiravpoWf  a  perching  jpole, 
probably  from  viaavpotf  the  iBolic  form  of 
f4MT^0fpos,  on  high).  The  name  of  a  genus  of 
Marsupial  animals,  termed  Petaurus  by  Shaw, 
in  which  the  head  is  rather  short,  the  «ars 
small  and  hairy ;  the  skin  of  the  flanks  is  ex- 
tended between  the  anterior  and  posterior 
limbs,  and  covered  with  hair ;  and  the  tail  is 
not  prehensile.  The  genus  inhabits  New  South 
Wales. 

y  eteolii8B  (Ital.  peteochia).  Small  red  spots 
produced  by  the  effusion  of  drops  of  blood  in 
the  skin,  immediately  under  the  cuticle.  They 
somewhat  resemble  flea-bites,  and  indicate  an 
altered  and  impure  state  of  the  blood. 

yeter-penoe.  The  popular  name  of  an 
impost,  oUierwise  ienaeithefee  of  Rome,  or, 
in  the  Anglo-Saxon,  Bomescoi:  originally  a 
voluntary  offering  by  the  faithful  to  tne  see  of 
Borne ;  afterwards  a  due  levied  in  various 
amounts  from  every  house  or  family  in  a 
country.  Peter-pence  were  paid  in  France, 
Poland,  and  other  realms.  In  England  this 
tax  is  recognised  by  the  Norman  laws  of 
William  the  Conqueror.  Edward  III.  dis- 
continued the  payment  when  the  popes  resided 
at  Avignon ;  but  it  was  afterwards  revived,  and 
Anally  ceased  in  the  reign  of  Henry  VIII. 

yetlola  (Lat.  petiolus,  a  amaUfoot).  In 
Botany,  that  portion  of  a  leaf  whid^  connects 
the  lamina  with  the  stem  of  a  plant;  the 
footstalk. 

yetit  Treason*  In  Law,  the  offence  of 
murder  by  a  subordinate  in  certain  cases ;  as 
bv  a  servant  of  his  master,  an  ecclesiastic  of 
his  prelate,  a  wife  of  her  husband.  But  the 
distinction  between  this  and  ordinary  murder 
is  now  abolished. 

yetlt-i;raiii«  An  essential  oil  obtained 
from  the  fruit  and  leaves  of  the  Seville  Orange, 
Citrus  bigarcidia, 

Vetitio  PiiBOlpli  (Lat.  a  demand  of  the 
principle).  In  Logic,  a  popular '  designation 
for  a  species  of  vicious  reasoning,  which  con- 
sists in  tacitly  assuming  the  proposition  to 
be  proved  as  a  premiss  of  the  syllogism  by 
which  it  is  to  be  proved  :  vulgo,  begging  tne 
question, 

VettttoB  (Lat.  petitio).  This  word  signifies 
generally  a  supplication  preferred  by  one  person 
to  another,  who  is  supposed  to  be  capable  of 
granting  the  request.  The  right  of  the  British 
subject  to  petition  either  house  of  parliament^ 
or  the  king,  was  declared  by  the  Bill  of  Rights. 
But  this  Act  is  not  considered  as  having  repealed 
13  Ch.  II.  Stat  1  c.  5,  by  which  it  iscrimmal  to 
solicit  or  procure  the  putting  the  handi  of  more 
than  twenty  persons  to  a  petition  fofr  altera- 
tiont  in  church  or  state,  unless  by  content  of 
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three  or  more  justices,  or  a  majority  of  the 
grand  jury  at  assizes  or  sessions,  &c ;  and 
repairing  to  the  king  or  parliament  to  deliver 
such  petition  with  above  the  number  of  ten 
persons  is  also  rendered  criminaL 

Pbtitiok.  In  Equity  Jurisprudence,  an 
application  in  writing  addressed  to  the^iOrd 
Chancellor  or  the  Master  of  the  Rolls,  in 
which  certain  facts  are  set  forth  as  the  groimd 
on  which  the  petitioner  rests  his  prayer  for 
the  order  and  aircction  of  the  court. 

VettttOB  of  Bight.  In  Law,  one  of  the 
common  law  methods  of  obtaining  posseooon 
or  restitution  from  the  crown  of  real  or  personal 
property.  The  proceedings  upon  a  petition  of 
right  have  lately  been  simplified  and  improved 
by  Stat.  23  &  24  Vict,  c  84. 

In  English  History,  the  Parliamentary  de- 
claration, made  in  the  third  year  of  Charles  L 
(3  Ch.  I.  c.  I),  of  the  liberties  of  the  people, 
and  assented  to  by  the  crown,  is  commonly 
termed  the  Petition  of  Right. 

yetlworiaoeoD  (Petiveria,  one  of  the  gene* 
ra ).  A  small  natural  order  of  monochlamydeons 
Exogens,  belonging  to  the  Sapindal  alliance,  in 
whidi  they  are  luiown  by  naving  apetalous 
flowers,  and  a  solitary  carpel.  They  are  found 
in  the  West  Indies  and  tropical  America.  Peti- 
veria alliacea,  the  Guinea-hen  weed  of  the  VfesA 
Indies,  has  a  strong  garlic-like  odour,  and  is 
excessively  acrid ;  it  is  used  in  warm  baths  to 
restore  motion  to  paralysed  limbs. 

VetOBiT*  The  Chinese  white  copper;  it  is 
an  alloy  of  copper  and  nickel.     [Pakfomo.] 

Vatrels.  In  Ornithology.    [Pbocellarls.] 

Vetrlfkotloiui  (Lat.  petra,a  etanet  and  factor 
I  make).  A  general  term  by  which  naturalists 
designate  the  conversion  of  vegetable  or  animal 
materials  into  a  stony  substance.  The  woxd  is 
equivalent  to  such  expressions  as  organised 
fossils,  organic  remains,  &c.,  which,  however, 
are  all  liable  to  exception  on  the  ground  of  not 
distinctly  explaining  what  they  are  meant  to 
define;  and  though  the  term  petrifaction  is 
itself  open  to  censure  on  the  same  score,  it  does 
not  seem  that  any  other  word  more  acceptable 
to  the  naturalist  has  hitherto  been  found  to 
supersede  it. 

Vetrobmaians.  The  followers  of  Peter 
de  Bruys,  who,  in  the  twelfth  centuiy,  de- 
claimed against  the  vices  of  the  clergy,  and 
gained  numerous  adherents  in  the  South  of 
France.  The  exact  opinions  which  he  advanced 
are  to  be  collected  only  from  the  asseitions 
of  his  adversaries,  who,  at  a  time  when  the 
lower  classes  throughout  Europe  were  listeniog 
eagerly  to  violent  oppugners  of  the  dominant 
church,  did  not  fail  to  exaggerate  their  doc- 
trines to  suit  their  own  purposes.  Bendes 
the  vague  charge  of  Manicheism  which  wis 
made  against  most  of  these  sectarians,  the 
imputations  cast  upon  them  refer  chiefly  to 
their  contempt  for  the  ordinances  of  the  chnrrh ; 
in  which,  along  with  the  real  abuses  of  the  day. 
the  cruciflxes,  images,  and  relics,  the  ignonnt 
multitude  may  have  included  the  sacraments 
and  other  rites  and  ceremonies  in  indiserimiosts 
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abhorrence.  A  treatise  was  composed  against 
them  by  St.  Bernard.  (Faber*s  Albi^ensea  and 
Waldenses ;  Waddington's  Hist,  of  the  Churchy 
ch.  xyiii.;  MUman's  Zjatin  Christianity/ ,  bk.  ix. 
ch.  viii.) 

PetFoleum  (Gr.  *4rpa,  Lat.  petra,  a  rock ; 
oleum,  oU),  Bock  oil.  Liquid  bitumens  found 
in  several  parts  of  Europ<»,  in  Persia,  in  the 
West  Indies,  and  in  profuse  abxmdance  in  the 
United  States  and  Canada.  These  oils  vary 
in  colour  and  consistence,  and  their  specific 
gravity  ranges  between  0*83  and  0-89.  When 
subjected  to  fractional  distillation,  they  may 
be  resolved  into  several  hydrocarbons,  some  of 
them  volatilising  on  exposure  to  the  air,  and 
leaving  scarcely  any  residue.  They  have  lately 
become  of  considerable  commercial  importance, 
and  are  used  for  burning  in  lamps,  as  solvents 
for  caoutchouc  and  gutta  percha,  and  some- 
times as  fuel. 

Petrolin.  A  substance  obtained  by  dis- 
tilling the  petroleum  of  Rangoon ;  analogous 
to  paraffin, 

Petromysoa  (a  word  coined  from  6r.  ire- 
rpos,  a  stone f  and  m^i  ^  ^  shut,  as  of  the  lips). 
A  genus  of  cyclostomous  fishes,  comprising  the 
lampreys,  in  which  the  skeleton  is  imperfectly- 
developed,  and  the  pectoral  and  ventral  fins  are 
absent.  Three  species  are  known  in  England, 
P.  marinus,  P.  Planeri,  and  P.  fluviatilis.  The 
last  is  the  lampeon,  or  lamprey,  which  was  for- 
merly caught  m  great  numbers  in  the  Thames ; 
but  the  fishery  has  of  late  much  decreased. 

PctroftHnqm  (Gr.  wtrpoaihtvop^  rock 
parsley).  The  scientific  name  of  the  genus 
which  contains  the  Parsley,  a  plant  exten- 
sively cultivated  in  our  gardens  for  its  use  as 
a  potherb,  and  also  for  garnishing.  The  re- 
semblance of  the  leaves  of  the  common  plain- 
leaved  Parsley  to  those  of  the  poisonous  Fool's 
Parsley  {Mthitsa)  has  sometimes  resulted  in 
serious  consequences,  when  the  latter  have  been 
accidentally  substituted  for  the  former.  Hence 
it  is  better  and  safer  to  use,  for  all  culinary 
pnrposes,  only  the  curled-leaved  varieties, 
which  are  sufiiciently  common. 

PetrosUex  (Gr.  v^poy,  a  roek,  and  Lat. 
silex,  Jlint).  A  name  for  Adinole  or  compact 
impure  Felspar,  like  that  forming  rock-masses, 
or  the  base  of  porphyry.  ^ 

Petty  Jury.  The  jury  in  criminal  cases 
who  try  prisoners  against  whom  a  true  bill  has 
been  found  by  the  grand  jury. 

Petty  Ziareeny.  A  name  applied  to  the 
crime  of  stealing  goods  to  the  value  of  twelve 
pence  or  under,  in  distinction  to  grand  larceny, 
or  the  stealing  of  goods  above  that  value,  which 
was  formerly  punishable  with  death.  The 
distinction  between  grand  and  petty  larceny,  and 
the  capital  punishment  of  the  former,  were  both 
abolished  in  1807  (stat  7  &  8  Geo.  IV.  c  29). 
[Labobtt.] 

Petty  Ofleers.  On  Shipboard,  a  superior 
class  of  seamen  and  artificers.  They  correspond 
in  rank  and  (mutatis  mutandis)  in  duties  to  non- 
eommissioned  officers  in  the  army  or  foremen 
in  dvil  life. 
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Petunia  (from  petun,  the  Brazilian  name 
of  tobacco).  This  name,  applied  to  the  present 
genus  in  consequence  of  its  near  relation  to  the 
tobacco  plant,  represents  a  popular  garden 
fiower  of  the  Solanaceous  family,  remarkable 
for  its  large  showy  fimnel-sbaped  or  salver- 
shaped  fiowers,  which,  originally  white  or 
'purple,  have  become  varied  in  the  hands  of  the 
gardener  till  they  embrace  nearly  every  shade 
between  the  two^  the  colours  being  either  plain, 
or  veined  in  a  variety  of  ways,  or  sometimes 
striped.  They  rank  amongst  what  are  called 
halt-hardy  plants,  and  are  great  ornaments  of 
the  summer  fiower  garden. 

Petuntse  or  Peli-tan-tee.  A  felspathic 
rock,  containing  an  admixture  of  quartz,  and 
used  in  China,  when  mixed  with  Kaolin,  for 
making  porcelain. 

Petwortli  Marlile*  A  variously  coloured 
limestone,  occurring  in  the  weald-clay,  and  com- 
posed of  the  remains  of  fresh-water  shells.  It 
IS  also  called  Sussex  marble. 

Petslte.  A  variety  of  Hessite  or  Telluric 
silver,  in  which  a  part  of  the  silver  is  replaced 
by  gold.  It  is  foxmd  in  the  mines  of  Nagyag, 
and  named  after  Pets,  by  whom  it  was  ana- 
lysed. 

Peuoedanlne  (Gr.  ireiMccSar^f,  bitter).  A 
crystallisable  principle  existing  in  the  root  of 
Hog's  Fennel  or  Sulphur-wort,  the  Peucedanwn 
officinale  of  botanists. 

Penoyl  (Gr.  irt^,  a  fir-tree).  Tbbkbi- 
LBKB.  A  liquid  obtained  bj  the  action  of  lime 
upon  the  liydrochlorate  of  oil  of  turpentine,  of 
which  oil  it  appears  to  be  an  isomeric  modi- 
fication.   Its  formula  is  C,,H«. 

Pentinreiian  Map  or  Table  (Ger.  Peu- 
tinger  Tafel ;  so  called  from  Conrad  Feutinger, 
a  native  of  Augsburg,  who  was  the  first  to  make 
it  generally  known).  The  name  eiven  to  a  map 
of  the  roads  of  the  ancient  Koman  worh^ 
written  on  parchment,  and  supposed  to  have 
been  constructed  about  the  time  of  Alexander 
Sererus,  a.d.  226,  The  original,  which  is  21 
feet  in  length,  and  only  about  one  foot  in  width, 
is  deposited  in  the  imperial  library  at  Vienna ; 
but  copies  of  it  are  to  be  found  in  the  Ptolemy  of 
Bertius ;  in  Home,  Orbis  JkHneatio;  in  Bergier, 
Traiti  Historiauedes  Grands  ChemmsdeF  Empire 
Romain  ;  ana  part  of  it  in  Murray's  Eneyclo- 
ptedia  of  Geography.  Combined  with  the  cele- 
brated Antonine  Itinerary ,  which  it  serves  admir- 
ably to  illustrate,  though  it  differs  in  several 
essential  particulars,  the  Peutingerian  Table 
may  be  justly  regarded  as  one  of  the  most 
valuable  bequests  of  ancient  geography  to 
modem  times.  In  this  table  the  nigh  road 
which  traversed  the  Boman  empire  in  the 
general  diz«ction  of  east  and  west  is  made  tlie 
first  meridian,  and  to  this  every  part  is  subjected. 
The  objects  along  this  line  are  minutely  and 
faithfaUy  exhibited ;  but  of  those  lyine  to  the 
north  and  south  of  it  only  some  genertu  notion 
can  be  conveyed.  From  the  novel  and  peculiar 
construction  of  the  table,  evenr  object  is  of 
course  enormouslv  extended  in  lengUi  and 
reduced  in  breadth.    (Mannert't  IntndiictioB 
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t»  faia  edit,  of  the  BmUingsrum  T\gbUf  Leipsic 
1824.) 

Pewter  (Old  Fk*.  pentre,  Dutch  ^uter, 
jQieauter:  Wedgwood).  An  alloy  of  tin  with 
lead  and  antimony  frequently  beius  this  name  ; 
but  the  best  pewter  waa  fonnerly  made  of  12 
parte  of  tin  with  1  of  antimony^  and  a  very 
email  addition  of  oom>er.  A  fine  pewter  ia 
made,  according  to  Aiken»  by  ftieing  together 
100  parts  of  tin,  8  of  antimony,  1  of  bismuth, 
and  4  of  coroer.  The  use  of  these  additions  to 
tin  is  to  harden  it  and  preserve  its  colour ;  and 
a  good  pewter,  when  clean  and  polished,  has 
a  silyeiy  lustre,  and  does  not  readily  tarn- 
ish. Common  pewter,  of  which  measures  and 
.  pewter  pots  are  made,  is  an  alloy  of  lead  and 
tin. 

Peyer'a  Olende.  Small  glandular  sacculi 
peculiar  to  the  mucous  membrane  of  the  small 
mtestines«  When  scattered  singly,  they  are 
called  glandnkg  solitaria;  when  they  are 
aggregated  into  groups,  they  are  termed 
gJandtUa  agmdnata  or  Peer's  paUhes^  from 
the  anatomist  who  first  described  them.  [Ao- 
MiKATB  Glands.] 

Pesophape  (Gr.  w§(69^pede9trian,  and  ^^, 
pigeon).  A  genus  of  extinct  columbine  birds, 
found  by  Le^at  in  the  island  of  Rodriguez 
and  termed  solitaire.  A  few  bones  have  been 
preserved  in  the  Paris  and  Glasgow  collec- 
tions, and  some  have  lately  reached  this 
country.  The  figure  of  Legnat  indicates  a 
8truthious  affinity  in  the  bird,  but  the  legs  and 
neck  were  longer,  the  beak  shorter,  and  the 
-wings,  though  useless  in  flight,  were  somewhat 
more  developed  than  inDidus.  Cuvier  pointed 
out  its  gallinaceous  affinities,  and  Stnckland 
(Ihdo  and  iU  Kindred^  114)  remarks  that  the 
short  arched  bo:ik,  and  the  defensive  structure 
of  the  wings,  remind  us  of  the  cassowary 
imther  than  the  dodo,  but  the  osteological  evi- 
dences indicate  that  it  offers  many  points  of 
analogy  with  the  dodo  and  the  pigeons. 

PIMBeii.  A  name  given  by  ^ofessor  Cay- 
ley  to  certain  functions  which  occur  in  the 
solution  of  the  following  important  problem  in 
the  theory  of  differential  equations,  well  known 
.as  X^affs  problem.  To  r^uce  the  differential 
expression, 

'  X^  dxi  -f-  Xj  (2ffg  -f  .  .  .  .  XjB  dx^ttf 

where  J^i,  X,  &c. . .  are  each  given  functions 
of  the  2n  variables  Xi,  x,  .  .  .  .  x^n,  to  the 
form 

Yj  rfyi  +  Y,  dy,  +  .  .  .  .  Y^  dy^, 

where  the  Y^,  Y»  .  .  .  ^m  Vi*  y«.-  •  •  ^n  are 
again  functions  of  the.  same  2n  variables. 

Jacobi  and  Cayley,  botk  of  whom  have  in- 
vestigated thiv  problem  in  the  pages  of  Crelle's 
Journal f  adopt  the  symbol  (1,2,3,4, ...  n)  to 
denote  a  Pfiiffian,.  n  being  always  an  oven  num- 
ber. Such  a  flection  .cqu^ists  of  .a  sum  of 
.1.3.5.  . . .  (ii-ri)  terms,,  eac^  of  w:hich  is  a 

'product  ef  •  factors  or  <xms^'^uifn/9.  The  gene- 

.nl  symbol.  &r  a  constituent  is  (t,  ir),  where  t 
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and  k  are  difftreni  nmnberB^  and  tSl  are  wa^ 
posed  to  satisfy  the  relation 

(•,A)  +  (A,t)-0. 

This  being  understood,  a  Pfinfiian  is  defined  by 
the  following  relation,  which  may  be  'Qgnded 
as  a. reduction-formula: 

(1,2,3,4,  .  .  .n-l,n)-(l,2).(3.4, ..  .  a) 
+  (1,3) .  (4, 6, . .  fi,2)  +  . .  (l,n) .  2, 8, .  .(e-1). 

It  is  important  to  observe  that  in  the  symbols 
for  the  Pfaffians  of  lower  order  on  the  right  of 
this  equation  the  numbers  are  written  in  eydie 
order.  The  interchange  of  any  two  symbols 
f  and  k^  in  fkct,  is  equivalent  to  a  change  of 
sign  of  the  whole  Pfiiffian,  e.  g. 

(1,2,3,  .  .  .  «)-  -(2, 1,8  .  ...»). 

The  square  of  eveiy  Pfaffian  is  a  skew  symme- 
trical determinant.    For  instance, 

(1,  2, 3, 4)«-  [(1,  2)  (3, 4)  4.  (1,  3)  (4,  S) 

+  (1.4)(2,3)1« 


0 
(2, 


(1,2) 
,1)      0 
(8,1)   (8.2) 
(4.1)    (4,2) 


(1.8) 
(2.8) 

0 

(4.3) 


(1,4) 
(2.4) 

(8.4) 

0 


[Skew  Stiootbical  DBTESMiNAirr.] 

A  recent  and  very  complete  inreetigation  of 
Pfaff's  problem  by  Clebsch  will  be  found  in 
Crello*s  Journal^  vols.  Ix.  and  Izi,  1862. 

VliliceUte  (Gr.  ^^f,  a  lemtil^  and  hiBn, 
stone),  A  hydrated  silicate  of  alumina  and 
lime,  with  a  small  quantity  of  soda,  potash. 
&c.  It  is  a  variety  of  Chabasite  occuning 
in  greyish-white  or  pinkish  crystala  in  cavi- 
ties of  amygdaloidal  greenstone  at  the  Giant*i 
Causeway ;  at  Castle  Kocks,  Magilligan,  Deny; 
also  at  Leipa  in  Bohemia;  and  at  New  York 
Island. 

Vtiaeaetttaa  (Gr.  Waxcf ).  In  liie  Homeric 
Mythology,  the  inhabitants  of  an  island  called 
Scneria,  of  i^dch  Alkinods,  the  hmband  of 
Ar^tA  and  father  of  NausicaA,  is  the  kins^ 
Odysseus,  cast  on  the  shore  of  this  island,  u 
found  by  NausicaA,  who  guides  him  to  her 
father's  house,  where  he  is  hospitably  enter* 
tained;  but  although  NausicaA  is  offered  to  hia 
in  marriage,  he  says  that  he  must  go  hosM  to 
PszntLOFft,  whom  he  had  left  twent?^  years  ago; 
and  accoidingly  the  Phteacian  ships  coovtf 
him  from  S<£eria  to  Ithifica,  .  Mn^leaming 
has  been  employed  to  identify. Scheria  .wits 
the  island  of  Coroyra  or  Oorfh;  yet  it  ia-bst 
lost  labour  to  seek  in  earthly  gcogEBp^  ^ 
the  beautiful  cloud  land  where  t&  toiling  son 
rests  for  a  while  b^ore  he  hastens  .to  his  sst- 
ting  in  the  far  west 

Whrnaowmmm  (Gr.  ^^oire,  to  9kom,  and 
7c(/iof,  marriaoe).  One  of  the  two  prJiwfr*^ 
groups  into  wnidb  plants  axe  divided  $  Pbano- 
gams  beinff  those  wUeh-  .prodnoe^.  manifest 
flowers^  and  CmTPTOOUis^.thoae  jwhidi  da  not 
The  same  distmctions  ase  sspressed  by  Iks 
terms  flowering  plants  and  flowerUsA  fimUa^ 
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V  Fb— then  (Gr.  ^idur).  This  wOTd,  mean-  i 
ing  literally  glittering^  was  at  first,  like  I^kios, ' 
Delios,  and  Phabus,  merely  a  name  for  the 
shining  sun,  as  Endyxiox  was  an  epithet  for 
the  sun  at  his  setting ;  and  as  long  as  this  was 
the  case,  therfr  could  manifestly  be  no  penioni- 
flcation  of  these  names.  But  in  the  measure 
in  which  their  real  meaning  was  forgotten, 
the  temptation  to  give  to  each  name  its  own 
embodiment  became  more  and  more  powerful. 
The  process  of  disintegration  in  this  myth  is 
first  shown  in  the  Odyssey^  zxiii.  246,  where 
Phaethon  is  the  name  of  one  of  the  horses  of  the 
■un ;  it  is  next  seen  as  the  name  of  a  son  of 
Kephalos  (the  hcud  of  the  sun),  his  mother 
being  either  Eos,  the  morning ^  or  H^mera,  tJie 
day.  In  another  version,  Phaethon  is  a  son  of 
Helios,  the  sun^  and  ClymenS,  and  in  &ct  a  mere 
image  of  his  father  s  splendour.  The  disasters 
caused  by  the  excessive  heat  of  the  sun  might, 
therefore,  be  attributed  to  him  as  to  one  less 
capable  of  guiding  the  fiery  horses.  Such  a  being 
must  necessarily  lack  the  strength,  though  not 
the  spirit,  of  his  father ;  and  that  which  would  be 
the  calm  consciousness  of  power  in  the  parent, 
would  become  a  rash  ambition  in  the  child ; 
and  thus  would  be  furnished  the  groundwork 
of  the  legend  of  Phaethon,  who  may  be  wounded 
and  slam,  although  his  father  can  suffer  no 
hurt  Hence  the  tale  ran  that  Phaethon, 
having  through  the  aid  of  ClymenS  obtained 
possession  of  the  chariot  of  the  sun  for  one  day, 
lost  command  of  the  horses,  who,  approaching 
too  near  the  earth,  scorched  it  up ;  that  Zeus, 
to  arrest  the  mischief,  smote  Phaethon  with  a 
thunderbolt  and  hurled  him  from  the  chariot, 
and  that  this  evil  befell  him  because,  contrary 
to  his  express  promise,  he  touched  tiie  horses 
with  his  whip. 

The  whole  of  this  myth  reappears  in  the 
legends  of  Achilleus  and  Odysseus.  Of.  the 
former  the  image  or  secondary  is  Patroclus,  the 
son  of  MeboBtias ;  of  the  latter,  Telemadius. 
Mr.  Orote  has  remarked  (History  of  Greece, 
ii.  238)  that  'Patroclus  has  no  substantive 
position ;  he  is  the  attached  friend  and  second  of 
Achilleus,  and  nothing  else.'  Hence  he  can  do 
nothing  xmtil  he  is  expressly  sent  forth  by 
Achilleus;  and  when  he  is  sent  forth,  the 
MTBMnM)K8  stream  after  him  like  a  pack  of 
wolves.  But  as  Helios  waimed  Phaethon  not 
to  whip  the  horses,  so  Achilleus  strictly  charges 
Patrouus  not  to  drive  his  chariot  in  any  other 
ftfh  than  that  whidi  he  ia  bidden  keen.  The 
Injunction  is  in  each  case  disobeyed,  ana  Pfttro- 
dus  is  consequently  slain  by  Hector,  as  Phaethon 
was  smitten  by  the  thimderbolt  of  Zeus. 

Of  Telemachns,  the  son  of  Odysseus  and 
PenelopA,  Mr.  Grote  remarks  that  he  stands  to 
his  father  in  the  same  relation  of  dependence 
as  that  of  Patroclus  to  Achilleus.  Like 
Patrodus,  he  can  act  only  on  the  bidding  of 
his  father,  and  like  him  he  is  wounded,  lAile 
Odysseus  sustains  no  hurt,  in  the  battle  with  the 
suitors.  His  very  name  suggests  a  oomparison 
with  the  myth^of  TxLVPHVB  and  Tklbteama. 

[JffinjADBS.] 
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(Or.  ^teyi^euwa^from  ^iywuf,  to 
eat),  A  term  applied  to  ulcers  which  rapidly  cor* 
rode  and  destroy  the  parts  which  they  attack, 

Vbalaenopsls  (Or.  ^cUaiva,  a  moth ;  6\lfts, 
appearance).  One  of  the  finer  genera  of  the 
order  of  Oit:hidaceous  plants.  P.  amabilie,  the 
Indian  Butterfly  plant,  with  its  large  spreading 
dead-white  flowers,  is  very  handsome,  as  are  also 
some  closely  allied  plants  bearing  other  specific 
names.  P.  eumatrana  and  Luddemanirianat 
recently  introduced,  with  very  different  fiowera, 
spotted  and  barred  with  chocolate  or  purple, 
are  also  prized  for  their  blossoms;  while  in 
P,  Schilleriana,  which  has  beautiful  spreading 
pinkish  fiowers,  the  leaves  are  also  handsomely 
mottled  with  grey,  thus  having  both  leaves  and 
fiowers  ornamental.  They  are  all  natives  of  the 
Indian  Archipelago. 

PluOaHier  (Or.  <pd^«y^,  a  phalanx).  The 
name  of  a  genus  of  Marsupial  animals,  in- 
cluding those  in  which  the  second  and  third 
toes  of  each  hind  foot  are  united  together  as 
far  as  the  last  phalanx  in  a  common  cutaneous 
sheath,  and  wnich  have  a  hinder  thumb,  but 
no  lateral  cutaneous  parachute.   . 

PbalmBf  e»  (Gr.  ^dkayy^s,  battalions).  In 
Anatomy,  the  small  bones  of  the  fingers  and 
toes, 

Phalakobs.  In  Botanv,  a  term  applied  to 
bundles  of  stamens,  i.e.  wnen  stamens  are  col- 
lected into  tufts  or  groups,  as  in  Hypericum 
and  many  other  plants. 

Vlial^iiKliiin  or  Sheplievd  Bplder.  The 
name  of  a  genus  of  Arachnidans,  i^dudinff 
those  in  which  all  the  legs  are  ver^  loujz  and 
slender;  the  tarsi  sometimes  consistmg  of  more 
than  fifty  joints. 

yHi^laiiT  (Gr.  ^4^a7|).  The  dose  order  of 
battle,  in  which  the  heavy-armed  troops  of  a 
Grecian  army  were  usually  drawn  up.  There 
were  several  different  arrangements  of  the 
phalanx  peculiar  to  different  states;  but  the 
most  celebrated  was  that  invented  by  Philip 
of  Macedon.  The  men  stood  dose  together, 
sometimes  with  their  shields  locked,  in  ranks 
of  several  men  in  depth,  displaying  in  front  a 
roF  of  lon^-extended  spears,  or  rather  a  wall 
of  spear-points.  The  phalanx,  whose  charge 
was  irresistible  in  a  smooth  plain  by.  a  lighter 
body,  was  found  to  bo  overmatched  by  the 
combined  strength  and  activity  of  the  Roman 
legion,  which  was  able  to  take  advantage  of 
any  inequality  of  ground,  and  charge  in  flank 
and  rear;  and  when  once  an  acddent  offered 
an  opening  in  the  unwieldy  mass  of  the  enemy, 
their  confusion  was  inevitable,  and  rally  hope- 
less. For  a  detailed  account  of  the  various 
modifications  of  the  phalanx,  see  Br.  Smith's 
JHctionaryt/  Greek  and  Boman  Antiquities,  b.t. 
'Exerdtus.* 

PlialMrls  (Gr.).  The  gequs  of  grasses  to 
which  belongs  the  plant  yielding  the  Canary- 
seeds  of  the  shops,  so  much  used  for  feeding 
small  cage-birds.  This  is  the  P.  panariensis  of 
botaiiists,  and  inth  its  dose  ovate  panides  and 
broad  keeled  ^hnnes  is  xat&er  ornamental  in 
charactef* 
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yiuaarls,  Sptotles  oi;  These  letters, 
ascribed  to  Fhalaris,  tyrant  of  Agrigentom  in 
Sicily,  are  now  known  chiefly  as  we  subject  of 
the  controversy  between  Bentley  and  Boyle, 
the  latter  asserting  their  genuineness,  the 
former  denying  it  on  eyidence  which  is  over- 
whelming in  Its  quantity  and  force.  These 
epistles  are  first  mentioned  by  Stobaeus,  who 
evidently  did  not  share  the  suspicions  openly 
avowed  by  Photius.  Such  forgeries  betray 
themselves  chiefly  by  their  glaring  anachron- 
isms ;  but  in  this  case  the  disguise  is  so  poor 
as  to  imply  a  gross  credulity  on  the  part  of 
those  who  were  deceived  by  it. 

yiialarope.  The  name  of  a  wading  bird, 
with  the  toes  provided  with  scolloped  mem- 
branes. The  common  British  speaes  is  the 
grey  one  (Phalaropus  lobatus). 

VtaalerflD  (Lat. ;  Or.  ^dXapa).  In  Roman 
Military  Antiquities,  various  kinds  of  ornaments 
were  so  called,  chiefly  but  not  exclusively 
appropriated  to  the  equipment  of  horse  soldiers; 
it  was  also  applied  to  the  frontlets  of  the  horses 
themselves.  (See  the  third  and  twenty-second 
M^moires  of  M.  le  Beau  on 'the  Boman  Legion, 
in  Mhn.  dt  VAcad,  des  Inscr.  vols,  zxviii.  and 
zzziz.) 

Plialliis  (6r.  ^\\6s).  The  emblem  of  the 
generative  power  in  nature,  carried  in  solemn 
procession  m  the  Bacchic  orgies.  The  worship 
of  the  Phallus  seems  to  have  been  universal. 
It  was  inveterate  among  the  Jews,  the  Phallus 
being  the  same  as  the  wooden  Ashera,  set  up 
in  the  temple  itself,  and  tnmslated  in  the 
authorised  English  version  by  the  word  grovCf 
for  which  the  women  are  represented  as  weaving 
hangings.  The  Ashera  was  placed  on  the 
stone  altar  of  Baal ;  hence  it  is  always  stated 
that  the  Ashera  is  hewn  down,  while  the  altar 
on  which  it  stands  is  overthrown.  Among  the 
Hindus  the  emblem  so  worshipped  is  called  the 
LiNOA.    [Mtstebies;  Yonl] 

Phallus.  In  Botany,  the  name  of  a  genus 
of  Fungi  of  which  P.  impudictis  is  one  of  the 
roost  disgusting  on  account  both  of  its  appear- 
ance and  its  smell. 

PlianerorAnioiifl.    [Ph£KOoams.] 

Ptaaneroneuraiis  (U-r.  ipcaf§p6s,  manifest^ 
and  yfOffov,  a  nerve).  A  name  applied  by 
Ruiolphi  to  all  those  animals  in  which  the 
nerves  are  distinctly  eliminated. 

Ptianero*  (Ghr.  ^W9p6$,  open).  A  term 
applied  by  some  odontologists  to  the  teeth, 
wiuch  were  erroneously  described  as  exposed 
dead  parts  or  products,  exhaled  from  the  sub- 
stance of  formative  bulbs. 

Phantaaoope.  The  name  given  by  Pro- 
fessor Locke,  of  the  United  States,  to  an  ap- 
paratus for  enabling  persons  to  converge  the 
optical  axis  of  the  eyes,  or  to  look  cross-eyedf 
and  thereby  observe  certain  phenomena  of  bin- 
ocular vision.  It  consists  of  a  flat  base-board, 
with  an  upright  rod  at  one  end  bearing  two 
sliding  sockets  which  may  be  clamped  at  any 
height^  like  those  of  a  retort  stand.  The  upper 
BO^et  supports  a  small  screen  or  card  having  a 
■lit  or  aperture  a  quarter  of  an  inch  wide  and 
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about  tiiree  inches  long,  so  that  both  eyes  naj 
be  applied  to  it  at  once,  the  middle  of  the 
aperture  being  directly  over  the  centre  of  the 
base-board.    The  lower  socket  bears  a  move- 
able screen  of  pasteboard  or  thin  wood,  haviiig 
an  opening  of  about  three  inches  long,  and  an 
inch  wide,  and  so  actuated  that  its  centre  is  in 
the  same  straight  Ime  with  the  centre  of  the 
set  in  the  upper  card  and  the  centre  of  the 
bai^e-board.    This  screen  has  an  index  market! 
across  its  middle.    In  experimenting  with  the 
apparatus  the  observer  places  an  object  on  the 
l^e-board,  looks  downward  tlinragh  the  slit  in 
the  upper  screen,  and  slides  the  lower  np  or 
down  till  the  required  adjustment  is  attained. 
For  example,  let  the  letter  A  be  written  twice 
on  the  base-board,  about  two  and  a  half  inches 
(the  width  between  the  eyes)  apart,  and  in  the 
line  of  the  axis  of  the  apertures  of  the  screens ; 
and  suppose  the  lower  screen  to  be  dose  down 
to  the  base-board.    On  gradually  raising  this 
screen,  and  keeping  the  eyes  directed  to  the 
index  and  not  to  the  letters,  each  letter  will 
separate  and  appear  double,  so  that  four  letters 
will  be  seen.    As  the  screen  is  raised,  the  two 
internal  images  gradually  approach  and  become 
optically  superimposed,  or  coalesce  into  one,  so 
that  there  are  only  three  letters  visible,  and 
the    middle    or   superimposed   figure   is   the 
phantom  or  ima^e  where   there  is  really  no 
object.    On  ceasing  to  look  at  the  index,  and 
directing  the  eyes  on  the  base-board  itself  the 
phantom  figure  instantly  vanishes. 

PhaBtaamaffOiia  (Gr.  ^irrnffpua,  an  ap- 
pearance). An  optical  apparatus,  by  means  of 
which  the  images  of  objects  can  be  magnified  or 
diminished  at  pleasure,  and  motion  given  to 
them  by  which  a  strong  illusion  is  produced. 
The  apparatus  is,  in  fact,  nothing  more  than  a 
magic  lantern,  in  which  the  images  are  received 
on  a  transparent  screen,  and  the  sliders  on 
which  the  figures  are  drawn  rendered  per- 
fectly opaque,  except  in  the  figures  themselves; 
so  that  all  light  is  excluded,  excepting  that 
which  is  transmitted  through  the  image.  The 
lantern,  mounted  on  wheels,  is  made  to  recede 
from  or  approach  to  the  screen,  bj  ^^ich  the 
enlargement  or  diminution  of  the  image  is 
efiected ;  and  in  order  to  preserve  distinctness 
in  the  picture,  the  tube  in  the  side  of  the 
lantern  which  carries  the  lens  is,  bv  a  particular 
mechanism,  drawn  out  or  pushed  in,  so  as  to 
increase  or  diminish  the  distance  between  the 
lens  and  the  slider,  as  the  lantern  approaches 
to  or  recedes  from  the  screen.  The  phantasma- 
goria affords  a  veiy  popular  exhibition  in  lec- 
ture rooms.    [Maoic  LAirnsiiN.] 

Pliarbltis.  A  genus  of  ConvotvuloMm  to 
which  is  now  referred  the  very  handsome 
fiower  garden  annual  commonly  called  Canvol- 
vulus  major^  along  with  some  other  species 
formerly  referred  with  it  to  the  genus  Ipomaa, 
The  common  sort,  formerly  Ipomaa  purpitrta, 
is  now  known  as  P.  hitpida, 

Pliariseea.  A  sect  among  the  Jews,  whose 
name  is  derived  txom  pharaSf  a  Hebrew  word 
signifjring  separated  or  set  apart,  because  they 
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■eparated  themselTes  from  the  rest  of  the  nation, 
and  pretended  to  the  distinction  of  peculiar 
holiness.  The  time  of  their  origin  is  not  ac- 
cnrately  determined.  They  are  not  mentioned 
in  the  Old  Testament^  but  are  thought  by  some 
to  be  the  same  as  the  Assideans  of  the  books 
of  Maccabees.  They  are  referred  to  by  Jose- 
phus  as  a  considerable  sect,  b.  c.  1 10.  Though 
their  riyals  the  Saoducebs  numbered  amongst 
themselves  some  men  of  the  highest  rank,  and 
those  who  affected  to  be  conversant  with  the 
manners  and  philosophy  of  the  Greeks  and 
Romans,  the  Pharisees  embraced  a  greater 
proportion  of  the  upper  classes,  and  were  sup- 
ported by  the  admiration  of  the  people  and  the 
national  feeling  in  favour  of  the  opinions  and 
habits  of  their  ancestors.  Besides  being  strict 
interpreters  of  the  written  law,  their  sect  super- 
induced upon  it  what  they  called  the  traditions 
of  the  elders,  and  assertea  that  Moses  delivered 
an  oral  law  as  a  supplement  to  that  of  the 
Scriptures.  They^  are  frequently  reproached 
in  the  Gospels  with  so  ezplainins  the  latter 
by  the  former,  as  in  effect  fluently  to  destroy 
tne  validity  of  the  written  law.  They  also  ob- 
served many  outward  ceremonies  with  a  studied 
ostentation  which  gained  for  them  the  venera- 
tion of  the  multitude.  They  maintained,  in 
opposition  to  the  Sadducees,  the  popular  doc- 
trine of  the  resurrection,  with  which  they 
mingled  some  wild  notions  touching  the  trans- 
migration of  souls. 

Vbarmaeolite  (Gr.  ^dpfAoxoy,  poison,  and 
Ax9o5,  stone).  Native  arseniate  of  lime.  It 
generally  occurs  in  delicate  silky  fibres  or  stel- 
lated groups  of  acicular  crystals,  or  in  botry- 
oidal,  globular  and  stalactitic  forms.  It  is  of  a 
white  or  greyish  colour,  but  has  often  a  super- 
ficial tinge  of  red  or  violet,  owing  to  arsenate  of 
cobalt.  It  is  found,  amongst  other  places,  at 
Andreasberg  in  the  Harz,  and  at  Joachimsthal 
in  Bohemia. 

PliamiAOolofy  (Gr.  ^dp/MKoy,  a  medicine, 
and  \Ayos).  The  history  of  the  properties  and 
uses  of  drugs. 

Pluurmaoopoela  (Gr.  ^ctpfiaKoroita),  A 
book  containing  directions  for  the  prepara- 
tion of  medicines.  Previous  to  the  year  1863, 
three  Pharmaeopctias  were  extant  in  .Great 
Britain,  viz.  those  of  the  CoU^es  of  Physi- 
cians of  London,  Edinburgh,  and  Dublin.  In 
1868  a  British  Pharmacopona  was  compiled 
by  the  Medical  Council  of  the  kingdom,  and 
sanctioned  as  a  substitute  for  its  predeoewora. 
A  new  edition  was  published  in  1867. 

PliamiaooBldertte  (G^.  ^dpfieucoy,  and 
ff{hipos,iron).  Native  arseniate  of  iron.  [Cimv- 

OBB.] 

Vluumaej  (Gr.  ^apiuuc^U,  the  use  o/medi- 
eines).  The  branch  of  knowledge  which  relates 
to  the  medical  and  chemical  histoxy  of  the  dif- 
ferent articles  of  the  Materia  Medica ;  to  the 
mode  of  prescribing  them,  their  effects,  and 
composition. 

Miaro*.  Properly  the  name  of  an  island 
at  the  mouth  of  the  harbour  of  Alexandria,  on 
iHiich  a  lighthouse  was  erected;  whence  it 
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came  to  be  applied  as  a  common  name  for  all 
lighthouses.     [Lighthottsb.] 

yiuurjorogmathi  (Gr.  ^vyl,  the  throat, 
and7M(0»f,  the  jaw).  An  order  of  fishes  in  which 
the  endoskeleton  is  ossified;  the  exoskeleton 
in  some  as  cycloid,  in  others  as  ctenoid,  scales; 
the  inferior  pharyngeal  bones  coalesced ;  swim- 
bladder  without  duct.  The  Saurypike  and 
Wrasse  form  examples  of  this  order. 

Pliavyiifotoiiij'  (Gr.  ^iry^,  and  T^/u^tf,  1 
cut).  The  operation  of  making  an  external 
opening  into  the  windpipe,  necessary  in  certain 
cases  of  suffocation. 

Pliaryiix  (Gr.  ^Jkpvyi),  The  back  part  of 
the  mouth ;  it  is  somewhat  funnel-shaped, 
attached  to  the  fauces  behind  the  larynx,  and 
terminating  in  the  oesophagus. 

Pliasoolarotos  (Gr.  ^curira>A.of,  a  pouch,  and 
ipKTos,  a  bear).  The  name  of  a  genus  of  Mar- 
supial animals,  of  which  the  koala  is  the  type : 
its  dentition  is  like  that  of  the  kangaroo  rats ; 
but  it  has  no  tail,  and  has  short  hind  legs. 

PluMoolome  (Gr.  ^daKwKos,  and  fwt,  a 
mouse).  The  name  of  a  Marsupial  qondroped 
commonly  called  the  wombat,  whicn  has  the 
teeth  of  a  Rodent  animal,  with  the  exception 
of  an  additional  true  molar  on  both  sidet  the 
jaws.  Three  living  species  are  known,  the  PA«u- 
colomys  wombattts,tie  P.  platyrrhinus,  and  the 
P.  ratifrons.  In  latter  pCocene  tertiary  timefl» 
a  species  fiourished  in  Australia  as  large  as  an 
ox,  the  P,  gigas, 

Phaseolotlieriiiin  (Gr.  ^dffKmKos,  a  poueh, 
and  (hiploy,  a  beast),  A  genus  of  small  mar- 
supial insectivorous  Mammalia,  of  which  the 
solitary  species  Phascoiotherium  Sucklandi, 
was  discovered  in  the  oolitic  strata  of  Stones- 
field,  Oxfordshire.  The  inward  infiection  of 
the  angle  of  the  jaw  indicates  the  marsupial 
character  of  this  species.  The  dental  for- 
mula was : — 

.  ?        ?_?        ?_?         ?_? 
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(Gr.  ^dris,  appearance).  In  Astro- 
nomy, this  word  denotes  the  different  appear- 
ances of  the  moon  or  planets,  according  as  a 
greater  or  smaller  portion  of  the  hemisphere 
luminated  by  the  sun  is  visible  to  the  ob- 
server. The  phases  of  the  moon  sometimes 
denote  in  particular  the  new  moon,  the  full 
moon,  and  the  quarters,  these  being  the  prin- 
cipal phases.  In  the  case  of  the  most  distant 
planets  the  phases  are  not  sufficiently  decided 
to  be  visible  in  our  instruments. 

Phase.  In  Natural  Philosophy,  the  parti* 
cular  state,  at  anv  given  instant,  of  a  pheno- 
menon which  undergoes  a  periodic  change,  or 
increases  to  a  given  point,  and  then  diminiahi 
in  a  regular  gradation.  Thus  we  speak  of  the 
phase  of  a  tide,  the  phase  of  an  eclipse,  &c 

PbaseoloA  (Gr.  ^cur^oXof,  or  ^«bi|\os,  a 
kidnejf  bean).  A  genus  of  Leguminosa,  motidy  of 
climbiiiff  habit,  the  leaves  usually  with  thin 
largish  leaflets,  and  the  flowers  remarkable  for 
the  keel  tennii\atiiiy  in  a  twisty  point  There 
are  numerous  9p«CMi»  natives  of  hot  climatst, 
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and  many  of  them  haye  long  been  cultivated  as  i 
food  for  man.  *  \ 

The  common  French  or  Kidney  Bean,  or  Hari- . 
cot,  P.  vulgarU,  of  uncertain  origin,  though  pro-  j 
bablj  Asiatic,  is  the  most  generally  cultiyatoil ' 
in  Europe  and  other  temperate  climates.     The  | 
earliest  notice  we  have  of  Kidney  Beans  is  that  < 
given  by  Pliny,  who  says  the  pod  is  to  be  eaten  I 
with  the  seed.    Several  kinds  appear  to  havi* 
been  known  to  Qerarde  in  1690.  Somearetermed 
runnerSf  from  having  twining  stems  six  or  eight 
feet  high ;  others  are  dwarf  and  bushy.     Of 
some  of  these,  again,  the  young  peen  pods,  of 
others  the  seeds,  are  eaten  ;  while  in  a  third 
division  both  pod  and  seed  may  be  used  until 
nearly  arrived  at  maturity.    In  this  country 
the  green  pods  in  a  young  state  are  most  valued, 
and  when  properly  dressed  they  are   highly 
esteemed  as  a  wholesome  and  excellent  vege- 
table.    On  the  Continent  the  ripe  seeds,  under 
the  name  of  Haricots^  are  much  used  by  cooks 
in  the  composition  of  a  dish  so  called,  as  well 
as  for  soups  and  stews ;  and  in  Roman  Catholic 
countries  they  form  the  greater  part  of  the 
food  of  the  people  during  Lent.    When  very 
young,  the  green  pods  are  frequently  preserved 
as  a  pickle  by  Uiemselves ;  they  also  form  an 
ingreaient  in  mixed  pickles. 

The  Scarlet  Runner  Bean,  P.  multiflorw,  a 
native  of  Mexico,  is  usually  considered  to  be  a 
half-hardy  annual,  although  in  reality  it  is  a 
tender  perennial,  having  tuberous  lootA,  which 
may  be  taken  up  and  preserved  during  winter 
for  planting  in  spring.  The  plant  is  of  twining 
habit>  and  if  supported  will  climb  to  the  height 
of  eight  or  ten  feet.  The  pods  are  pendulous, 
not  quite  solong  as  those  of  the  common  Kidney 
Bean,  but  broader,  rougher,  and  more  succulent. 
As  a  culinary  vegetable,  the  Scariet  Runner  is 
much  esteemed,  particularly  in  the  garden  of 
the  cottager.  The  young  green  pods  are  dressed 
in  the  same  way  as  those  of  the  Kidney  Bean. 
The  roots  are  narcotic  and  poisonous. 

P.  lunatus  is  so  generally  cultivated  in  hot 
climates,  that  it  is  difficult  to  ascertain  its 
origin.  The  species  is  too  tender  for  powth  in 
European  climates.  In  general  aspect  it  is  much 
like  the  common  French  Bean ;  but  the  pod 
is  flat,  short,  broad,  and  somewhat  crescent- 
shaped.  P.  Max,  with  P.  Mungo,  is  much 
cultivated  in  India  and  some  parts  of  Africa, 
and  has  narrow,  hairy,  nearly  cylindrical  pods. 
P.  Caracalla,  believed  to  be  a  native  of  Brazil, 
is  often  grown  under  the  name  of  Caracol  in 
the  gardens  of  South  America  and  Southern 
Europe,  and  sometimes  in  those  of  India, 
for  its  large  showy  and  sweet-scented  flowers. 

[ViONA,] 

Muuiiaiiidae  (Gr.  ^acrioy^s,  a  pheasant)' 
The  name  of  the  family  of  Gallinaceous  birds  of 
which  the  genus  Phasianus  is  the  type.  The 
pheasant  is  a  native  of  warmer  and  oner  cli- 
mates than  England,  ai  the  Unnean  spedflc 
name  (Phasianus  colehicus)  implies.  Cuvier, 
accepting  the  stozr  that  it  was  brought  from 
the  banks  of  the  IPhasis  by  the  Abookauts, 
states  that  it  subiequently  became  diflfbied  over 
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all  temperate  Europe.  It  is  conaeqnentlj  a 
matter  of  difficulty  to  preserve  the  species  in 
this  country ;  and  were  it  not  for  th9  assistance 
which  the  common  fowl  affi>rds  in  hatching  the 
eggs  of  the  pheasant,  the  breed  would  piobftblf 
soon  become  extinct ;  for  idthough  the  female 
produces  a  great  many  eggs  in  the  artilleial 
preserves  df  the  wealthy  sportsman,  vet  she 
soon  forsakes  the  task  of  incubation,  when  <fii- 
tnrbed,  as  is  too  often  the  case,  b^  the  male. 

When  roused,  the  pheasant  will  not  nnfire- 
quently  perch  upon  tne  first  tree,  and  seems 
more  intent  upon  the  dogs  than  the  appRwefa 
of  the  sportsman :  they  betray  themselves  like' 
wise  by  their  habit  of  crowing  or  maldng  a 
chuckling  noise  when  they  pei«i.  Foxes  de- 
stroy many  pheasants ;  ana  as  these  are  com- 
monly females  engaged  in  incabation,  the  ten« 
dency  to  diminution  of  the  race  f^mthis  cause 
is  increased.  But  the  chief  loss  of  the  pheasant- 
breeder  is  caused  by  Uie  mortality  of  tne  young 
birds,  about  the  time  of  changing  their  nestling 
feathers,  produced  by  the  developcment  of  gretft 
numbers  of  a  peculiar  species  of  Entocooa 
(Syngamvu  tracnealis)  in  the  windpipe.  This 
accumulation  occasions  a  difficulty  ot  breathing; 
and  the  convulsive  attempt  to  gasp  the  air,  or 
expel  the  worms,  has  oocasioned  the  name  of 
the  gapes  to  be  given  to  this  disease. 

The  best  remedy  is  a  preventive  treatment, 
by  due  attention  in  keeping  the  young  phea- 
sants clean,  and  by  admimstering  plenty  and 
variety  of  food.  When  the  disease  is  far  ad- 
vanced, the  best  remedy  is  to  make  the  birds 
breathe  air  strongly  impregnated  with  fumes  of 
tobacco,  carefully  watcmng  its  effect. 

The  male  pheasant  isdistinguishedf  like  most 
GaUmaoea,  by  its  superiority  in  sise  and  br  iti 
brilliancy  of  plumage  from  tne  female ;  and  ths 
dependency  of  this  difference  on  the  generatxre 
function  is  proved  by  the  remarkable  instances 
of  assumption  on  the  part  of  the  female  of  man 
or  less  of  the  male  Uveir,  consequent  upon  ths 
abrogation  of  that  function  in  her  either  by  sge 
or  by  ii\jury  or  disease  of  the  female  oigaoi. 
The  food  of  the  pheasant  varies  according  to 
the  season ;  in  winter  it  consists  dii^y  of  grain 
and  seeds ;  in  spring  and  summer  of  insects 
and  nutritive  buloous  roots,  as  that  of  the  crav* 
foot  (Ranunculus  bulbasus). 

The  ^ure  breed  of  Phasianus  eUokkus  is 
distinguished  by  the  absence  of  the  white  ring 
round  the  neck,  and  the  reddii^  cornier  tint  oc 
the  croup.  Another  spades,  from  C^^  with 
a  white  ring  round  the  neck,  and  a  niiaifr 
cast  of  colour,  especially  upon  the  cronp^  fass 
also  been  imported  and  turned  wild.  It  seeas 
to  have  produced  a  prolific  race  of  hybrids  with 
the  common  pheasant. 

China  produces  several  other  species,  whidi 
are  remarkable  for  their  superb  and  bfilliaot 
plumage;  as  the  golden  pheasant  (PA.  pktus), 
Amherst*s  pheasant  (Ph,  Amhtrstn) ;  both  of 
which  have  a  gorgeous  ruff  round  the  neck, 
and  the  latter  is  remarkable  for  its  exeeedii^ 
long  tail.  A  like  appendage  characterises  tht 
magnificent  Reeves  s  pheasant  (PA.  BssttsU^ 
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The  fdlyer  pheasant  {Ph.  nwikemerus)  from 
China,  and  the  Phanantu  fineaitu  from  the 
mountains  of  Thibet,  approaeh  nearer  in  their 
carriage  to  the  common  lowL  Other  species  of 
pheasant  (e.^.  Phanantu  ignicoUU)  have  been 
recently  receiyed  from  Japan. 

PlieaMuit.    [Phasllnida.] 

Pbeldltia  (Gr.)*  A  name  given  in  later  times 
to  the  Spartan  Stssttll  It  was  probably  a 
cormption  of  ^iAItio,  lotfe'/easts,  a  word  answer- 
ing to  the  Cretan  IraipcToy  from  which  they 
differed  in  this,  that  each  head  of  a  family  con- 
tributed a  certain  portion  at  his  own  cost^  or 
on  failure  was  excluded  from  the  public  tables. 
The  various  dishes  of  these  meals  were  pre- 
scribed by  law,  and  consisted  chiefly  of  the 
Spartan  liack  broth  and  pork. 

VlieiiakUitosoope  (Or.  ^Muciirfi^s,  iUurion ; 
ffKowiVf  I  view),  A  philosophical  toy,  which 
illustrates  the  principle  of  the  persistence  of 
impressions  on  the  retina  of  the  eye  in  a  very 
ingenious  manner.  It  is  thus  described  by  Sir 
D.  Brewster  (Eney.  Brit,  art.  *  Optics'). 

'  This  instrument  was,  we  believe,  originally 
invented  by  Dr.  Boget,  and  improved  by  M. 
Plateau,  at  Brussels,  and  by  Mr.  Faraday.  It 
consists  of  a  circular  disc  from  six  to  twelve 
inches  in  diameter,  with  rectilinear  apertures 
on  its  margin  in  the  direction  of  its  radii.  A 
series  of  figures,  of  a  rider,  for  example,  leaping 
a  fence,  is  drawn  on  the  circumference  of  a 
circle,  parallel  to  the  rim  of  the  disc.  The^r«^ 
figure  represents  the  rider  and  horse  standing 
bffore  the  fence ;  and  the  Inst  figure  represents 
them  standing  <nvr  the  fence,  when  the  leap  is 
completed.  Between  these  two  figtires  there 
are  several  others,  representing  the  rider  and 
the  horse  in  various  parts  of  the  leap.  The 
observer  then  stands  in  ^nt  of  a  looking  glass, 
with  the  disc  in  his  left  hand,  attached  to  a 
handle,  and  by  a  piece  of  simple  mechanism  he 
whirls  it  rapidly  round,  looking  at  its  image  in 
the  glass  tnrough  the  notches  in  its  margin. 
He  is  then  surprised  to  see  the  horse  and  his 
rider  actually  leaping  the  fence,  as  if  they  were 
alive,  and  returning  and  leapmg  again  as  the 
disc  revolves.  If  we  look  over  the  margin  of 
the  disc  at  the  reflected  picture  on  the  fiu»  of 
the  disc,  idl  the  figures  are  effiiced,  and  entirely 
invisible;  but  when  we  look  through  the 
notches,  we  only  see  the  figure  of  the  horse  and 
rider  at  the  instant  the  notch  or  aperture 
passes  the  eye^  so  that  the  picture  mstan- 
taneously  formed  on  the  retina  is  not  oblite- 
rated by  preceding  or  subsequent  impressions. 
Hence  the  eye  receives  in  succession  the  pictures 
of  the  horse  and  rider  in  all  the  attitudes  of  the 
leap,  which  are  blended  as  it  were  into  one 
action.  The  apparent  velocity  with  which  the 
horse  and  rider  advance  (sui)posing  the  disc 
always  to  have  the  same  velocity)  depends  on 
the  proportion  between  the  number  of  apertures 
in  the  margin  of  the  disc,  and  the  number  of 
figures  of  the  horse  and  rider.' 

Plieiiaktie  (Gr.  ^r<,  a  deceiver\  The 
zhombohedral  Emerald  of  Mohs.  A  rilicate  of 
fliiieinav  eompofed  of  fifty-five  per  cent  of  silica, 
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and  forty-five  glucina.  It  occurs  in  colourless 
or  bright  wine-yellow  oystals,  inclining  to  red« 
at  Katherinenbuig  in  Siberia,  in  mica-sUtcs  and 
also  north  of  Miask;  at  Tramont  in  Alsace, 
and  Durango  in  Mexico.  The  name  has 
reference  to  the  resemblance  to  Quarts;  fer 
which  this  xnineral  may  be  mlaitjAmn 

PlieiiKlto.    [Muscovm.] 

PlMiiCite*  MarMe.    [Marblb.] 

Pltenieliie*  A  brown  colouring  matter 
produced  by  the  action  of  a  mixture  of  strong 
nitric  and  sulphuric  acids  on  phenoL  Alkalis 
dissolve  it  to  a  violet  solution. 

PlieaoL  CarMio  acid,  Phenic  acid, 
Phenylie  akohd.  The  hydrate  of  phenyL  A 
product  obtained  chiefiyfrom  coal-tnr ;  hence  the 
name,  from  ^iw,  /  show,    [Carbolic  Acid.]  . 

Pbenomeaoii  (Gr.  ^r6/ttwov,  part,  ot 
ipalifOfiM,  I  aippear).  In  Natural  Philosophy, 
this  term  is  usually  applied  to  those  appearances 
which  are  produced  by  the  action  of  the  difier- 
eut  forces  upon  matter.  Thus  the  fall  of  a 
stone  to  the  earth,  the  motion  of  a  planet  in 
its  orbit,  a  flash  of  lightning,  and  the  combus- 
tion of  fuel  are  all  natural  (dienomena. 

PbenyU  A  radicle  hydrocarbon » CgH,. 
Its  derivatives  and  compounds  are  very  nu- 
merous and  of  great  scientific  interest.  Many 
are  of  much  importance ;  thus,  aniline  colours 
are  pheUTlamines  or  their  salts ;  picric  acid  is 
trinitropnenic  acid,  and  carbolic  acid  is  hydrate 
of  phenyl. 

Ptaigalian  Marble  (so  called  from  having 
been  discovered  near  the  site  of  Phigalia»  a 
town  of  Arcadia).  The  name  given  to  a  series 
of  sculptures  in  alto  rilievo,  now  deposited  in 
the  British  Museum,  where  they  form  part  of 
the  collection  known  by  the  name  of  the  JSlgin 
Marbles,  They  originally  formed  the  fringe 
round  the  interior  of  the  cella  of  the  tem^ue 
dedicated  to  Apollo  Epikouros,  or  the  Pro- 
tector. They  represent  the  combat  of  the 
Centaurs  and  the  Lapithn,  and  that  of  the 
Greeks  and  Amazons,  resembling  both  in  de- 
sign and  execution  the  decorations  on  the 
Parthenon.  As  the  temple  is  said  to  have 
been  built  by  Ictinus,  it  is  not  improbable  that 
these  sculptures  were  designed  by  Phidias. 
[Pabteikok;  Elooi  Mabblbs.] 

PhllmdelplMoeie  (Iliiladelphus,  one  of 
the  genera^.  A  natural  order  of  epigynous 
Bxogens,  Delonging  to  the  Chnssal  afiiimee. 
They  consist  of  shrubs,  with  deciduous  leaves, 
and  indnde  Philaddfhus  and  JkutsiCt  two  of 
the  most  ornamental  genera  of  hardy  flowering 
shrubs,  the  former  of  which  is  called  Mock. 
Orange  or  Syringa.  The  group  is  particularly^ 
marked  by  its  valvate  cal^  indefinite  sta- 
mens, and  capsular  fruit  with  axile  placento* 
and  disunited  styles.  The  leaves  of  Phil^ 
addvhus  eonmarius  taste  like  cucumbers,  and 
its  flowers  yield  an  oil  which  has  been  used  for 
adulterating  oil  of  jasmine. 

Phtlanttiraplnlwiu  A  name  given  in 
Germany  to  the  system  of  education  on  natural 
principles,  as  it  is  termed,  which  was  pro-> 
motea  by  Basedow  and  his  friends  in  Uie  last 
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oentnry,  and  mainly  founded  on  the  notions  of 
Loeke  and  Rousseau.  An  institution  for  the 
purposes  of  education,  founded  under  the  pro- 
tection of  the  duke  of  Dessau  in  1774,  iras  the 
first  so-called  Philanthropin.  It  was  dissolved 
in  1793 ;  and  of  the  different  institutions  after- 
wards founded,  only  one,  it  is  said,  has  con- 
tinued to  maintain  itself.  But  the  labours  of 
the  Philanthropinists  have  no  doubt  influenced 
largely  the  modem  system  of  education. 

Pbileslaeew  (Philesia,  one  of  the  genera). 
A  small  natural  order  of  monocotyledons, 
referred  by  Lindley  to  his  class  of  Dictrogens. 
Their  chief  distinctiye  characters  reside  m  their 
trimerous  symmetry,  their  consolidated  carpels, 
and  their  parietal  placenta.  It  comprises 
Lajpageria  rosea^  one  of  the  handsomest  of 
greenhouse  climbers,  with  a  hexapetaloid  pe- 
rianth; and  Phileaia  buai/olia,  the  Pepino  of 
Chili,  a  stiff  dwarf  shrub,  with  small  box-like 
leaves,  and  showy  three-petaled  flowers.   [La- 

PAOBRIA.] 

PbUlber  or  VlUber*    [Kilt.] 

PbiUppIc  The  title  of  several  orations  of 
Demosthenes  against  Philip  king  of  Macedon, 
the  spirit  and  animosity  of  which  has  caused 
the  name  to  be  transferred  to  similar  composi- 
tions by  other  orators.  Thus  Cicero  gave  this 
name  to  the  orations  which  drove  Mark  Antony 
from  Rome  and  compelled  the  senate  to  pro- 
secute the  war  against  him  after  the  murder 
of  Julius  Caesar. 

Vbilllpslte.  A  lime-Harmotome  found  in 
white  translucent  crystals  near  the  Giant's 
Causeway,  and  in  minute  flesh-coloured  cry- 
stals in  amygdaloid  at  Magee  Island,  London- 
derry, at  Vesuvius,  &c.  It  was  named  after 
William  Phillips  the  mineralogist. 

The  name  Phillipsite  is  applied  by  some 
French  authors  to  Purple  Copper. 

Vbillyrea  (Gr.  ^i\\vp4a).  The  name  of  a 
genus  of  evergreen  shrubs,  belonging  to  the 
order  Oleacea,  introduced  from  the  region  of  the 
Mediterranean,  and  much  used  for  planting  in 
shrubberies.  There  are  two  or  three  species 
and  several  varieties,  all  of  close  bushy  habit-, 
and  with  neat  persistent  foliage.  Along  with 
yews  and  hollies,  they  were  formerly  much 
employed  as  subjects  for  the  topiary  art. 

PliilljTin.  A  bitter  crystalline  principle 
contained  in  the  Phillyrea  laHfoUa, 

Pbiloetete*  (Ghr.  ♦iXoirr^niT).  In  the 
Homeric  Mythology,  Philoctetes  is  mentioned 
«8  a  son  of  Pceas,  who,  when  on  his  way  to 
Troy  with  the  Acheeans,  was  left  at  Lemnos, 
because  he  had  been  bitten  by  a  snake,  and 
was  suffering  from  the  wound.  But  round  this 
name  has  gathered  a  iHrge  amount  of  floating 
legend,  for  which  the  mere  silence  of  the 
«ztant  Homeric  poems  cannot  prove  a  post- 
Homeric  origin.  To  the  remarks  already  made 
on  this  point  under  Paris,  must  be  added  the 
caution  rendered  necessary  by  the  loss  of  manv 
important  poems  belonging  to  the  Homeric 
eyde.  [Ctclio  Poets.]  These  incomplete 
myths  tell  us  that  Philoctetes  was  bitten  by  a 
snake  in  the  island  Chrys^  the  golden,  and 
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near  the  temple  of  Athena  [MnnsRTAj,  the 
daton'ffoddeaa.  The  wound  caused  g^evous 
pain,  and  the  hero  remained  in  Lemnos,  inactive, 
like  Achilleus  at  Troy,  and  Meleagros  in 
Calydon,  until  Odysseus  came  to  summon  him 
to  Ilion,  which  could  not  be  taken  exe^t  by 
the  invincible  arrows  bequeathed  to  him  by 
Heracles.  With  these  i^pons  he  slew  Pftris. 
After  the  fall  of  Troy,  he  journeyed,  like  the 
other  heroes,  to  Hesperian  or  weetem  landsy 
and  was  flnaUy  slain  by  Rhodians  on  the  coast 
of  Italy. 

The  incident  of  the  snake-bite  on  the  foot  is 
repeated  in  the  legend  of  EurydicA  [Obfhsus]  ; 
while  the  snake,  the  serpent  of  the  nighty 
reappears  in  other  myths  as  the  snakes  who 
attack  Heracles  in  his  cradle,  as  I^rthon  slain 
by  Apollo,  and  Fafhir  slain  by  Sigurdr.  Phi- 
loctetes, like  Odysseus,  fights,  it  is  true,  with 
poisoned  arrows — a  custom  for  which  among 
the  historical  Greeks  there  is  no  evidence; 
but  they  are  the  arrows  of  Heracles  and  other 
solar  heroes,  all  of  which  are  invincible  and 
UAver  miss  their  mark,  and  cannot  be  shot  hj 
any  but  their  owners.  The  idea  of  tiie  poison 
was  the  result  of  the  same  confusion  which 
turned  Areas  and  Callisto  into  bears  [Rishis, 
THB  Seven],  and  Ltoaok  and  his  sons  into 
wolves :  the  word  fer,  which  like  lol^  locast^ 
&c.  had  expressed  the  violet  colours  of  dawn, 
being  confused  with  Us^  an  arrow,  and  hence 
poison,  as  shooting  like  a  dart. 

Pbilolofj  (Gt.  0tK4w,  I  love,  and  X^yof, 
apeeeh,  discourse).    This  word  appears  to  havA 
been  used  by  the  ancient  writers  to  designate 
the  whole  cii^sle  of  the  sciences,  considered,  not 
with  respect  to  their  respective  subject-matters, 
but  to  the  language  in  which  they  were  con- 
veyed.   A  philologist  was  one  who  studied  or 
taught  the  elegance  of  diction,  as  applicable 
to  every  branch  of  human  learning ;  nor  can 
the  meaning  of  the  designation  be  very  accu- 
rately distinguished  from  that  of  the  ypofi^ 
tik6s,  or  grammarian;    while  sometimes  the 
term  pMldogy  was  usurped  in  a  wider  sense, 
so    as  to  comprehend    learning    in   genend. 
After  the  revival  of  letters,  the  word  was  in- 
troduced   into  modem    European   languages^ 
but  in  a  much  more  restricted  siffnifieatioD. 
It  then  comprehended  grammatical  criticifm 
and  etymology,  and  some  branches  of  aidueo* 
logy;  and  as  these  studies  were  almost  con- 
fined to  the  ancient  languages,  and  other  relict 
of  classical  antiquity,  whidi  alone  were  then 
studied  in  a  scientific  manner,  the  only  philo* 
legists  were  the  learned  investigators  of  the 
Greek  and  Latin  idioms  and  literature.    Com- 
mentaries  on   ancient   authors,   etymological 
works,  and  glossaries  of  their  language,  gram- 
mars,  &c.  were  then  the  class  of  writings 
usually  denominated  philological ;  and  althou^ 
the  field  of  philology,  considered  in  this  senses 
is  now  more  extensive,  as  the  modem  European 
and  non-European  languages  have  also  become 
the  subjects  of  accurate  investigation,  it  is 
with    this  general  meanine   that    tiM  word 
has  chiefly  been  used  by  Mngiifh  wiilen.    It 
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is  defined  by  Johnson,  eriHcitm,  grammatical 
Uaming.  In  this  popular  sense  philology 
may  be  said  to  embrace,  1.  £tymol(tt;y,  or  the 
science  of  the  origin  of  words ;  2.  Grammar, 
or  the  science  of  the  construction  of  language 
in  general  and  of  individual  languages ;  3.  £- 
terary  criticism,  or  the  inyesti^tion  of  merits 
and  demerits  in  style  and  diction. 

Of  late  years,  however,  a  new  and  very 
extensive  province  has  been  added  to  the 
domain  of  philology ;  viz.  the  science  of  lan- 
guage in  a  more  general  sense,  considered 
philosophically  with  respect  to  the  light  it 
throws  on  the  nature  of  the  human  intellect 
and  progress  of  human  knowledge;  and  his- 
torically, with  reference  to  the  connection 
between  different  tongues,  and  the  connection 
thus  indicated  between  different  nations  and 
races.    In  this  sense  the  term  comprehends, 

1.  Phonology,  or  the  knowledge  of  the  sounds 
of  the  human  voice ;  which  appears  to  include 
orthography,  or  the  system  to  be  adopted 
when  we  endeavour  to  render,  by  our  own 
alphabet,  the  sounds  of  a  foreign  language; 

2.  Etymology;  3.  IdeoHogv,  or  the  science  of  the 
modification  of  language  by  grammatical  forms, 
according  to  the  various  points  of  view  from 
which  men  contemplate  the  ideas  which  words 
are  meant  to  express. 

CUusieal  Philology, — By  German  writers  the 
use  of  the  word  pkUohgy  is  still  not  uncom- 
monly restricted  to  this  branch  of  study.  The 
earliest  commentators,  lexicographers,  and 
gprammarians,  whose  works  we  possess,  flou- 
rished in  Greece  and  Rome  at  various  periods 
between  the  Christian  era  and  the  faU  of  the 
Roman  empire.  During  the  middle  ages  the 
knowledge  of  the  classical  lansuages,  or  of  the 
works  written  in  them,  ceased  to  be  cultivated 
as  a  science.  Classical  philoloffy  was  revived 
about  the  end  of  the  fourteenu  and  the  be- 

E'nning  of  the  fifteenth  century,  chiefly  by  the 
hours  of  various  learned  Greeks  expelled 
from  their  own  country.  In  the  fifteenth  cen- 
tuiY,  Italv  was  peculiarly  animated  with  a 
Eeal  for  classical  literature.  In  the  following 
age,  the  cultivation  of  this  studv  passed  chiefly 
into  the  hands  of  the  French,  Dutch,  and  Ger- 
mans. Under  the  industrious  writers  of  Hol- 
land and  Germany  it  assumed  a  new  form. 
Less  elegant^  and  pursued  in  a  less  poetical 
spirit  than  it  had  been  among  the  ItaUans,  it 
became  a  vast  and  laborious  science,  exacting 
the  severest  industry,  and  no  common  ingenuity. 
During  the  sixteenth  and  seventeenth  centuries, 
philologists  may  be  said  to  have  been  chiefly 
occupied  in  collecting  the  materials  of  know- 
ledge :  the  task  of  cntidsm,  and  of  separatins 
the  true  from  the  fslse  in  classical  idiom  and 
diction,  began  with  the  seventeenth ;  and  the 
earliest  name  in  this  department  of  study  is 
perhaps  still  the  most  illustrious ;  that,  namely, 
of  Richard  Bentley.  Since  his  time,  we  have 
had  many  distinguished  classical  scholars  in  our 
own  country,  especially  in  the  present  century, 
which  has  produced  the  works  of  Pazr,Porson, 
and  Elmsley ;  but  Germany  still  remains  Uie 
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true  nursexy  of  classical  research;  and  the 
school  of  Wolf,  Heyne,  Hermann,  and  Niebuhr, 
in  that  countiy,  has  laid  down  canons  of  en- 
quiry as  to  the  genuineness  and  authority  of 
some  of  the  earliest  works  in  the  ancient  lan- 
guages, which  have  imparted  a  new  character 
to  classical  criticism  in  generaL  [Gbammab, 
Comparativb;  Lakovjiox.] 

Biblical  Philologv.  The  art  of  criUcisinff 
the  languages  and  dialects  of  the  Hebrew  and 
Hebnso-Greek  writers  in  order  to  elucidate  the 
meaning  of  the  writings  of  the  Old  and  New 
Testaments.  The  HmBxw  Lamouaox,  closely 
akin  to  the  Phoanician,  received  some  modi- 
fications, owing  to  the  sojourn  of  the  Israelitea 
in  Egypt.  How  old  the  book  of  Job  ma^  be, 
is  still  a  subject  of  controversy  among  critics, 
some  of  whom  suppose  that  it  was  originally 
written  in  Arabic  and  afterwards  translated, 
while  others  trace  it  to  a  remote  period  of 
Hebrew  literature;  but  whatever  be  the  date 
of  that  book,  the  Pemtatbuch  must  ever  be 
considered  the  basis  of  the  Hebrew  as  a  fixed 
written  language.  The  institution  of  t)ie  schools 
of  the  prophets,  under  the  Judges,  no  d<>\^ 
tended  to  give  the  polish  and  poetic  character 
seen  in  the  writings  of  the  age  of  David  end 
Solomon ;  but  the  Hebrew  language  remained 
essentially  the  same  down  to  the  conquest/rf 
Palestine,  first  by  Shalmaneser  (who  intro- 
duced an  Aramaean  population  in  place  of  tae 
expelled  ten  tribes);  and  secondly  by  Nebu- 
chadnezzar, who  (B.C.  588)  took  Jerusalem  and 
transjportcd  the  chief  members  of  the  two  re- 
maining tribes,  according  to  a  still  prevalent 
Eastern  custom,  into  his  own  territones.  The 
Jews,  however,  during  their  captivity  at  Baby- 
lon, not  only  acq^uired  new  habits,  but  re- 
ceived many  additions  to  their  language,  both 
of  words  and  idioms ;  and  henceforward  they 
spoke  a  dialect  usually  known  as  the  Hebrao- 
Aramaic,  bearing  nearly  the  same  analogy  to 
the  Hebrew  that  the  modem  Italian  bears  to 
the  Latin.  In  the  later  historical  writers 
traces  may  be  discovered  of  this  corruption. 
The  prophecies  of  Haggai,  Zechariah,  ana  Ma- 
lachi,  also,  though  very  pure,  present  a  few 
mstances  of  Chaldeism ;  out  the  new  dialect 
is  most  of  all  perceptible  in  the  Targums  and 
other  commentaries  by  which  alone  the  Scrip- 
tures could  be  made  intelligible  to  the  com- 
mon people.  Schultens,  RosenmiiUer,  the  elder 
Michaelis,  Bishops  Louth,  Horsley,  and  Co- 
lenso,  Gesenius,  Ewald,  and  Professor  Lee 
have  endeavoured  to  elucidate  the  history  of 
the  Hebrew  language ;  and  the  best  editions  of 
the  Hebrew  Scriptures  are  by  Kennicott  and 
De  Rossi.  After  the  cessation  of  Hebrew 
prophecy  on  the  death  of  Malachi,  about  400 
years  B.C.,  the  Aramaean  dialect  prevailed  more 
or  less,  owing  to  the  adherence  of  the  Jews 
to  their  national  language,  down  to  the  cap- 
ture of  Jerusalem  by  TitvLB,  The  conquests 
of  Alexander,  however,  had  an  undoubted  in- 
fiuence  over  the  learned  castes,  who  gradu^ly 
became  acauainted  with  the  Greek  language ; 
and   accoraingly   (b.c.    280)   Ptolemy  ^i^ 
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adelphns  invited  five  Jewish  scribes  to  Alex- 
andria for  the  purpose  of  translating  the  Pen- 
tatench  into  Greek.  Some  years  afterwards 
the  other  books  of  the  Old  Testament  were 
translated  by  different  hands ;  but  the  name 
SEFTUAOiirr  is  a  misnomer;  and  the  story 
connected  with  it  (resting  wholly  on  the 
verj*  questionable  authority  of  Plutarch  and 
Diodorus  Siculus)  is  unworthy  of  credit. 
The  work,  however,  is  written  in  good  Mace- 
donian Greek  {koiv^  9i6XfKros)^  with  a  few 
Hebrew  admixtures ;  and  hence  the  Septuagint 
should  be  studied  in  connection  with  the  New 
Testament,  which  presents  similar  features.  In 
the  time  of  Christ  the  Aramaic  (as  the  Gospels 
ftimish  abundant  proof)  was  the  vulgar  lan- 
guage of  Palestine ;  and  even  Galilee  had  a 
separate  though  cognate  dialect.  (Luke  xxii. 
69;  Acts  ii.  7.)  At  this  time  the  Greek  lan- 
guage, so  far  as  the  regions  west  of  Palestine 
were  concerned,  was  the  great  medium  of  com- 
munication. Hence  the  Gospels  and  other 
Christian  books  were  written  in  this  language ; 
and  thus  arose  those  peculiarities  of  diction, 
Hebrew  expressions,  &c.,  which  mark  the 
Hellenistic  writing  of  the  New  Testament 
This,  indeed,  constitutes  the  science  of  Biblical 
philology ;  and  in  this  work  the  labours  of 
Wetstein,  Mill,  Griesbach,  and  more  recently 
of  Scholz,  Lachmann,  and  Tischendorf,  have 
been  employed  in  producing  a  sound  text  from 
the  examination  of  the  best  MSS. 

Plillo»oplier*a  Btone.    [Alcheict.! 

Vbilosoplilo  Candle.  An  inflamed  jet  of 
hydrogen  gas. 

Pbilosoplilo  IXTooL  Oxide  of  zinc  formed 
during  the  combustion  of  the  metal,  when  it 
floats  about  in  white  flocks  in  the  air.  It  has 
also  been  called  nihil  album  and  pomphdix, 

Plillosopliy  (Gt.  ^t\ia>,  IlovCt  and  <ro^(a, 
wisdom).  In  common  acceptation,  a  general 
term,  signifying  the  sum  total  of  systematic 
human  knowledge.  It  is  commonly  divided 
into  three  grand  departments ;  metaphysics, 
physics,  and  ethics.  If  we  include  in  the  first 
logic,  this  may  be  regarded  as  a  complete 
distribution  of  science,  properly  so  called.  The 
first  has  for  its  object  those  truths  which  go 
bevond  mere  experience  ;  as  the  nature  of 
being,  of  God,  of  the  soul,  &c.,  as  they  are  in 
themselves,  or  as  they  are  apprehendea  by  us. 
[Metaphysics.]  The  second  relates  to  objects 
as  they  are  in  nature,  as  subject  to  the  relation 
of  cause  and  effect  The  third  contemplates 
human  actions  as  they  oti^ht  to  be,  not  merely 
as  they  are ;  and  takes  account  of  the  ideas  of 
duty,  freedom,  responsibility,  and  the  like — of 
all,  in  short,  which  constitutes  the  distinction 
between  an  action  and  an  event. 

This  word  was  first  used  by  the  Pythagoreans, 
and  adopted  from  them  by  Socrates,  who  consi- 
dered himself  a  lover  or  seeker  of  wisdom  only ;  j 
in  distinction  from  a  sophist,  or  one  who  con- 
ceives himself  to  be  in  tnc  possession  or  exercise 
of  wisdom.  i 

But  the  tendency  of  modem  thought  is  more  ' 
and  more  to  restrict  the  term  to  that  system  of  i 
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inductive  philosophy  (as  opposed  to  all  dednctzts 
systems)  which  Lora  Bacon  is  held,  perhaps 
not  altogether  coirectly,  to  have  introduced. 
But  whether  he  first  enunciated  the  principle, 
or  whether  Socrates  acted  upon  it  when  he 
insisted  that  ethics  alone  furnished  a  Teal  basis 
for  science,  inductive  philosophy  may  be  de- 
scribed as  a  system  which  receives  no  evidence 
but  that  of  fact,  and  owns  no  authority  but 
that  which  is  derived  £rom  experience.    All 
subjects,  therefore,  it  regards  as  open  questions; 
and  all  prejudices  or  prepossessions  which  may 
interfere  with  a  dispassionate  analysis  it  utteih' 
disclaims.    This  process  of  rejection,   whi^ 
Lord  Bacon  held  to  be  an  indispensable  CQn<U- 
tion  for  the  attainment  of  truth  (i.e.  the  truth 
of  facts),  he  calls  iheputi/icaiion  of  the  mtelied ; 
and  to  it  we  owe  all  those  results  of  modem 
science,  which,  while  enormously  extending  the 
empire  of  man,  establish  continually  on  a  £mer 
footing  the  dominion  of  an  unbroken  law,  ad- 
mitting  no  interruptions  and  excluding  alto- 
gether   any  ideas  of   arbitrary   interference. 
[Logic] 

Many  valuable  histories  of  ehilosophj  have 
appeared  of  late  years,  especially  in  Germany, 
^e  most  celebrated  are  those  of  Bmckei; 
Tennemann,  and  Bitter.  A  sketch  of  the 
histo^  of  philosophy,  written  by  the  late 
Mr.  Bugald  Stewart,  originally  prefixed  to 
the  Encydopadia  Britannica,  is  now  printed 
in  a  separate  volume. 

PbUter  (Gt.  ^iKrpoy).  A  drug  or  prepara- 
tion supposed  by  the  ancients  to  have  the  power 
of  excitmg  love.  Nothing  certain  ia  Imown 
respecting  the  composition  of  these  potions, 
but  their  operation  was  so  violent  that  manj 
persons  lost  their  lives  and  their  reason  by 
their  means.  The  Thessalian  philters  were  in 
the  highest  celebrity.    (Juv.  vi.  610.) 

PbUydraoeee  (Philydmm,  one  of  the 
genera).  A  small  group  of  petaloid  monoco- 
tyledons, nearly  alli^  to  the  Xt/ridacea^  differ- 
ing chiefly  in  wanting  an  outer  perianth,  in  the 
inner  perianth  being  two-leaved,  in  havin| 
three  stamens,  two  of  which  are  abortive,  and 
in  the  large  embryo  lying  in  the  axis  of  the 
albumen.  They  are  natives  of  New  Holland, 
Cochin  China,  and  China. 

Pliilyra  (Gr.  ^iK^pa).  In  Mythology,  one 
of  the  Oceanides,  and  mother  of  the  centanr 
Cheiron. 

Pblebltis  (Gr.  ^\i^,  a  vein).  Inflammation 
of  a  vein. 

PbleboUta  (Gr.  ^X^,  and  JdBos,  a  8t4m). 
A  venous  calculus,  commonly  called  mn- 
stonea.  Very  small  concretions  have  sometimes 
been  found  in  certain  veins,  varying  in  size 
from  a  pin's  head  to  that  of  a  pea.  ^ey  con- 
sist chiefly  of  carbonate  and  phosphate  of  lime 
and  animal  matter. 

PlUebotomy  (Gr.  ^Ac/3orofUa).  The  ope- 
ration of  opening  a  vein  for  the  purpose  of 
taking  away  blood. 

PlUe^etlioii  (Gr.  ^Ksyie^ar^  burning).  The 
name  of  one  of  the  rivers  of  TTat^wi^  commoiiljr 
called  Pyriphlegethon.    [Gocnus.] 
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lie  (Gr.  fXry/uurla,  Utom  ^\iy»t 
J  bum).  Inflammatory  diseases.  The  term 
vhUgm€una  dolens  has  been  applied  to  a  peculiar 
inflammatory  condition  of  the  leg,  which  some- 
times occurs  in  females  soon  after  delivery. 

Plil«iiin  (Gr.  ^\4t»s).  A  useful  genus  of 
agricultural  grasses,  remarkable  for  the  close 
cylindrieal  form  of  the  spike-like  panicles.  P. 
pratense  is  the  Timothy  or  Oat's-tail  grass,  one  of 
the  earliest  and  most  productive  of  our  British 
species,  and  on  that  account  freely  introduced 
into  pasture  land. 

yiilofiston  (Gr.  from  ipKtyl(»,  laetonfire). 
An  imaginary  principle  by  which  Stahl  and  the 
chemists  of  his  school  accounted  for  the  pheno- 
mena of  combustion ;  the  matter  of  fire  fixed 
in  combustible  bodies. 

PbloffOlite  or  Pbloroplte  (Gr.  ^AoTonr^s , 
fiery-looking).  A  variety  of  magnesian  Mica. 

PbloridMn  (a  word  coined  from  Gr.  ^Xoj^, 
bark,  and  pi(a,  root),  A  white  crystalline  sub- 
stance obtained  from  the  bark  of  the  roots 
of  apple,  pear,  cherry,  and  plum  ti-ees,  giving 
to  it  its  bitter  astringency.  Its  composition 
Sd  represented  as  CuH^O,,  +  2H,0.  Acids, 
aided  by  heat»  resolve  it  into  glucose  and 
phloreHne,  By  the  joint  action  of  oxygen  and 
ammonia  it  is  converted  into  a  gum-like  sub- 
stance, which  has  been  called  phiorufMn. 

PUoz  (Gr.  a  flame).  A  favourite  genus  of 
garden  flowers,  chiefly  North  American,  and  for 
the  most  part  herbaceous  perennials.  As  usually 
happens  with  popular  flowers,  the  species  them- 
selves, once  cultivated  for  their  own  sakes,  have 
given  way  before  the  more  showy  hybridised 
varieties,  and  at  the  present  day  are  rarely  met 
with,  the  garden  Phloxes  being  all  productions 
of  the  florist,  and  of  a  most  ornamental  cha- 
racter. A  few  well-marked  dwarf-habited  sorts 
are  st!ill  grown  as  rock  plants ;  and  P.  Brum- 
mondii,  which  has  sported  into  a  variety  of 
beautiful  colours,  is  one  of  the  most  showy  of 
cultivated  annuals. 

PblyotaBnes  (Gr.  ^X^rrcuro,  a  pustule). 
Bladders  formed  on  the  skin  during  the  pro- 
cess of  mortification.  The  cuticle  is  raised  by 
efifuscd  serum,  which  has  a  sanguineous  colour, 
and  gases  are  subsequently  generated  by  putre- 
faction, so  that  the  phlyctsenae  contain  both 
fluid  and  gases.     [Ganobbns.] 

Pblyxaoiiun  (Ghr.  ^Av{cur,  to  bubble).  A 
pustule  upon  the  skin. 

P1iooa(Lat. ;  Gr.  ip^icn).    [Sb^.] 

PlMMsaoeans.  Phocacea  or  Seal  Tribe. 
The  name  of  the  family  of  carnivorous  and 
amphibious  Trtammals  of  which  the  seal  (Phoca) 
is  the  type.     [Sbax.] 

Pliocaviia  (Gr.  ^<(icouya,  a  porw>iee).  A  sub- 
genus of  dolphins,  distinguishea  by  the  ab- 
sence of  the  beak-l^e  prolongation  of  the  jaws. 

Plioceiiiii.  Ddphin.  A  peculiar  fatty 
matter  contained  in  the  oil  of  the  porpoise 
{Ddpkmum),  When  saponified,  it  yields  a  vo- 
latile odorous  acid,  called  phocenic  acid, 

Pboebos  (Gr.  ^<i3ot,  brilliant).  A  name 
given  to  Apollo  as  the  god  of  lieht.  The 
epithet  Delios,  supposed  to  point  to  uie  island 
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of  Delos,  denoted  his  birth  in  the  bHj^ 
{KjKos)  land,  as  the  name  Lyk^ente  de- 
scribed his  birth  in  Lykia,  the  region  of  light, 
[Lycaok.]  The  island  Delos  was  also  called 
Ortygia,  but  this  word  was  derived  from 
6prv^,  a  quail,  in  Sanscrit  vartika,  the  bird 
of  spring,  and  hence  signified  the  quail  land, 
the  East.  (Max  Miiller,  Lectures  on  Lan^ 
guage,  second  series,  p.  607.)  [CEdipus; 
Pjuus;  Phaethom;  Tkliphassa.] 

PliODBlclii  (Gr.  ^/yt|,  purple).  Sulpho- 
ohanicio  acid,  A  purple  substance  obtained 
uy  the  action  of  sulphuric  acid  on  indigo. 

PliOMilooolirotte  (Gr.  ^v<{,  pufple,  and 
Xpoid,  colour).  A  native  chromate  of  lead,  from 
Beresow  in  Siberia. 

PlMBnicoptaros  (Gr.  ^iviK^tpos,  red' 
feathered).  The  generic  name  of  the  flamingo : 
also  a  term  applied  to  other  animals  which  have 
red  wings,  as  the  BombyciUa  phamicoptcra, 

Pboenlz  (Gr.  <polyi^).  In  Astronomy,  one 
of  the  modern  constellations  in  the  southern 
hemisphere. 

Ph(£xix.  In  Botany,  a  genus  of  pinnate- 
leaved  Palms,  of  which  about  a  dozen  species 
are  known,  chiefly  foxmd  in  Northern  Africa 
and  tropical  Asia.  One  of  the  species,  P. 
dactj/lifera,  the  Date  Palm,  is  cultivated  in  im- 
mense quantities  all  over  the  northern  part  of 
Africa,  and  more  sparingly  in  Western  Asia  and 
Southern  Europe.  In  some  of  these  countries, 
its  fruit,  though  known  to  us  only  as  an  article 
of  luxury,  afifords  the  principal  food  of  a  large 

Sroportion  of  the  inhabitants,  and  of  the  various 
omestic  animals.  The  tree  usually  grows 
about  sixty  or  eighty  feet  high,  and  lives  to  a 
great  age ;  trees  of  from  one  to  two  hundred 
years  old  continuing  to  produce  their  annual 
crop  of  dates.  Many  varieties  are  reco«iised 
by  the  Arabs,  and  distinguished  by  diSerent 
names  according  to  theii  shape,  size,  qualitr^ 
and  time  of  ripening.  The  fruit,  however,  u 
not  the  only  valuable  pare  of  this  widely  diii- 
porsed  tree,  for,  as  with  the  cocoa-nut  palm, 
nearly  every  part  is  applied  to  some  usefbl 
purpose.  The  huts  of  the  poorer  classes  are 
entirely  constructed  of  its  leaves;  the  fibre  (/>/) 
surrounding  the  bases  of  their  stalks  is  used  for 
making  ropes  and  coarse  cloth,  and  the  stalks 
themselves  for  crates,  baskets,  brooms,  walking- 
sticks,  &c. ;  of  the  wood  are  built  substantial 
houses ;  the  heart  of  young  leaves  is  eaten  as 
a  vegetable;  the  sap  afiK)rds  an  intoxicating 
beverage  {lagbi\  to  obtain  which  the  tree  is 
destroyed ;  ana  even  the  hard  and  apparently 
useless  stones  are  groimd  into  food  for  camels. 
P.  sylvestris,  called  the  Wild  Date,  is  supposed 
by  some  to  be  the  parent  of  the  ciUtivatedDate. 
It  is  common  all  over  India,  and,  like  the  last, 
attains  a  considerable  height.  Lai^e  quantities 
of  toddy  or  palm-wine  are  obtained  from  it ; 
but  the  Asiatics,  more  skilful  than  the  Africans, 
procure  it  by  merely  cutting  off  the  young  flower- 
spike,  by  which  means  thev  do  not  destroy  the 
tree.  Date-sugar,  extensively  used  in  Ladia, 
is  made  by  simply  boiling  the  toddy. 
Phceiox.    In  the  Homeric  Mjtholog7»  tibe 
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fikther  of  EuROPi.,  while  other  poems  represent 
him  as  her  sister.  The  Phoenix  who  is  men- 
tioned in  the  Iliad  as  teaching  Achilleus  in 
his  early  youth  is  a  son  of  Amyntor.  He  took 
part  in  the  Calydonian  hunt,  and  when  his 
father  had  put  out  his  eyes,  his  sight  was 
restored  by  Cheiron  the  Centattb.  But  the 
point  of  greatest  interest  in  the  legends  of 
PhoDniz  is  his  appearance,  in  the  ninth  book  of 
the  Hiad,  as  a  mediator  before  Achilleus  on 
behalf  of  the  Achseans.  The  means  which  he 
adopts  for  softening  his  anger  is  a  recital  of 
the  tale  of  Mslbaobos,  a  hero  whose  story  is 
but  another  yersion  of  that  of  Achilleus.  [Mt- 
THOLOOT,  ConPABATnTB.]  The  name  Phoenix 
also,  as  expressive  of  colour,  suggests  a  com- 
parison witn  the  many  names  in  solar  legends, 
which  haye  a  similar  force,  as  lolS,  locast^, 
lamos,  lobates,  Augd,  Pyrrha,  &c. 

According  to  Herodotus,  the  phoenix  was  a 
maryellous  bird,  which  the  Egyptians  regarded 
as  the  emblem  of  immortality,  hi  later  legends 
the  bird  was  described  as  of  the  size  of  an  eagle, 
her  head  finely  crested,  her  body  coyered  with 
a  beautiful  plumage,  and  her  eyes  sparkling  like 
stars.  She  was  said  to  liye  500  or  600  years 
in  the  wilderness,  when  she  built  for  herself  a 
funeral  pile  of  wood  and  aromatic  gums,  which 
she  lighted  with  the  fanning  of  her  wings,  and 
emerged  from  the  flames  with  a  new  life.  In 
the  account  of  Herodotus  (ii.  73)  nothing  is 
said  of  the  resurrection  of  the  phoenix ;  while 
other  yersions  speak  of  a  worm,  which,  pro- 
ceeding from  the  body  of  the  dead  bird,  was 
deyeloped  into  another  phoenix.  With  these 
tales  may  be  compared  the  myths  of  the  Per- 
sian bird  Simorg,  and  the  Indian  Semendar. 

Four  periods  are  mentioned  by  ancient 
writers  as  having  been  marked  by  the  appear- 
ance of  the  phoenix.  The  first  was  in  the 
reign  of  Sesostris ;  the  second  in  that  of 
Amasis ;  the  third  in  that  of  Ptolemy  JIL  king 
of  Egypt ;  and  the  fourth  in  that  of  Tiberius. 
By  early  Christian  writers,  as  in  the  epistle 
to  the  Corinthians  which  bears  the  name  of 
Clement,  it  was  frequently  brought  forward  as 
an  illustration  of  the  doctrine  of  the  resur- 
rection (Spanheim,  De  Usu  et  Praatantia  Nu- 
tnismaiumf  diss.  y.  c.  xiii.),  and  it  appears  on 
the  coins  of  several  Roman  emperors,  sometimes 
as  a  symbol  of  their  own  apotheosis,  sometimes 
as  an  emblem  of  the  renovation  of  the  world 
under  their  beneficent  rule.  (Ovid,  ilf(?^.  xy.  391; 
Pliny,  Hist  Nat.  x.  2 ;  Tacitus,  Annal.  vi.  28. 
Besides  these,  the  reader  may  consult,  in  the 
third  volume  of  Wemsdorf,  Poeia  MinoreSj  to 
which  the  editor  has  prefixed  a  learned  intro- 
duction, the  poem  De  Fhcenicft  which  is  usually 
attributed  to  Lactantius.  See  also  Metral's 
work,  Le  Phoenix,  ou  V  Oiseau  du  Soleil,  Paris 
1824 ;  and  Sir  G.  C.  Lewis  On  the  Astronomy 
of  the  Ancients,  p.  283.) 

Plioladeana  (Or.  <fK>eXt6s,  a  hole).  The 
family  of  Lamellibranchiate  Bivalves  of  which 
the  genus  Phdas  is  the  type ;  they  are  remark- 
able for  the  hiding  places  which  they  excayate 
for  thomselyes  in  rocks  and  clay. 
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sniolaHte  (Gr.  ^Xis,  a  McaU),    A  h^rdimted 

silicate  of  alumina,  resembling  Kaolin  in  oom- 

'  position.     It  is  formed  of  sn^  conyex  scales. 

;  which  are  pure    white    and   haye    a  peariy 

\  lustre.     It  is  soft  to  the  touch  and  friable 

I  between  the  fingers.    It  is  of  frequent  occor- 

!  rence  in  the  crevices  of  nodules  of  ooal-measiire 

clay-ironstone,  in  Coalbrook  Dale.     It  is  also 

found  in  the  coal  mines  of  France,  Belgium,  and 

Pennsylvania ;  at  Schemnits  in  Hongary,  and 

at  Naxos  (with  emery). 

Pliolldoffaster  (Gr.  ^oKlt,  and  ymrH^, 
belfy).  A  genus  of  Ganocophalons  Reptiles 
discoyered  by  Prof.  Huxley  in  the  CKlmertoa 
coalfield,  near  Edinburgh.  In  this  genus  the 
vertebral  centra  were  well  ossified,  as  in  the 
Triassic  Labyrinthodon,  but  not  as  in  the  Ar- 
chegosaurus  of  the  carboniferous  strata.  The 
specimen  on  which  the  genus  was  founded  was 
tnought  for  many  years  to  be  a  fish ;  and  from 
its  general  ichthyoid  similarity,  Professor 
Huxley  names  it  PhoUdogaster  pimnformia. 

Plioaetio    Bpellinff  (Gr.    ^H^,    atrnnd^ 
Much  labour  has  been  spent  of  late  yens 
in  attempts  to  introduce  a  system  of  phonetic 
spelling  applicable   to  all    languages.    Some 
lxx>ks  and   newspapers  haye  l^n  published 
in  this  new  character,  to  the  elaboration  tA 
which  Mr.  Pitman  has  devoted  his  life.    Of 
this  Phonetic  Reform,  Professor  Max  Muller 
says  that,  '  if  our  spelling  followed  the  pro- 
nunciation of  words,  it  would  in  reality  be  of 
greater  help  to  the  critical  student  of  language 
than  the  present  imcertain   and  unscientific 
mode  of  writing.'    {Lectures  on  Language^  2nd 
series,  p.  100.)    On  the  other  hand,  it  is  signed 
that '  although  under  such  a  system  each  man's 
knguage  might  remain  intelligible  to  himself, 
that  of  others  would,  for  the  philologist  st 
least,  become  a  mere  trackless  thicket.     Eyezy 
consonantal  and  yocal  change  in  dialects  is 
subject  to  strict  law.    The  occurrence  of  s 
single  letter,  which  may  not  alter  the  sound 
may  determine  that  a  word  shidl  or  shall  not 
be  identified  with  another.    The  removal  of 
this  letter  would  blot  out  the  eyidence  of  its 
growth.      There  is  no  difference  in  pronun- 
ciation, we  are  told,  between  the  French  msi, 
the  month  of  May,  the  Latin  matus ;  nuns,  but, 
the  Latin  magis ;  mes,  the  plural  of  mg,  the 
Latin    mei\  and  la  male,  a  trough,   perhaps 
the  Latin  mactra:  or  between  sang,  blood, 
sanauis,  cent,  a  hundred,  centum,  and  sant, 
without,  sine;  sent,   he  feels,  sentit,  ien,  in 
il  s*en  va,  inde.    Strike  out  these  traces  of  their 
origin  still  preserved  in  their  spelling,  uid  who 
would  have  either  time  or  energy  enough  to 
master  the  history  of  this  sin^e  language? 
(Westminster  Review,   January  1865,  p.  46.) 

[LA27GUAGB.] 

Pboaetto  IBTHtlnff.  That  writing  m 
which  the  signs  used  represent  sounds;  in 
opposition  to  ideographic,  in  which  they  re- 
present objects,  or  symbolically  denote  ab- 
stract ideas,  as  in  the  figiiratiye  part  of  the 
Egyptian  hieroglyphics.  The  signs  represent- 
ing sounds  are  usually  arbitrary,  or  at  l^st  han 
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become  lo  in  pzocess  of  time ;  at  in  the  ancient 
Roman  alphabet,  of  which  Uie  letters  are  for 
the  most  part  derived  from  the  Hebrew  or 
Fhcenician,  in  which  languages  thej  may 
hare  originally  had  a  symbolical  character. 
But,  in  a  species  of  phonetic  writing  which  is 
intermixed  with  the  figurative  hieroglyphics  in 
Egyptian  inscriptions,  every  letter  is  denoted 
by  a  figure  representing  some  object,  the  name 
of  which  begins  with  uiat  letter'.     [Hibboolt- 

PSICS.] 

VliOBios  (Or.  ^1^).  The  doctrine  of 
sound:  the  same  as  acotistics.  [Sound.]  As 
sound,  like  light,  is  subject  to  certain  laws  of 
reflection  ana  re&action,  the  science,  like  that 
of  light,  may  be  treated  under  three  heads; 
namely,  dir^t^  reflected,  and  refracted  soimd. 
In  allusion  to  the  corresponding  branches  of 
optics,  these  have  been  denominated  pkonict, 
caiaphonics,  and  diaphonics. 

Vlionoltte  (Qt.  ^«i^,  and  x(0of,  a  stone). 
A  species  of  compact  basalt,  sonorous  when 
struck. 

Pliorooa  (Or.).  In  the  Homeric  Mytho- 
logy, an  old  man  who  rules  over  the  sea.  In 
the  Hesiodic  Theogonv  (270),  he  is  the  father 
of  the  three  Graise,  who  were  grey-haired  from 
their  birth,  and  had  between  them  a  sin^e  eve 
and  a  single  tooth.  Their  abode  was  in  the 
far  west,  in  a  dim  twilight  land,  scarcely  pene- 
trated by  the  rays  of  the  sun.  Here  I^bskus, 
having  seized  their  single  eye,  compelled  them 
to  gmde  him  to  the  nymphs  of  the  ocean- 
stream.  The  idea  of  the  Graise  manifestly 
grew  out  of  mythical  phrases  which  spoke  of 
the  dusky  gloaming,  as  distinguished  from  the 
black  night  in  wMch  the  Qobgoms  had  their 
dwelling. 

Pbonnliiiii  (Gr.  ^fu^s,  a  wicker  basket). 
The  genus  of  the  New  Zealand  Flax,  P.  tenax^ 
a  stout-growing  herb  forming  hutte  tufts  of 
sword-shaped  leaves,  and  in  its  distribution 
confined  to  New  Zealand  and  Norfolk  Island. 
The  leaves,  which  in  some  of  its  forms  are 
from  five  to  six  feet  long,  contain  a  large 
quantity  of  strong  useful  fibre,  to  which  the 
name  of  New  Zealand  Flax  has  been  given. 
This  material  has  long  been  in  common  use 
among  the  natives  for  making  various  articles 
of  clothing,  string,  nets,  &c. ;  and  since  the 
colonisation  of  that  country  attempts  have  from 
time  to  time  been  made  to  render  it  an  article 
of  export,  but  hitherto  without  much  success, 
the  cost  of  preparation,  owing  to  the  presence 
of  a  viscid  gummy  matter  in  the  leaves,  being 
too  great  to  allow  of  a  remunerative  profit. 

Ptaoronomia  or  Vhoroaoinios  (a  word 
coined  from  Gr.  ^pw,  /  bear,  and  vifios,  law). 
This  term  has  been  sometimes  used  to  denote 
the  science  of  motion.  In  this  sense  it  T^as 
employed  by  Hermann,  a  mathematician  who 
flourished  in  the  beginning  of  the  eighteenth 
century,  in  a  work  entitled  Phonmomiaf  seu  de 
Viribus  et  Motibus  Corporum  SoUdorum  et 
lAquidorum  (AmsteL  1716^,  and  of  great 
merit  for  the  time  in  which  it  appeared. 
The   term   dynamiea    being   now    employed 
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generally  to  signify  the  doctrine  of  moving 
bodies,  the  term  pkoronamics  is  never  used  in 
modem  scientific  works. 

Vliosffene  Omm  (Gr.  ^f,  Ut^ht,  and  yiypo- 
fuUf  I  j^roduce).  A  compound  of  chlorine  and 
carbomc  oxide,  made  by  exposing  equal  mea- 
sures of  those  gases  to  suushine  or  bright  day- 
light. 'They  will  not  unite  in  the  dark. 

Plios^nite.  Native  chloro-carbonate  of 
lead.    [CsoMFOBPrrB.] 

Plioflipliainide*.  Compounds  formed  by 
substituting  phosphonyl,  PC,  for  three  atoms 
of  hydrogen  in  one  or  more  molecules  of 
ammonia. 

Pliosphatea.  The  salts  formed  by  the 
combination  of  phosphoric  add  with  bases. 

Plio»pbldes«  Plioflipliiirets.  Gombins- 
tions  of  phosphorus  with  metals  or  hydrogen. 

PliiMplilte*.  The  salts  resulting  from  the 
combination  oi  phosphorous  acid  with  bases. 

PliQspliooaiite.  A  mineral  identical  in 
composition  with  Cryptolite;  from  which, 
however,  it  differs  in  form,  occurring  in  co- 
lourless or  sulphur-yellow  octahedrons  and 
four-sided  prisms  with  quadrilateral  termina- 
tions. It  forms  about  a  thousandth  part  of 
the  cobalt  ore  of  Johannisberg  in  Sweden. 

Plioflipliorescenoe.  The  emission  of  light 
by  substances  at  common  temperatures,  or  below 
a  red  heat. 

Pliosplioresceiit  Animals.  Those  spe- 
cies are  so  called  which  have  the  faculty  of 
emitting  a  luminous  fluid.  Thev  are  much 
more  numerous  than  the  electric  animals; 
belonging  to  most  of  the  Invertebrate  classes, 
and  frequently  rendering  vast  tracts  of  the 
ocean  luminous  by  their  prodigious  numbera. 
The  glow-worm  {Lanipvris\  the  phosphorescent 
sea-pen  (Pennatula  phosphorea),  and  the  bril- 
liant pyrosome  {Pj/rosama  aUanticum),  are 
among  the  most  remarkable  of  these  animals. 
PliosplkMrlo  Aeid.  A  tribasic  acid  com- 
posed of  one  atom  of  phosphorus,  three  of 
hydrogen  and  four  of  oxygen  b  H^O^. 
[Fhosphorus.] 

Plioflipliorlte.  A  name  given  to  massive 
native  phosphate  of  calcium.     [Apatitb.1 

Plioaplioroolialcite.  A  native  hydrated 
phosphate  of  copper,  occurring  in  minute  rhom- 
bic crystals,  also  in  fibrous  and  earthy  masses  of 
an  emerald  or  verdigris  green  colour,  but  often 
blackish-green  superficially,  near  RheinbreiteD- 
bach  on  the  Rhine,  and  also  at  NischneTaguilsk, 
in  the  Ural,  and  in  Hungary. 

Pliosplionui  (Gr.  ^^pos,  hrinoing  light). 
Symbol  P;  atomic  weight  31.  Phosphorus, 
so  termed  from  its  property  of  shining  in  the 
dark,  occurs  in  the  three  kingdoms  of  nature^ 
but  most  abundantly  as  a  com^nent  of  the 
bones  and  urine  of  animals :  it  is  generally 
present  as  phosphoric  acid,  combined  witn 
various  bases.  Pnosphorus  is  foimd  in  certain 
phosphates  in  the  mineral  kingdom,  and  is, 
like  carbon  and  sulphur,  a  most  important 
constituent  of  organic  matter.  It  exists  in 
albumin  and  fibrin,  and  in  the  brain,  blood, 
I  milk,  and  other  secretions.    It  is  found  in  all 
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plants.  Thore  is  no  substance  'which  yields  it 
more  abnndantlj  than  bone,  and  from  this 
Bonrce  it  is  now  generally  obtained. 

Phosphorus  was  discoyered  in  1669,  by  Brandt, 
a  merchant  of  Hamburg,  in  the  solid  residue 
of  urine,  but  no  practical  use  was  made  of  the 
discovery  until  a  century  later,  when  a  process 
for  preparing  it  from  bone  was  first  made  public 
by  Scheele  and  Oahn.  It  is  now  obtained  as 
follows. 

On  twenty  parts  of  calcined  bone,  ground  to 
a  fine  powder,  pour  eight  of  sulphuric  acid, 
previously  diluted  with  forty  parts  of  water. 
These  materials  are  well  stirred  together  for 
about  six  hours,  steam  being  let  into  the 
mixture  to  promote  the  chemical  changes. 
The  whole  is  then  put  into  a  conical  bag  of 
linen  to  separate  the  clear  liquor,  which  is  a 
dolution  of  superphosphate  of  lime,  and  is  de- 
canted and  boiled  to  dryness.  A  white  mass 
remains,  which  when  fused  forms  what  is  called 
glass  of  phosphorus.  It  yields  phosphorus 
when  distilled  at  a  white  heat  with  onc-fourtli 
of  its  weight  of  charcoal. 

The  fdiosphorus  obtained  by  the  first  dis- 
tillation is  commonly  of  a  red  or  bruwn 
colour,  owing  to  impurities.  It  is  melted  in  a 
solution  of  ammonia,  and  is  bleached  by  heating 
it  in  >i  mixture  of  bichromate  of  potassium  and 
sulphuric  acid.  After  this  it  is  again  melted, 
ana  strained  through  chamois  leather.  The 
mechanical  impurities  are  thus  separated,  and 
it  is  finally  cast  into  sticks.  This  substance  is 
now  manufactured  in  tons,  chiefly  for  the 
purpose  of  making  lucifer>matches.  According 
to  Mr.  Gk>re,  about  six  tons  are  annually  con- 
sumed in  this  country  in  the  match  manu&cture, 
and  one  pound  will  suffice  for  600,000  matches. 
This  manufacture  is,  however,  conducted  on  a 
larger  scale  abroad. 

When  pure,  phosphorus  is  tasteless,  colour- 
less, translucent,  sectile,  and  flexible  at  common 
U'inperutures,  but  brittle  at  82°  F.  Exposed  to 
uir.  it  exhales  luminous  fumes,  having  a  pecu- 
liar odour,  distantly  resembling  that  of  garlic, 
and  ozone  is  at  the  same  time  produced.  Its 
specific  gravity  is  1*826.  It  is  insoluble  in 
water,  but  dissolved  sparingly  bv  alcohol,  ether, 
the  oils,  naphtha  (and  ot£er  bquid  hydrocar- 
bons), and  very  abundantlv  by  sulphide  of 
carbon.  When  air  is  excluded,  phosphorus 
melts  at  about  110^,  and  if  suddenly  cooled 
to  32°,  after  having  been  heated  to  140°,  it 
sometimes  becomes  black.  At  from  550°  to 
570°,  in  close  vessels,  it  boils  and  evaporates 
in  the  form  of  colourless  vapour,  the  density  of 
which,  according  to  Bumas,  is  4'355.  Phos- 
phorus is  a  formidable  poison ;  a  few  grains  are 
sufficient  to  destroy  life,  and  the  vapour  when 
breathed  (as  in  lucifer-match  making)  produces 
caries  and  necrosis  of  the  jaws,  with  wasting 
disease. 

There  are  some  peculiar  circumstances  con- 
nected with  the  luminosity  and  inflammability 
of  phosphorus.  When  exposed  to  humid  air, 
it  ^ines  with  a  pale  blue  lieht.  This  arises 
from  slow  combustion,  attenaed  by  the  pro- 
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duction    of   phosphorous    acid  H^HPO,  and 
ozone.    In  pure  oxygen,  phosphorus  is  not  lumi- 
nous until  heated  to  between  70^  and  80°,  above 
which  temperature  it  inflames,  and  then  bums 
with   solar  splendour.     Graham    has  shown 
that  the  slow  combustion  of  phosphorus  in 
air  is  prevented  by  small  additions  of  certain 
gases  and  vapours,  such  as  sulphurous  add, 
sulphuretted  hydrogen,  and  of  oleflant  gas ;  ths 
vapours  of  sulphide  of  carbon,  ether,  kreasoie^ 
naphtha,  and  oil  of  turpentine.     Phosphons 
easily  takes  fire  by  the  heat  of  the  hand  and 
by  edight  friction ;  it  requires,  therefore,  to  be 
handled  with  the  utmost  caution.     Owing  to 
the  superficial  formation  of  phosphorous  and 
phosphoric  acids,  when  it  bums  imperfectly  at 
low  temperatures,  its  further  combustion  is  dtea 
prevented :    thus,  in    rubbing  a  fragment  of 
phosphorus  between  two  pieces  of  brown  paper, 
a  momentary  combustion  ensues,  and  it  omii 
requires  considerable  firiction  to  cause  it  again 
to  infiame.     For  the  same  reason  it  is  difficult 
to  light  a  piece  of  paper  by  the  flame  of  phos' 
phorus,  the  paper  becoming  covered  and  pro- 
tected by  the  acid  produced.    So  also  a  small 
piece  of  phosphorus  may  be  fused  b^thegradoil 
application  of  heat,  but  it  will  not  inflame  uutQ 
the  surface  is  disturbed  by  touching  it  with  • 
wire.    A  fragment  gently  heated  on  writii^ 
paper  may  be  melted  and  consumed  without  i^ 
niting  the  paper.  When  in  briUiant  combustioB 
in  the  air,  phosphorus  evolves  copious  fumes  of 
phosphoric  anhydride:   its  flame  is  intensely 
luminous,  and  nearly  white.     If  heated  in  a 
confined   portion   of  air,    it  enters   into  lese 
perfect  combustion ;  and  an  oxide,  or  red  solid, 
less  fusible    than   phosphorus,    is   produced. 
The  difierent  products  of  the  combustion  of 
phosphorus  are  well  shown  by  heating  &in%- 
ment  of  it  placed  near  the  centre  of  a  thm 
glass  tube  of  about  a  fourth  of  an  inch  in  diame- 
ter, and  three  or  four  feet  long,  and  then  gently 
driving  a  current  of  air  through  the  tube ;  the 
fixed  and  volatile  acids,  and  the  red  oxide,  an 
in  this  way  distinctly  separated. 

Allotropic  QT  Amorphous  Phosphorus. — ^As  • 
result  of  exposure  to  heat  or  light,  phosphom 
sometimes  acquires  a  red  colour,  and  this  red 
substance  is  allotropic  or  amorphous  phospho* 
rus.  Schrotter  made  the  discovery  of  this 
variety  of  phosphorus  in  1848.  He  obtained  it 
by  distilling  phosphorus  in  an  atmosphere  of 
nitrogen  or  carbon  dioxide  at  a  temperature 
between  460°  and  480**.  In  this  oase,  a  psil 
of  the  phosphorus  assumes  the  amorphous  or 
red  condition.  To  separate  the  common  from 
the  amorphous  kind,  sulphide  of  carbon  is  em- 
ployed, which  dissolves  common  phosphonv 
but  leaves  the  allotropic  variety  in  the  form  of 
a  brownish-red  powder.  For  commercial  par- 
poses,  allotropic  phosphorus  is  made  by  heatiog 
phosphorus  underwater  in  an  air-tight  cast-iron 
boiler  to  a  temperature  of  450^.  A  quanti^ 
of  about  200  pounds  of  ordinary  phosphons  il 
thus  kept  heated  for  three  or  four  weeks. 
When  the  vessel  is  opened,  the  phosphom 
presents  itself  as  a  hard,  red,  brittle  subftanos. 
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Amorphoiis  phosphorus  has  no  odour.  When 
dry,  It  undergoes  no  change  in  air.  It  does 
not  take  fire  under  a  temperature  of  500^; 
and  has  no  poisonous  properties. 

Phosphorus  m&v  also  be  obtained  in  colour- 
less crystals,  of  adamiintine  lustre  and  belong- 
ing to  the  cubical  system  by  sublimation  in  a 
vacuum  or  an  atmosphere  of  nitrogen.  The 
product  of  the  perfect  combustion  of  phosphorus 
18  photphorio  anhydride  (PfO^),  a  fusible  sub- 
stance, very  soluble  in  water,  intensely  sour, 
and  haying  some  remarliable  peculiarities  in 
reference  to  its  states  of  hydration  and  its 
combination irith  salifiable  bases,  forming  mono- 
basic, tetra  basic,  and  tribasic  salts,  distinguished 
as  melapkosphaies,  pyrophosphates^  ana  com- 
mon (or  tribasic)  phosphates.  There  are  two 
other  acids  of  phosphorus ;  namely,  the  phos- 
phorous acid  (H^HO,)  and  the  hypophos- 
phorous  acid  (HPH^O,).  When  phosphorus 
18  boiled  in  a  solution  of  caustic  potash,  a 
gas  is  feTolved,  which  is  remarkable  for  its 
spontaneous  infianimability ;  each  bubble,  as  it 
rises  through  the  water  taking  fire  upon  the 
surface,  and  producing  a  beautiful  ring  of 
smoke.  This  gas  is  commonly  called  ^os- 
phuretted  hydrogen ;  it  consists  chiefly  of  the 
terhydrido  of  phosphorus  (PH,),  with  a  little 
of  the  vapour  of  another  compound  (P^Hf). 
Phosphorus  may  be  made  to  combine  with  the 
greater  number  of  the  metals,  forming  com- 
pounds called  phosphurets  or  phospMdes, 

Pliottcite  or  PliotUtte  (Gr.  ^s,  light). 
A  mixture  of  silicate  and  carbonate  of  manga- 
nese, foimd  near  Riibeland  in  the  Harz.  It 
has  often  a  fibrous  texture,  and  is  of  various 
tints  of  red,  green,  and  grey,  which  become 
darker  on  exposure. 

Vlioto-Utliograpliy.        [Photozincoosa- 

?HT.] 

9lioto-aa«tallograpliy.  [Photooltfhic 
Emo&ivino.] 

VliotoffalTanofprapliy.  A  process  (now 
little  used)  for  transferring  drawings  &c.  to 
metal  by  meana  of  light.  A  plate  is  rendered 
sensitive  by  gelatine  and  bichromate  of  potash 
[Photooltfhic  Enosaviko],  and  exposed  to 
light  in  contact  with  the  photograph  or  drawing. 
A  mould  is  then  taken  £rom  this  plate  after  ex- 
posux^,  and  an  electrotype  impression  taken 
.  from  the  mould.  This  electrotrpe  is  used  for 
printing.  The  process  is  tedious,  requiring 
some  weeks  for  its  completion. 

Pliotoffen  or  PanUBn  Oil.  The  oily  pro- 
duct obtained  by  the  distillation  of  vanous 
shales  and  cannels,  and  especially  from  the 
Boghead  canncl  coal.  It  consists  of  various 
liquid  compounds  of  carbon  and  hydrogen, 
holding  paraffin  in  solution.  It  is  largely  used 
as  a  source  of  light»  for  which  purpose  it  pos- 
sesses great  advantages.  One  gallon  of  paraffin 
oil  yields  light  equal  to  that  of  22*9  lbs.  of 
^rm  candles,  and  produces  (when  burnt  with 
s  ffood  supply  of  air)  far  less  atmosphezio  de- 
tenoration  than  the  latter.  The  oils  distilled 
feosa.  the  natural  petroleums  are  frequently 
compounded  with  photogen,  which  th^  nwem- 
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ble  greatly  in  properties,  but  generally  contain, 
imless  specially  purified,  more  volatile  con- 
stituents.    [Oils;  Pabaffin.] 

Pliotpipeiilo  Srawinr*    [Photoobafht.I 

PbotOfflsrpliio  BngraTinv.  An  improved 
process  invented  by  Mr.  Pox  Talbot,  by  which,' 
through  the  agency  of  light,  photographic  and 
other  transparent  designs  can  be  transferred  to 
metal  plates.  It  is  performed  as  follows:  A 
solution  of  one  part  of  gelatine  in  40  parts  of 
water  is  mixed  with  4  parts  of  a  saturated  so- 
lution of  bichromate  of  potash,  and  the  mixture 
is  poured  over  the  steel  or  copper  plates,  and 
allowed  to  dry.  It  is  then  exposed,  in  contact 
with  the  object  which  it  is  desired  to  copy,  in  a 
printing  frame,  to  the  action  of  light  for  several 
minutes.  After  this  exposure  to  light,  a  little 
finely  powdered  copal  is  strewed  over  the  sur- 
face, and  melted  by  the  aid  of  heat  The  de- 
sign is  now  etched  in  by  means  of  hydrochloric 
acid,  saturated  with  jperoxide  of  iron,  and 
diluted  with  water.  ^  ^his  attacks  onlv  the  parts 
unacted  on  by  Ugh't  When  a  sufficient  deplii 
has  been  attaineo^  "the  et^ng  liquid  is  washed 
off,  and  the  plate  cXeaned  with  soft  whiting. 
It  can  then  be  mpl^ed  for  printing. 

Pbotograpliy  (dht.  ^f,  light,  and  ypd^, 
I  write  or  ^ra^)l]'  Under  the  general  term 
photography  we  now  include  aU  those  pro- 
cesses for  the  pifbduction  of  pictures,  which 
depend  upon  the  chemical  infiucnces  of  solar  or 
other  intensely  luminous  radiations.  As  the 
name  implies,  these  pictorial  representations  of 
external  objects  were  supposed  to  result  from 
the  action  of  Lioht — the  illuminating  power  ^f 
the  sun ;  recent  investigations,  however,  prove 
that  the  most  luminous  portion  of  the  sun's 
light  is  quite  powerless  to  produce  the  changes 
upon  which  photography  depends,  and  uat 
these  chancres  are  produced  to  some  extent  by 
the  feebly  luminous  blue  and  violet  rays  of  the 
spectrum,  but  chiefly  by  other  rays  which  are 
absolutdy  dark  and  invisible. 

Mr.  Wedgwood,  the  celebrated  potter,  was 
the  first  wlio  attempted  to  produce  picturcs  by 
the  sunshine ;  he  was  aided  in  his  investigations 
by  Sir  Humphry  Davy,  but  the  results  were 
not  satisfactory,  since  no  means  of  rendmng 
the  pictures  permanent  were  then  discoverecl 
M.  Niepce,  of  ChAlons-sur-Saone,  pursuing 
investigations  of  the  same  kind,  discovered 
that  all  the  resins  underwent  a  change  by  ex- 
posure to  sunshine,  and  by  spreading  solutions 
of  them  over  glass  and  metal  plates,  and  placing 
them  in  the  camera  obscura,  images  were 
slowly  impressed  upon  these  prepared  sur- 
faces ;  this  process  was  called  by  the  inventor 
Heuooaapht.  M.  Niepce  associated  himself 
with  M.  Daguerre,  but  he  .died  before  the 
discovery  of  the  very  beautiful  prodess,  the 
daguerreotype,  which  consisted  in  forming  a 
film  of  io£de  of  silver  upon  plated,  copper, 
exposing  this  film  to  the  image  of  the  cameza, 
and  then  to  the  vapour  of  mercury,  the  latter 
condensed  upon  those  parts  of  the  plate  which 
had  been  most  illuminated,  developing  the 
latent  image.     This  process  has  now  beta 
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entirely  snpefseded  bj  the  two  following  pro- 
oessea: — 

The  calotvpe  process  of  Mr.  Fox  Talbot 
conslsta  of  tae  following  manipulatory  details : 
good  letter  paper  is  washed  on  one  side  with  a 
solution  of  die  iodide  of  potassium ;  it  is,  when 
di^,  washed  with  a  solution  of  nitrate  of  silyer, 
to  which  a  small  quantity  of  acetic  add  has 
been  added,  and  the  paper  is  then  washed  with 
clean  and  pure  water.  Papers  thus  prepared 
will  keep  without  deterioration  for  some  time. 
To  use  the  paper,  a  few  drops  of  a  solution  of 
nitrate  of  silver  are  mixed  with  about  an  equal 
quantity  of  a  saturated  solution  of  gallic  add. 
This  mixture  is  spread  with  a  glass  rod  on  the 
prepared  side  of  the  paper,  which  is  then 
placed  in  the  camera.  In  a  few  minutes  a 
picture  is  impressed  upon  the  paper,  which 
is  removed  nom  the  instrument,  and  in  a 
dark  room  again  washed  over  with  the  mix- 
ture, called  the  ^olio-nitrate  of  silver.  The 
picture  slowly  deyelopes  itself,  and  when  it 
nas  acquired  the  proper  degree  of  intensity  the 
action  is  checked  by  plunging  it  into  water ; 
and  subsequently  the  picture  is  fixed,  and  the 
yellow  colour  of  the  iodide  of  silrer  removed 
by  the  use  of  hot  hyposulphite  of  sodium. 
The  picture  thus  obtained  is  a  negatim  one^ 
i.e.  the  liehts  and  shadows  are  reversed. 

The  coilodion  process,  which  is  the  one  now 
almost  universally  employed,  was  invented  by 
Mr.  Archer,  and  consists  in  impregnating  a  solu- 
tion of  gun-cotton  in  ether,  with.a  small  quan- 
tity of  iodide  of  potassium,  cadmium,  or  ammo- 
nium and  with  a  small  quantity  of  a  bromide. 
This  solution  is  termed  iodised  collodion ;  n  film 
of  it  is  spread  upon  a  plate  of  glass,  and  the 
latter  then  immersed  in  a  solution  of  nitrate 
of  silver.  The  collodion  film  thus  becomc's 
coated  with  yellow  iodide  and  bromide  of 
silver,  which  are,  in  the  presence  of  excess  of 
nitrate  of  silver,  extremely  sensitive  to  HghL 
The  film  thus  prepared  requires  an  exposure  of 
only  a  few  seconds  in  the  camera  to  produce 
the  latent  imager  which  is  afterwards  developed 
by  pouring  over  the  surface  of  the  plate  a  weak 
solution  of  pyrogallic  acid  mixea  with  acetic 
acid.  A  solution  of  protosulphate  of  iron  is 
also  frequently  employed  for  tne  same  purpoRe. 
After  developing,  the  excess  of  iodide  of  silver 
still  adhering  to  the  plate  requires  removal, 
since  it  would  slowly  blacken  under  the  in- 
fluence of  light,  and  thus  destroy  the  picturf. 
This  is  called  fixing  the  image,  and  is  effected 
by  pouring  over  the  pUte  either  a  solution  of 
hyposulphite  of  sodium  or  one  of  cyanide  of 
potassium.  The  use  of  uranium  salts  and 
yarious  retarding  or  accelerating  agents  has 
greatly  increased  of  late,  and  almost  every  pho- 
tographer uses  some  especial  nostrum  in  which 
he  trusts.  They  differ  from  the  original  process 
only  in  details  which  would  require  too  lengthy 
a  description  to  be  inserted  here.  To  produce 
a  positive  print,  paper  is  floated  on  albumen 
(white  of  egg)  containing  a  soluble  chloride, 
dried,  and  then  floated  on  a  nitrate  of  silver 
solution.     Chloride  of  silver  is  thus  produced 
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and  the  albumen  rendered  insoluble.      This 
exposed    to    light    beneath    the  negative  is 
impressed  with  a  reversed  or  positive  image  of 
the  negative.    The  prints  are  '  toned '  with 
chloride  of  gold  and  '  fixed  '  in  a  solution  of 
hyposulphite  of  sodium.    Of  late  great  atten- 
tion has  been  applied  to  the  production  of 
,  *  dry  plates '   for    field   work.     In    printing 
;  processes  the  use  of  permanent  pigments  inoor^ 
i  porated  in  a  film  of  gelatin  rendered  sensitife 
I  to  light  by  means  of  bichromate  of  ammonium 
(the  so-called  carbon   prints)  has  also  been 
carried  in  various  forms  to  grait  perfection. 

Vbotolorj  (Or.  ^£f,  and  xSyos),  The  doe- 
trine  of  light.    [LioBT.] 

Vlftotpiiietar.    [PK'iroMKrBT.] 

yiiatouictrj  (Or.  ^f,  and  fiirpow,  mss- 
stirv^.    Theprocess  of  measuring  the  intensi^ 
of  light.    For  the  purpose  of  comparing  the 
light  of  Sirius  with  that  of  the  sun,  the  cele- 
brated Huygons  employed  a  tube  having  a  veiy 
small  aperture  at  one  end,  into  which  was 
inserted  a  minute  globular  lens,  which  al- 
lowed only  the  27664th  part  of  the  solar  disc  to 
be  seen,  and  this  small  portion  afforded  a  li^ 
which  appeared  equally  bright  with  Sirius; 
whence  he  conduded  the  distance  of  Sirius  to 
be  27664  tdmes  greater  than  that  of  the  snn. 
(Huygenii  Cosmotheoros,)    Celsius  appears  to 
have  been  the  first  who  proposed  to  meassit 
light  directly  by  means  of  what  he  called  s 
lucimeter.    !ais  method,  however,  which  wii 
an  extremely  imperfect  one,  consisted  omplyiB 
observing  the  greatest  distance  from  the  eye  st 
which  small  circles  painted  on  paper  were 
distinctly  visible  in  different  light*.    It   wu 
reserved  for  Bouguer  to  establish  photometzj 
on  true  prindples.    Having  been  induced  I7 
Mairan's  remarks  on  the  relatiye  propoition  w 
the  sun's  light  at  the  summer  and  winter  sol- 
stice to  investi^te  the  subjeet^'he  imdatodc  s 
series  of  experiments,  of  which  the  results  wa« 
first  published  in  his  Essai  d^OMfus,  1729; 
and  afterwards  in  his  IVmti  d^Opifue  sur  U 
Gradation  de  la  Lumih^  which  appeared  in 
1760,  two  years  after  his  death.    In  the  ssas 
year  appeared  the  Photomdria  of  Lambeii;  in 
which  the  subject  was  treated  more  genersDj* 
and  with  great  mathematical  elegance.     The 
prindple  adopted  by  Bouguer  and  Lambeit  if 
extremely  simple.      Though  the   eye  canBOt 
judge  of  the  proportional   foroe  of  difirent 
lights,  it  can  distinguish  in  many  cases  with 
great  precision  when  two  similar  surfaces  prt* 
sented  together  are  equally  illuminated,  or  inMD 
the  shadows  of  an  opaque  object  thrown  iqns 
them  by  different   lights  are    equally   daik. 
But,  as  the  rays  of  Dght  proceed  in  straiglit 
lines,  they  must  spread  unifcwmly,  and  beiM 
their  density  will  diminish  in  the  duplicate  istio 
of  their  distances.    From  the  respective  sitas- 
tions,  therefore,  of  the  centres  of  diicitg<ty 
when  the  contrasted  surfaces  beoome  eqoallf 
bright^  we  may  easily  compute  their  relatifi 
degrees  of  illumination. 

A  simple  and  elegant  application  of  th* 
prindple  of  Bouguer  was  maae  by  Br.  BitehiB. 
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Hifl  apparatus  consists  of  a  rectangular 'boaKi 
abont  an  inch  and  a  half  or  two  inches  af^xmxn, 
open  at  both  ends  and  blackened  within,  to 
absorb  extraneous  light.  Within,  inclined  at 
angles  of  46^  to  its  axis,  are  placed  two  rectan- 
gnlar  plates  of  plane  looking-glass,  cut  from 
one  and  the  same  strip,  to  insure  equality  of 
their  reflecting  powers,  and  fastened  so  as  to 
meet  at  the  top,  in  the  middle  of  a  narrow  slit 
about  an  inch  long  and  an  eighth  of  an  inch 
broad,  which  is  covered  with  a  slip  of  fine 
tissue  or  oiled  paper.  In  comparing,  by  means 
of  this  instrument,  the  illuminating  powers  of 
two  di£ferent  sources  of  light,  they  must  be 
placed  at  such  a  distance  from  each  other,  and 
trom  the  instrument  between  then,  that  the 
light  from  every  part  of  each  shall  fall  on  the 
r^ector  next  to  it»  and  be  reflected  to  the  cor- 
responding portion  of  the  oiled  paper.  The 
instrument  is  then  moved  nearer  t£e  one  or  the 
other,  till  the  two  portions  of  the  paper  corre- 
sponding to  the  respective  mirrors  are  equally 
illuminated,  of  which  the  eye  can  judge  with 
considerable  certainty. 

The  modification  of  this  method,  which  con- 
sists in  contrasting  the  shadows  of  an  opaque 
olrject  formed  by  different  lights,  is  usually , 
ascribed  to  Count  Rumford,  bv  whom  it  was 
proposed  in  the  Phil,  Trans,  vol.  Ixxxiv.  It  is 
generally  supposed  that  the  equality  of  two 
shadows  can  be  appreciated  with  more  certainty 
than  that  of  two  lights ;  but,  when  the  lights 
are  of  different  colours,  their  estimation  by 
either  method  admits  of  little  precision. 

M.  Arago  has  proposed  a  method  of  deter- 
mining the  relative  intensities  of  different  lights 
entirely  cUfferent  in  principle  from  any  of  the 
preceding,  and  probably  susceptible  of  much 
greater  accuracy.  It  is  founded  on  the  pro- 
perties of  polarised  ^ht.  When  two  lights  are 
to  be  compared,  the  rays  from  each  are  polarised 
by  causing  them  to  pass  through  a  plate  of  tour- 
maline cut  parallel  to  the  axis,  or  bv  reflecting 
them  from  a  plate  of  glass,  on  which  they  fall 
at  the  polarising  angle.  They  are  then  received 
on  a  plate  of  rock  crystal,  cut  perpendicularly 
to  the  axis,  and  observed  through  a  doubly  re- 
fracting prism.  Each  light  will  thus  give  two 
images  tinged  with  the  complementary  colours. 
The  images  are  then  brought  into  such  a  position 
that  the  red  of  the  one  falls  over  the  green  of  the 
other.  If  the  two  lights  are  equal  in  intensity, 
this  superposition  will  produce  a  white  image ; 
if  unequal,  the  image  will  be  slightly  coloured 
with  red  or  green,  according  as  me  one  or  the 
other  predominates.  The  apparatus  which  this 
method  requires  is  somewhat  complicated,  and 
its  manipulation  must  be  attended  with  con- 
siderable trouble.  (See  the  notes  to  the  French 
translation  of  Sir  J.  Herschers  Treatise  on 
LiajU,  Paris  1833.) 

The  photometer  is  most  commonly  em- 
ployed for  measuring  the  relative  intensities  of 
two  artifldal  lights,  or  for  the  comparison  of 
different  artificial  lights  with  some  standard 
luminous  body,  such  as  a  spermaceti  candle. 
For  this  purpose  Uie  most  conyenient  instm- 
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ment  is  Bunsen's  photometer,  which  dependi 
for  its  action  upon  the  combination  of  trans- 
mitted and  refiected  light.  '  The  rays  from  the 
two  lights  to  be  compared  are  received  on  the 
ophite  sides  of  a  screen,  one  part  of  which  is 
wkite,  and  nearly  opaque,  ana  the  other  part 
translucent  When  the  rays  of  a  single  fliame 
only  strike  against  one  side  of  the  screen,  those 
portions  through  which  the  light  passes  seem 
dark,  and  the  opaque  parts  bright.  But  tlie 
opposite  effect  is  produced  on  looking  at  the 
back  of  the  screen,  for  then  the  opaque  part 
seems  dark,  and  the  translucent  part  is  bnght. 
On  lighting  another  flame,  on  the  opposite  side 
of  the  screen,  the  dark  part  is  illuminated  while 
the  light  passes  through  the  other  portion,  and 
adds  but  little  to  its  brightness.  Thus  the 
part  that  is  bright  on  one  side  is  dark  on  the 
other,  and  the  reverse.  If  the  light  on  each 
side  of  the  screen  be  equally  powerful,  the 
dark  part  will  nearly  disappear,  for  the  reflected 
and  transmitted  lights  combine  to  illuminate 
both  surfaces  equaUy.  When  this  effect  is 
produced  on  both  sides,  by  shifting  the  screen 
nearer  to  the  feeble  flame,  the  distance  from 
the  two  is  measured,  and  the  relative  illuminat- 
ing power  is  ascertained  by  squaring  the  two 
distances.'  (Olegg  On  the  Mant^/acture  of 
Coal-aas.)  The  remarkable  effect  of  light  in 
modi^ing  the  electrical  resistance  of  selenium 
in  the  ratio  of  the  intensity  of  the  light  has 
directed  attention  to  the  use  of  that  substance 
for  such  purposes  as  star  photometry. 

Pbotopbobla  (Gr.  ^«s,  and  4^6$oSffear). 
An  intolerance  or  dread  of  light ;  it  is  a  symp- 
tom of  internal  ophthalmia. 

PliotoslBooffrapby.  A  process  for  trans- 
ferring accurate  copies  of  manuscripts  to  metal 
or  stone.  Paper  is  washed  over  with  gum  con- 
taining a  bichromate,  and  allowed  to  drpr  in  a 
dark  room.  It  is  then  placed  in  contact  with  the 
original,  and  exposed  to  the  action  of  light. 
After  exposure,  the  whole  surface  of  the  prepared 
paper  is  coated  with  lithographic  ink,  and  wash- 
ed in  hot  water.  The  parts  that  have  been  ex- 
posed to  light  have  become  insoluble,  while  the 
remainder  is  washed  off  The  outline  can  then 
be  transferred  to  stone  or  zinc     [EiroBAViifO.] 

Vlmmniites  (Gr.  from  ^poy/i^s,  a  hedge), 
A  genus  of  grasses  closely  related  to  Arundo, 
and  often  included  in  it,  producing  large  spread- 
ing panicles  of  flowers  at  the  ends  of  tall  leafy 
stems.  The  common  Reed,  P.  communis,  for- 
merly known  as  Arundo  Phragmites,  is  the 
largest  of  our  British  grasses,  growing  from 
six  to  twelve  feet  high.  It  is  found  on  river 
banks  and  in  wet  maces,  and  though  of  no 
agricultural  value,  is  of  great  importance  in 
some  situations  in  binding  the  earth  of  river 
banks  with  its  extensively  creeping  roots.  The 
stems,  or  reeds,  are  used  for  thatdiing,  and  as 
a  foundation  for  the  clay  walls  of  huts  and  out- 
building in  country  places.  The  same  species 
occurs  m  shallow  waters  almost  all  over  the 
globe,  from  the  tropics  to  the  arctic  zone. 

VbracmoooBe  (Gr.  ^pdiyfut,  a  partition, 
and  Kmros,  a  cone).    The  essential  part  of  the 
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complex  Bhell  of  the  Belemnite,  conEistiiig  of  a 
straight  cone  dirided  byniunePOUB  tniiHTenw 
ptuti^ons  perfcntM  bj  s  muiginiil  lipbon. 
From  the  time  of  Ltwyd  eoncholomati  termed 
this  put  th*  alnolia,  &  term  vhidi  has  heeii . 
recently  and  properlj  reatricted  to  the:  socket  j 
of  the  sheath  lodgiiiK  the  phroffnuxont.  Be- 
lemnitea  are  chie^  distiiigiiighed  bymodifioL- 
tJons  of  the  tluaii  or  dart ;  but  the  phracmo- ' 
rone  i»  the  constsiit  &nd  trae  characteristic  of 
this  extinct  groim  of  Cepbalopodg,  which  chiefly 
flonriahBl  ^m  the  epoch  of  the  Mnachelkalk  to 
that  of  the  Maeitricht  ehaJlt, 

Vhntae  (Or.  ppairlt,  iptttt)..  In  Mruic,  a. 
short  portion  of  a  eompoBition,  oecnpjing  h 
distinct  rfaythmicol  pi^riod  of  one,  tiro,  or  four 
bact. 

nir*a«oIoty  (Oc.  fpwrCi,  and  Myn, 
KOTict).  This  term  donotes  properly  the 
■dence  or  knovI«dge  of  style ;  but  it  is  sssJ  ; 
in  common  language  to  dgm^  the  peculiarities 
of  diction  of  a  writer,  school,  &c 

Vbratrr  (Gr.  fparpla).  A  subdivision  cf 
Athcnisu  dtisens.  analogous  to  iba  Spartan  obi 
and  Itumau  curia,  distiuguiBhed  by  particular 
ritfs  aod  ceremonies  that  bound  its  member:: ' 
together.  Each  of  the  four  ancieiit  tribes  va^ 
divided  into  three  phratrieB,  and  each  phratr.- 
iato  thirty  sections  orclanB.  which  bort:  the  nam-' 
yirtt,  exactly  answering  to  the  Boman  genu  : 
and  this  division  remained  subsequently  to  anil 
independent  of  the  ten  tribes  of  Cleisthenea. 
The  free  Athenians  registered  their  own  or 
their  adopted  children  in  the  phiatries  to 
which  they  themselres  belonged,  at  the  fes- 
tival of  the  Apatnria ;  but  what  the  age  of 
r^iatry  was  is  oncertain,  j 

Mkrenlo  (Or.  pplf,  tki  diaphragm).  Ile- 
lating  to  the  diaphragm. 

Vbrenltla((£.&oin^v).  Inflammation  of 
the  brain  or  its  membranes.  The  word,  passing 
Uirongh  the  French  form  Jrlnltie,  becomes  in 
English /m»y. 

VbreBoloBT  (Or.  ^fh'i  '^  'mind,  and 
xlnfot).  This  word  ought^  according  to  ita 
etymology,  to  signi^mental philosophy;  bntil 
has  been  appropriated  by  craniologists  to  the 
science  which  professes  to  be  a  philoaiRihy  of 
the  human  mind  founded  on  Iho  phyHobgr  of 
the  bruin.  ThissciencedividesonrEscnltluintc 
three  classes:  the  intelliictualorperceptiTe,  the 
sentiments  or  emotjons,  and  the  animal  pro- 
pensities. To  the  first  of  these  is  assigned  the  , 
auterioF  portion  of  the  head ;  the  second  ~  ' 
pies  the  middle  and  upper;  while  the  poa 
region  and  the  cerebellum  nro  allowed  t 
third  and  most  inglorious  division. 

The  satjoined  fignre  shows  the  three  great 
phranolo^cal  divisions  of  the  brun.  The  line  . 
B  runs  through  the  wntre  of  oesififation  of  | 
the  parietal  bone  (the  o^an  of  Caatioasness,  ! 
No.  12).  and  terminates  in  the  centre  of  ossifl-  j 
cation  of  the  frontal  bone  aitqat^d  ^t  the  point 
where  it  touches  the  line  A  A  (Hie  organ  of 
Causality,  No.  3fi).  The  portion  qbovfi.the  line 
B  is  nanied  the  coronal  regitm,  and  serves  to 
manifest  chiefly  the   moral  seBtimenti.     The 
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line  A  corresponds  to  the  poaterior  Ikteial  edg« 
of  ths  BnperKirbital  plate,  o  ■  ■  •  -■ 
tenor  lobe  of  the  brain 
rests.  The  space  be- 
fore the  line  AA  io- 
dicatea  the  size  of  the 
anterior  lobe,  the  re- 
gion devoted  to  the 
manifestation  of  the 
intellectual  faculties. 
If  the  space  before  the 
lower  A  be  long,  the 
organs  of  the  obserring 
faculties  are  large ;  and 
if  the  space  &inrard 
from  the  point  where  the  line  B  meets  ths  Hm 
A  A  be  lon^  the  reflecting  radons  are  laigs^ 
The  space  belosr  B  and  behind  A  A  momfeiU 
the  propensi^GS  common  to  nuui  with  Eb 
lower  animals.  We  may  rmnark  that  in  the 
above  figure  the  coronal  r^on  vonld  be  sud 
to  be  large,  indieatJng  powerful  moral  seati- 
menis ;  tbe  intellectual  region  about  an  avei^ 
age,  and  that  of  the  so-called  animal  propensities 
moderate.  The  organs,  it  mnst  farther  b< 
remarked,  ore  double, ,  each  Acuity  haviite 
two  organs,  lying  in  correaponding  sitnatioa 
of  the  hemispheres  of  the  brain;  except  ii 
those  organa,  such  as  individwUitif,  even/udilj, 
bentwimce,  &cl,  represented  in  the  fig.  by  1^ 
30,  13,  &c.,  which  occupy  ths  conUal  ni(  tf 
theskuU. 

IS'U  ng.1. 


PHRENOLOGY 
OidrrL    Fomiot. 
GcDD*   L      PioFSMUTOs — Common    to   Man 
wilJi  the  Loatr  AnimaU. 
TsB  LuTB  or  Lin. 

ApfKTtTg  n>a  Food, —  (7m>;  Mntrition. — 
Jbvta:  Gluttony  and  drankennrBs.  Thew 
two  ocgiLDs,  it  is  said,  nie  notfally  ascertdiiwd, 
'    '  s  facts  indicate  that  Chej  lie    '~    ''- 


hue  of  the  bnio.  Tbe  flnt  i>  not  marked  □ 
the  boat,  but  the  aeanid  is  indicated  bj  6<i  o 
flg,  1. 

1.  AtuTTvanaa.— Producea  Benal  lore. 

2.  PaiLOPBOOiKTmmNBU.— I7k>:  Affection  ,  ||^^ 
for  yonng  and  tonder  hemgt.—Abaiei : 
in;;  and  apoiling  children. 

3.  CosctxTiurTrKnaa.—  Utf:    I 
prmuinent  emotiona  and  ideas  in  tha  mind.-- 
Abutet;  Mocbld  dwelling  on  internal  emotioiii 
and  ideas. 


-P*m:    It   modno 
■       '       -Abutf. 


IL  BaMmtnU  profer  ioMan.  ' 

11,  ycTBBiTioir. —  13m4\  TendsDc^ (0 noe- 

rate  or  leapect  whalerer  it  gteat  ukd  good. 

—Abtutt :  Senseless  i«cpe«t  nx  wtworth;  ab- 

jecU  conaecrated  b/  time  or  situation. 

Ifi.  FmmiMw. — Uut:  QetanuuatioD,  per- 
severance, steadiness  of  purpose.  —  Abitta '. 
Stabbomneaa,  iniatnatioa,  tenucitj  jn  aril. 

16.    CoHSCmrTIOlISNEBS.  ~   Uttf.     It     givM 

origin  to  the  sentimeot  of  jostice,  or  nepeet 
foi  the  lights  of  othen.  opennnas  to  conTiction, 
the  lore  of  truth. — Abtati;  Scrupulous  adlM;- 
repce  to  noxious  piindples  when  ignoiaptljr 
embraced. 

7.  Hois. —  Utt*:  Tendeocy  to  expect  futuie 

t  cherishea  &ith. — Abuut:   Credulity 

WILD  respect  to  the  stttUQiQant  of   what,  ia 

18.  WoHDBB. —  Uie4:  The  detire of  noreltf . 
Ahua:—I.ove  of  the  marvellous  ^d  oooilt; 
belief  in  prodigies,  magic,  and  other  abaordi- 


n'good; 


frieitdihip,    and    sodet^ 
Abutti:    Clanahip  for  n  ,     , 
tachment  to  iroittalesB  individuals. 

5.  CoHSATtvmnas. —  Uta:  Courage  to  menc 
danger aDdovercomediffieultiee.—.i4J«SM:  Lore  i 
at  eontentjon  and  tendency  to  provoke  uid 

6.  'Dtxntvvnrtxtm.^'Uati:  Desire  to  d,-.. 
atroy  dojuoub  olgecta  and  to  kill  for  food.— 
Abtaa :  Cmeltf,  murder,  desire  to  torment. 

7.  SscBiTivnase. —  Pus:  Tendency  to  rt- 
stmin  within  the  mind  the  vaiioiu  emoIioiiB 
and  ideas  that  inrolontarily  present  thanaelT^s 
until  Ihejudgment  has  approved  of  giving  theiri 
Qtlerance;  it  ia  simply  the  propecsi^loconcecl, 
and  is  an  ingredient  in  prudence. — Abuit^ ; 
Cunning,  deceit,  duplicity,  and  lyJDg. 

8.  AcQuistTivHxxas. — tlia:  Desiro  to  pcn- 
aess,  and  to  aecnmulats  utkles  of  ntility  lo^ 
provide  againat  want. — -AbiiKM:  Inordinate  iv- 
aini  of  property ;  aetflshneas,  avarice,  theft 

e.  CojTBTHCorrriifnss. — Uttt:  Desiretobnild 
and  oouatruct  works  of  art. — AhuttB:  ConslrDi^- 
tlon  of  engines  to  iqjure  or  destrOT,  andfabii«;> 
tion  of  objects  to  deceive  manldud. 

Qenoa  U.    SxMTnanrrB. 

L  StnUiatntt  comaoa  to  Man  with  tht  Loair 

AnitmU: 

10.  Shj^istkhk. —  Umi:  Self-respect,  eeit- 
interest,  lore  of  independence,  personal  dignity. 
— Abut* :  Fzide,  disdain,  love  of  dominion. 

11.  Lovi  OS'  Afpbobatiom. — Uu*:  Deabi^ 
>f  the  esteem  of  other*,  love  of  prvse,  de«r> 
of  fame  or  glo>7, — Abtut*;  Thirat  for  piaisi 
independpntly  of  praieeworthiness. 

12.  CiunoiTflBias.— Um»:  It  givM  origin  W 
the  sentiment  of  fear,  and  it  is  an  ingredient  in 
prudence. — Abuia:  Excessive  timidity, 

13.  Beksvolskcs. —  Vta:  Desire  of  the 
happiness  of  others. — Abiuti;  Profusion,  iqiii- 
ri(His  indatgcace  of  the  appetitra  and  fanocn 
^  othara,  fadlity  of  temper. 


19.  < 


The  01 


bnt  not  raf' 


ascertained. 

20.  Wrr.— Oires  the  feeling  of  tha  li^croQt, 
and  disposes  la  mirth. 

21.  LiruTioH. — C^es  tha   mannm,   gea- 
tnrea,  and  actions  of  othen. 

OiileT  IL  LmLLSotDAi.  F.icvi,nH. 
Oenus  I.  EzTBBHiL  Smmaa. 

TItii:  To   Iiiing   nun 
into  conununication  wil}i 
external  otyectA,  and  to 
FsKLnra  ott  Tocm.    enable  him  to  em'oj  them. 
Tuts.  — AbUta:   EicessiTe  in- 

SiTELL.  ,  dnlgeoee  in  the  pleasngea 

Ha* MHO.  arising  from  the  sensaa, 

SlOHT.  to  the  extentof  impuring 


QvAunaa  or 


Qenns  IL    EMowtMO  F&ciji.ii 

CEIVE      THB     ExiSTISCl    tXO 

EiTBBiiAi.  Oeiacn. 

22.  IiniivtDrii.nT. —  Takes    < 
existence  and  simple  faett. 

23.  FoBu. — Benders  man  obsemnt  of  form. 

24.  Sub.— Sites   the   ide«  of  space,   and 
enables    him     '  .        ■  .       a-.      .   ■ 
distance. 


cqniUbrinn 

20.  CoLOVBDio.— ^TeapeteeplioDoftelonM 
and  thdr  harmonies. 


— Givea  the  idea  of  relativs 


PHRENOLOGY 

S8.  NujCBMB« — Oires  the  talent  for  calcula- 
tion. 

29.  Obdsr.  —  Commnnicatef  the  love  of 
physical  arrangement 

80.  ETMMTUALrrr. — Takes  eognisanoe  of  oc- 
cnrrences  or  erents. 

31.  Tno. — GiTes  rise  to  the  perception  of 
dnration. 

82.  TuifB.— The  sense  of  Melody  and  Har- 
mony arises  from  it. 

33.  Lakouaob. — GKves  facility  in  acquiring 
a  knowledge  of  arbitrary  signs  to  express 
thoughts,  readiness  in  the  use  of  them,  and 
tiie  power  of  inyenting  and  recollecting  them. 

Genus   IV.    RBFLEomro   Facultiss,    which 

COUPABM,  JUDOB,  AMD  DoCBIMINATB. 

34.  CoxpABisoir. — GKves  the  power  of  dis- 
coTering  analogies,  resemblances,  and  differ- 
ences. 

85.  CAUSALrrr. — Traces  the  dependences  of 
phenomena,  and  the  relation  to  cause  and 
effect. 

Such  classifications  are  regarded,  by  those 
who  do  not  accept  the  system  of  Spurzheim 
and  Qall,  as  open  to  the  objections  of  re- 
dundancy and  deficiency.  There  is  no  need, 
it  is  said,  of  two  organs  for  form  and  size,  for 
oombatiTeness  and  destructiTeness,  causality 
and  ooncentratiyeness,  each  of  these  two  being 
dosely  allied,  if  not  identical;  while  on  the 
other  hand,  there  are  no  faculties  of  memory, 
reasoning,  and  judgment.  To  the  assertion 
that  ca(£  faculty  has  a  power  of  remember- 
ing, reasoning,  and  judging,  it  is  answered  that 
each  of  the  thirty-five  organs  is  thus  shown  to 
hare  other  faculties  governing  them  or  attend- 
ant upon  them ;  and  it  is  fiuther  urged  that 
no  account  is  taken  of  the  propensities  to  walk, 
learn,  speak,  and  run,  which,  with  others,  exist 
in  men  quite  as  much  as  the  tendency  to  love, 
fight,  steal,  or  build.  Nor  does  anatomy,  it  is 
argued,  sufficiently  establish  the  phrenological 
hypothesis.  The  brains  of  some  murderers  nave 
beto  found  deficient  in  destructiveness,  while  in 
the  skulls  of  some  of  the  most  dexterous  thieves 
acquisitiveness  has  been  small.  In  other  words, 
although  the  data  obtained  by  Mr.  Deville  and 
others  furnish  many  instances  which  support 
the  theory,  the  number  of  exceptions  is  too 
formidable  to  establish  that  theory  on  a  firm 
basis.  Still  it  must  be  admitted  that  by  forcing 
the  inductive  method  of  en(]|uin^  into  mental 
philosophy,  phrenology  has  laid  the  foundations 
of  a  true  mental  science,  and  has  brought  into 
prominence  the  fact,  ignored  by  all  previous 
systems,  that  in  the  order  of  nature  no  con- 
sdousness  is  manifested  without  a  material 
n. 


le  seveaal  questions  involved  in  the  theory 
of  phrenology  are  examined  in  detail  in  the 
articles  'Phrenology '  and  *  Physiology '  in  the 
Encydopadia  JBritannica, 

The  most  hostile  enquiry  into  the  pretensions 
of  phrenology  to  be  regarded  as  a  science 
appeared  in  1826,  in  the  Edinburgh  Review^ 
in  an  article  written  by  Lord  Jeffrey. 

896 
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ybiixiui  (Gr.  «p/{of ).  In  Onek  Mytiiology, 
a  son  of  Athamas  and  NaPHaLftv  and  aister  of 
Hbll£,  with  whom  he  waa  borne  away  ttoan. 
Thessaly  on  the  golden  ram,  which  carried 
Phrixus  to  the  house  of  .£6te6,  king  of  Colchis. 
Hither  came  the  Argonants  rMTSTKBiHsJ  ic 
search  of  the  fleece,  which  Jaaon  obtamed 
by  the  aid  of  Mbdxa. 

Vlii7VMUd».  Case'Worm  flies.  The  family 
of  Tridiopterous  insects  of  whidi  the  genus 
Phryganea  is  the  type.     [Trichoptbhaks.] 

VbrjvUui  Marble.    [Mabblh.] 

Vhrygimnmm  An  early  Ohriatian  sect,  sa 
called  ^m  Phrygia,  the  conntiy  where  thej 
abounded.  They  regarded  Montanns,  the 
founder  of  the  MoicTAinsTS,  as  their  prophet; 
and  their  distinguishing  characteristic  was  the 
spirit  of  prophecy  to  imich  they  laid  alaim. 

Vlitliali.  An  Egyptian  deity,  identified  hj 
Herodotus  with  the  Greek  HbpS^sstus. 

VlitlililasU  (Gr.  ^•iplaaitf  from  ^if,  a 
huse).  A  disease  in  which  the  body  is  over- 
run with  lice,  the  Latin  morlms  pedieularis, 

WhtbimiM  (Qt.),    [CoxsDfpnoM.] 

Vhtliore  (Gr.  ^pd^  decay).  A  name  given 
by  some  of  the  Frendi  chemists  to  fluorine. 

Vhjoology  (Gr.  ^viror,  Latb  f^urns,  sea-wedt 
and  x6yos).  That  part  of  Botany  which  relates 
to  the  sea-weeds  or  Mga, 

Wtkjcommtmr  (Gr.  ^mtot,  Lat.  fucna,  jm* 
vfeed,  and  fthrup,  mother).  The  gelatine  is 
which  the  sporules  of  Algaceona  plants  first 
vegetate. 

Vhylaeterj  (Gr.  ^Xorr^pior,  a  protection 
or  preeervaticn).  An  amulet  or  preservative 
against  infection.  The  phylacteries  of  the 
Jews  were  derived  firom  the  ixnunction  contained 
in  Exod.  xiii.  9 ;  and  consisted  of  slips  of  pardi- 
ment  inscribed  with  verses  of  the  law,  enclosed 
in  cases,  and  worn  during  prayer  on  the  arm 
and  between  the  eyes. 

WHjlZb  (Gr.  ^u\4,  a  tribe).  The  tribes 
into  which  the  whole  of  ancient  Attica  was 
divided.  Originally,  there  were  but  four  ph^he, 
which  were  frequently  remodelled,  but  remained 
the  same  in  number  till  soon  after  the  expolsioo 
of  the  Pisistratidse,  when  Cleisthenes  raised  their 
number  to  ten.  The  precise  nature  of  ths 
change  effected  on  this  occasion  is  not  known, 
but  it  is  probable  that  the  new  tribes  embraced 
a  large  number  of  citizens  that  had  been  ex- 
eluded  from  the  former.  The  phylas  were  after- 
wards increased  to  twelve,  by  Uie  additicm  of 
two  in  honour  of  Antigonus  and  his  son  Deme- 
trius. The  Athenian  senate  was  composed  of 
fifty  delegates  from  each  of  these  tribes. 

Vhylareli  (Gr.  ^vXa^os,  ruler  of  s 
phyUy  An  Athenian  officer  appointed  for 
each  tribe,  to  superintend  the  registering  of  its 
members  and  other  common  duties.  The  title 
answers  to  that  of  the  Boman  tribune,  but 
its  functions  never  reached  the  same  import- 
ance. 

VHyUlte  (Gr.  ^^XXer,  a  leaf).  A  variety  of 
Ottrelite  found  in  day  slate  over  a  large  area 
round  Sterling,  GKnham,  and  other  places  in  the 
United  States. 
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JPhyllode  or  Vliynodliim  (Gr.  ^^XAoy). 
In  Botanj,  a  term  applied  to  the  petiole  or 
leaf-stalk  in  the  case  of  certain  leafless  plants, 
in  which  this  part  becomes  so  much  developed 
as  to  assiune  the  appearance  and  perform  the 
functions  of  a  leaf.  It  is  commonly  met  with 
in  the  New  Holland  Acacias. 

VliyllonyotaniBS  (Chr.  ^Wop,  and  rm- 
Tffpfr,  a  bat).  The  name  of  a  primary  division 
of  the  order  Cheiropterct  including  the  foliated 
hatSt  or  those  speaes  which  have  the  ears  and 
nose  complicate  by  grotesque  and  variously 
figured  membranous  foliations,  serving  the 
purpose  of  antennae,  and  augmenting  the  sense 
of  touch  in  these  night-flying  and  short-sighted 
species.  The  tribe  is  also  characterised  by 
having  a  single  flnger,  the  innermost,  armed 
with  a  hook- shaped  claw,  and  the  molar  teeth 
besot  with  sharp-pointed  tubercles  adapted  for 
crushing  insects. 

VlijllopliaffaBS  (Gr.  ^lUXor,  and  ^dryt», 
J  eat).  The  name  of  a  tribe  of  Marsupials,  in- 
cluding the  Phalangers,  Petaurists,  and  Koala ; 
also  of  a  tribe  of  beetles,  including  those  which 
live  by  suction  of  the  tender  parta  of  vegeta- 
bles, as  the  leaves  and  succulent  sprouts. 

Vliynopods  (Gr.  ^AAoy,  and  vo^St  c,Joot\ 
The  name  of  a  tribe  of  Crustaceans,  compre- 
hending those  in  which  the  feet  are  of  a  flattened 
leaf-like  form. 

Fliylloretlii.  A  mineral  resin,  identical 
with  Konleinite,  found  in  the  pine  stems  in  the 
marshes  of  Hottegard  in  Denmark. 

Fliyllostonies  (Gr.  ^^KK»¥^  and  in6tia,  a 
mouth).  A  family  of  bats,  including  those  in 
which  the  nose  supports  a  simple  le-af-shaped 
appendage. 

Vliyina  (Gr.  ^v/m^  from  ^^,  /  produce). 
A  term  applied  by  the  ancient  physicians  to 
scrofulous  tumours.  In  modem  medical  lan- 
guage it  signifies  a  tubercle  on  any  external 
part  of  the  body. 

FbjMi  (Gr.  ^MTo,  a  Uant),  A  genus  of 
fresh-water  snails ;  so  called  from  the  thinness 
and  inflated  appearance  of  the  shell.  Several 
species  of  bubble-shell  are  found  in  England ; 
as  Phyaa  fontinalis,  in  the  Thames ;  Fhyta 
albOj  in  North  Wales ;  Physa  hypnorunif  com- 
mon in  ponds  and  slow  streams. 

YbyMtlis  (Or.  ^v^oAJr,  literally  a  bubble). 
A  genus  of  Sdanacea,  of  which  several  species 
are  grown  in  English  gardens.  P.  Alkckengi^  the 
Winter  Cherry,  has  received  its  name  from  its 
scarlet  cherry-like  fruit  enclosed  within  the  en- 
larged caljTX,  which  renders  the  plant  very  orna- 
mental in  the  beginning  of  the  winter  season. 
The  calyx  of  this  plant  is  frequently  macerated 
so  as  to  separate  and  preserve  the  fibrous 
network  of  veins  by  which  it  is  traversed,  in 
the  same  manner  as  in  preparing  skeleton 
leaves.  In  Arabia,  and  even  in  Germany  and 
Spain,  the  fruits,  which  have  a  slightly  add 
taste,  are  eaten  for  dessert.  The  fruits  of  P. 
peruviana  are  likewise  edible,  as  well  as 
those  of  P.  ptdtegcerUf  the  Camaru  of  BraiiL 
Borne  of  the  species  are  said  to  possess  medi- 
cinal properties.    The  seeds  of  P.  mmmtftra 
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are  stated  to  be  emploved  to  ooagolats  mUk ; 
and,  according  to  Kunth,  its  leaves  have  been 
found  with  li^yptian  mummies. 

VbyMaite  (Gr.  ^nnrdm,  to  blow).  Ths 
name  given  to  a  coarse  and  almost  opaque 
variety  of  Topaz  found  at  Broddbo  and  Finbo. 
in  Sweden,  which  swells  when  heated. 

VlijseoBia  (Gr.  ^v^k^p,  a  fat  pauneh). 
This  term  is  applied  to  various  enlargements 
of  the  abdomen  unconnected  with  dropsy  or 
with  accumulations  of  air,  such  as  morbid  states 
of  the  liver  or  of  the  spleen. 

Vliysater  (Gr.  ^vmrHip,  a  blouhpipe). 
The  generic  name  of  the  cachalot,  or  sperm 
whale. 

Vlijvles  (Gr.  ^v^ikSs,  from  ^^if,  nature). 
The  science  of  nature.  In  modem  language, 
however,  the  term  has  a  less  general  significa- 
tion than  its  derivation  implies.  Nature  sig- 
nifying the  assemblage  of  all  the  bodies  of  the 
universe,  the  $cienee  of  ruUure  comprehends 
every  species  of  knowledge  which  regards  the 
external  world.  But  bodies  may  be  studied 
under  three  different  points  of  view ;  they  maj 
be  examined  with  relation  to  their  different 
properties,  with  relation  to  their  constituent 
parts,  and  with  relation  to  their  appearances 
and  exterior  qualities.  These  three  distinct 
views  give  rise  to  the  three  mat  divisions  of 
natural  science;  namely,  pkyticB,  ehemutry, 
and  natural  history.  Physics  has  for  its  object 
the  study  of  the  properties  of  bodies  and  forces 
and  the  motions  of  masses,  chemistry  studies 
the  motions  of  their  elementary  principles,  and 
natural  history  observes  their  physiognomy  or 
external  appearance. 

Pbjrsieal  Voreest  Conserration  of. 
Alany  as  are  the  changes  to  which  the  matter 
forming  our  earth  and  atmosphere  is  subiect. 
Its  total  amount  never  changes;  a  law  which 
may  be  spoken  of  as  '  the  conservation  of 
matter.'  Force  is  equally  indestmctible  with 
matter.  A  given  force  may  be  converted  into 
other  forces  or  obtained  by  the  change  of 
other  forces ;  but  force  as  a  whole,  like  matter, 
can  neither  be  created  nor  destroyed.  This 
latter  subject  is  usually  treated  of  under  the 
name  of  the  conservation  of  physical  forces. 

Fbysloal  Voroest  Correlation  ot.  The 
mutual  convertibility  of  the  various  forces  into 
each  other ;  a  doctrine  advocated,  and  to  a  great 
extent  established,  during  the  last  twenty  years. 
Mr.  Grove,  who  was  one  of  the  first  to  propound 
this  doctrine,  says  that, '  The  various  affections 
of  matter  which  constitute  the  main  objects  of 
experimental  physics — namely,  heftt»  lig^t^  elee- 
tricity,  magnetism,  chemical  affinity,  and  mo- 
tion—are all  correlative,  or  have  a  reciprocal 
dependence;  that  neither,  taken  abstractedly, 
can  be  said  to  be  the  essential  cause  of  the 
others,  but  that  either  may  produce,  or  be  con- 
vertible into,  any  of  the  oUiers ;  thus  beat  may 
mediately  or  immediately  produce  electricity, 
electricity  may  produce  heat,  and  so  of  the  rest, 
each  merging  itself  as  the  force  it  prodncea 
becomes  developed;  and  that  the  same  must 
bold  good  of  other  forces,  it  being  an  irresiv 
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tible  inference  from  obsenred  phenomena  that 
a  force  cannot  originate  otherwise  than  by  de- 
volution from  pre-existing  force  or  forces.' 
{Thermotics.] 

VliSrslMU  Oeopmphj.  An  account  of 
the  earth  in  all  its  present  relations  to  organic 
and  inorganio  nature.  The  organic  subjects 
belonging  to  physical  geography  fall  under  the 
headings  Zooloot,  Botantj  '  snd  Ethnoloot. 
The  history  of  the  past  if  inorganic  is  G-boloot, 
if  organio  PALiBONTOLOOt^  Of  other  depart- 
ments, Mbtsoboloot  and  Cluoltb  haye  refer- 
ence to  the  phenomena  of  the  atmosphere,  and 
HTDBOLOor  to  those  of  wntet.  The  remainder 
will  be  considered  in  a  general  way  in  the  present 
article,  and  details  wiQ  be  found  under  Tarious 
headings beredesignated.  DesisriptiYe geography 
does  not  come  within  the  «cope  of  tfa4  present 
ondeitaking;  and  the  astronomical  pvoblems, 
of  which  there  aire  several  that  bear  on  the 
subject,  are  considered  independently. 
-  Under  the  tem  phtfsictil  gto^pky^  limited 
as  alxMre,  are  indttdea  accounts  of  the  various 
phenomena  of  the  land.-  Thus,  the  distribu- 
tion of  the  Undv  the  form  of  the  land,  the 
division  of  land  into  Coiminnrrs  and  Isulkds, 
the  MovifTAiN^'  Tablb-ulnds,  Plains,  and 
Vaixbts  ef  the  larger  tiucts,  and  the  various 
details  conneeting  these,^  are  discussed  in  dia- 
tinetartidei.   [LLtd,  DittnHBtTtiON  of  ;  Land, 

POBM  OF.] 

Physicu  geography  regards  estemal  nature 
in  its  relation  to  the  human  race  and  human 
interests.  It  does  not  in  ^  any  wa^  oonsider 
human  history  or  the  results  of  civilisation,  nor 
does  it  introduce  the  consideration  of  any  of 
those  interests  that  hind  together  difierent 
branches  of  the  human  family.  Neither  does 
it  describe  or  consider  the  artificial  boundaries 
of  nations,  the  habits  of  men,  or  the  difierence 
of  races,  except  when  these  affect  the  general 
grouping  of  organic  beings  on  the  globe. 

Physical  geogn^hy  is  the  history  of  the 
earth  in  its  matenal  organisation,  as  a  planet, 
m  so  far  as  it  affects  and  is  affected  by  other 
bodies  of  the  solar  system ;  as  a  mass  of  mixed 
mineral  matter,  of  which  the  external  crust  is 
varied  in  its  composition,  and  is  subject  to 
certain  mechanical  and  chemical  changes,  which 
modify  its  condition  and  fitness  for  life;  as  the 
seat  of  vegetable  and  animal  orgfanisation,  in- 
finitely varied,  and  all  adapted  to  the  circum- 
stances in  whibh  they  are  placed. 
•  As  a  scienee' including  many  departments, 
physical  ge6gf«|)hy  has  risen  into  great  im- 
portance within  i  comparatively  brief  period, 
and  it  is  not  etoy  to  over-estimate  its  import- 
ance. It  is  abOvei  all  the  only  fit  and  reasonable 
introduction  to  geology,  for  both  the  organic  and 
inorganic  woria  are  undeigbing  great  change 
around  us,  and  the  history  of  this  change  is  the 
olue  to  those  othe^  and  greater  changes  that  have 
brought  about  the  existing  condition  of  things. 

VliyBloormtle  BjBlom  (Gr.  ^i{<rir,  and 
•cpcirof,  power),  A  name  which  has  been  applied 
to  the  theory  of  political  economy  supposed  to 
ba  contained  in  the  worka  of  Quesnay  (espe- 
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cially  his  Tableau  Scononu^uef'^V 5S%  of  which 
the  first  principle  was  that  the  only  productive 
labour  is  that  of  those  who  produce  raw  mate- 
rial from  the  soil:  consequently,  that  the 
most  equitable  tax  was  one  imposed  directly 
on  the  net  produce  of  the  soil.  Turgot  and  the 
elder  Mirabeau  are  commonly  named  as  lead* 
ing  sectaries  of  Quesnay. 

VliyslociMinsr  (G^r.  ^^<r,  nature,  and^Ti^ 
^u#r,  a  judge).  The  art  of  interpreting  the  indi- 
cations of  the  inward  disposition  supposed  to 
be  afforded  by  the  outward  appearance,  espe- 
cially the  features  of  the  face.  (Lavater's 
Fkyeiognomy,) 

Vliyslolocry  (Chr.  ^^tft  and  x^^ot,  a  die- 
couree).  The  science  of  things  generated  or 
aliTe;  but  usually  regarded  as  the  doctrine 
of  vital  phenomena.  This  science  is  divided, 
according  to  the  two  great  classes  of  gene- 
rated beings,  into  aninud  and  veffetable  pkjf* 
eiclogy.  Some  philosophers  have  proposed  to 
change  the  term  for  MottMy;  but  the  re- 
stricted application  of  the  Greak  word  heoe  to 
the  life  of  an  individual  in  othnr  English  com- 
pound words,  as  hiograpfy,  would  be  an  ob- 
jection to  this  diange  even  if  the  word  pky- 
eidogy  were  less  appropriate  than  it  is;  or  if 
its  use  in  the  sense  above  defined  had  not  been 
sanctioned  by  philosophers  of  other  nations. 

The  chief  object  of  the  physiologist  is  to 
ascertain  the  mode  in  which  each  part  or 
organ  of  a  living  being  reacts  when  stimu- 
lated. When  the  precise  conditions  and  mode 
of  the  reaction  of  the  circulating  fluid  imon  the 
solids,  and  reciprocally,  are  understooo,  a  true 
and  intelligible  definiaon  of  life  may,  periiaps, 
be  given. 

In  animal  physiology,  the  simplest  condition 
under  which  hfe  can  be  eontemplated  is  that 
which  it  presents  in  the  torpid  hybemator. 

During  this  state  a  daric  nutrient  fluid,  Uie 
venous  blood  [Blood],  is  propelled,  by  the 
contractions  of  a  hollow  muscle  [Hxakt],  along 
the  arteries  to  every  part  of  the  body,  whence 
it  is  again  returned  to  the  heart  by  the  Teins. 
With  respect  to  this  chief  manifestation  of  Hfe 
in  the  to^id  animal  it  may  be  asked.  What  is 
the  cause  or  condition  of  the  reaction  of  the 
fibres  of  the  hollow  muscle  upon  the  stimu- 
lating fluid?  How  does  each  tissue  of  the  body 
select  from  the  currents  flowing  through  the 
terminal  capillaries  the  appropriate  parades 
for  its  growth  or  reparation,  and,  in  return^ 
add  to  the  blood,  either  directly  or  through  the 
medium  of  lymphatic  vessels,  its  efiete  paiti- 
des?  These  are  questions  which  phvsiokgr 
has  yet  to  resolve:  the  electric  conditions  of 
the  parts  concerned  have  not  been  ascertained. 
The  blood  is  maintained  in  a  flt  state  for  the 
preservation  of  the  tissues  of  the  torpid  animal 
by  slowly  parting  with  some  noxious  or  use- 
less principles,  through  the  excretion  dT  the 
kidneys,  and  of  the  di&rent  mucous  and  serous 
surfaces.  -  The  reaction  of  the  drculating  finids 
upon  the  solids  supersedes  the  ordinary  chemi- 
cal reaction,  by  which  they  would  be  deoooi- 
posed  and   destroysd,   and   thns  the  toipid 
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aninuil  is  kept  alive ;  but  it  is  the  life  of  the 

El&nt  or  of  the  oyam.  The  functions  of  circu- 
ition,  nutrition,  excretion,  are  manifested 
when  life  is  thus  reduced,  as  in  the  plxint,  to 
its  simplest  condition;  and  these  must,  there- 
fore, be  iu  most  essential  actions.  In  the 
torpid  animal,  the  phenomena  of  irritability 
and  oontractilitj  of  muscular  fibre  are  super- 
added, as  in  the  auction  of  the  heart :  and  this 
is  dependent  on  the  connection  of  the  muscuLir 
fibre  with  a  neire.  The  power  of  the  external 
decomposing  forces  is  increased  by  elevation  of 
temperature ;  and  the  stimulus  of  heat  produces 
in  the  torpid  animal,  in  a  manner  not  under- 
stood, a  reaction  of  the  mucous  sur&ce  of  the 
lungs;  this  reaction  influences,  through  the 
nenres,  the  muscles  of  respiration,  and  atmo- 
spheric air  is  inspired  and  brought  into  contact 
with  the  thin  membrane  oyer  which  the  pul- 
monary capillaries  are  richly  spread.  The 
result  of  this  contact  is  the  immediate  elimina- 
tion of  the  carbon  from  the  blood,  which  changes 
its  dark  for  a  florid  red  colour;  or  oonTerts  it 
from  yenous  to  arterial  blood. 

The  blood  so  changed  stimulates  in  a  differ- 
ent and  more  potent  manner  the  parts  over 
which  it  is  distributed;  the  heart  contracts 
.  more  vigorously  and  frequently ;  the  brain  and 
nervous  system  now  receiving  more  blood,  and 
that  of  a  different  kind,  he^  to  react  on  the 
application  of  stimuli  to  whidi  they  were  before 
insensible. 

Firsts  self-consciousness ;  then,  sensation  of 
external  impressions ;  lastly,  the  propagation  of 
a  stimulus  to  the  muscular  system  generally, 
which  produces  the  reaction  of  vibratile  con- 
traction of  its  fibres  and  by  which,  the  animal 
moves  its  parts  upon  each  other,  or  its  entire 
body  upon  external  matter,  are  successively 
manifested;  and  to  circulation,  nutrition,  ex- 
cretion, and  respiration,  are  now  added  the 
functions  of  sensation  and  voluntary  motion. 
But  with  this  greatly  increased  activity  of 
the  whole  organic  machinery,  there  is  a  pro- 
portional increase  of  vital  decomposition ;  i.e. 
of  abstraction  by  the  tissues  of  assimilating 
.  particles  from  the  capillary  blood,  and  of  addi- 
tion to  the  same  of  e£fete  particles ;  and  those 
actions  demand  not  onl^  mcreased  activity  in 
the  organs  which  elimmate  the  waste  and. 
noxious  particles  from  the  blood,  and  expel 
them  from  the  body,  but  also  a  means  of  supply- 
ing new  blood.  This  is  effected  by  digestion, 
chylification,  and  lacteal  absorption. 

It  is  the  consciousness  of  this  want  that 
impels  the  newly  roused  hybemating  animal 
to  seek  for  its  appropriate  food :  the  first  use 
to  which  the  machine  is  put  is  to  supply  itself 
with  the  means  for  its  continued  aotivity ;  and 
this  completes  the  circle  of  the  fdnetions  by 
which  animal  life  is  maintained,  as  respects  the 
individual  being. 

It  is  a  law^that  the  renovation  of  the  parts 
of  a  living  bod^  should  not  be  tlniform :  at  first 
the  power  is  m  excess,  and  the  body  grows ; 
afterwards  it  is  unequal  to  the  waste,  and  the 
body  riirinks ;  it  is  at  no  period,  perhaps,  quite 
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perfect;  the  machinery  of  renovation  thus  in 
time  becomes  unequal  to  its  office,  aod  the 
ordinary  chemical  aecompositions  and  recom- 
positions  take  the  place  of  those  in  which  life 
had  before  essentially  consisted, 

A  given  term  of  life  characterises  each  spe- 
cies of  animal;  but  that  the  species  should 
continue,  it  is  necessary  t^t  the  death  of  the 
individual  be  compensated  for.  This  is  effectfsd 
by  the  power  which  living  beings  possess  of 
detaching  a  portion  of  themselves;  which 
portion  contains  in  itself  potentially  all  the 
faculties  or  functions  of  life ;  developes  their 
organs  progressively  and  according  to  the  pat- 
tern of  the  parent  nom  which  it  was  derived ; 
and  when  arrived  at  maturity,  in  like  manner 
generates  or  separates  another  portion  of  itself 
with  similarpowersof  developementandgrowth; 
then  decays  and  dies.  Thus  the  species  of 
living  beinga  are  maintained  by  the  fiinction  of 
generation  through  a  long,  but  apparently  not 
an  indefinite  period  of  time :  fbr  the  history  of 
the  changes  oi  the  earth's  surfiaoe  teaches  us  that 
the  duration  of  the  existence  of  species,  as  well 
as  of  the  individual,  is  limited,  and  iikut  many 
species  have  become  extinct  So  far,  however, 
as  observation  has  been  able  to  reach,  the  death 
of  a  species  seems  to  have  been  rather  a  violent 
than  a  natural  one.  We  have,  aayet,  had  no 
eiperience  of  the  extinction  of  a  species  by  a 
gradual  abrogation  of  the  prooreative  powers 
in  the  individuals  of  suooessive  generations. 
Of  the  mode  of  introduction  of  new  species,  we 
as  yet  are  ignorant. 

The  determination  of  the  archetype  and 
homologies  of  the  vertefarate  plan  of  structure 
led,  inductively,  to  the  conclusion  that  the 
succession  of  spedes  was  due  to  the  opera- 
tion of  a  preordained  law  or  secondary  cause. 
(Owen  On  the  Nature  of  Idmbe,  4to.  1849,  p. 
86.)  Hypothetical  views  and  bcdiefs  of  its 
mode  of  operating  have  been  published  by 
De  Maillet,  Buffon,  Lamarck,  the  authors  of 
Veatiaee  of  Creation^  Mr.  Wallace,  and  Mr. 
Charles  Darwin. 

The  science  of  physioloffy  is  that  of  the 
different  functions  of  wluch  Ufe  is  the  mani- 
festation ;  i.e.  of  circulation,  nutrition,  excre- 
tion, respiration,  sensation,  muscular  contrac- 
tion, digestion,  absorptioQ,  generation;  with 
other  suDoidinate  faculties,  as  the  maintenance 
of  equable  temperature,  the  production  of 
vocal  sounds,  the  mental  phenomena.  To  ex- 
plain these  functions,  we  must  first  know  the 
instruments  by  which  they  are  performed; 
secondly,  the  matters  which  they  attract,  those 
which  they  reject,  and  the  nature  of  that  which 
remains ;  thirdly,  by  what  forces  these  matters 
are  transported,  attracted,  retained,  and  ]?«»- 
jected ;  and  finally,  the  nature  of  the  stimuli 
appropriate  to  each  part,  and  the  mode  in  which 
such  part  reacts  when  stimulated.  Physiology 
has  thus  many  departments,  and  each  depart- 
ment has  its  anatomical,  chemical,  dynamical, 
and  what  may  be  termed  its  purely  physiologicil 
hue  of  research. 

Vlijslolofjrv  ▼•fvtAbto.    [BoTiLinr.] 
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(Gr.  ^vadu^  to  blow ;  and 
iMUvyifia,  a  covering),  Agenns  ofLythraceat  the 
only  species  of  which,  P.  floribundum^  yields 
the  beautifully  striped  rose-coloured  wood 
called  by  our  cabinet-makers  Tulip^wood^  im- 
ported from  Brazil.  It  is  the  Boia  de  rose  of 
the  French,  and  has  of  late  been  largely  used 
for  inlaying  costly  pieces  of  furniture,  as  well 
as  for  malang  various  articles  of  small-ware, 
and  for  tumeiy,  &c. 

WixjmnfprmA^m  (a  word  coined  from  Gr. 
^^if,  and  Lat.  gradior,  [proceed).    The  name 
.of  a  tribe  of  Acalephse,  comprehending  those 
which  swim  by  means  of  air-bladders. 

VtKjmomtkgtam,  (Gr.  ^vo-cfw,  and  vriyiia,  a 
foint).  The  Ordeal  Bean  of  Old  Calabar,  the 
jSbM  of  the  nauYes,  is  the  type  of  a  genus  of 
Leffuminosa  approaching  Canavalia  and  Pha- 
seolue.  This  plant,  called  P.  venenoeumt  is  a 
great  twining  climber,  with  trifoliate  leaves,  and 
purplish  bean-like  flowers.  Its  seeds,  in  which 
the  popular  interest  in  the  plant  centres,  are 
borne  two  or  three  together  in  dark-brown 
pods,  and  are  of  a  blackish-brown  colour  with  a 
long  dark  sunk  hilum  surrounded  by  a  lighter- 
coloured  elevated  border.  These  seeds  are 
extremely  poisonous,  and  are  employed  by  the 
natives  of  Old  Calabar  as  an  ozdeal ;  persons 
suspected  of  witchcraft  or  other  crime  being 
compelled  to  eat  them  until  they  vomit  or  die — 
the  former  being  regarded  as  a  proof  of  in- 
nocence, and  the  latter  of  guilt.  [Calabab 
Bean.] 

VliSrteleplUM  (Gr.  ^vr^r,  a  plant;  l\4^f 
ivory),  A  genus  of  palm-like  plants  inhabiting 
Soutii  America,  and  remarkable  for  producing 
what  is  called  Vegetable  Ivory.  Its  fruit  is  of 
great  size,  consisting  of  a  collection  of  six  or 
seven  drupes,  forming  clusters  as  large  as  a 
man's  head.  Each  drupe  has  from  six  to 
nine  seeds,  which  at  first  contain  a  clear  insipid 
fluid  with  which  travellers  allay  their  thirst ; 
this  afterwards  becomes  milky  and  sweet,  and 
by  degrees  hardens  into  a  substance  resembling 
ivory.  Of  this  hardened  albumen,  buttons, 
boxes,  and  other  useful  and  fancy  articles 
are  turned.  It  is  the  Cabeza  de  Negro  or 
Jagua  plant, 

VhjtocrenaoeaB  (Phytocrene,  one  of  the 
genera).  A  small  group  of  thalamifloral. 
Exogens,  by  some  regarded  as  a  distinct  order 
of  the  Urtical  alliance,  but  by  others  referred 
as  a  tribe  to  the  Olacacea,  They  are  all 
tropical  shrubs  of  no  special  importance.  The 
fltem  of  Phytocrene  itself,  a  plant  of  climbing 
habit,  is  full  of  limpid  watery  sap,  which 
is  drunk  by  the  natives  of  Martaban.  The 
name,  signifying  pUxnt'/ountain^  indicates  this 
•quality. 

Vlijtopmplij  (Gr.  ^ifr^i^,  a  plants  and 
ypdipUt  I  deeoribe).  That  branch  of  science 
which  relates  to  the  rules  to  be  observed  in 
describing  and  naming  plants.     [Botakt.] 

Whjtolmecmoem  (Phytolaoca,  one  of  the 
genera).  A  small  order  of  monochlamvdeous 
Exogens,  referred  to  the  Chenopodal  alliance, 
and  oonsiating  of  undershmlM  or  herfav,  well 
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represented  by  Phytclaoea  and  Rtvina^  both 
cultivated  in  our  gardens.  Phytolacca  deoandra, 
the  Pocan,  or  Virginian  Poke  or  Poke-weed,  is  a 
branching  herbaceous  plant  whose  dark-pnrple 
berries,  called  Baisin  aAmirique  by  the  fVench, 
contain  a  purplish-red  juice  eomewhat  resem- 
bling red  ink,  and  hence  it  is  sometiineB  called 
the  Ked-ink  Plant.  A  tincture  made  from  these 
berries  has  acquired  a  reputation  in  the  United 
States  as  a  remedy  for  some  forms  of  chrome 
rheumatism,  and  was  once  a  celebrated  remedy 
for  cancer.  The  root  is  an  emetic  and 
cathartic,  and  the  young  shoots  are  extremely 
acrid,  though  rendered  hannless  by  boiling; 
they  are  eaten  in  the  United  States  in  the 
same  way  as  asparagus.  It  is  found  not  only 
in  the  United  States,  but  in  the  Azores,  North 
Africa,  and  China. 

Vbjrtoloffj'  (Gr.  ^vr^r,  and  ?Jryosy  The 
science  of  herbs  and  plants. 

VtiytopluiffAiifl  (Gr.  ^vt^k,  a  plant,  and 
^cfyw,  Teat),  The  name  of  a  tribe  of  Cetaceous 
Mammals,  synonymous  with  Herbiwra.  The 
term  is  also  ap^^  hy  Lamarck  to  a  section 
of  his  order  of  Trachelipod  Molluscs. 

Vhjrtotomj  (Gr.  ^vr^r,  a  plant;  tcmm*, 
I  cut).    Vegetable  anatomy. 

Vliytosoa  (Gr.  ^vr^r,  a  plant,  and  {(wor, 
an  animal).  This  term  is  aralied  by  yarioos 
naturalists  to  different  sections  of  the  sub- 
kingdom  Zoophyta  of  Cuvier. 

Via  BKater  (Lat.).  A  thin  yascular  mem- 
brane covering  the  oonvolutionB  of  the  bram 
and  the  spiral  marrow. 

Fiaao  (ItaL  soft).  In  Music,  a  direction 
intimating  that  the  force  of  the  voice  or  in- 
strument is  to  be  diminished.  It  is  usually 
expressed  simply  by  the  abbreviation  P.  A 
double  letter  PP  means  piu  piano,  or  more 
soft,  and  PPP  pianissimo,  as  soft  as  possible. 

Fiaaofbrte  (Ital.).  A  musical  stringed 
instrument  of  the  keyed  species.  Its  name, 
compounded  of  two  Italian  words,  signifying 
soft  and  loud,  was  probably  given  to  it  to 
distinguish  it  from  the  harpsichord  and  spinet, 
in  which  no  lightness  of  touch  could  lessen  the 
strength  of  the  sound  produced,  from  tiie  quills 
always  striking  the  strings  with  equal  force; 
whereas  in  the  pianoforte,  the  strings  are  put 
in  vibration  by  means  of  small  hammers  con- 
nected by  levers  with  the  key  or  finger  board, 
which  Ixammers  quit  the  string  directly  it 
is  struck,  a  damper  falling  down  upon  it  the 
moment  the  finger  quits  the  key.  The  inven- 
tion of  the  pianoforte  is  ascribed  to  a  Gorman 
named  Schroeder,  who  lived  at  the  beginning 
of  last  century ;  but  it  was  first  introduced  into 
finglsnd  in  1766  by  Zumpe,  by  whom  it  was 
greatly  im|n6yed.  Within  the  present  cen- 
tury this  instrument  has  received  many  useful 
ana  valuable  improvementa  from  the  hands 
both  of  Englishmen  and  foreigners ;  so  that  it 
may  be  now  fairly  regarded  as,  next  to  the 
organ,  the  noblest  and  most  elegant  instrument 
in  the  whole  compass  of  musical  pnctice. 
Many  distinguished  musicians  have  devoted 
themselves  to  the  oompontton  of  pieoM  Ibr  Ml 
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instrument ;  and  Berenl  of  the  most  eminent 
composers  in  modern  times  haTe  made  the 
instrument  itself  almost  their  exclusive  study. 

VUuriftts  (Lat.  Fatres  Scholarum  Piarum). 
Members  of  a  religious  order  founded  at  Rome 
hy  Casalanza,  a  Spanish  nobleman,  early  in 
tne  seventeenth  century.  They  were  bound 
by  a  special  tow  to  devote  themselves  to  the 
pnipose  of  education.  They  still  continue  to 
superintend  a  great  number  of  schools  in 
Hungary,  Poland,  Bohemia,  &c 

Viassaba  or  Fia^aba.  A  stout  woody 
fibre,  obtained  in  Bahia  from  the  leaf-stalks  of 
Atialea  funtfera  and  in  TarA  from  Leopoldtnia 
Piassaba.  It  is  used  in  the  manufacture  of 
brooms  and  brushes. 

Viastre.  A  silver  coin  used  in  Spain,  Italy, 
Turkey,  South  America,  the  East  Indies,  &c., 
varying  in  value  in  every  countiy.     [Money.] 

Vlausite.  An  earthy  fusible  minend 
resin  of  a  brownish-black  colour,  resembling 
slaty  and  lamellar  black  coal,  found  at  Piauze, 
near  Neustadt  in  Carniola.  It  is  also  met 
with  in  Styria,  at  nearly  all  the  mines  in  which 
the  carboniferous  strata  are  worked,  from  Tuffer 
to  Trifail  and  Sagor. 

Viassa  (Ital.).  In  Architecture,  a  square 
open  space  surrounded  with  buildings.  This 
phrase  is  improperly  used  in  England  to  de- 
note a  walk  under  an  arcade. 

Vibrooli  (Gael,  piobaireachd,  the  pipe  sum' 
nums).  Martial  music  produced  by  the  bag- 
pipe of  the  Highlanders,  but  not,  as  Lord 
Byron  and  some  others  liMve  supposed,  the 
bagpipe  itself.  Every  clan  had  its  own  tune, 
which  was  scrupulously  and  sedulously  played 
on  all  great  occasions.  The  pibroch  of  Donald 
Dhu,  or  the  Black,  is  preserved  by  Sir  Walter 
Scott  (Songs  and  MiaceUanies)^  who  wrote 
a  poem  on  the  theme.  {Lady  of  the  Lake, 
canto  ii.  stanza  17  ;  Beattie,  £!s«a,v  on  Laughter 
and  Ludicrous  Composition,  ch.  iii.) 

Pica*  In  Printing,  a  type  four  sizes  lai^r 
than  that  used  in  this  work.  In  all  the  sizes 
above  canon,  types  are  measured  from  the 
number  of  pica  bodies  contained  in  their 
depths,  as  four-line  pica,  five-line  pica,  &c. 
Leads,  or  spaces  between  the  lines,  are  also  cast 
to  parts  of  a  pica  depth,  as  four  to  pica  leads, 
six  to  pica,  &c    [Praj  Type.] 

Vieamar.  The  bitter  principle  of  tar; 
whence  it  derives  its  name  (in  pice  amarum). 

Vioards.  The  name  of  a  ^inatical  and 
immoral  sect  of  Christians  who  sprang  up  in 
Bohemia  in  the  fifteenth  century.  They  de- 
rived their  name  from  Picard,  a  native  of 
Flanders,  who  styled  himself  the  New  Adam, 
and  attempted  to  revive  the  absurdities  of  the 
Adamites  of  the  second  century,  in  imitating 
the  state  of  primeval  innocence.  They  were 
completely  annihilated  by  Zisca,  the  great 
general  of  the  Hussites. 

yieaa(Lat  the  pitch-vine).  A  subgenus  of 
Conifera  usually  indudeain  Abibs,  but  by  some 
regarded  as  a  distinct  family.  The  Silver  Fir, 
Aoies  picea,  otherwise  Picea  peeUnata,  is  the 
tjpCf  and  the  principal  other  species  are  P. 
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cephalonica,  Pinsapo,  Pichta,  Hordnuinniana^ 
halsamea,  grandis,  amabilis,  nolnlis,  bractcata, 
Webbiana,  Pindrouj,  Jirma,  religiosa,  &c.  The 
chief  distinguishing  feature  of  this  groTip  of 
Firs  is  their  erect  cylindrical  thin-scaled  cones. 

Vtolinriin  Bean.  An  oblong  heavy  seed 
with  a  musky  odour,  brought  from  Brazil,  and 
used  medicinally  in  the  cure  of  colic  It  is  the 
produce  of  Nectandra  Puehury. 

Viol  (Lat.  picus,  a  woodpecker).  The  name 
given  by  Linnaeus  to  a  group  of  birds  corre- 
sponding to  the  Scansores  and  part  of  the 
Passeres  of  Cuvier. 

Vtoldse.  Woodpeckers,  The  family  of 
birds  of  which  tlie  genus  Picus  is  the  type. 

VldLarlni^te.  A  Magnesia- Alum  occurring 
near  the  port  of  Iquique  in  Peru,  in  white 
silky  fibres,  with  a  lustre  like  that  of  the  finest 
Satin  Spar,  to  which  it  bears  a  great  resem- 
blance.   Named  after  John  Pickering. 

Viokat  (Fr.  picquet).  In  Fortification,  a 
stake  used  in  laying  out  ground,  to  mark  any 
required  point.  Pickets  are  of  various  lengths, 
according  to  the  purpose  which  they  are  to  serve. 
One  end  is  sharp  and  shod  with  iron,  and  the 
other  sometimes  carries  a  small  fla^,  for  the 
purpose  of  rendering  it  visible  at  a  distance. 

The  term  picket  is  also  applied  to  any  small 
sharp-pointed  stake,  driven  mto  the  ground  with 
the  sharp  end  exposed,  to  act  as  an  obstacle 
to  an  enemy's  advance. 

Picket  or  Piqubt.  A  small  detachment  of 
troops  posted  on  the  front  and  flanks  of  an  army 
in  the  field,  to  guard  against  surprise  and  keep 
oflf  reconnoitring  parties  of  the  enemy.   rPosTS.| 

Viootee.  One  of  the  garden  varieties  of 
Dianthus  Caryophyllus,  Picotees  difier  from 
Carnations  in  having  a  lacing  or  margin 
of  some  colour,  deeper  than  the  ground, 
which  latter  is  usually  white  or  yellow,  and 
the  border  some  shade  of  red  or  purple; 
while  in  Carnations  the  colouring  is  laid  on  in 
longitudinal  stripes,  sometimes  more  than  one 
dark  colour  occurring  in  the  light  ground. 

Vtoraena  Wood.  The  bitter  wood  sold  as 
Quassia.    [Picbasma.] 

Pleranaloimo.  An  altered  Analcime  found 
in  Tuscany,  in  red  crystals. 

Plcrasma  (Gr.  irutpaaii6s,  bitterness).  A 
ffenus  of  small  trees  belonging  to  the  Simaru- 
bacea.  The  most  important  of  them  is  P.  &r- 
celsa,  which  yields  the  bitter  wood  known  as 
Jamaica  Quassia,  in  contradistinction  to  Suri- 
nam Quassia,  which  is  furnished  by  Quassia 
amara.  This  bitter-wood  tree  is  very  common 
in  the  lowlands  of  Jamaica,  where  it  attains  the 
height  of  fifty  or  sixt^  feet  As  commonly  met 
with,  it  is  of  a  whitish  or  yellow  colour,  and 
has  an  intensely  bitter  taste ;  and  hence  an  in- 
fusion or  tincture  is  much  used  in  cases  of  weak 
digestion,  where  a  simple  bitter  is  required.  It 
is  remarkable  that  the  drug  appears  to  act  on 
animals  as  a  narcotic  poison,  though  such  effects 
have  not  been  witnesied  in  the  human  subject ; 
hence  the  tincture  is  also  used  as  a  fly-poison. 
The  Bitter  Cups,  extensively  sold  of  late  in  this 
country,  are,  when  genuine,  Biade  of  Quaflsia- 
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wood,  and  water  allowed  to  remain  in  them 
for  a  short  time  acquires  tonic  properties. 
Brewers  are  said  to  employ  the  chips  as  a  sub- 
stitute for  hops. 

FioHo  Aold.  Carbazotic  add.  Trinitnr- 
phenic  acid,  A  yellow  ciystalline  substance 
formed  on  boiling  phenyl  hydrate  and  other 
bodi^  ^th  nitric  add.  it  has  great  tinctorial 
power,  and  is  used  for  dyeing  silk  nnd  wool 
yellow.    Its  salts  are  powerful  explosives. 

Fierogljoion  (Chr.  'irikp6sf  bitter,  and 
yXwtist  sfDeet),  An  extractiye  matter  of  a 
bitter  and  sweet  taste,  obtained  from  the  stalks 
of  the  Solatium  Dulcamara. 

Viorollte  (Gr.  iriKp6tf  and  \i0oSf  a  stone). 
A  name  given  by  some  mineralogists  to  fibrous 
serpentine.  The  name  has  reference  to  the 
term  bitter-earth,  sometimes  applied  to  mac- 
nesia,  which  forms  many  bitter  salts,  and  is 
one  of  the  components  of  serpentine. 

Pteropluuniiaoolite  (Gr.  iruep6s ;  ^dpfitutov, 
medicine ;  and  \t$os,  stone).  A  native  hydrated 
arseniate  of  lime  and  magnesia,  with  a  largo 
excess  of  magnesia,  from  Riechelsdorf  in  Hesse. 
Probably  it  is  Pharmacolite  with  a  portion 
of  the  lime  replaced  by  magnesia. 

Vioropliyll  or  VtoropliyUlte  (Gr.  iriKpSs 
and  tp6Wov,  a  leaf).    An  altered  Aumte,  oc- 
curring in  dark  greyish-green  foliated- fibrou: 
masses,  resembling  serpentine  in   appearance, 
at  Sala,  in  Sweden. 

Fiororhixa  (Gr.  irtKp6s,  bitter,  and  ^^^a,  n 
root).  The  only  species  of  this  genus  is  a  herb 
of  perennial  character,  found  on  the  mountain  m 
of  India,  where  its  bitter  roots  are  used  as  h 
febrifuge  by  the  natives,  and  are  sent  down  tu 
the  bazaars  of  Bengal,  where  they  form  one  o; 
the  many  bitter  roots  sold  under  the  name  ui 
Teeta.  The  species  is  called  P.  Xurroa,  and 
belongs  to  the  Scrophuiariacea. 

Vioroamlna  (Gr.  wuepSs,  and  icfiii,  odour). 
A  hydrated  silicate  of  mamesia,  found  irt 
gneiss  at  the  iron  mines  of  Bngelsberg  near 
rresnitz  in  Bohemia ;  at  Greiner  in  the  Tyrol, 
and  at  Waldheim  in  Saxony.  Named  from  the 
bitter  argillaceous  odour  which  it  yields  when 
breathed  upon. 

Vlorothomsoiilte.  A  mineral  resembling 
Thomsonite  in  form,  but  differing  from  it  in 
haring  the  soda  replaced  by  magnesia.  It 
occurs  in  the  gabbro  rosso  of  Tuscany. 

Ptorotozlii  (Gr.  iriKpSs,  bitter,  and  ro^iKov, 
arrow-poison).  A  poisonous  bitter  principle 
which  exists  in  the  Oocculus  indicus  of  com- 
merce, the  berries  of  Anamirta  eoectdus. 

Fiotlte.  A  name  aometimes  given  to  Tur- 
nerite. 

Fiots*  ^ITaU.  One  of  the  barriers  erected 
by  the  Romans  across  the  northern  part  of 
Britain  to  restrain  the  incursions  of  the  Scots. 

Ptoturesque  (equivalent  to  the  ItaL  pit- 
toresco,  and  the  Ger.  mahlerisdi).  In  the  strict 
sense  of  the  woid,  all  obiects  which  afibrd  fit 
combinations  of  form  and  colour  for  the  imita- 
tion of  the  painter  are  called  picturesque.  In 
fiterafy  composition,  this  term  is  apphed  to  a 
style  whidi  represents  objects  and  events  in 
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such  a  manner  as  to  call  up  vivid  impTMisioDS 
of  visible  reality.  Commonly,  howersr,  ths 
word  is  employed  by  many  writers  to  denots 
such  natural  objects  as  have  a  som^ii^at 
rugged  appearance,  in  contradistinction  to 
those  objects  which  have  a  subUme  or  beau- 
tiful character.  Thus,  in  water,  that  of  vhidi 
the  surface  is  broken,  and  the  motion  abmpt 
and  irregular;  and,'  among  trees,  'not  t&s 
smooth  young  beech,  nor  the  fresh  and  tender 
ash,  but  the  rugged  oak  or  knot^  wich  ebn,  is 
picturesque.  Among  animals,  the  ass  is  gene- 
rally thought  to  be  more  pictui^esque  than  ths 
horse ;  and  among  horses,  it  is  tne  wUd  and 
roi^;h  forester,  or  the  worn-out  cart  horse,  to 
M'hieh  that  title  is  applied.  In  our  own  species, 
objects  merely  pidKiresque  are  to  be  found 
among  the  wandering  tribes  of  gipsies  and 
beggars ;  and  again  in  old  mills,  novds,  and 
other  inanimate  objects  of  that  kind.'  Such 
objects,  it  is  aigued,  are  neither  beautiful  nor 
sublime ;  but  are,  nevertheless,  endowed  with 
qualities  of  their  own,  which  are  not  only 
highly  suited  to  the  painter  and  his  ait^  but 
attractive  also  to  the  rest  of  mankind  whose 
minds  have  been  at  all  cultivated  or  impiored; 
and  to  such  obiects  the  term  picturesque  ought 
to  be  exclusively  applied.  (Sir  Uvedale  ^eifla 
On  the  Picturesque.) 

FlddlnytQiiite.  A  mineral  sobstanoe  eom- 
posing  nearly  the  whole  of  a  large  meteorite^ 
which  fell  at  Ghalka  in  the  East  Indies,  No- 
vember 30,  1860.  Named  after  Piddington, 
curator  of  the  Museum  of  Practical  Geology  at 
Calcutta. 

Pie.  The  name  ^ven  to  the  table  used 
before  the  Reformation  for  finding  out  the 
service  for  the  day.  The  origin  of  tne  woid  is 
doubtful.  Some  refer  it  to  the  Greek  «6«{, 
a  tablet :  others  to  the  litera  pieata,  the  latge 
black  letter  employed  at  the  beginning  of  esdi 
new  order  in  the  service.  This  term  still  sor* 
vives  in  the  PiC£  type.     (Hook,  Charck  Did.) 

Pis.  In  Printing,  matter  broken  acciden- 
tally, and  the  letters  mixed  indiscriminately,  in- 
stead of  being  each  in  its  own  box  in  the  case. 

Via  PoadF0  Court.  In  English  Law,  a 
court  established  to  decide  on  the  spot  disputes 
arising  at  fairs  or  markets.  It  was  styled  in 
Lat.  curia  pedis  pulverisaH,  and  derived  its 
name  from,  the  itmerant  dusty'/coM  dealsn 
(Old  Fr.  pied  pottldreux),  fw  wlioM  conve- 
nience it  was  pnndpally  instituted.  It  is  now 
disused. 

Pied  Broit  (Fr.).  In  Architecture,  a  pier 
or  square  pillar,  hidden  partly  within  a  wall,  for 
the  purpose  of  receiving  the  downward  thnit 
of  a  vault,  or  of  a  girder.  It  is  without  base 
or  capital,  and  therein  differs  from  a  pilaster. 

PiadmoBtite.  Manganesiaa  E>pidote  finm 
Piedmont. 

Pier  (A-Sax.  pere,  Dutch  beere).  In  A^ 
chitecture,  the  sobd  between  the  openfamgs  e^  a 
building,  or  that  from  wfaidi  an  arch  springs. 
An  abutment  pier  in  a  bridge  is  that  nextue 
shore;  and, generally,  this  is  made  of  agraster 
maSs  than  the  intermediate  pien^  ia  cidsrt^ 
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reiist  the  thrust  of  the  arches  whieh  is  carried 
over  from  the  intermediate  piers.  For  the 
modes  of  building  the  piers  of  bridges,  see 
Bbidosb. 

The  term  pier  is  sometimes  employed  in 
Endneerinff  sjnonymonslj  with  that  of  mole, 
and  is  used  to  designate  the  mass  of  boilding 
erected  for  the  purpose  of  forming'  harbours, 
landing>places,  or  otner  similar  works. 

Fiaro0d«  In  Heraldry,  a  term  used  when 
a  charge  is  represented  as  perforated,  so  as  to 
show  Uie  field  under  it 

VIereer  (Fr.  perceur).  A  tool  of  fine  steel, 
sharpened  to  pierce  the  metal  or  wood  work  at 
one  end,  and  made  to  revolve  in  a  plate  at 
the  other;  it  is  set  in  motion  by  a  piece  of 
catgut  attached  to  the  middle  of  the  tool,  and 
connected  with  a  handle  moving  horizontaUy. 

Flerides.  A  name  of  the  Muses,  who  were 
so  called  from  Pieria,  near  Mount  Olympus. 
(^Hesiod.  Theoa.  63.)  Another  legend,  not  noticed 
in  the  Hesiodic  poems,  gives  tibie  name  to  the 
nine  daughters  of  Pieros,  king  of  Emathia, 
who,  entering  into  a  contest  with  the  nine 
Muses,  were  beaten  by  them  and  changed  into 
birds.     [Pabnassus.] 

FiesTier  or  Felrarj  (Or.  v^pof,  a  stone), 
A  term  applied  at  first  to  an  engine  for 
casting  stones,  afterwards  to  a  small  kind  of 
cannon,  but  now  to  a  mortar  used  in  sieges 
for  firing  stones. 

FietlMs.  The  name  given  to  certain  re- 
formers of  the  Lutheran  chnich,  towards 
the  end  of  the  seventeenth  century.  The 
Pietists  may  be  divided  into'  two  classes,  of 
which  the  one  proposed  to  effect  merely  an 
amendment  of  life  and  manners,  and  to  promote 
a  more  evangelical  spirit  of  Gospel  truth  than 
was  cherished  by  the  reformed  churches,  which, 
at  the  period  in  question,  had  degenerated  into 
ereat  coldness  and  formality.  Out  of  their 
discussions  arose,  however,  a  more  violent  and 
fanatical  sect,  who  accompanied  their  assaults 
on  the  doctrine  and  discipline  of  the  church  by 
the  assertion  of  various  mystical  extravagances. 
Arnold,  Dippelius,  and  Petersen  were  their 
most  distinguished  leaders.  The  same  school 
of  theologians  gave  birth  to  the  enthusiast 
Jacob  Boehm  or  Behmen.  (Mosheim,  vol.  v. 
p.  312,  trans.  1790.)  The  term  Piriist  is  at 
present  applied,  in  Germany,  much  in  the 
same  sen  so  of  disparagement  with  which  the 
word  Methodist  is  vu^;arly  used  among  our- 
selves, to  those  who  make  a  display  of  strong 
religious  feelings. 

Vietra  Vnairi^a.  The  Italian  name  for 
Tdffporui  tubenuUr,  or  Fungus  Stone,  a  kind 
of  fungus,  whose  spawn  has  the  peculiarity 
of  collecting  the  surrounding  earth  intoa  large 
ball,  whieh  year  after  year  yields  a  crop  of 
esculent  fungi.  These  halls  are  articles  of 
commerce,  and  are  transported  from  place  to 
place,  as-  they  generally  bear  fruit  if  put  in  a 
proper  place  and  well  watered. 
•  Mesomater  (Gr,  «i^,  J  press,  and  pnhpsuff 
imdiurs),  AniBstrumsntforascertaiiiiDgtlM 
iOttipieasibility  4>f  liquids. 
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Mr*   [Svs.] 

Mr  Wt.  The  tuberous  root-stock  of 
Bunium  /Uxuosum,  so  called  because  pi^  are 
fond  of  and  dig  for  them.  The  name  is  also 
applied  to  the  tubers  of  the  less  common  Carum 
butboeastanum,  Botli  are  sometimes  called 
Earth  Nuts.  Another  kind  of  Pig  Nut  ia 
the  fruit  of  Carya  poreina. 

Flvaon  (Fr. ;  Ital.  picdone).   [Colvxba.] 

Vlgmeat  (Lat.  pigmentum).  A  term  ap« 
plied  by  anatomists  to  the  mucous  secretion 
which  covers  the  iris  of  the  eye  and  gives  it  its 
various  colours ;  and  to  the  dark  matter  which 
covers  the  anterior  surface  of  the  choroid 
membrane,  and  the  interior  surface  of  the 
ciliary  processes. 

PiGMBKT.  In  Painting,  a  general  term 
denoting  any  colour  used  by  artists. 

Ftfiny.    [Ptoxt.] 

FiyBon  (Fr.).  The  edible  seeds  of  various 
Pine-trees,  called  Pinoockio  by  the  Italians. 
Those  of  Pintts  pinea  are  eaten  in  Italy;  those 
of  P.  cembra  in  the  south  of  Europe ;  those  of  P. 
sdbiniana  in  Oregon  and  California ;  and  those 
of  P.  Gerardiana  in  the  Himalayas. 

Flvotite.  A  mineral  composed  of  alumina 
and  mudeseous  acid  forming  an  incrustation  on 
the  sides  of  certain  caves,  in  the  granite  diA 
of  the  Cornish  coast.  Named  after  the  Eev. 
M.  Pigot. 

VUiUte*  A  green  mineral  between  Talc  and 
Mica,  from  Fahlun  in  Sweden. 

Mke  (so  called  from  the  projecting  lower 
jaw,  as  in  French  broche,-  a  spit,  brochet,  « 
pike),  A  well-known  species  of  fresh-water 
carnivorous  fish,  common  in  Europe  and  North 
America.  Their  growth  is  very  rapid;  and  many 
instances  are  on  record  of  their  longevity. 

Pnu  (Fr.  pique).  In  Military  afiairs,  an 
offensive  weapon  used  in  ancient  and  modem 
times  down  to  the  invention  of  the  bayonet 
(by  which  it  has  been  universally  superseded), 
consisting  of  a  shaft  of  wood  of  twelve  or  four- 
teen feet  in  length,  surmounted  with  a  fiat 
pointed  steel,  commonly  called  the  spear.  It 
was  ehiefiy  used  by  the  infantry. 

Mlavf6r  (ItaL  pilastro).  In  Architecture, 
a  square  pillar  engaged  in  a  wall,  usually  pro- 
jecting alwut  one-fifth  or  one-sixth  of  its 
width,  but  no  more.  Pilasters  are  sulgeet  to 
the  same  rules  of  proportion  as  columns. 

Mleluurd.  The  Clupea  piicharduSfhSpeeieB 
of  herring  very  common  on  the  shores  of  the 
south-west  of  England,  but  differing  from  the 
common  herring  in  many  zoological  characters, 
amongst  which  the  larger  size  df  the  abdominal 
region  is  the  one  most  prominent  to  ordinary 
observers. 

The  pilchard  is  taken  ehiefiy  off  the  coasts 
of  Conrwall.  The  home  consumptioof  is  very 
small,  most  of  the  fish  being  exported;  when 
cured,  to  Italy,  8pain,and  other  countries  on  the 
Mediterranean.  The  general  export  is  abost 
23,000  hogsheads. 

Mia  (Lat,  Ital;^  Span.,  pila).  lo  ArtQ* 
leiy/  a  heap  of  ^ot  ornriiells  ]Hled  up  by 
horizontal  courses  in  a  pysaaddalok  wwlga* 
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like  fonn.  The  form  of  the  pile  is  determined 
by  that  of  the  base,  which  may  be  a  triangle, 
a  square,  or  a  rectangle.  In  a  trianguiar 
pile  the  base  is  an  equilateral  triangle,  and 
there  is  one  shot  at  the  vertex.  The  num- 
ber in  the  suocessiye  horizontal  courses, 
reckoned  from  the  top  downwards,  are  re- 
presented by  the  triangular  numbers  1,  3,  6, 
10  .  .  .  ,  ^  n(n+l\  the  sum  of  which  is 
I  ft  (n  + 1)  (n  -*-  2) ;  the  latter,  therefore,  is  the 
number  of   shot    in    a   pile   of   n    courses. 

[FlOUSATR  NUXBBRS.] 

FxLK.  In  Heraldry,  an  ordinary  which  is 
represented  of  a  wedge-shape,  tapering  from 
the  chief  downwards  towards  the  point ;  said 
to  represent  the  piles  on  which  bridges  and 
other  erections  are  founded. 
Wile,  CkUvanlo.  [Voltaic  ELscniicmr.l 
Mia  ^ITorks.  [Lacustbixb  HAnrrATioNs.  | 
Vilas.  A  disease  originating  in  the  morbid 
dilatation  of  the  veins  of  the  lower  part  of  the 
rectum,  and  upon  the  verge  of  the  anus,  and 
frequently  caused  by  costiveness  and  irregular- 
ity of  alvine  evacuation ;  the  contents  of  the 
rectum  pressing  upon  the  veins,  and  preventing 
the  return  of  their  blood,  so  that  they  become 
turgid  and  varicose,  often  forming  bleeding  or 
ulcerated  enlargements  and  tumours.  Mild 
aperients,  especially  sulphur  and  castor  oil,  are 
necessary  in  the  relief  of  the  early  stage  of 
piles ;  when  there  is  much  inflammation,  cold 
and  astringent  lotions  may  be  used,  and  the 
pain  is  often  relieved  by  fomentation  with  de- 
coction of  poppies.  When  the  tumours  are 
large  and  flaccid,  an  ointment  of  powdered 
galls,  with  a  little  opium  and  acetate  of  lead, 
often  affords  relief;  and,  in  old  relaxed  piles, 
the  internal  use  and  local  application  of  copaiba 
balsam,  and  even  WardPapatUy  which  contains 
black  pepper,  do  good.  In  many  cases  of  pro- 
trusions of  the  tumours,  they  require  removal 
by  ligature  or  by  the  knife. 

PiLBS  (Lat.  pila).  In  Building  operations, 
piles  are  nieces  of  timber  or  iron,  driven  into 
the  ground  or  into  the  bed  of  a  river,  for  the 
purpose  of  supporting  the  foundations  of  an 
edifice  or  the  piers  of  a  bridge.  They  may  be 
round  or  square,  and  when  of  wood,  must  be 
of  a  quality  which  does  not  rot  under  water, 
or  which  is  able  to  resist  the  attacks  of  the 
Teredo  navalUf  and  other  boring  worms  or 
inssets.  Oak,  elm,  fir,  hacmatac,  green  heart, 
&c  are  the  woods  most  generally  employed  for 
the  purpose.  The  end  of  the  pile  ttiat  enters 
the  ground  is,  in  these  cases,  pointed  and  shod 
with  iron ;  and  the  top  of  it  is  bound  with  a 
strong  iron  hoop  to  prevent  the  piles  being 
split,  or  their  heads  beaten  up  to  a  kind  of 
pulp,  by  the  violent  strokes  of  the  monkey  by 
which  they  are  driven  down.  Iron  piles  are 
now  much  used,  and  they  are  made  large 
enough  to  allow  the  foundation  to  be  carried 
down  to  the  bottom  of  their  penetration ;  they 
are  described  in  the  following  article,  which 
treats  of  the  means  of  their  descent. 

The  wood  piles  are  known  as  the  guide  piles, 
that  limit  the  field  of  operation ;  the  citm  piles  j 
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are  of  whole  timber  set  close  together;  tlie 
sheeting  piles  are  of  half  timber ;  the  whales 
are  the  horizontal  pieces  that  bind  the  assem- 
blage together. 

PUa-drlwar.  An  engine  for  driving  piles. 
It  consists  of  a  large  monkey,  or  block  of  cast 
iron  which  slides  between  two  guide  posts. 
Being  drawn  up  to  the  top  of  its  course,  and 
then  let  &11  from  a  considerable  height,  it 
comes  down  upon  the  head  of  the  pile  with 
a  violent  blow,  proportioned  to  the  weight 
of  the  monkey  multiplied  by  the  height, 
diminished,  of  course,  by  the  friction  that  the 
monkey  meets  with  in  its  descent.  It  may  be 
worked  by  men,  as  in  the  ringing  engine ;  by 
machinery  or  by  horses,  or  by  men  working 
a  crab;  or  by  steam,  as  in  the  case  of 
Nasmyth*s  hammer,  or  the  pile-driving  appa- 
ratus. Sometimes,  when  the  piles  required 
to  be  sunk  are  of  great  diameter.  Dr.  Pott's 
system  of  pneumatic  pressure  is  applied,  or  the 
foundation  of  the  interior  is  thrown  out,  and 
the  great  weight  of  the  iron  ring  is  trusted  to 
for  Uie  further  descent  of  the  pile.  The  reader 
is  referred  to  a  practical  paper  on  Pile  Driving 
read  before  the  British  Architects,  in  1 855,  by 
G.  R.  Bumell,  in  which  the  merits  of  the  vari- 
ous systems  are  compared  with  one  another. 

Filantnm  (Lat).  A  four-wheeled  carriage, 
with  soft  cushions,  which  conveyed  the  Koman 
matrons  and  vestal  virgins  in  sacred  proces- 
sions, and  to  the  Circensian  and  other  games. 

yUaorhtaA  (Gr.  -KXhosJeH-clcth,  and  A<Ca« 
a  root),  The  cap  of  a  root.  It  is  well 
represented  in  the  ends  of  the  roots  of  Nu^har, 
where  it  is  seen  to  form  a  membranous  nood, 
distinct  from  the  spongiole. 

VUaiia  (Lat).  The  felt  cap  worn  by  the 
ancient  Greeks  and  Komans.  Among  the 
latter  it  was  the  emblem  of  liberty ;  hence  the 
phrase  servos  ad  pileum  vocare,  to  summon 
slaves  to  fight  by  a  promise  of  freedom. 

Vilfiimaga  (Lat  perc^nus,  ItaL  pere- 
^no,  pelleerino,  Fr.  p^enn,  a  pUgrim).  A 
journey  undertaken  for  devotional  purposes 
to  some  spot  hallowed  by  religious  associa- 
tions. The  custom  of  making  uiese  pilgrim- 
ages has  long  been  recommended  and  enjoined 
by  the  Roman  church,  and  they  are  frequently 
imposed  by  way  of  penance;  the  remission 
of  sins,  and  various  spiritual  advantages, 
being  promised  as  the  reward  of  the  faithful 
and  pious  pilgriuL  There  exist  traces  in  the 
history  of  the  early  church  of  such  journeys 
being  undertaken  occasionally  from  the  na- 
tural motivea,  we  may  sin>pose,  of  curiosity 
or  of  a  deeper  interest  In  process  of  time, 
the  custom  of  celebrating  festivals  in  honour  of 
martyrs  at  the  place  of  their  sepulture  drew 
larger  numbers  together  from  a  distance,  who, 
doubtless,  soon  be^m  to  look  with  some  com- 
placency upon  their  own  merits  in  doing  honour 
to  the  samts  at  the  expense  of  fatigue  or 
danger  to  themsdves.  Sut  the  systematie 
establishment  of  pilgrimage  as  a  meritorious 
work  seems  to  be  of  much  later  date.  Thai 
which  was  undertaken   to  the  tomb  of  OL 
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Martin  of  Tours  is  among  the  earliest  canoni- 

Eemoined.  Such  places  of  devotion  became 
aally  very  numerous ;  of  which,  however, 
Balem  was  held  naturally  in  the  highest 
estimation.  The  difficulties  which  presented 
themselves  to  the  pilgrims  who  attempted  to 
accomplish  this  journey,  when  Palestine  had 
fallen  into  the  hands  of  the  Saracens,  were  the 
proximate  cause  of  the  excitement  wluch  armed 
Europe  to  the  rescue  of  the  Holy  Land«  The 
cupidity  of  the  persons  in  whose  custody  these 
shrines  were,  and  the  immorality  which  ensued 
from  the  desultory  habits  acquired  by  the  piU 
grims,  called  forth  the  earliest  animadversion 
of  the  church,  at  the  council  of  Ch41ons  in  the 
ninth  century ;  but  the  evil  seems  to  have 
continued  steadily  on  the  increase,  until,  at  the 
time  of  the  Kefomiation,  we  find  that  a  practice 
originally  harmless  had  degenerated  into  one 
of  the  most  crying  abuses  of  the  ecclesiastical 
system.  The  earliest  pilgrimage  on  record  is 
perhaps  that  of  Helena,  the  wife  of  Constan- 
tine,  to  the  Holy  Land.  (Schroeckh's  Kirchtn 
Geschichte,  part  v.  8,  19,  23,  26.) 

But  pilgnmages  are  not  confined  to  Christian 
nations.  According  to  a  command  in  the 
Koran  J  every  good  Mussulman  is  enjoined 
once  in  his  lifetime  to  repair  to  Mecca ;  and 
many  other  places,  especially  in  Persia,  are 
endowed  with  sufficient  sanctity  to  attract 
multitudes  of  pilgrims.  The  Hindus  have  also 
their  pilgrimages,  the  most  celebrated  of  which 
is  to  the  city  of  Juggernaut,  where  stands  the 
temple  erected  in  honour  of  the  deity  of  the 
same  name.  Among  existing  Christian  pil- 
grimages, the  most  celebrated  are  those  of 
Treves,  and  of  Mariazell,  in  Austria. 

FUUUiun.  The  orbicular  hemispherical 
shield  or  apothecium  of  a  lichen,  the  outside  of 
which  changes  to  powder,  as  in  Cdfycium. 

Vlllar.    In  Architecture.    [Column.] 

Villory  (Fr.  pilori ;  perhaps  from  pilier,  a 
pilfar).  A  wooaen  enmne  on  which  offenders 
were  formerly  exposed  to  public  view,  and 
generally  to  public  insult.  It  was  a  common 
punishment  in  England,  and,  by  the  statute  of 
the  piUory,  61  Hen.  III.  c.  6,  appointed  for 
forestallers,  users  of  deceitful  weights,  peijury, 
forgery,  &c.  It  was  finally  abolished  in  1837 
(after  having  been  long  disiised)  by  the  statute 
1  Vict.  c.  23.  The  French  punishment  of  the 
same  description  is  termed  the  carcarit  from  the 
iron  collar  by  which  the  neck  of  the  criminal 
is  fixed  to  a  post.  It  i»  no  longer  specifically 
appropriated  to  particular  crimes,  but  in  heavy 
cases  accompanies  the  sentence  of  imprisonment 
or  forced  labour.    [Hkalfako.] 

Villow  (A.-dax.  pyle).  On  Shipboard,  a 
block  of  timber,  in  the  fore  part  of  the  vewiel, 
on  which  is  supported  the  inner  end  of  the 
bowsprit 

VUlow  &aoe.    [Lacs.] 

MUows.  In  Machinery,  the  bearings  on 
which  gudgeons  and  journals  rest.  They  are 
asuallj  fixed  in  blocks  of  cast  iron,  whence  the 
Unn  pillaw  Uoek^  and  sometimes,  eorniptlj, 
phumiir  htoek, 
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Mlocarena  (Latpilus,  a  hair,  and  cereiLii 
pliant  like  VHix),  The  generic  name  of  the 
Old-man  Cactus,  an  erect-stemmed  plant,  with 
a  crown  of  long  flexible  white  hairs  resembling 
the  grey  hairs  of  an  old  man's  head. 

Vilose  (Lat.  pilosus,  from  pilus,  a  hair).  In 
Zoology,  when  an  animal  or  part  is  covered 
with  hair. 

Vilot  (Dutch  pijUoot,  properly  a  person 
who  conducts  a  s^p  by  the  sounding  line,  from 
vfHen,  to  sound :  Wedffwood).  A  person  qua- 
lified and  appointed  oy  proper  authority  to 
conduct  ships  in  and  out  of  particular  harbours, 
or  along  certain  coasts,  at  a  certain  fixed  rate, 
depending  on  the  draught  of  water.  The  pilot 
has  the  charge  of.  the  vessel  while  in  pilot 
toatcTf  and  the  captain  or  master  neglects  or 
opposes  the  pilot's  advice  on  his  own  re- 
sponsibility. 

The  laws  relating  to  pilots  and  their  com- 
pulsory employment  are  consolidated  in  the 
Acts  17  &  18  Vict.  c.  104  and  36  &  36  Vict, 
c.  72. 

Viliun  (Lat.).  In  the  Koman  army,  the 
long  javelin  carried  by  the  Prindpes  and  Triarii, 
as  distinguished  from  the  hasta,  or  pike,  borne 
by  the  Hastati.     [Lbgion.] 

Pimario  Aoid.  The  purified  resin  of  the 
Pinus  tnaritima:  it  forms  a  white  crystal- 
line mass.  When  subjected  to  dry  distilla- 
tion it  yields  an  oil  which  has  been  called 
pimerofte, 

PlmeUo  Add  (Or.  irifi€K^,fai),  One  of 
the  products  of  the  action  of  nitric  acid  on 
fatty  bodies. 

Plmalite  (Gr.  irificX^).  A  hydrated  silicate 
of  alumina,  magnesia,  &c. ;  found  at  Franken- 
stein, in  Silesia.  It  is  of  a  greenish  colour 
and  translucent ;  with  a  greasy  feeL 

Pimento.  The  berry  of  the  Eugenia 
pimenta,  called  Allspice,  or  Jamaica  Pepper. 

Pimpernel  (Fr.  pimprenelle).  The  common 
name  for  the  Anagallis,  one  native  species  of 
which.  A,  arvtnsis,  also  bears  the  name  of 
Poor-man's  Weather-glass,  from  its  property 
of  closing  its  flowers  on  the  approach  of  rain. 

Pimpinella  (a  word  coined  from  Lat  bis, 
and  pinna,  a  feather).  The  genus  of  Um- 
bellifers  to  which  the  Anise  oelongs.  This 
plant  is  called  P.  Anisum^  and  is  an  annual 
herb  produang  warm  aromatic  se^s. 

Pin  (Gael,  and  Dutch  pinne,  Lat.  pinna, 
a  feather,  as  a  pointed  object :  Wed^ooa).  A 
small  bit  of  wire,  usually  brass,  with  a  point 
at  one  end  and  a  spherical  head  at  the  other. 
No  fewer  than  fourteen  distinct  operations  are 
necessary  in  making  this  little  article  ;  for  an 
account  of  which  see  Ure's  Diet,  of  Arte  fe. 
There  is  a  good  account  of  this  manufacture 
in  Babbage's  Economy  of  Manufacturer,  See 
also  Smith's  Wealth  of  Nations,  p.  3,  where  the 
pin  is  cited  as  an  admirable  instance  of  the 
good  effects  of  a  division  of  labour. 

Pin.  a  term  of  Chinese  diplomacy,  signify- 
ing a  petition  or  address  from  foreigners  to  the 
emperor  of  China  or  any  of  his  viceroys  or 
deputies. 


PIN  MONEY 

Mb  Moner*  In  Ijsw,  an  annuity  settled 
on  a  married  woman,  for  the  purpose  of  famish- 
ing her  with  the  means  of  proridinff  for  her 
dMss  and  personal  expenses.  As  it  is  in- 
tended as  a  personal  provision  to  be  expended 
hy  the  wife  de  anno  m  annum  in  keemng  up 
an  appearance  suitable  to  her  station,  sne  can- 
not as  a  general  rule  recover  more  than  one 
year's  arrears. 

Vinaeew  (Finns,  one  of  the  genera).  A 
name  given  by  Lindlej  to  the  CoMinniB. 

Viiimeotlieca  (Gr.  irimroM^,  from  v(i<a(, 
a  picture).  In  Ancient  Architecture,  an  apart- 
ment reserved  for  the  exposition  of  paintmgs. 
This  term  has  been  applied  by  the  Germans  to 
signify  the  buildings  erected  to  serve  as  a 
national  gallenr  of  the  works  of  their  best 
artists,  as  in  Munich. 

Flnaiil.    [Potitii.I 

Vinaster  (Lat.).  The  familiar  name  of 
Pinus  pinaster^  one  of  the  more  useful  species 
of  the  pine  genus. 

FlnolibeolL.  An  alloy  of  copper  and  zinc ; 
a  species  of  brass  much  resembling  what  is 
now  termed  Mosaio  aold.  It  was  brought  into 
notice  by  a  person  of  the  above  name. 

VinolilBf  (Fr.  pincer,  to  nip).  In  Artillery, 
the  operation  of  moving  a  gun  or  mortar  by 
small  heaves  of  the  handspike,  without  allowing 
it  to  turn  on  its  axis. 

Fine  (Lat.  pinus).  The  common  name  for 
the  Pinus  family.  [Abies;  Picba;  Pinus.] 
There  are,  however,  many  other  plants  callea 
Pines,  though  chiefly  of  the  same  coniferous 
family.  Thus  Ambovna  Pine  is  Dammara 
orientalist  Chili  Pine  is  Araucaria  tmbricatOf 
and  Huon  Pine  is  JDacrydium  FranklinH,  while 
the  Ground  Pine  is  4;uga  Chamapitys,  and 
the  Screw  Pine  is  Pandanus. 

Vina  Apple.    rANANA.s.] 

Pine  Wool.  The  fibre  obtained  from  the 
leaves  of  Pinus  sylvestris,  and  from  which 
vegetable  flannel  is  manufactured. 

Flna-appla  Oil.  *A  solution  of  butyric 
ether  in  alcohol  has  the  odour  Of  the  pine 
apple,  and  is  prepared  for  the  use  of  confec- 
tioners as  a  flavouring  material. 

Pineal  Oland.  A  small  heart-shaped  pro- 
tuberance of  the  brain,  hanging  by  two  pedun- 
cles from  the  beds  of  the  optic  nerves  imme- 
diately over  the  corpora  quadrigemina.  Some 
fanciful  physiologists  have  asserted  that  it  is 
the  seat  of  the  soul. 

Piney  Vamlsli*  The  resin  of  Valeria 
indica. 

Plnguite  (Lat.  pinguis,  fat).  A  variety  of 
Chloropal,  resembling  Bole.  It  is  a  hjrdrated 
silicate  of  iron,  occurring  in  dark  green  masses, 
which  are  soft,  like  new  soap,  and  feel  greasy, 
at  Wolkenstein  and  Geilsdorf  in  Saxony,  and 
in  the  Harz. 

Pinle  Add  (Lat.  pinus,  the  fir-tree).  The 
principal  resinous  constituent  of  common  resin 
or  colophony. 

Mnton  (Fr.  pignon).  In  Mechanics,  a 
small  wheel  that^layv  in  the  teeth  of  a  larger 
one,  or  sometimes  into  an  arbour,  or  a  spindle, 


PINNATIPEDS 

having  not^es  or  lettTM,  whiich  are  caught 
successiyely  br  the-  teeth  of  the  wheel,  the 
motion  being  thereby  oommiinicsted  to  the  z«it 
of  the  madiinery. 

Plalto.  An  alkaline  variety  of  altered  lolite. 
It  occurs  in  six-sided  or  twidve^ded  prisms, 
with  thehr  lateral  (sometimes  with  their  termi- 
nal) edges  replaced.  It  is  named  after  the 
mine  iVm  in  Saxony,  where  the  filret  speeimflos 
were  discovered 'in  granite. 

#ink4  A  well-known  firagvuit  garden  flower, 
the  Dianthus  plumarius  of  botanists.  What  is 
called  the  Clove  Pink  iaDiantAus  earyopl^hu, 
the  source  of  the  Carnation  and  Piootee,  and 
remarkable  for  its  still  more  highly  aromatie 
odour.  These  belong  to  the  order  Qay^ 
phyllaeem, 

Ptakt  IHfttoli*  It  Paintings  a  colour  of  s 
reddish  hue; 

Pinaa  (Lat.  a  fin  or  feather).  The  name 
of  a  genus  of  Ostraeean  Acephalous  Molluscs, 
commonlv  called  wing'ShdlSt  remaricable  for  the 
size  of  toe  byssus,  by  which  they  adhere  to 
rocks,  and  wnich  the  natives  of  Sicily  manu- 
facture into  gloves,  socks,  and  other  articles  of 
sale  and  ornament. 

Plnaaee  (Ital.  pinacda,  dim.  of  pino,  a 
ship).  Formerly,  a  small  light  ressd  with 
sails  and  oars ;  but  now  generally  understood 
as  the  second  in  point  of  size  of  the  boats 
belonging  to  a  ship  of  war. 

Pinnacle  (Lat.  pinnaculum,  dim.  of  pinna). 
In  Architecture,  a  small  square  or  polygoasl 
pillar,  generally,  but  not  necessarily,  at^&d  at 
the  angles  of  a  building,  terminatiB^  upwards 
pyramidally,  and  embelfished  with  fbuageat  the 
angles  of  the  pyramidal  part.  It  is  mu^  used 
in  medieval  architecture,  as  a  terminatioB  to 
buttresses,  the  tops  of  gables,  &c. ;  in  these 
positions  it  is  in  the  form  of  a  spire,  witii 
crockets  and  a  flnial.  The  decorated  jnimades 
have  very  frequently  niches  in  their  ibices,  and 
arc  highly  ornamented. 

Pinnae  (Lat).  In  Botany,  the  primtzy 
divisions  or  leaflets  of  a  piimateid  leal 

Pinnate  (Lat.  pinnatus,  feathered).  In 
Botany,  when  in  a  leaf  the  simple  leaflets  sre 
arrang^  on  each  side  a  common  petiole.  It  ii 
called  imparipinnate  when  there  is  an  odd 
terminal  leaflet,  and  paripinnate  when  there  is 
an  equal  number  of  leaflets  on  each  side^  tod 
no  odd  one.  The  term  pinnatifid  denotes  a  lesf 
divided  almost  to  the  axis  into  lateral  segments, 
something  in  the  way  of  the  side  divisions  of  s 
feather ;  while  pinnatipartite  means  thai  the 
leaf  has  the  lobes  separated  beyond  the  middls^ 
and  the  parenchyma  uninterrupted ;  and  pkh 
natisect  that  it  has  the  lobes  divided  down  to  the 
midrib,  and  the  parenchyma  intempted. 

Pdotatb.  In  Zoology,  a  term  appliad  hf 
Linnsus  to  the  feet  of  those  Inrds  inueh  haw 
the  toes  bordered  by  a  scalloped  laemhnB^  st 
the  coots.  •    • 

Pinnatipada  (Lat.  pinna,  a  jSa,  mA  pei. 
afoot).  A  term  applied  by  Temn^nok  to  tt 
order  of  birds  eomprihending  thoe^  wladifhM^ 
the  digits  borderea  bj  membianec  •  ' '  '*^'  ■-  ^ 
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Vianipeds.     mie  name  of  a  section  of  j  purposes.    It  is  also  extremely  T&ltuble  m 
eraBs  (Brachynrotis  Decapod'  Crustaceans),  in  account  of  the  great  quantity  of  turpentine 
Which  are  comprehended  those  that  haye  the  derived  from  it;  it  has  latterly  suppbed  the 
last  pair  of  feet,  if  not  more,  terminated  by  a  i  bulk  of  that  article  used  in  this  country, 
flattened  joint  fitted  for  swimming.  '      {     Pinut  pinea,  the  Stone  Pine,  is  ^  native  of 

FiBBOtlMres  (Gr.  vixi^or^^f ).  A  small  Southern  Europe  and  the  Levant.  This  is  one 
parasitic  species  of  crab,  which  takes  up  its !  of  the  species  of  which  the  seeds  are  eaten, 
abode  in  the  shell  of  the  pinna  and  other  bi- '  They  are  termed  Pigncns  by  the  French,  and 
valves.  ^.Pinocchio  bv  the  Italians,  and  are. commonly 

Vimmlos  (Lat.  pinnula,  a  little  feather),  eaten  for  dessert  or  made  into  sweetmeats. 
The  secondary  divisions  or  leaflets  of  a  pinnate  Several  other  species  also  yield  edible  seeds : 
leaf.  such  as  P.  Sabiniana,  the  seeds  of  which  are 

Plnone.     [Pionon.]  collected  in  immense  quantities  by  the  Cali- 

VinraolL.  A  frame  containing  sheaves  or !  fornian  and  Oregon  Indians  as  an  article  of 
pulleys,  round  which  ropes  can  be  worked,  and !  winter  food ;  P.  Gerardiana,  the  Neosa  Pine 


pins  or  cleats  to  which  they  can  be  belayed. 
xHnracks  occur  at  several  places  on  the  upper 
deck  of  a  ship. 

Vint  (Fr.  pinte.  Span,  pinta).     A  measure 


of  the  Himalayas,  affordinff  the  Neosa  or 
Chilcoza  seeds  sold  as  food  in  the  bazaars 
of  Upper  India ;  and  P.  Cembra,  the  Siberian 
Cedar,  whose  seeds  are  largely  consumed  by 


of  capacity,  being  the  eighth  part  of  a  gallon,   the  Russians. 

[Measures.]  I     Vioneers  (Fr.  pionnier,  Span,  peon,  afoot' 

Vintle  (akin  to  Lat.  pendeo,  to  hang).  On  ^  man).  In  the  Military  art,  certain  soldiers, 
Shipboard,  the  hook  or  upper  half  of  each  in  all  infantry  regiments,  whose  business  it  is 
hinge  by  which  the  rudder  is  hung.  The  :  to  assist  in  clearing  the  road  before  an  army, 
pintle  projects  from  the  fore-edge  of  the  i  in  sinking  mines,  and  throwing  up  works  and 
rudder,  as  the  brace  into  which  it  works  is  fortifications.  Pioneers  are  provided  on  a 
fastened  to  the  after-face  of  the  sternpost  |  march  with  shovels,  axes,  spades,  pickaxes, 

VIniui    (Lat.).      An    extensive    genus   of :  and  all  other  necessary  implements. 
Coniferte,    confined    to   the    northern    hemi-       In  our  service  they  carry  saw-backed  swords 
sphere,  and  consisting  of  evergreen  trees,  with  ,  instead  of   muskets,  and  wear  their  beards 
their  needle-shaped  leaves  in  clusters,   each  I  unshaven. 

cluster  sheathed  at  the  base  by  thin  chafi- 1  Viotlne  (Gr.  iri^ijs,  fatness),  [SiPONm.] 
like  scales.  The  genus  is  of  iinmen.3e  econo-  Vip  (Fr.  p6pie^.  A  disease  in  fowls,  hi 
mic  importance  to  mankind,  more  particularly  ;  which  a  white  skin  or  film  is  formed  on  the 
in    the  constructive  arts,  its  chief  products   tongue.      This  skin,  if  not  removed,  proves 

fatu,  as  it  hinders  the  birds  from  feeding. 
Vtpa  or  Bnrliiain  Toad.    A  genus  of 

toads,  notable  for  the  convenient  arrangement  by 


being  timber  and  turpentine. 

Pintis  sylvestris,  the  typical  Fine  of  Europe, 
especially  of  the  northern  and  central  parts, 

wnich  has  a  very  extensive  geographical  range  |  which  the  male  lays  the  eggs  on  the  back  of  the 
reaching  from  the  Mediterranean  and  Caucasus   female,  where  they  slowly  arrive  at  maturity. 


to  Scandinavia,  and  eastward  to  Kamtschatka, 


The  appearance  of  the  female  during  the  in- 


is  known  in  this  country  as  the  Scotch  Pine,   cubation  of  the  eggs  exemplifies  the  Tq«t-»ini^Tn 
The  tree  varies  mudi  in  size,  being  at  high  ele-   of  marsupiality. 


vations  a  stunted  shrub,  and  in  more  favourable 
localities  a  tree  fifty  or  one  hundred  feet  high, 
furnishing  extremebr  valuable  timber,  the  dif- 
ferent varieties  of  which  are  known  in  commerce 


Vipe  (A.-Sax.).  A  circular  or  square  arti- 
ficial channel,  used  for  the  conveyance  of  watery 
fluids,  either  under  pressure  or  not ;  or  for  the 
passage  of  aeriform  fluids,  or  of  sound.    Pipes 


as  Bed,  Norway,  Riga,  and  Baltic  Pine.  It  also  ;  are  made  of  wood,  iron,  both  cast  and  wrought; 
afifordsagreatpartcSrtheWoodTarof  Northern  of  lead,  copper,  tin,  stone,  stoneware,  brick, 
Europe,  and  some  Turpentine.  Pinus  atutralis  ;  glazed  brick,  &c ;  according  to  the  situation 
is  the  Pitch  Pine  of  the  Southern  States  of  North  in  which  they  are  to  be  employed,  or  aooordinff 
America,  where  it  forms  a  great  portion  of  what  i  to  the  uses  to  which  they  are  to  be  converted 
are  there  termed  Pine  barrens.    The  turpentine  [Pxbxtmatics  ;  Groan.] 


consumed  in  this  country,  before  the  American 
war,  was  principally  the  produce  of  this  species 
of  Pine.  It  also  affords  the  timber  known  to 
builders  as  G^rgia  Pitch  Pine.  Pinxis  pinaster, 
the  Cluster  Pine  or  Pinaster,  is  indi^nous  to 
the  European  countries  bordering  on  Uie  Medi 


Pipe.  A  wine  measure,  usually  containing 
very  nearly  105  imperial  or  126  wine  gallons. 
Two  pipes  or  210  imperial  gallons  make  a  tun. 
But,  in  practice,  the  size  of  the  pipe  varies  ac- 
cording to  the  kind  of  wine  it  contains.  Thus, 
a  pipe  of  port  contains   188  wine  gallons,  of 


terranean,  and  being  one  of  the  species  thatiMheny  130,  of  Lisbon  and  Bucellas  140,  of 
flourish  close  to  the  sea,  is  on  that  account  of  I  Madeira  110,  and  of  Vidonia  120.  The  pipe 
vast  importance  in  such  districts  as  the  French  ,  of  port,  it  is  to  be  observed,  is  seldom  accn- 
departments  of  Landes  and  Oironde,  where,  by  rately  138  gallons^  and  it  is  usual  to  charge 


mesons,  pf  plantations  formed  of  it^  enonnous 
bajits  oif  land  a^aeeat  to  the  -sea-eoast,  and 
lesljr  pocupie4,  Ji^  xiolUog  sands,. have  l^ean 

'-"  "*  ana  rebderea  usefbl  for  agrieultiiral.  Offloa  was  Abolished  in  1883 
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what  the  vessel  actually  contains. 

PffE  (Rpu.  OF  TB>).    A  record  of  the  wpX 
revenue,  coAimencing  in  2  Hen.  II.    Tha  Pi^ 


PIPE  CLAY 

Mp^  Otay.  A  species  of  clay,  abounding 
in  Bevonshi^,  Dorsetshire,  and  other  parts 
of  England,  employed  in  the  manufacture  of 
tobacco-pipes  and  various  sorts  of  earthenware. 

Vip^llirtft.  The  remacular  name  of  the 
fishes  of  the  genus  St/nantUhuB, 

Viper  (Lat. ;  Gr.  v/vcpi,  pfpper),  A  genus 
of  shrubby  or  climbing  plants,  found  in  India 
and  the  Pacific  Islands,  and  some  of  them  abun- 
dantly cultiTated  for  their  produce  iu  tropical 
countries. 

P.  niaru'in  yields  the  Pepper  of  commerce, 
a  condiment  held  in  high  esteem  from  the 
earliest  times.  It  is  frequently  mentioned 
by  Boman  writers  of  the  Augustan  age,  and 
it  is  related  that  in  the  fifth  century  Attila 
demanded,  among  other  things,  3,000  lbs.  of 
pepper  as  a  ransom  for  the  city  of  Rome. 
Pepper  is  cultivated  in  the  East  and  West 
Inaies,  Sumatra,  Java,  &c.,  but  that  which 
comes  from  Malabar  is  held  in  the  highest 
esteem.  The  pepper-rine  will  attain  a  height 
of  twenty  feet  or  more,  but  in  cultiyation  it  is 
found  more  convenient  not  to  allow  it  to  ex- 
ceed the  height  of  twelve  feet.  The  plants  are 
placed  at  the  base  of  trees  that  have  rough  or 
prickly  bark,  in  order  that  they  may  the  more 
readily  attach  themselves  to  the  trunk.  In  three 
years  they  produce  their  spikes  of  fruits,  and 
continue  to  do  so  for  some  seven  or  eight  yeiirs, 
after  which  time  they  become  less  productive. 
The  fruit,  which  is  red  when  ripe,  is  gathered 
before  it  is  fully  matured,  and  spread  on  mats  in 
the  sun,  when  it  loses  its  red  colour,  and 
becomes  black  and  shrivelled,  as  we  see  it  in 
the  peppercorns  of  the  shops.  This  is  Black 
Pepper.  White  Pepper  is  the  same  fruit, 
freed  from  its  outer  skin  by  maceration  and 
rubbing. 

Pepper  is  imported  into  this  country  in 
enormous  quantities,  and  is  used  as  a  con- 
diment. Medicinally,  it  is  employed  as  an 
acrid  stimulant  in  cases  of  weak  digestion, 
and  it  has  also  been  recommended  in  cases  of 
ague,  to  ward  off  the  paroxysm.  It  is  also 
somt-times  employed  externally.  Pepper  on 
chemical  analysis  is  found  to  contain  a  hot 
acrid  resin,  and  a  volatile  oil,  as  well  as  a 
tasteless  crystalline  substance  called  piperin, 
which  has  been  recommended  as  a  suostitute 
for  quinine.  This  piperin  is  especially  con- 
tained in  some  large  coloured  cells  in  the 
interior  of  the  fruit. 

ViperaoesD  (Piper,  one  of  the  genera).  A 
natural  order  of  shrubby  or  herbaceous  £xo- 
gens,  inhabiting  the  hotter  parts  of  the  world, 
and  included  b^  modem  botanists  in  the 
hypo^'nous  division.  According  to  Blume 
and  Richard,  they  are  monocotyledonous ;  but 
that  they  are  really  dicotyledonous  is  proved 
by  their  medullary  rays,  articulated  leaves, 
and  two-lobed  embryo.  Their  distiuguisb'ng 
characters  in  the  Hperal  alliance  are  in  their 
carpels  being  solitary,  their  ovules  erect,  and 
their  embryo  lying  m  a  vitellus.  They  are 
related  to  Polygonacea  and  Urticaaa^  from 
iHiich«  however,  thej  are   distinguished   by 
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obA-ious  characters;  but  much  nuxre  cloeely 
to  Chloranthacea  and  Saururacem^  the  first 
being  distinguished  by  their  suspended  ovules 
and  naked  embryo,  and  the  second  bj  having 
several  carpels.  Common  Pepper  represents 
the  ordinary  property  of  this  order.  The 
Cubebs  of  the  shops  is  the  produce  of  the 
Cubtba  officinalis  ana  C.  canina.  Betel,  an  acrid 
stimulating  substance,  much  used  for  chewing 
by  the  Malays,  is  obtained  from  Chamca  Betlt 
and  Siriboa.  Long  Pepper  consists  of  the  haif- 
ripe  flower-heads  of  Chavica  Jfoxbur^JkH,  C, 
Chafta,  and  others. 

Vlpertn  (Lat  piper).  A  white  crystallisable 
substance  extracted  from  black  pepper.  It  is 
tasteless  and  free  from  pungenc}*,  the  acrimony 
of  pepper  residing  in  a  peculiar  fixed  oil.  It 
is  represented  by  the  formula  C„H„0,N,  and 
is  regarded  as  a  fefble  alkaloid. 

Vipestone.  A  greyish-blue  or  black  variety 
of  Argillite  or  rla^'-slate,  found  in  Northern 
Oregon,  and  car\'ed  by  the  Indians  into  bowls 
of  tobacco  pipes. 

Vipi  Voda.  The  astringent  legumes  of 
CcBsalpinia  Pipai, 

Viplstrelle  Bat.  The  most  common  bait 
in  England  is  that  which  Buffon  had  termed 
Pipistrelle,  as  the  most  common  bat  in  France 
is  the  Vespertilio  murinus  of  Linnieus.  The 
Pipistrelle  bat  is  smaller  than  its  French 
congener. 

VipitiMlmae.  A  chemical  product  of 
Dumerilia  Alamani;  it  resembles  flakes  of 
sold,  and  is  said  to  be  powerfully  drastic,  to 
have  an  odour  of  Valerian,  and  to  be  usefid  as 
a  dye. 

Pippin  (Dutch  pippeling).  A  name  given 
to  a  certain  class  of  dessert  apples  of  whidi 
the  well-known  Kibston  Pippin  and  Golden 
Pippin  are  examples.  Normandy  Pippins  ars 
sun-dried  apples,  pressed,  and  stored  for  win- 
ter use. 

Vippiil.  The  Indian  Fictu  reli^iosa,  orSacred 
Fig,  remarkable  for  its  heart-shaped  leaves 
with  long  tail-like  points. 

Viqnet  (Fr.).  A  game  at  cards  played  bj 
two  persons.  It  is  much  practised  on  the 
Continent,  and  deserves  to  be  better  known  in 
this  country,  as  it  is  by  far  the  best  two-handed 
game  in  existence. 

It  is  played  with  a  pack  of  thirty-two  cards, 
all  below  the  seven  being  excluded,  which  is 
called  a  piqtut  pack  from  this  game.  The 
cards  rank  in  the  usual  whist  order — ace,  king, 
queen,  knave,  ten,  nine,  eight,  seven. 

«A.  hundred  or  a  hundred  and  one  points  con- 
stitute the  game,  which  may  last  several  hands, 
or  be  over  in  one.  The  score  is  made  psrtly 
by  combinations  of  cards  held  in  the  bano,  ana 
partly  by  playing. 

Th^  two  players  deal  alternately.  We  will 
call  the  non-dealer  the  elder  hand.  The  cards 
having  been  shuffled  and  cut  in  the  usual  wtv, 
the  dealer  ^ves  out  twelve  cards  to  each,  desl- 
ing  them  in  twos,  and  not  singly.  He  then 
takes  the  eight  cards  that  remain  (called  the 
ttoek),  and  placet  them  bciween  the  pUyM^ 
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The  upper  fiye  are  supposed  to  belong  to  the 
elder  hand,  the  lower  three  to  the  dealer. 
There  are  no  trumps  in  this  game. 

The  elder  hand  has  then  the  privilege  of 
discarding  any  number  of  cards  not  exceeding 
five  (he  must  discard  one  at  least),  and  taking 
a  corresponding  number  from  the  top  of  the 
stock.  If  he  does  not  take  all  his  five,  he  may 
look  at  those  he  leaves,  concealing  them,  how- 
ever, from  the  other  player. 

The  dealer  may  then  discard,  and  replace  in 
like  manner,  taking  the  cards  from  the  stock 
in  the  order  in  which  he  finds  them.  He  is 
not  bound  to  discard  any,  but  he  may,  if  he 
pleases,  take  all  that  remain  or  any  number  of 
them.  He  may  look  at  any  cards  of  his  own 
portion  of  the  stock  he  leaves  behind ;  but  if 
he  does,  the  elder  hand  may  demand  to  see 
them  too,  after  playing  his  first  card,  or  naming 
the  suit  he  intends  to  play. 

The  hands  being  tnus  made  up,  the  elder 
hand  proceeds  to  score  for  the  combinations  he 
may  hold,  in  the  following  manner.  There  are 
three  things  in  the  hand  which  may  be  scored ; 
namely,  (1)  the  point,  (2)  the  sequence,  (3) 
the  qnatoize. 

1.  The  paint  is  counted  by  the  party  who  has 
the  most  cards  of  anv  one  suit ;  tne  elder  hand 
states  how  many  he  has  ;  if  the  dealer  has  not 
so  many,  he  says, '  good,'  and  the  elder  hand 
scores  one  for  each  card;  if  the  dealer  has 
more,  he  says  *  not  good,'  and  the  elder  hand, 
scoring  nothing,  passes  on  to  the  next  item. 
If  the  dealer  happens  to  have  the  same'number, 
he  says  '  equal,  and  then  the  elder  hand  must 
count  and  declare  the  number  of  the  pips — the 
ace  counting  eleven,  the  court  cards  ten  each, 
and  the  others  what  thcnr  are.  The  highest 
number  of  pips  makes  the  cards  '  good,'  and 
invalidates  those  of  the  other  party.  If  the 
number  of  pips  is  equal,  neither  scores. 

2.  The  second  item  is  scored  by  the  party 
who  has  the  best  sequenee^  i.  e.  the  greatest 
number  of  consecutive  cards,  not  less  than 
three,  of  the  same  suit,  or  if  an  equal  number 
those  of  the  highest  rank ;  thus,  10,  9,  8,  7, 
are  better  than*  ace,  king,  queen ;  but  ace, 
king,  queen,  are  better  than  king,  queen, 
knave ;  and  so  on.  A  sequence  of  three  cards, 
no  matter  what,  counts  3 ;  of  four  cards,  4 ; 
beyond  this,  10  are  added,  so  that  a  sequence 
of  five  cards  counts  15  ;  of  six  cards,  16;  and 
so  on.  The  elder  hand  declares  his  l>est  se- 
quence ;  if  the  dealer  has  a  better,  he  says 
'  not  good ; '  if  only  inferior  ones,  he  says 
'  good.'^  In  the  latter  case  the  elder  scores,  not 
only  for  the  best  sequence,  but  for  every  other 
he  holds  in  his  hand;  all  that  the  opposite 
party  may  hold  being  invalidated.  If  the  best 
sequences  are  equal,  neither  scores. 

3.  The  third  item  is  called  the  quatorzet 
from  the  fact  that  four  aces,  four  kings,  four 
queens,  four  knaves,  or  four  tens  in  one  hand, 
if  'good,'  score  14.  Three  of  either  kind 
■core  3.  In  deciding  which  party  is  to  score, 
the  higher  cards  are  better  than  Iho  lower,  but 
any  four  caxds  take  preference  of  the  best 
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three.  Thus  four  tens  are  better  than  threo 
aces;  but  three  aces  are  better  than  three 
kings,  and  so  on.  The  elder  hand  names  his 
best  four  or  three,  to  which  the  dealer  says 
*  good '  or '  not  good'  as  the  case  may  be ;  and, 
as  with  the  sequence,  the  one  who  has  the  best 
scores  all  others  he  may  hold,  while  those  of 
the  opponent  are  all  destroyed. 

The  point  and  sequence  when  scored  by 
either  party  must  be  shown  to  the  other ;  the 
quatorze  need  not  be. 

The  items  in  the  elder  hand  thus  being 
counted,  the  holder  lays  down  one  card,  thus 
beginning  the  *  play.'  The  dealer  plays  to  this ; 
but,  immediately  before  doing  so,  he  names  and 
counts  all  he  has  to  score  in  his  hand.  The 
play,  the  object  of  which  is  to  gain  tricks, 
follows  the  ordinary  whist  rule;  the  second 
player  being  obliged  to  follow  suit,  if  he  can, 
and  the  best  ca^  winning.  If  he  cannot 
follow  suit,  he  loses  the  trick,  throwing  away 
any  card  he  pleases. 

The  scoring  of  the  play  is  peculiar.  The 
first  player  of  every  trick  counts  one  for  the 
card  he  so  plays ;  but  if  the  second  player  wins 
the  trick,  he  also  counts  one.  The  party  who 
takes  the  last  trick  counts  an  extra  one  for  it, 
and  if  either  player  wins  the  majority  of  tricks, 
he  scores  an  extra  ten. 

This  is  the  ordinary  game.  There  are  some 
additional  scores  for  extraordinanr  cases ;  but, 
before  we  mention  them,  it  wiU  be  well  to 
illustrate  the  foregoing  directions  by  an  ex- 
ample of  an  imaginary  hand,  which  we  re- 
commend learners  to  play  over ;  it  will  show 
that,  although  the  description  appears  compli- 
cated, the  practice  is  very  easy. 

A  and  B  play  at  piquet.  A  deals,  and  gives 
i?  the  following  cards :  9,  7,  of  spades ;  ace, 
9, 7*  of  hearts ;  10,  9,  8,  of  diamonds ;  ace,  10, 

9,  8,  of  dubs. 

A  gives  himself  kins,  queen,  8,  of  spades ; 
Queen,  knave,  10,  8,  of  Hearts ;  kins,  queen,  of 
aiamonds ;  queen,  8,  7,  of  clubs ;  leaving  the 
remaining  cards  in  the  stock  in  the  following 
order :  ace  of  spades  at  the  top,  then  king  of 
hearts,  7  of  diamonds,  knave  of  diamonds,  kine 
of  clubs,  10  of  spades,  knave  of  spades,  and 
the  ace  of  diamonds  at  the  bottom. 

B  discards  9  and  7  of  spades,  and  9  and  7 
of  hearts,  taking  in  the  four  upper  ones  from 
his  stock. 

A  discards  8  of  spades,  7  and  8  of  dubs, 
and  takes  in  king  of  dubs,  10  and  knave  of 
spades,  leaving  the  ace  of  diamonds  unappro- 
priated. 

The  following  dialogue  then  ensues :  B,  My 
point  is  five.  A.  Good.  B,  (shows  the 
diamonds).    B,    My  best  sequence  is  knave, 

10,  9,  8,  7.  A,  Good.  B,  Also  knave,  10,  9, 
of  clubs  (shows  these  and  the  diamonds). 
B.  Then  for  the  quatorze  I  have  3  aces. 
A.  Not  good.  B.  Then  I  score  6  for  the  point, 
15  for  the  sequence  in  diamonds,  and  3  for 
that  in  dubs,  making  23.  B,  (plays  knave  of 
diamonds)  24.  A,  I  score  14  for  4  queens^ 
and  3  for  3  kings,  total  17.    A.  (takes  the 
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tack  with  queen  of  diamonds)  18.  A,  (plays 
king  of  spades)  19.  £.  ^takes  it  with  ace)  25. 
B.  (plays  10  of  diamonas)  .26.  A.  (takes  it 
'  with  king)  20.  A,  (plays  queen  of  spades)  21 . 
£,  (throws  away  9  of  clubs)  26.  A.  (plays 
knaTe  of  spades)  22.  B,  (answers  with  10  of 
dubs)  26.  A.  (plays  10  of  spades)  23.  B, 
(answers  with  knave  of  clubs)  26.  A,  (plays 
king  of  dlubs)  24.  B,  (takes  it  with  ace)  27. 
B,  (plays  ace  of  hearts)  28.  A,  (8  of  hearts) 
24.  B.  (king  of  hearts)  29.  A,  (10  of  hearts) 
24.  B,  (9  of  diamonds)  30.  A,  (knsTe  of 
hearts)  24.  B,  (8  of  diamonds)  31.  A.  (queen 
of  hearts)  24.  B.  (7  of  diamonds)  32.  A. 
(queen  of  dubs)  24.  B.  Then  I  score  one  for  the 
last  card,  33,  and  10  for  the  m^ority  of  tricks 
(he  having  made  seven) ;  this  makes  me  in  all 
43.  A,  And  I  score  24.  These  numbers  are 
then  scored  towards  the  game  in  any  oon- 
Tenient  way.  Some  people  mark  them  down 
with  a  pencil;  some  have  peculiar  counters. 
We  have  found  the  most  convenient  plan  to  be 
s  'board  with  holes  and  pegs  like  a  cribbage- 
board,  only,  with  a  hundred  and  one  holes 
.  instead  of .  sixty «one. 

We  hare  now  to  notice  certain  extraordinary 
chances  which  afbct  the  scoring  in  this  game; 
.  and  these  axe  four,  the  carte  blanche,  the  rept^ice^ 
the  pique  and  the  eapde. 
•  Oarte  Uanche  is  a  hand  which,  when  first 
dealt,  contains  neither  king,  queen,  nor  knave ; 
this  counts  10,  taking  precedence  of  every 
other  score. 

When  either  party  counts  60  or  upwards  in 
hand  only,  the  other  counting  none,  he  adds 
60  on  this  account  to  his  score.  This  is  a 
repigue. 

When  the  elder  hand  counts  something  less 
than  30  in  hand,  but  can  make  it  up  to  uiirtv, 
by  play,  before  his  adversary  counts  1,  he  adds 
30  on  this  account  to  his  score.  This  is  a  pique. 
It  is  obvious  that  a  pique  can  never  be  gained 
by  the  dealer,  as  his  adversary  always  counts 
one  for  the  first  card  he  plays. 

If  cither  of  the  placers  gain  all  the  tricks,  he 
scores  40  for  them,  mst^id  of  10  for  the  ma- 
jority.   This  is  capote. 

Pique,  repique  and  capote,  are  not  unfrequent; 
but  the  occurrence  of  carte  blanche  is  exceed- 
ingly rare. 

We  have  said  that  the  score,  being  yerbally 
counted  through  the  playing,  is  not  registered 
till  the  hand  is  oyer;  but,  when  both  parties 
happen  to  have  arrived  near  100,  it  becomes 
necessary  to  register  piecemeal  in  the  proper 
order  of  priority.  This  order  is,  that  the  carte 
blanche  counts  first,  then  the  point,  then  the 
sequence,  then  the  quatorze,  and  lastly  the 
points  made  by  playing  as  they  arise. 

The  skill  required  in  piquet  applies  to  the 
rejection  of  cards  firom  tne  hand,  and  to  the 
play,  both  which  ofier  excellent  scope  for  in- 
telligence and  knowledge  of  the  game. 

Piracy  (Gr.  vttpaHis,  an  adventurer).  In 
Law,  an  offence  which  consists  in  the  com- 
mission of  those  acts  of  robbery  and  depreda- 
tion upon  the  high  seas  which, .  if  committed 
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on    land,    would    haVe    amounted   to   felony 
there.  By  stats.  11  &  12  Wm.  III.  c  7  and 
6  Geo.  I.  c. .  19,  pirades  committed  on  the  sea 
or   in .  haven,   &c.,   where  the    admiral    has 
jurisdiction,  may  be  tried  at  sea  or  on  land, 
in    his   nuuesty's    islands,    &e.,    by   commis- 
sioners under  the   great  seal  appointed  for 
that  purpose,  who  may  commit  the  offenders, 
and  pall  a  court  of  admiralty  for  the  purpose 
of  the  trial    By  the  same  statutes  various  acts 
are  enumerated  as  amounting  to  piracy,  and 
aiders  and  abettors  of  pirates  are  declared  ac- 
cessaries, punishable  as  prindpals.     By  sub- 
sequent enactments,  acts  of  tradmff  with  pirates, 
and  acts  ^  of  hostiUty  committed  by  natural- 
born  sul^ects   against  feUow-€ubjects    under 
colour  of  a  foreign  commission,  are  declared 
pira<^,  and  1^6  G^eo.  IV.  c.  113  the  slave 
trade  is  placed  on  the  same  footing  as  piracy. 
In  the  realm  of  England,  felonies*  r^beries,  and 
murders,  committed  by  piratea,  are  now  triable, 
under  the  commissions  of  assiae,  oyer  and  ter- 
miner, or  gaol  delivery,  as  if  the  offences  had 
been  committed. on. land. 

In  the  Homeric  poems,  piracy  is  a  recognised 
and  honourable  occupation,  the  inviolabSity  of 
heralds  being  apparently  the  only  evidence  of 
any  feeling  of  obligation  between  one  com- 
munity and  another.    ^Thucyd.  L  6 ;  Grole's 
History  of  Greece,  part  i.  ch.  xx.) 
^  The  term  piracy,  is  also  frequently  used  to  * 
signify  any  infringement  on  the  law  of  copy- 
right.   It  is  extremdy  difilcnlt  to  lay  down 
any  general  prindple  on  which  to  deck&  as  to 
what  is  and  what  is  not  piracnr.     Oenerallv,  it 
is  held,  that  one  writer  may  borrow  the  ideas 
or  theories  of  another ;  but  that  he  must  dreit 
them  up  and  explain  ihem.  in  a  different  va^, 
and  in  his  own  language.     This,  however,  u 
often  done  so  as  merely  to  evade  the  law.    (See, 
as  to  the  existing  law  of  piracy,  the  art. '  Ckypj- 
right—Books,'  in  Com,  Diet,) 

Virene  (Gr.  lit ifW^my).  In  Greek  Mythokjgr, 
a  daughter  of  Acheloiis,  and  nymph  of  the  i^ 
Pirene,  near  Ck>rinth.    [Pboasus.] 

VireiTitA-  A  kind  of  oaaoe,  made  of  ih» 
trunk  of  a  tree  hollowed  out,,  and  used  is  the 
southern  and  eastern  seas. 

Wimemrjt  Commoii  oi;  In  Law,  a  hlwitf 
of  fishing  in  another  man's  piece  of  water. 

PIsoes  (Lat  pisds,  a  fieh).  The  name  of 
the  fourth  great  subdivision  of  Yertehrste 
animals,  or  the  dass  of  fishes  characterised  br 
a  branchial  respiration,  a  bilocular  heart,  and 
a  covering  of  scales.  The  nasal  cavities  do 
not  communicate  with  the  mouth,  but  have 
only  external  apertures.    [Ichthtoloot.] 

Piscxs  (The  Fishes).  One  of  the  twelve 
zodiacal  constellations,  the  twelfth  in  oidcr 
from  Aries.    [Constbixatiok  ;  Zodiac] 

Vlseicnltnre  (Lat.  pisds,  a  jCsA,aiid  coltoni 
a  tending).  The  art  ox  breeding,  rearing,  and 
cultivating  fish.  This  art  was  originally  prac- 
tised by  the  Chinese  upon  a  yery  large  and 
comprehensive  scale.  It  was  subseqnentlj 
peatly  favoured  by  the  Romans,  who  speat 
large  sums  of  money  upQn.  thdr  fishptods, 
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those  of  Lucullas  alone  having  cost,  it  is  said,  a 
sum  equal  to  more  than  80,000^.    It  was  carried 
on  through  the  middle  ages  by  the  monks,  being 
a  matter  ,of  necessity  for  the  observance  of 
their  fasts.    It  was  brought  almost  down  to 
onr  own  time  by  Jacobi,  who  wrote  a  volumin- 
ous treatise  upon  the  subject  in  the  Hanover 
Magctzine^  about  a  hundred  years  ago ;  and  its 
use  was  really  revived    in  this  country  by 
Mr.  Shaw  of  Drumlanrig  in   1833.    He  com- 
menced  some   expenments   in   that  year   to 
decide  the  then   much  vexed  question  as  to 
whether  the  little  fish  found  in  salmon  rivers, 
and  known  by  the  name  of  the  jparr,  was  a 
younff  salmon  or  belonged  to  a  distinct  breed 
of  fim    In  the  elimination  of  the  truth  upon 
this  point,  Mr.  Shaw  was  obliged  to  have  re- 
course to  the  artificial  incubation  of  salmon 
ova,  and  since  that  date  his  example  has  been 
very  largely  followed.    In  France  the  practice 
was  revived  by  two  poor  fishermen  of  Brest, 
named  Gehm  and  Bemy,  in  1842,  and  their 
labours  led  to  Uie  foonation  of  the  magnificent 
piscicultural   establishment  near   Strasbourg, 
which  was  foxmded  and  is  supported  by  the 
French  government.     Since  the  first  experi- 
ments of  Shaw,  no  vtiy  ^;reat  improvement 
has  taken  place  in  thejpractice.  The  apparatus 
employed  has  been  vanonsly  modified,  but  the 
general  plan  remains  the  same ;  and  thia,  at 
least  for  the  Salmonida,  is  as  follows :  A  tray 
or  a  number  of  trays  are  prepared,  the  usuid 
size  being  from  thirty  incb^s  to  four  feet  long, 
and  firom  five  or  six  to  eight  or  ten  inches 
wide.    These  are  either  partially  filled  with 
gravel,  or  have  grilles  composed  of  glass  bars 
fixed  in  a  wooden  foune  fitted  in  them;  on  these 
surfaces  the  ova  are  thickly  strewed,  and  water  is 
allowed  to  fall  into  one  end  of  the  tmy  and  to 
run  out  at  the  other,  the  ova  being  submerged 
to  the  depth  of  £rom  one  to  two  inches.    The 
ova  are  thus  procured :  When  the  spawning  time 
arrives,  the  shallows  in  the  streams  are  carefully 
watched,  and  when  a  pair  of  fish  are  observed 
making  their  redd  or  nidua,  which  they  do  by 
scooping  the  gravel  into  trenches,  depositing 
their  eggs  therein,  and  then  covering  them  over 
with  the  loose   gravel,  they  are  rolled  out 
The  ova  of  the  female  is  expressed  into  a  pan 
of  clean  water.    The  milt  of  the  male  is  then 
expressed  over  it»  the  whole  is  stirred  up,  is 
allowed  to  rest  for  a  few   minutes,  is  then 
cleansed  with  fresh  water,  and  borne  carefully 
to  its  destination.    When  placed  on  the  gravel 
or  glass  bars,  it  is  left  to  itself  to  develope,  all 
that  is  required  being  a  constant  supply  of  cool 
clean  £resh  water  and  perfectrest ;  in  duo  season 
the  embryo  is  formed,  gathers  strength,  and 
finally  bursts  the  egg  and  springs  into  life. 
The  SahnonidcB  are  furnished  with  a  large  um- 
bilical sac,  which  is  tail  of  glutinous  matter, 
upon  which  they  exist  by  the  process  of  absorp- 
tion for  some  weeks;  and  when  this  sac  and  its 
contents  are  finally -absorbed,  the  little  .animal 
becomes  a  perfect  fish,  and  is  capable  of  hunt- 
ing for  its  own  living.    Ova  can  be  sslely  eon- 
reyed  reij  long  distances  in  damp  moss  under 
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certain  piscicultures,  and  thus  we  arc  enablisd 
to  transport  various  kinds  of  fish  from  one 
country  to  another  with  comparatively  little 
trouble.  The  most  remarkable  instance  which 
has  ever  been  known  of  this  is  the  conveyance 
of  salmon  and  trout  ova  from  England  to 
Australia,  which  was  safely  ejected  in  the 
winter. and  spring  of  1864.  By  packing  the 
boxes  containmg  the  ova  in  ice,  a  large  quantity 
of  the  ova  arrived  in  good  condition,  and  some 
thousands  of  fry  were  hatched  ai^d  reared  from 
it.  In  this  way  also  the  Clyde  was  stocked  wiUi 
grayling,  the  Doohullah  lakes  with  salmon- 
trout  and  salmon,  and  tho  Ballisodare  river 
with  salmon.  .The  two  latter  plaees  are  now 
valuable  fisheries,  whereas  formerly  they  re- 
turned nothing  to  their  proprietors. 

The  art  of  pisciculture  has  now  come  into 
general  favouTi  and  is  very  widely  practised ; 
very  many  rivers  having  on  their  banks  ap- 
paratus and  rearing  establishments  belonging 
to  some  of  thdr  proprietors,  which  are  used  tO 
increase  the  stock  of  fish  contained  in  the  river; 

Vlseidia  (a  word  coined  ttooL  Lat.  piscis» 
a  fish,  and  csdo,  to  kiU),  A  West  Lidisn 
Leguminous  tree,  the  pounded  leaves  and 
branches  of  which  are  used  for  poisoning  fish. 
It  is  called-  P.  Brythrina, 

9Ueimm  (Lot.  a  fish  pcnd).  In  Ecclesiastical 
Architecture,  a  water  dsdn,  near  the  altar  on 
the  south  side,  and  usually  enridhed  with  orna- 
ment.   Some  churches  have  double  mscinas. 

»toelaAiistr»lla  (The  Southern  Fish).  One 
of  Ptolemy's  forty-eight-  constellations,  in  the 
southern  hemisphere.  The  hriUiant  star  Fomal* 
haut,  of  the  first  magnitude,  belongs  to  thia 
constellation. 

Msela  VoUiaa  (Lat  JMnff  fiah)-  A  small 
modem  constellation  of  the  southern  hemi- 
sphere, formed  by  Bayer.  It  is  situated  on  the 
antarcUc  circle. 

Pisli  (Fr.).  In  Architecture,  a  wall  con- 
structed of  sti£f  clay,  or  other  earth,  ranunad 
into  moulds  that  give  the  form  of  the  building, 
and  are  removed  when  the  wall  is  carried  up. 
There  are  many  places  where  Uiis  style  o| 
walling  is  the  only  one  used,  as  in  the  chalk  dis- 
tricts, the  Devonian  and  the  Cumbrian  districts, 
&c. ;  and  there  can  be  no  reason  for  objecting 
to  the  use  of  pis^,  provided  it  be  protected 
from  the  atmosphere  and  the  humidi^  of  the 
ground. 

Vlaidioin  (Or.  irtaot),  A  genus  of  fresh- 
water Oastropods ;  so  named  on  account  of  the 
resemblance  of  the  shell  to  a  small  pea.  Many 
of  the  species  are  British ;  as  Pisidtum  obttuaU, 
which  may  be  found  in  the  New  Biver;  P. 
jnuiUum^  P.  nitidum,  P.  puiohdlum,  &c 

Pisolite  (Or.  wlffotf  and  XlBos,  a  stime), 
A  rock  of  which  the  component  particles  are 
rounded  stones  about  the  size  and  shape  of 
pease.  Pisolite  is  generally  a  limestone,  dif- 
fering only  from  o<3ite  in  the  greater  else  of. 
the  e^-hke  particles  of  which  it  is  made 
up.  Notunfrequently,  however,  valuable  iron- 
stones are  found  in  a  pisoHtic  form  in  rocka 
bfrlonging  to  the  Qolitio  period.    Tfala  ia  the 
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case  among  the  upper  beds  of  the  Jurassic  j 
series  in  Switzerland  and  France.    The  iron  | 
oxide  is  mixed  up  with  the  limestone  in  so  | 
large  a  proportion  as  to  yield  from  twenty  to 
thirty  per  cent,  or  eren  more  of  valuable  ore. 
Other  pisolites  are  known  to  occur  in  rocks  not 
belonn^ng  to  the  middle  secondary  period, 

MiMMplialtiiiB  (Gr.  witrerdrpeiXrof).  Mine- 
ral pitch ;  a  soft  bitumen,  of  the  consistence  of 
tar,  and  intermediate  between  petroleum  and 
asphalt.  The  ancient  Greeks  gave  the  name  to 
tiie  liquid  as  well  as  to  the  soUd  bitumen. 

Ftsaopbane  (Gr.  wi^ca,  pitchy  and  ^po/am, 
to  setm),  A  hydrated  sulphate  of  alumina  and 
peroxide  of  iron,  found  in  transparent,  stalactitic 
or  amorphous  masses,  of  an  olive-green  or 
livcr-brown  colour,  in  the  decomposing  slum- 
slate  of  Gamsdorf,  near  Saalfeld,  and  of  Bei- 
chenbach,  in  Saxony.  It  resembles  pitch  in 
colour  and  fracture. 

Vtotaoblo  Vats  (Fr.  pistaches,  ItaL 
tacchi,  Lat.  pistaciae).  The  fruit  of  the 
tacia  vfrOf  which  grows  naturally  in  Arabia, 
Persia,  and  Syria ;  also  in  Sicily,  whence  the 
nuts  are  annually  brought  to  this  country. 
They  are  oblong  and  pointed,  about  the  size 
and  bhape  of  a  filbert^  including  a  kernel  of  a 
pale  greenish  colour,  covered  with  a  yellowish 
or  reddish  skin.  They  have  a  pleasant,  sweet- 
ish, or  unctuous  taste,  resembling  that  of  sweet 
almonds;  their  principal  difference  from  the 
sweet  almond  consi^tmg  in  their  having  a 
greater  degree  of  sweetness,  accompanied  with 
a  light  i^teful  flavour,  and  in  being  more  oily. 
Pistachio  nuts  imported  from  the  East  are 
superior  to  those  raised  in  Europe. 

Mstaoia  (Lat. ;  Arab,  fonstaq).  The  plants 
of  this  genus  of  Anacardiacem  are  called  Tur- 
pentine-trees, and  are  mostly  of  small  stature, 
and  furnished  with  pinnate  leaves.  The  most 
important  species  are  the  Mastic-tree,  P.  ten- 
tuous;  the  Cyprus  Turpentine-tree,  P.  iere- 
binthus ;  and  the  Pistacia-tree,  P.  vera,  which 
yields  the  Pistachio  Nuts. 

P.  lentUcus,  the  Mastic-tree,  a  native  of 
Southern  Europe,  Northern  Africa,  and  Western 
Asia,  is  a  small  tree  growing  to  the  height  of 
fifteen  or  twenty  feet.  The  Mastic  or  Mastich 
is  the  resin  of  the  tree,  and  is  obtained  by 
making  transverse  incisions  in  the  bark,  from 
which  it  exudes  in  drops,  and  hardens  into 
small  semitransparent  tears.    It  is  principally 

?rodaced  in  the  island  of  Scio  and  in  Asiatic 
'urkey,  and  is  consumed  in  large  quantities  by 
the  Turks,  who  chew  it  to  sweeten  the  breath 
and  strengthen  the  gums ;  hence  its  name, 
from  mastieare,  to  chew.  In  this  country  it  is 
used  for  varnishing  pictures,  and  by  dentists 
for  stopping  teeth. 

P.  terebinihuSf  the  Ohio  or  Cyprus  Turpen- 
tine tree,  or  Terebinth,  is  likewise  found  in 
Southern  Europe,  Northern  Africa,  and  Asia. 
Tlie  turpentine  flows  from  incisions  in  the 
trunk,  and  soon  becomes  thick  and  tenacious, 
and  ultimately  hardens.  It  is  collected  in 
the  islands  of  the  Greek  Archipelagos,  but 
■aldom  comes  to  this  countiy.    Curious  bom- 
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shaped  galls,  caused  by  the  puneturea  of  inMCts, 
are  foand  in  large  numbers  upon  the  Tarsbiirth- 
tree,  and  are  ejected  for  dyeing  mad  t-Anttitig 
purposes — one  of  tha  varieties  of  Morocco 
leatner  being  tanned  with  them. 

PIstAelto  or  Mstasito.  A  green  ailieate 
of  alumina,  lime,  and  iron.  It  is  a  Tariety  of 
iron-and-lime  £^dote  in  which  mach  of  the 
lime  is  replaced  by  protoxide  of  iron,  and  a 
large  proportion  of  the  alumina  by  peroxide  of 
iron.  It  occurs,  embedded  in  many  crystalline 
rocks,  in  Shetland  in  Syenite,  Bona  in  Quartz, 
Mull  and  Skye  in  Trap-rock.  The  finest  cry- 
stals are  from  Arendal  in  Norway,  and  from 
several  parts  of  the  Alps.  The  name  refers  to 
the  pistaekio'gneia  colour  of  the  mineral. 

Mstl««e«B  (Pistia,  one  of  the  genera).  An 
unimportant  order  of  aquatic  Monocotyledons, 
represented  in  our  own  country  by  the  Lemna 
or  Duckweed,  and  in  the  tropics  bv  PUtia,  from. 
which  it  derives  its  name,  and  wnich  is  called 
in  the  West  Indies,  Water  Lettuce. 

VistU  (Lat.  pistillum,  a  pottle).  In  Botany, 
the  organ  which  occupies  the  centre  of  a  flower, 
within  the  stamens  and  disc  (if  the  latter  bo 
present).  It  is  distinguished  into  three  parts : 
an  upper  or  stigma,  a  lower  or  ovarium,  and  a 
central  part  or  style.  It  is  the  female  organ 
of  the  flower,  and  contains  the  ovules  or  young 
seeds  within  the  ovary. 

Mstol  (Fr.  pistole,  Venetian  piston,  a  kind 
ofarquibuM),  A  short  fire-arm  with  a  currrd 
stock  for  use  with  one  hand.  The  cavalry  in 
the  British  service  are  armed  with  pistols, 
length  13}  inches,  length  of  barrel  8  inches, 
weight  40  ounces,  calibre  *677  inches,  fire 
progressive  grooves  having  a  pitch  of  one  turn 
m  four  feet. 

Mstola*  A  gold  coin  common  in  manv 
parts  of  Germany,  equivalent  to  about  8#.  6tf. 
sterling. 

yistomaaito  (Gr.  wt^r^t,  trusty,  and  /Utm, 
middle,  because  it  is  a  mean  between  Magnesits 
and  Sparry  Iron-ore).  A  variety  of  Breunnerite, 
composed  of  one  atom  of  each  of  the  carbooates 
of  magnesia  and  iron.  It  is  found  at  Thnrn- 
berg,  near  Flachau,  in  Salzburg. 

ViatOB  (Fr. ;  ItaLpestone).  In  Madiioerf, 
this  term  is  applied  to  a  short  cylinder  of  wood, 
or  of  metal,  which  fits  exactly  into  the  cavitj 
of  a  pump,  barrel,  or  steam  engine  cylinder, 
and  works  up  and  down  this  alternately.  T«o 
sorts  of  pistons  are  used  in  pumps ;  one  hoUov 
with  a  valve,  used  in  the  suction  pump ;  and 
the  other  solid,  which  is  generally  empbjred 
in  the  forcing  pump.  In  steam  cylinders,  the 
piston  is  usually  made  so  as  to  be  sdf-faeJtwg, 
so  that  the  cylinder  should  always  be  ooenpica 
by  the  piston :  this  is  effected  by  the  introooe- 
tion  of  spring  that  press  a  movable  risg 
against  the  sides  of  Uie  cylinder.  [Stiak 
Ejconra;  Pump.] 

Msmn  (Gr.  irUrov,  pease.  '  Pea  in  the 
sin^lar  is  a  modem  corruption  on  the  sup- 
position that  the  ss  of  pease  belonged  to  the 
plural  form:  the  old  plural  was  peasoo.' 
Wedgwood).    The    genua   to   which  Mongi 
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the  cultiTatfid  Pea  of  the  kitchen  garden ;  it  is 
Terj  closely  allied  to  LathynUf  wmch  includes 
the  Sweet  Pea  of  the  fiover  garden. 

The  Common  Pea,  P.  sativum,  is  a  hardy 
annual  of  great  antiquity,  and  one  of  the 
most  yaluable  of  cultiyated  legumes.  Its  native 
coimtry  is  unknown,  but  it  is  generally  under- 
stood to  be  the  South  of  Europe.  The  su^ 
position  that  it  was  introduced  into  this 
country,  by  way  of  Holland  or  France,  about 
the  time  of  Henry  YIII.  is  erroneous.  Entries 
of  peas  are  yery  common  during  the  reigns  of 
the  first  three  Edwards. 

The  use  of  peas  is  fi&miliar  to  eyenrone.  In 
their  dried  state  they  are  split  and  used  for 
soups,  or  ground  into  meal  for  pudding,  in 
either  case  forming  an  agreeable  and  nourishing 
food,  containing  upwartu  of  one-seyenth  more 
of  nourishing  matter  than  is  found  in  the  same 
weight  of  wheaten  bread.  But  it  is  in  a  ^en 
state  that  peas  are  most  yalued  for  culmary 
purposes,  and  more  particularly  when  they  are 
(^uite  small  and  young.  In  Queen  Elizabeth's 
time  (about  1670),  we  are  told,  they  were  occa- 
sionally brouffht  from  Holland,  and  considered 
'  a  dainty  dish  for  ladies — they  came  so  far  and 
cost  so  dear.'  For  many  years  their  culture 
does  not  appear  to  haye  been  much  attended 
to,  but  after  the  Restoration  of  Charles  II.  in 
1660  the  taste  for  neen  peas  became  fashion- 
able, and  has  contmued  to  be  so  up  to  the 
present  time.  To  have  peas  in  the  highest 
perfection,  they  should  not  be  allowed  to  get 
too  old  or  too  large.  When  the  pods  become 
full  and  hard,  the  peas  are  then  more  suitable 
for  soups  than  as  a  yegetable  dish. 

Besiaes  the  edible-seeded  peas,  there  are 
some  called  Sugar-peaa,  remarkable  as  haying 
the  pods  destitute  of  the  inner  film  peculiar 
to  the  pods  of  the  other  kinds,  so  that  they  are 
more  fleshy  and  crisp,  and  admit  of  being  cut 
and  dressed  in  the  same  manner  as  French- 
beans. 

Vit  (akin  to  Lat  fodio,  I  dig).  In  Horti- 
culture, a  term  applied  to  glass-coyered  struc- 
tures smaller  than  greenhouses,  in  which  very 
generally  there  is  not  space  for  the  cultivator 
to  enter,  all  the  cultural  operations  being  per- 
formed from  the  outside ;  yery  frequently  also 
(and  probably  hence  the  name)  they  are  exca- 
yated  below  the  natural  surface,  either  to  secure 
protection  against  frost,  or  to  gain  height  for 
tall-erowing  plants.  They  may  haye  brick, 
wood,  or  turf  sides  with  a  wood  plate  and  glass 
sashes  at  top,  the  glass  being  nearly  leyel  with 
the  ground,  or  more  or  less  raised ;  but,  unlike 
a  gfurden  frame,  which  they  resemble,  they  are 
fixed,  not  movable  from  place  to  place.  They  are 
most  commonly  what  are  called  cold  pits,  which 
means  that  they  are  not  artificially  heated,  and 
are  used  for  tne  protraction  in  winter  of  hardy 
and  half-hardy  plants,  and  in  summer  for  the 
culture  of  plants  requiring  a  close  moist  atmo- 
sphere. In  addition,  any  small  low  glass  erec- 
tion heated  or  otherwise  may  be  called  a  pU, 
and  this  may  either  be  span-roofed,  or  what  is 
called  a  lean-to,  with  only  a  single  slopa.    Of 
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such  a  character  ave  what  are  called  cueumbsr 
pita,  propagatinff  pits,  &c.  The  terms  pit  and 
/rams  include  both  structures  like  the  fore- 
going, and  movable  garden  frames,  which  latter 
are  of  wood  with  glass  sashes. 

Vit  Saw*  A  toothed  saw  used  for  the  sawing 
of  wood,  in  which  two  men  are  employed,  the 
one  above  the  log,  the  other  below  it.  It  is 
not  necessary  that  the  log  should  be  placed  oyer 
a  pit,  but  it  is  generally  so  placed ;  hence  t^e 
name. 

Mt-oo«L    [Coal;  Gsoloot.] 

Vita.  A  name  ^ven  to  Agave  americana 
and  4he  allied  species.  Pita-fibre  and  Pita- 
thread  are  names  for  the  fibres  obtained  from 
the  leaves  of  the  larger  Agaves.  It  is  also 
called  Aloe-fibre. 

Vitoli  (Ger.  pech,  Lat.  pix,  6r.  Mttrva),  The 
same  as  Asphalt  and  BrruMSN. 

PrrcH.  The  residuum  which  remains  after 
boiling  tar  in  an  open  iron  pot,  or  in  a  still, 
till  the  volatile  matter  be  driven  off.  It  is 
chiefiy  used  in  shipbuilding. 

Pitch.  In  Music,  the  degree  of  acuteness 
or  graveness  of  a  note.    [Musicl 

Pitch  (akin  to  the  yerb,  to  pici).  In  Wheel- 
work,  this  word  signifies  the  distance  between 
the  centres  of  two  contiguous  teeth.  Pitch  line 
is  the  circle,  concentric  with  the  circumference, 
which  passes  through  all  the  centres  of  the 
teeth. 

Vitoli  Coal.  A  name  giyen  to  Jet,  front 
its  pitch-like  appearance. 

Vitdi  Opal*  An  inferior  kind  of  Common 
OpaL 

Vitoli  of  a  XooC  In  Architecture,  the 
inclination  of  the  slopins;  sides  of  a  roof  to  the 
horizon.  It  is  usually  designated  by  the  ratio 
of  its  height  to  the  space  covered. 

Vitoli  of  a  Screw*  The  interval  between 
the  point  of  starting  and  arrival  of  a  complete 
revolution  of  a  screw,  and  consequently  of  the 
thread  of  a  screw,  which  is  traversed  by  the 
screw,  or  its  thread,  when  it  has  completed  an 
entire  revolution.  The  pitch  is  therefore  in- 
dependent of  the  diameter  of  a  screw, 

Vitebbleade  or  Vitoli-ore.  An  oxide  of 
Uranium,  composed  of  84*78  per  cent,  of  Ura- 
nium, and  15*22  oxygen.  It  is  opaque,  of  a 
greyish-greenish  or  brownish-black  colour,  and 
yery  brittle.  It  occurs  amorphous,  generally 
massive  and  disseminated,  also  botiyoidal  and 
reniform,  with  a  columnar  or  curved  lamellar 
structure.  Its  principal  localities  are  Norway, 
Saxony,  Bohemu^  Hungry,  and  Adrianople  in 
Turkey.  In  Cornwall  it  is  found  at  St  Austell 
ConsoM,  Tin  Crott,  and  some  other  mines.  The 
chief  use  to  which  this  ore  is  applied  is  for  the 
preparation  of  oxide  of  Uranium,  which  is  em- 
ployed, under  the  name  of  Uranium  Yellow,  for 
imparting  to  glass  the  pale  opalescent  sea-greea 
colour  which  is  much  admired  in  TuriLe^.  It 
is  also  used  in  porcelain  painting,  and  in  the 
new  photographic  process,  the  Wothlytype. 

Vitehar  Vlaat.  The  Nepentket,  a  raze 
and  curious  genus  of  tropical  climbing  plants 
in  which  the  extremity  of  the  Iraf  is  £>Uoiwed 
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out  in  the  form  of  a  pitcher  and  famished 
with  a  lid  or  cover.  The  Australian  Pitcher 
Plant  is  of  different  habit,  and  is  called 
Cephalatus  foUicularis, 

VttehiBg  a  Tent.  Haising  or  erecting  a 
tent.  A  ditch  should  be  dug  round  a  tent,  if 
it  is  likely  to  rain ;  and  the  tent  ropes  should 
be  slackened  off  when  wet,  or  they  will  tear  up 
the  pegs.  If  the  eround  is  sandy,  so  that  tent 
pegs  will  not  hold,  bushes,  &c,  may  be  buried 
two  or  three  feet  deep,  and  the  tent  corners 
tied  to  them. 

Vitobstonet  A  form  of  Obsidian  or  Vol- 
canic Glass,  the  lustre  of  which  resembles  that 
of  pitch  or  resin,  rather  than  glass.  It  is  of 
Tanous  colours,  and  is  less  elassy  than  Obsidian, 
from  having  cooled  more  ^owly. 

Vitoliy  Zron-ore.  A  name  given  to  Trip- 
lite  and  also  to  Pitticite,  from  its  resembknce 
to  pitch. 

Vitb  (A. -Sax.  pitha\  In  Botany,  the  cy- 
lindrical or  angular  column  of  cellular  tissue, 
arising  at  the  neck  of  the  stem  of  a  Dicoty- 
ledonous plant,  and  terminating  at  the  leaf- 
buds,  with  all  of  which,  whether  they  are 
lateral  or  terminal,  it  is  in  direct  communication. 
It  forms  the  centre  of  a  stem,  and  is  covered 
over  by  the  wood.  Its  use  is  to  act  as  a 
reservoir  of  nutritious  matter  for  the  young 
leaves  when  first  developing. 

Fitbeons  (Gr.  iri&rjKos,  an  ape).  The  sub- 
generic  name  of  the  orang-utan ;  Pilhecim 
Batyrus^  Geoff.,  and  P.  morio,  Owen. 

Vito.  A  sort  of  beer,  made  from  the 
fermented  seeds  of  Zea  Mnya. 

Vitot*s  Tobe.  In  Hydraulics,  an  apparatus, 
so  called  from  the  name  of  its  inventor,  for 
measuring  the  velocity  of  a  stream,  or  of  a 
body  moved  through  stagnant  water.  A  tube 
open  at  both  enda  is  bent  into  two  unequal 
branches  at  right  angles  to  each  other.  It  is 
then  placed  in  the  stream,  the  longer  branch  in 
a  vertical  position,  and  the  shorter  tuhied 
round  so  that  the  water  enters  directly  into  the 
orifice,  which  should  be  somewhat  contracted. 
When  thus  placed,  the  water  enters  the  tube 
with  the  velocity  of  the  stream,  and  the  pressure 
causes  it  to  rise  in  the  upright  branch  of 
the  tube  to  the  height  from  which  it  must 
have  fallen  in  order  to  acquire  this  velocity. 
The  height  to  which  the  water  rises  in  the  tube 
is  measured  by  placing  a  graduated  rod  in  the 
tube,  of  such  specific  gravity,  as  to  float  on  the 
water ;  or  if  the  tube  is  of  glass,  the  height 
may  be  measured  externally.  The  corre- 
sponding velocity  is  obtained  from  the  formula 

where  v  denotes  the  velocity,  g  the  accelerating 
force  of  gravity,  and  h  the  height  to  which 
water  risea  in  the  tube,  all  expressed  in  units 
of  the  same  denomination.  The  result  is 
tolerably  accurate,  except  when  the  velocity  is 
■mall ;  but  the  effeet  is  somewhat  diminished 
by  the  friction  on  the  tube. 

vm*s  IMCarlL.  In  Printing;  a  technical 
term  for  the  printer^s  name  and  residence,  com- 
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felled  to  be  affixed  to  printed  books  by  lis. 
itt*8  Act»  38  Geo.  IIL  c.  79|  now  zopealod. 

VittAeal  (Gr.  virrn,  fitch,  and  tcixXm^ 
beauty),  A  blue  substance,  obtained  hr  the 
action  of  a  solution  of  baryta  upon  the  heavy 
oil  of  tar. 

Vittenlte  or  Vitteners.  A  variety  of 
Pitchblende,  which  occurs  in  nitch-black  amor- 
phous masses  at  Joachimstahl  in  Bohemia. 

Mttlelte  orPtttlslto  (Gr.  ir(^<ra  or  wlrra, 
pitch,  from  its  pitch-like  appearance).  An 
arsenio-sulphate  of  peroxide  of  iron,  found  in 
bmall  reniform  and  stalactidc  masses  near 
Freiberg  and  Schnerberg  in  Saxony,  also  in 
Upper  Silesia,  Bohemia,  Brittany,  Chili,  &c 
The  name  Pitticite  is  applied  by  Beudant  to 
ochreous  sulphate  of  iron. 

VittosporaoasB  (Pittosporum,  one  of  the 
genera).  An  order  of  i>olypetalous  Fixogms 
of  the  hypogynous  division,  and  referred  by 
Lindley  to  the  Berberal  alliance.  They  are 
chiefly  found  in  Australia;  and  are  distin- 
guished by  their  regular  syn^metrical  flowers, 
their  imbricated  petsJs  and  alternating  stamens, 
their  axile  and  parietal  placentse,  and  their 
ascending  or  honxontal  ovules.  Pittotporum 
SoUya  and  BiUardiera  are  examples. 

VitnltMry  Gland  (Lat.  pituita,  phUym). 
A  gland  situated  within  the  cranium,  between 
a  fold  of  the  dura  mater,  in  the  sella  tttrdca 
of  the  sphenoid  bone. 

Vituitary  MeoBbraae.  The  mucous 
membrane  of  the  nose. 

Vityriasls  (Gr.  virvpCeurti,  from  ulrvpa, 
branY  A  cutaneous  disease  consisting  of  ir- 
regular scaly  patches,  unattended  by  inflam- 
mation. When  it  affects  infanta,  it  is  called 
dandriJT.  A  similar  exfoliation  of  the  cuticle 
in  reddish  patches  is  not  uncommon  in  adults. 
Soap  and  water,  and  mild  cooling  lotions,  or 
very  weak  nitro-muriatic  lotion,  aro  the  beat 
applications. 

Pia  (Ital.).  In  Music,  a  word  £requent]y 
prefixed  to  another  to  increase  the  strrogth 
of  its  meaning ;  as  piu  alleoro,  a  little  quicker. 

Vi^ot  (Fr. ;  ItaL  pivolo).  In  Medianies, 
the  extremity  of  the  axle  about  which  a  body 
revolves. 

PrvoT.  In  Military  language,  that  ofl&oef 
or  soldier  upon  whom  a  wheel  is  made.  The 
rule  in  the  ^glish  service  is,  *  When  rig^  is 
in  fronts  left  is  the  pivot  flank,  and  vice  rersi.' 

Strict  attention  to  this  law  of  pivots  adds 
much  to  the  difficulties  of  drill,  and  it  is  to  be 
hoped  that  for  cavalry,  at  idl  events,  it  will  soon 
be  abandoned. 

Vlaeard  (Fr.  akin  to  Ger.  flach,  and  Or. 
ir\<^,  a  flat  surface).  A  writing  affixed  to  a 
wall,  post,  &c.  in  a  public  place,  is  conmionly 
so  called ;  and  as  this  was  in  ancient  times  the 
common  mode  of  publishing  proclamations  and 
edicts,  and  also  of  giving  notoriety  to  libels  and 
seditious  advertisements^  the  word  is  not  im- 
commonly  used  in  early  modem  writers  in  both 
these  senses. 

Vlaoe  Brioks.  Bricks  underbumt,  but 
stin  retaining  their  shape  and  coherenoe,  whether 
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obtained  by  Idlii  or  damp  bnrhine.  The  place 
bricks  are,  in  fact,  bricks  oft  the  tniid  quality ; 
the  first  being  the  paviars,  or  bricks  selected 
on  account  of  their  hardness  for  the  purpose  of 
being  used  as  paving  bricks ;  then  the  stocks, 
or  the  average  quality  of  the  manufacture ;  the 
jUace  bricks;  tne  snoughs,  or  the  broken  and 
disfigured  bricks ;  and  the  clinkers^  or  the  hard- 
burnt  and  disfigured  masses  of  day  that  are 
run  together  from  the  effects  of  the  fire. 

Vlaoe  of  a  Beavmily  Body.  That  point 
in  the  heavens  wMdi  the  body  seems  to  occupy 
(after  allowing  for  the  effects  of  refraction), 
when  viewed  from  the  surface  of  the  earth. 
It  is  also  called  ita  apparent  place.  The  point 
in  the  heavens  where  the  body  would  be  seen  if 
it  could  be  viewed  from  the  centre  of  the  earth, 
is  called  its  true  place. 

Vlaoenta  (Lat. ;  Or.  tAokovs,  vXcutodrrof, 
a  cake).    The  after*birth.    In  the  human  sub- 

i'ect  it  is  a  single  subdreular,  flattened,  and 
obulated  organ,  composed  of  Uie  capillaiy  ex- 
tremities of  the  foetal  hypogastric  arteries  and 
umbilical  vein,  and  of  a  fine  cellular  structure, 
which  receives  the  maternal  blood  from  the 
tortuous  uterine  or  deddual  arteries. 

The  placenta  forms  a  sinele  lobe  in  the  New 
World  monkeys,  the  bats,  3ie  Insectivor^  and 
the  Hodentia.  It  surrounds  the  fostus  Kke  a 
broad  hoop  in  the  Camivora.  It  is  bilobed  in 
the  Old  World  monkeys ;  and  subdivided  into 
many  separate  lobes,  called  cotyledons,  in  tha 
true  Ruminantia.  The  placenta  is  replaced  by 
a  diffused  vascular  villosi^  of  the  chorion  in 
the  Camelida,  the  ordinary  rachyderms,  and  the 
Cetacea.  The  placenta  is  absent  and  the  chorion 
ceases  to  be  vascular  in  the  Marsupialia. 

Placenta.  In  Botany,  a  copious  develope- 
ment  of  cellular  tissue,  formed  at  some  point  of 
the  inside  of  a  can>el,  and  out  of  which  the 
ovules  or  young  seeds  arise. 

Vlaoentalia.  The  name  of  that  primary 
division  of  the  class  Mammalia  which  includes 
the  orders  that  have  either  a  placenta  or  a  vas- 
cular chorion,  by  which  the  foetus  is  attached 
to  the  parietes  of  the  uterus. 

Plaoentaiies.  In  Botany,  the  pistillazy 
cords,  or  attachments  of  the  ovules. 

Vlaoentatton  (Lat.  placenta).  In  Botany, 
the  manner  in  which  the  placenta  is  developed 
or  placed,  or  in  which  the  ovules  are  borne. 

Vlaees  of  Arms.  In  Fortification ,  enlarge- 
ments in  the  covered  way,  at  the  re-entering 
and  salient  angles  of  the  counterscarp ;  hence 
the  term  re-entering  places  of  arms  and  salient 
places  of  arms. 

Vlacita  (Lat.  V  In  the  Middle  Ages,  public 
courts  or  assemolies,  in  which  the  sovereign 
presided  when  a  consultation  wss  held  upon 
the  affairs  of  the  state.  They  were  termed 
Generalia  TiacitOy  because  'generalitaa  imiver- 
sorum  majornm  tam  dericorum  quam  laicorum 
ibidem  conveniebat.'  The  same  custom  ap- 
pears to  have  existed  in  France,  with  a  slignt 
modification.  According  to  the  Black  Book  in 
the  Exchequer,  lib.  ii.  lit.  13,  this  term  was 
also  applied  to  penalties  or  fines. 
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Flaeodns  (<h>.  vXiif,  ^  Jtat^mi^fAet,  and* 
39o^f,  tooth\.     A  genus  of  nmsehelkidk  Sauro-' 
pteiygian  reptiles  which  wils '  considered  for 
many  years  by  Agassis  and  Mtinstsr'tobs  a' 
genus  of  fishes.    The  teeth  wer6  especiaUy 
adapted  for  crushing  hard  shells  of  Molhisea. 
!  In  all  the  spedes  there  are  two  rows  of  enish- 
'  ing  teeth  in  the  upper  jaw  and  only  one  in  the 
'  lower,  on  each  siae  the  mouth,  the  lower  tow 
I  playing  upon    both    upper   rows,    with    its 
,  strongest  (middle)  Hue  of  force  directed  against 
'  their  mterspaces.    Thus  the  crushing  force  is- 
I  best  economised  and  directed  for  mastication. 
'     Vlaooffanoid.     A    suborder   of   Ganoid 
I  fishes  in  which  the  endoskeleton  is  cartilagin- 
ous or  notochordal ;  head  and  more  or  less  of 
'  the  trunk  protected  by  laree  ^noid,  often  re« 
ticulated,  and  suturaljy  umted  plates ;  the  tail 
is  heterocercal.    It  is  divided  into  two  fami- 
lies, the  Ostracostei  and  the  Stnrionid^. 

Vlaooid  (Or.  xKd^).  An  order  of  fishes  in 
the  system  of  Professor  Agassiz,  in  which  the 
scales  have  eadi  a  spine  projecting  from  them ; 
the  scales  of  placoid  fishes,  as  e.  g.  the  shark  and 
dogfish,  exhibit  when  tesselated  together  the 
structure  wluch  is  used  commerdally  imder  the 
name  of  shagreen. 

Vlaffal  IMCelodlea  (wkdyios,  ohliquey     In 
Music,  such  melodies  as  have  their  prmcipal 
notes  lying  between  the  fifth  of  the  key  and  - 
its  octave  or  twelfth. 

yiayiaiitlina  (Gr.  vAifyioi ,  oblique,  and  Ki^ 
Botf  a  flower).  The  inner  bark  of  the  young 
shoots  of  P.  betitiinus  yields  a  tough  fibre  some- 
times called  New2^ealand  Cotton  ;  and  another 
spedes,  P.  sidioides,  is  one  of  several  plants  called 
Curnnong,  which  yield  a  tough  fibrous  bs^k, 
capable  S  bein^  converted  into  good  cordage 
and  twine.    It  is  a  genus  of  Bteradiacea. 

VlaiflArtsm  (frmn  the  Latin  le^al  term 
plagium,  Irhich  signified  the  ofifence  of  stealing 
a  slave,  or  kidnapping  a  free  person  into  slave- 
ry). A  plagiary,  in  the  modem  sense  of  the 
word,  is  one  who  norrows  without  acknowledge- 
ment, in  literary  composition,  the  thoughts  or 
words  of  another ;  ana  the  theft  itself  is  styled 
plagiarism. 

VlayiAiilax  (Gr.  xxirfios^  oblique^  and  oS- 
Aa|,  a  furrow).  A  genus  of  fossil  carnivorous 
marsupial  Mammalia,  allied  to  7%toro/fo.  Its 
remains  have  been  found  in  upper  oolitic  strata 
at  Purbeck,  with  the  cnmussial  genus  7W- 
conodon^  and  the  entomuphugous  genus  Spala^ 
cotherium. 

VlaffleBtte  (Gr.  ir\dytot,  ohtiffue ;  from  the 
form  of  the  crystals).  A  sulphiae  of  lead  and 
antimony  found  in  thick,  taoular,  four-sided 
prisms,  and  also  massive  and  granular,  of  a 
dark  lead-grey  colour,  at  Wolfsberg  in  the 
Harz,  on  Quartz. 

Vlaftoatomea  (Gr.  xXitytoSf  and  ct^^m,  a 
mouth).  A  tribe  of  Cartilaginous  fishes,  com- 
prehending all  those  which  have  the  mouth 
situated  transversely  beneath  the  snout.  Also 
the  name  of  a  genus  of  Univalve  Molluscs. 

Vlavvo  (Gr.  vXiit^,  Lat.  plaga,  a  blew). 
When  any  endemic  disease,  of  novel  or  peea* 
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lUr  ehanetor,  is  eommimieated  by  infection, 
Le.  by  and  with  an  altered  condition  of  the 
atmosphere  consequent  upon  the  dispersion  of 
the  existing  causes  of  the  disease  through  the 
air,  and  is  marked  by  ezcessiTe  mortabty,  es- 
pecially at  the  commencement  of  the  malady, 
the  word  plague  is  used  to  express  such  phe- 
nomena. After  a  plague  has  once  visited 
mankind,  it  seldom  dies  out  entirely,  but  is  ex- 
cited, though  under  less  destmctiTe  forms,  by 
neglect  of  sanitary  precautions  or  by  any 
causes  which  depress  the  yital  energies. 

All  plagues  have  been  derived  from  Asia. 
The  first  calamity  of  this  kind  of  which  we 
have  a  distinct  description  is  that  of  Athens, 
B.C.  430,  the  symptoms  of  which  are  siren  at 
length  by  Thuejrmdes  (ii.  47-^4).  This  great 
historian  was  himself  affected  by  it,  and  saw  it 
in  many  other  persons.  Careful  as  his  account 
is,  it  is  not  quite  clear  whether  it  was  small- 
pox or  scarlet  fever.  It  seems,  indeed,  to 
have  combined  the  symptoms  of  both  the^ 
diseases ;  of  the  former,  by  the  exanthematous 
character  of  the  eruption,  and  the  frequent 
destruction  of  the  extremities ;  of  the  latter, 
from  the  lividity  of  the  skin  (for  a  Qreek*s 
cuticle  would,  under  the  influence  of  scarlet 
fever,  put  on  a  ver^  different  colour  from  that 
of  a  light-complexioned  person),  and  from  the 
excessive  redness  of  the  mouth  and  fauces. 

Similarly,  the  black  death  of  the  year  1348 
began  in  the  extreme  east  of  China  fifteen 
years  before  it  visited  Europe.  It  travelled,  as 
plagues  commonly  travel,  very  slowly,  and  was 
accompanied  by  marked  atmospheric  changes. 
Its  peculiaritv  lay  in  its  attacking  (unless  the 
person  died  almost  suddenly)  the  course  of  the 
absorbents,  and  in  inducing  suppuration  of  the 
glands ;  in  exhibiting,  in  short,  aU  the  symptoms 
of  blood  poisoning.  It  still  exists,  under  the 
name  of  the  Levant  or  Egyptian  plague,  though 
in  a  very  mitigated  form. 

Later  than  this  plague  came  the  sweating 
sickness,  the  ravages  of  which  disease  were 
limited  to  the  last  half  of  the  fifteenth  and  the 
first  half  of  the  sixteenth  century. 

In  the  middle  of  the  eighteenth  centuiy,  the 
same  Eastern  source  supplied  Europe  with  a 
new  disease,  to  which  the  name  influenza  was 
given.  It  was  characterised  by  the  symptoms 
of  severe  bronchial  affection,  and  by  great  phy- 
sical depression.  It  has  been  suggested  that 
influenza  is  due  to  the  difi\ision  of  minute  par- 
ticles of  selenium  through  the  atmosphere. 
This  substance  is  one  of  the  products  of  volcanic 
eruptions,  and  when  disseminated  in  the  air, 
by  any  experiment  or  from  any  special  source, 
produces  those  characteristic  features  of  bron- 
chial irritation  which  belong  to  influenza. 

Lastly,  Cholbba.  sprang  up  in  a  part  of 
Central  India  which  had  been  desolated  by 
earthquakes  The  symptoms  of  this  disease 
are  too  well  known.  It  seems  to  attack  the 
mucous  membrane  of  the  bowels,  just  as  in- 
fluenza does  that  of  the  bronchial  tubes.  It 
is  possible  that  hereafter  the  analysis  of  the 
spectrum  will  enable  physiologists  to  determine  , 
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with  precision  the  motive  caufea  of  this  disease, 
as  well  as  of  others,  by  an  examination  of  in- 
fected air. 

Of  these  calamities^  two  produced,  at  their 
first  incidence,  according  to  the  testimony  of 
eye-witnesses,    grave     sodal     consequences. 
Thucydides  tells  us  that  the  plague  of  Athens 
demoralised  the  people,  partly  by  inducing 
an  impression  of  tae  utter  uncertainty  of  life, 
partly  by  supplving  the  means  of  unbounded 
ei^'oyment  to  those  who,  previously  suffering 
from  penury,  succeeded  suodcoilv  to  the  estates 
of  ricn  relatives,  whole  families  having  perished 
by  the  ravages  of  the  pestilence,  and  having 
left  their  estates  to  distant  heirs.    Perhaps 
Thucydides  is  somewhat  querulous ;  he  gives, 
indeed,  another  reason  for  the  prevailing  de- 
pravity of  morals,  the  great  length  and  in- 
creasing ferocity  of  the  Peloponneaian  war, 
in  which  a  struggle  that  began  with  a  contest 
for  political  supremacy  b^ame  gradually  a 
war  of  races,  and  ultimately  left  Greece  an 
easy  prey  to  a  semibarbarous    chieftain  on 
her  frontier.    We  make  no  doubt  that  the 
plague  had  a  bad  moral  effect ;   but  other 
causes  concurred  to  depress  the  public  aod 
private  conscience  of  Oreeks  in  the  latter  half  of 
the  fifth  century  b.c.   Similarly,  we  are  told  by 
Boccaccio  that  the  plague  of  1348  induced  great 
depravitv  of  morals  at  Florence.    The  Deea- 
merone  has  the  black  death  for  its  underplot, 
the  tellers  of  the  hundred  tales  being  seven 
ladies  and  three  gentlemen  who  had  quitted 
Florence  in  order  to  avoid  the  pestilence.    We 
learn  that  in  England  clerks  were  wanting  to 
fill  the  vacant  benefices,  and  that  a  multitude 
of  illiterate  persons  were  ordained  to  the  core 
of  souls  after  the  plague  had  devastated  the 
countiT.    It  was  notic^  that  the  ancient  learn- 
ing and  piety  which  characterised  the  monasteries 
of  the  thirteenth  centuiy  was  succeeded  by  a 
general  dissoluteness  and  ignorance  after  the 
middle  of  the  fourteenth.  OjdTord,  which  is  said 
to  have  counted  her  students  by  thousands 
before  the  visitation,  was  almost  deserted  after 
it.    The  evils  of  the  plague  must  have  been  fax 
more  serious  in  France,  where,  in  addition  to 
this  calamity,  a  furious  war  was  carried  on, 
not  only  between  the  competitors  for  the  Fiench 
crown,  but  between  the  partisans,  free  lances, 
and  condottieri,    whom   the    rival    monarchs 
summoned  to  tlieir  banners,  and  permitted  to 
enrich  themselves  on  the  spoils  of  the  miserable 
people.    It  was  to  shake  off  this  intolerable 
misery  that  the  uprising  of  the  Jacqubbh  was 
vainly  attempted  in  1368.    The  peasantry  was 
eveiywhere  reduced  to  submission,  and  foived 
into  a  state  of  still  more  abject  servitude,  from 
which  indeed  they  escaped  ultimately  only  by 
the  Revolution  and  the' continental  war. 

The  English  labourer  was  mom  fortunste. 
The  great  mortality  of  the  black  death  im- 
mediately increased  the  wages  of  labour 
[Labovbxbs,  Statutb  of],  and  eflfected  a  rero- 
lution  in  the  tenure  of  land.  It  ra:sed  the  price 
of  all  those  articles  of  which  the  value  depends 
mainly  on  the  cost  of  production,  as  claihin|^ 
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tools,  and  the  like,  without  affecting,  in  the  same 
degree,  those  of  which  the  quantity  is  not  ca- 

Sable  of  indefinite  increase,  but  for  which  the 
emand  is  so  considerable  as  to  render  a  rent  pos- 
sible from  the  laud  on  which  they  are  produced. 
Uence,  with  high  rates  of  labour,  low  prices, 
oomparatirely  speaking,  of  food,  and  increasing 
prices  of  such  commodities  the  money  value  of 
which  could  not  be  affected  in  the  least  by  any 
regulation,  rents  fell,  and  the  old  system  of 
farming  by  bailiff  was  too  unprofitable  to  be 
carried  on  any  longer. 

The  black  death  made  its  appearance  in  the 
seaports  of  Dorsetshire  on  the  1st  of  August, 
1348,  and  travelled  slowly  west  and  north- 
wards, through  Somerset  and  Wilts,  to  BristoL 
To  check  its  progress,  Bristol  was  put  under 

auarantine,  but  the  precaution  was  ineffectual ; 
tie  plague  spread  to  Oxford,  and  reached  Lon- 
don by  the  1st  of  November.  On  the  1st  of 
January  it  appeared  in  Norwich,  and  was  car- 
ried northwards  by  the  eastern  route,  which 
formed  the  chief  northern  highway  in  the 
middle  ages.  Later  in  the  year,  it  attacked  a 
Scotch  army,  which  had  made  an  inroad  into 
England  during  the  crisis.  The  invaders  were 
overtaken  by  it,  on  their  retreat,  in  the  forest 
of  Selkirk,  and  suffered  as  fully  *  by  the  foul 
death  of  the  English'  (an  oa&  which,  it  is 
said,  became  common  amon^  them)  as  the 
enemies  whom  they  had  assailed  in  the  midst 
of  their  calamity. 

The  plague  passed  through  France  and  Ger- 
many, having  entered  Europe  by  Marseilles 
and  Avignon  in  the  summer  of  1348,  and 
reached  Poland  in  1349.  Li  the  winter  of 
this  year  it  attacked  Sweden  and  Norway  by 
infection  from  England.  It  desolated  Russia 
in  1351,  and  even  passed  on  westwards  to  Ice- 
land and  Greenland.  It  thus  took  the  circuit 
of  the  Mediterranean,  and,  unlike  most  plagues 
which  have  penetrated  into  the  Western  from 
the  Eastern  world,  was  checked,  it  seems,  for  a 
time  by  the  barrier  of  the  Caucasus.  It  broke 
out  afresh  in  Rome  in  1350,  in  consequence  of 
an  unwise  invitation  made  to  the  Catholic 
population  to  celebrate  a  jubilee  in  the  capital 
of  Christendom.  It  is  said,  that,  among  the 
changes  which  took  place  by  consequence  of  the 
convulsions  of  the  earth's  surface  which  ac- 
companied this  terrible  visitation,  vast  icebergs 
formed  on  the  coast  of  Greenland,  and  effec- 
tually shut  out  that  country  from  Europeans 
for  centuries  afterwards. 

This  country  was  periodically  ravaged  by 
the  Levant  plague  for  hundreds  of  ^ears  after 
its  first  appearance.  The  last  time  m  which  it 
attacked  England  to  any  serious  extent  was  in 
the  well-known  pestilence  of  1668,  when  the 
greatest  weight  fell  on  London. 

There  was  abundant  reason  for  these  losses, 
whenever  an  endemic,  always  most  deadly  at 
its  first  appearance,  attacked  mediseval  England. 
Nothing,  to  our  modem  notions  of  deaniiness, 
could  have  been  so  effeetnal  a  hotbed  of  disease 
as  the  ancient  homsa  of  England.  Thepeopladied 
bj  myriads,  and  we  cannot  wondar  at  it;  living 
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as  they  did  in  huts  built  of  claj  and  wattlea, 
of  one  story  onlv,  unpaved  snd  unglazed,  every 
condition  which  could  provoke  and  foster 
disease  was  present. 

It  is  impossible  to  calculate  the  losses. 
Numbers  given  by  chroniclers  are  never  trust- 
worthy, ^e  writer  has  looked  through  several 
documents  which  profess,  being  almost  con- 
temporaneous, to  give  the  numbers  who  perished 
in  several  localities  ;  but  not  the  least  reliance 
can  be  placed  on  the  statements.  All  that  we 
really  know  is,  that  in  England,  at  least,  the 
plague  chiefly  affected  the  poor. 

The  ravages  made  by  plague  and  famine  are 
rapiui^  compensated.  I«  amine  always,  plague 
generally,  affects  the  weaker  and  less  capable 
members  of  the  community ;  and  the  population 
having  a  tendency  to  increase  up  to  the  means 
of  subsistence,  the  numbers  of  any  nation 
which  is  affected  by  cither  of  these  calamities 
are  increased  in  greater  ratio  after  the  disease 
has  passed  away.  If  at  the  time  in  which  the 
plague  affects  the  community  the  loss  is  sudden 
and  great,  the  supply  of  labour  is  contracted, 
and  wages  suddenly  rise.  If  at  the  same  time 
the  standard  of  living  is  raised,  i.e.  if,  in 
other  words,  the  mass  of  labourers  will  not 
work  except  at  higher  rates,  or,  again,  abstain 
from  marriage  until  they  can  secure  such 
higher  rates,  the  condition  of  the  wage-takinff 
classes  mav  be  permanently  benefited,  and 
their  material  position  permanently  enhanced. 
This  was  the  case  in  a  notable  degree  after  the 
great  plague  of  1348. 

MAffttet  Cattle.  [Mviuunc ;  Rindbbfest.! 

VlAld  (Gael,  plaide,  a  blanket),  A  striped 
or  variegated  cloth  much  worn  by  the  High- 
landers of  Scotland,  forming  a  prominent  part 
of  the  national  costume,  and  indicating,  bv  its 
pattern  and  colour,  the  different  Scottish  clans. 

VlalB  Cliant.  A  term  in  ancient  eccle- 
siastical music  to  signify  the  chief  melody, 
which  was  confined  within  the  natural  sounds 
of  the  scale. 

Vlaliis  (Lat.  planus,  flat).  In  Geography, 
the  general  term  for  all  those  parts  of  the  dry 
land  which  cannot  properly  be  called  moun- 
tainous, and  which  compose  by  far  the  greater 
part  of  the  earth's  surface.  Plains  have  dif- 
ferent physical  appearances  according  to  their 
gec^graphical  position,  and  the  peculiar  charac- 
teristics of  each  have  procured  for  them  different 
names ;  thus  we  have  the  Stbppbs  of  Asia,  the 
Dbsxbts  of  Africa,  the  Pampas  of  South 
America,  and  the  Pbaouxs  or  savannahs  of 
North  America. 

VlalBtiff  (Lat.  planctns,  a  plaint  or  wairi. 
In  Law,  one  who  brings  an  action  or  suit 
against  another. 

Vlakodlaa  {Or,  vkmit^t,  flat),  A  native 
sub-arsenide  of  nickel,  oecuning  in  tabiUar, 
attached,  and  sometimes  intersecting  crystals, 
of  a  bronze-yellow  colour,  at  the  Jungfer 
mine,  near  Musen,  in  Siegen,  Prussia. 

VUua  (Lat  planus,>fa<^  In  Architecture,  this 
word  is  appHed  to  the  horisontal  section  of  the 
walls,  paititioDa,  ■taircaaes,  dee.  of  a  building. 


PLAN  OF  COMPARISON 

showing  the  duposition  of  the  ground  plot,  iind 
of  the  npper  iloort. 

Vlaa  of  CSompaiisoB.  In  Fortification, 
a  plan  of  the  fortress  and  surxounding  conntry, 
on  which  are  esroriessed  the  distances  of  the 
principal  points  nom  a  horizontal  plane,  sup- 
posed td  pass  throngh  the  highest  or  lowest 
points  in  tne  surrey.  This  imaginary  plane  is 
called  a  plane  of  comparison, 

Vlaaaiia  (Lat.  planus).  The  name  of  a 
genus  of  Sterelmintha,  or  Parenchymatous 
Intestinalia  of  Cuvier,  which  do  not  inliabit  the 
interior  of  animal  bodies,  but  closely  resemble, 
in  their  organisation,  the  parasitic  species  of 
Trematode  Entozoa.  They  retain  the  super- 
ficial vibratile  cilia,  and  lead  from  this  order 
to  the  Suctorious  Anellides,  or  leeches. 

Vlane  (Lat  planus).  In  G^metry,  a  sur- 
face without  curyature ;  or,  according  to  En- 
did,  it  is  a  surface  such  that  if  any  two  points 
wnatever  in  it  be  joined  by  a  straight  line,  the 
whole  of  the  straight  line  will  be  in  the  sucrface. 

Vlane  of  Befllade.  In  Fortification,  a 
plane  supposed  to  pass  through  the  crest  of  a 
work,  parallel  to  the  plane  of  site. 

Vlaae  at  Xnlliiity.  The  plane  in  which 
we  may  conceiye  the  infinitely  distant  points  of 
space  to  be  situated.  [iNFiKriT.]  The  general 
equation  of  a  plane  is 

A4r  +  By-t-Cjr  +  D«0, 
where  A,  B,  C,  D  are  constants,  of  which  the 
first  three,  being  inversely  proportional  to  the 
intercepts  on  the  co-ordinate  axes,  vanish  for 
the  plane  at  infinity,  and  leave  the  anomalous 
relation  DsO,  which  must  be  regarded  as  the 
equation  of  the  plane  in  question. 

Vlane  BalUnr.  In  Navigation,  the  art  of 
determining  the  ship's  place,  on  the  suppo- 
sition that  she  is  moving  on  a  plane,  or  that 
the  surface  of  the  ocean  is  plane  instead  of 
being  spherical.  This  method  of  finding  the 
ship's  place  is  by  the  solution  of  a  right-angled 
plane  triangle.  The  part  of  the  meridian 
between  the  ship  and  the  parallel  of  latitude 
through  the  place  to  which  the  ship  is  bound  is 
the  base,  the  part  of  the  intercepted  parallel  is 
the  perpendicular,  and  the  hypothenuse  is  the 
line  joining  the  two  places,  and  therefore  called 
the  distance ;  the  angle  between  the  base  and 
the  hypothenuse  is  the  course.  Of  these  four 
parts  any  two  being  given,  the  others  may  be 
round  by  the  common  rules  of  plane  trigono- 
metry.    [Navigation.] 

Vlane  of  Bite.  In  Fortification,  the  gene- 
ral level  of  the  ground  on  which  a  work  is 
constructed,  whether  horizontal  or  inclined  to 
the  horizon. 

Vlane  Table-  An  instrument  employed  in 
Land  Surveying,  by  means  of  which  a  plan  is 
made  on  the  spot,  without  any  protraction  or 
measurement  of  angles.  It  consists  of  a  plane 
rectangular  board,  about  sixteen  inches  square, 
to  the  under  side  of  which  a  centre  is  attached 
with  a  ball  and  socket,  or  parallel  plate 
screws,  by  which  it  aLa  be  fixea  upon  a  staff- 
head  or  three-legged  stand,  and  set  horizontal 
bj  means  of  a  dreolar  spirit  lereL    A  compass- 
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box  with  a  magnetic  n«edleis  screwed  into  one 
side  of  the  table,  to  indicate  the  bearingB,  and 
to  enable  the  surveyor  to  set  up  the  instrument 
at  a  nnw  station  parallel  to  the  position  which 
it  had  at  a  former  one.  A  brass  rule  or  index, 
with  a  sloping  edge,  and  having  perpendicular 
sight-vanes  erected  at  each  extremity,  com- 
pletes the  apparatus. 

The  plane  table  is  used  as  follows:   Two 
stations  are  selected  as  the  extremities  of  a 
base    line,   the  distance  between  them  being 
accurately  measured,  and  a  line  drawn  on  tl^ 
paper,  representing  that  distance  according  to 
the  assumed  scale.     The  instrument  iswen 
set  up  at  one  of  the  stations,  and  a  fine  needle 
or  pm  being  stuck  into  the  table,   at  one 
extremity  of  the  line  drawn  on  the  paper,  the 
edge  of  Uie  index  is  brought  to  press  gently  oo 
the  pin  and  coincide  with  the  line,  and  the 
table  turned  round  till  the  object  at  the  second 
station  is  bisected  through  the  sight- vanes ;  the 
table  is  then  clamped,  and  the  direction  of  the 
magnetic  meridian  marked.    The  fiducial  edge 
of  the  index,  still  in  contact  with  the  upri^ 
pin,  which  serves  as  a  centre,  is  then  directed 
successively  to  all  the  different  objects  which 
have  been  selected  as  stations,  and  lines  drawn 
on  the  paper  in  the  direction  of  each.    This 
being  done,  the  table  is  removed  to  the  second 
station,  and  the  pin  placed  at  the  corresponding 
point  on  the  paper,  which  forms  a  second  cen- 
tre.   The  edge  of  the  ruler  is  then  directed,  as 
before,  to  each  of  the  objecta  which  were  ob- 
served from  the  first  station,  and  lines  drawn 
in  those  different  directions.    The  intersections 
of  the  lines  drawn  from  the  second  centre  with 
those  drawn  from  the  first,  mark  on  the  paper 
the  positions  of  the  observed  objects. 

The  plane  table  is  not  susceptible  of  great 
accuracy,  but  it  is  extremely  useful  in  forming 
a  sketch-map,  or  filling  up  the  details  of  a 
survey,  where  the  principal  points  have  been 
fixed  by  the  theodolite,  or  some  equivalent  in- 
strument.    [SXTBVBTDCO.] 

Vlane^tree.    [Platakvb.] 

Vlanera  (after  J.  S.  Planer,  a  German 
botanist).  A  family  of  Asiatic  uid  North 
American  trees,  closely  related  to  Elms.  The 
timber  of  P.  Biehardi,  Uie  Zelkona-tree,  is 
much  prized.  The  sapwood,  which  is  of  a 
light  colour  and  very  elastic,  is  used  for  the 
purposes  in  which  ash-timber  is  employed; 
while  the  heartwood,  which  occupies  two-thirds 
of  the  trunk,  is  reddish,  heavy,  and  when 
drv  exceedingly  hard:  hence  it  takes  a  good 
polish,  and  is  valued  for  making  domestic 
furniture. 

Vlanerlte.  A  newly  described  phosphats 
of  alumina  with  oxides  of  copper,  and  iron, 
from  Gumeschefsk  in  the  Ural,  where  it  ocean 
in  the  form  of  thin  crosta  coating  fissures  in 
quartsite. 

Vianet  (Or.  AtfvV  «AeHhi|t,  wcndeHmg 
9tar),  The  name  ^ven  by  the  andent  Greeks 
to  those  bodies  wfaioh  eonstantlj  change  their 
situation  in  the  heftTMui^  and  thus  appear  to 
Kuiufsr  among  theeoBitelktkxuL  ThadiieOfeiy 
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of  tatenitM  and  periodic  comets  hftt  rendfired 
it  neeeeiarj  to  adopt  •  more  predse  deftnition, 
in  order  to  inditidtujiee  the*  (uafla  of  objeete  to 
wliioh  the  term  is  applied ;  and  accordinglj 
modem  astionoineni  understand  bj  the  term 
pbmti  a  body  which  rcTolres  about  the  sun  in 
an  elliptic  orbit,  not  differing  greatly  from  a 
circle. 

The  number  of  planets,  including  the  earth, 
in  one  hundred  and  fifty-one.  Fire  of  them— 
Mercury,  Venus,  Mars,  Jupiter,  and  Saturn — 
have  been  known  from  the  earliest  agoe  of 
Astrenomy ;  Urnnns  was  discoyered  by  Sir 
William  faerschel  in  1781  ;  Neptune  by  Adams 
and  lieTorrier  in  consequence  of  a  theoretical 
indication  in  1840.  Ceres,  one  of  a  group 
of  which  one  hundred  and  fortv-three  are 
njt  present  known,  was  discovered  by  Piaszi, 
at  Palermo,  on  the  first  day  of  the  present  cen- 
tunr.  Most  of  these  last  and  Neptune  are  never 
riftible  to  the  naked  eye ;  under  favourable  cir- 
cumstances Uranus  may  be  discerned  without  a 
telescope ;  and  Mercniy,  though  it  appears  as 
a  large  star,  is  seldom  to  be  seen  (in  our  lati- 
tude at  least),  in  consequence  of  its  proximity 
to  the  sun. 

0/  the  atyparent  Motions  of  the  Planets. — On 
watching  tne  motions  of  any  of  the  conspicuous 
planets  for  a  few  days  or  weeks,  their  change 
of  position  among  the  fixed  stars  becomes 
sufnciently  apparent,  even  without  the  aid  of 
an  instrument  to  measure  their  relative  dis- 
tances. Their  paths  deviate  little  from  that 
followed  by  the  sun  in  his  apparent  annual 
revolution  through  the  heavens;  but  their  mo- 
tions are  exceodbgly  irregular.  Sometimes 
they  advance  rapidly,  then  relax  in  their  sjneed, 
come  to  a  stop,  and  then  move  for  a  while  in 
an  opposite  direction.  Through  the  most  con- 
sidorablo  part  of  their  orbits  they  move  like 
the  sun  from  west  to  east,  in  opposition  to  the 
apparent  diurnal  motion;  their  course  is  then 
said  to  be  direct.  When  it  lies  in  the  opposite 
direction,  their  motion  is  retroffrade ;  and  be- 
tween each  change  from  the  one  direction  to  the 
othrr,  thev  remain  for  a  few  days  stationary. 
On  the  whole,  however,  the  direct  motion  pre- 
Tails,  and  the  planets  make  the  entire  circuit 
of  the  heavens.  These  phenomena,  which  are 
called  the  stations  and  retrogradations  of  the 
planets,  may  be  ezUbited  in  the  following 

manner:  LetE 
— -gTr-^,  C  represent  the 

J ~~  -  -—  ,,.^^^^^-^~-— J-  ecliptic    deve- 

■  lopMonaplane 
surface:  the  path  of  a  j>lanet,  found  by  laying 
down  its  observed  positions  with  reference  to 
the  ecliptic  fhnn  day  to  day,  will  present  *he 
appearance  of  the  zigsag  line  PQkS.  From 
F  to  Q  the  motion  is  direct,  but  becomes  slower 
as  the  planet  approaches  to  Q.  At  Q  it  is  sta- 
tionary; ftom  Qto  R  retio^frade;  at  R  again 
stationary;  from  R  to  8  direct,  and  so  on. 
Sodi  is  the-  general  character  of  the  apparent 
motion ;  but  the  arcs  and  times  of  retroftrada- 
don  diifer  grdttly  in  respect  of  the  diflbrent 
planets.  ' 
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Mercury  and  Venut  eshibit  phenomena  pih 
culiar  to  themselves,  inismuch  as  they  never 
appear  in  the  opposite  quaiter  of  the  heavens 
to  the  sun,  but  osdllate  about  the  stkn  from 
side  to  hide;  the  oscillations  of  the  former 
being  much  quicker,  and  performed  in  a  mudi 
smaller  are  than  those  of  the  latter.  The  dis- 
tance of  Venus  from  the  sun  never  exceeds  an 
arc  of  about  47^;  and  at  its  greatest  distance 
the  planet  does  not  continue  above  the  horieon 
more  than  about  three  hours  after  sunset  Its 
brilliancy,  however,  is  such,  that  it  may  fre- 
quently be  seen  in  the  morning  several  hoars 
after  the  sun  has  risen.  Merouiy  never  recedes 
farther  from  the  sun  than  28^  20^,  and  does 
not  appear  above  the  horizon  more  than  1  h. 
40  m.  after  sunset,  or  before  sunrise.  For 
these  reasons.  Mercury  and  Venus  were  re- 
garded by  some  of  the  ancient  astronomers  as 
satellites  of  the  sun,  and  supposed  to  describe 
orbits  round  that  luminary.  The  other  planets, 
Mars,  Jupiter,  and  Saturn,  being  frequently 
seen  in  opposition  to  the  sun,  and  all  at  di^> 
ferent  distances  from  it,  were  supposed  to  have 
independent  motions. 

In  order  to  explain  and  represent  the 
apparent  motions  of  the  planets,  the  ancient 
astronomers  had  imaeined  various  hypotheses, 
of  which  the  most  celebrated  is  that  of  epicnrdes 
and  deferents,  invented  by  the  geometer  Apol- 
lonius;  and  adopted  by  Ptolemy,  ttfter  whom 
it  was  called  tne  Ptolbmaic  System  of  the 
universe,  and  implicitly  believed  in  during 
many  centuries.  Accordinff  to  tiiis  hypothesis, 
each  planet  moves  uniformly  in  a*  small  circle, 
called  the  rpieycUt  the  centre  of  which  is  carried 
along,  with  a  uniform  motion,  in  the  circum- 
ference of  another  large  circle,  called  the  de- 
fermt,  which  has  the  earth  at  its  centre. 
[Epictclb.]  By  supposinff  the  velocity  of  the 
planet  in  its  epicyde  to  oe  greater  than  tluit 
with  which  the  centre  of  the  epicycle  is  carried 
alon^  the  deferent,  and  by  assigning  proper 
relations  between  the  lengths  of  the  radii  of 
the  epicycles  and  deferent  circles  (their  absolute 
len^ns  are  immaterial),  the  apparent  geocentric 
motions  may  be  represented  with  all  the  ezaot- 
ness  of  wluch  the  ancient  observations  ad- 
mitted. Ptolemy  placed  the  earth  at  the  centre 
of  the  universe,  and  nearest  to  it  l^e  moon. 
Next  to  the  moon  was  Mercury,  then  Venus, 
then  the  sun;  after  which  followed  in  order 
Mars,  Jupiter,  and  Saturn;  the  distance  of  the 
three  last  being  arranged  according  to  their  re- 
spective periods  of  revolution;  it  being  natural 
to  suppose  that  those  which  required  the  longest 
time  to  complete  their  periods  must  revolve  in 
the  widest  circles.  At  the  present  day,  and 
familiar  as  we  now  are  with  tne  true  nature  of 
the  celestial  motions,  this  complicated  system 
appears  abundantly  absurd ;  but  it  should  bs 
recollected  that  Ptolemy  possessed  no  means  of 
forming  any  accurate  notions  of  the  disttnesa 
of  the  planets:  he  was  unacquainted  with  the 
alternate  increase  and  diminution  of  their  ap- 
parent diameters,  with  the  phases  of  Veaui, 
and  all  the  other  information  aflbrded  hj  the 
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tftlMcope;  in  short,  he  knew  of  no  phenomenon 
which  oonld  not  be  reconciled  to  his  theoiy; 
and  he  does  not  tppear  to  have  eyer  regarded 
his  sjstem  of  epicycles  and  deferents  in  any 
other  light  than  a  mere  hypothesis,  by  means 
of  which  the  celestial  motions  could  be  reduced 
to  calculation. 

All  the  apparent  irregularities  of  the  planet- 
axy  movements  are  got  rid  of  at  once  by  re- 
ferring them  to  the  sun  as  a  centre,  instead 
of  the  earth.  This  great  step  in  theoretical 
astronomy  was  made  by  Copernicus,  who  first 
demonstrated  that  all  the  phenomena  were 
explicable  in  the  simplest  manner  by  supposing 
the  sun  to  be  placed  at  the  common  centre  of 
the  planetary  motions,  and  ascribing  to  the 
earth  a  double  motion;  namely,  a  diurnal 
rotation  about  its  axis,  and  an  annual  revo- 
lution about  the  sun.  On  this  hypothesis,  wluch 
produced  no  fruit  when  put  forth  by  Arist- 
archus  of  Samos  [HiojooEifTBio  StstimI,  but 
the  truth  of  wbicli  has  been  established  by  a 
multitude  of  different  considerations,  the  sta- 
tions and  retrogradations  of  the  planets,  and  all 
the  geocentric  appearances  which  so  much  per- 
plexed the  ancient  astronomers,  become  simple 
consequences  of  relative  motion.  In  order  to 
illustrate  this,  let  us  consider  the  appearances 
which  must  rtitult  from  the  combined  motions 
of  the  earth  and  an  ir^ferior  planet;  i.e.  a 
planet  ncnrer  to  the  sun  than  the  earth  is. 

Let  S  be  the  sun,  A  B  C  D 
the  orbit  of  the  earth,  and 
ah  ed   that    of    Mercury, 
|B  both  moving  in  the  same 
direction,  or  in  the  order  of 
re  the  letters.    Suppose  A  to 
be  the  position  of  the  earth, 
and  a  that  of  Mercury  at 
its  greatest   eastern  olon- 
•igation:  tlie   line    A  a  is  a  tangent  to   the 
•orbit  at  a.     As  the  earth  advances  from  A 
^.towards  B,  and  the  planet  from  a  towards  6, 
the  angle  of  elongation  S  A  a  will  continue  to 
diminisli,  till  the  earth  arriyes  at  a  certain 
point  B,  when  the  planet  is  at  b  in  the  same 
straight  line  with  the  earth  and  the  sun,  the 
aneles  A  S  B  and  a  S  6  described  by  the  earth 
and  tlie  planet  being  proportional  to  the  re- 
-apectire  mean  angular  motions.    In  this  situ- 
4Uion  the  planet  is  said  to  be  at  its  inferior 
€€njunction.    When  the  earth  has  passed  B, 
^e  planet,  which  travels  in  its  orbit  with 
a  more  rapid  angular  motion  than  the  earth, 
will  begin  to  appear  on  the  western  side  of 
the  sun,  and  the  angle  of  elongation  continue 
to  increase,   till  the  planet  arrives  at  e,  and 
the  earth  at  C,  where  the  visual  line  is  asain 
i%  tangent  to  the  orbit    The  angle  of  elon- 
gation has  now  attained   a  second  time  its 
jnaximum    Talue,  and  from    this   point  will 
continue   to  decrease,  till   it  vanishes   alto- 
;gether  when  the  earth  arrives  at  D  and  the 
|>lanet  at  <f,  Uie  three  points  D  S  and  d  being 
an  the  same  straight  line.    The  planet  is  now 
at  its  superior  conjunction  and  beyond  the  sun. 
8oou  ancr  this  the  planrt  reappears  on  tlm 


•astern  side  of  tha  sun ;  and  tha  angle  of  elon- 
gation continues  to  increase  till  the  planet 
oomes  roond  to  e^  and  the  earth  arrives  at  IR, 
where  the  line  E  s  is  again  a  tansent  to  tho 
orbit.  The  earth,  the  phinet,  and  tEe  son  have 
now  precisely  the  same  relative  sitoationa  in 
respect  of  each  other  as  they  had  when  the 
earth  was  at  A  and  the  planet  at  a,  so  that  the 
series  of  changes  will  here  recommence  and 
proceed  in  the  same  osder  as  b^ore.  The 
intervals  after  which  these  phenomena  occur 
may  be  easily  computed  from  a  knowledge  of 
the  periods  of  revolution  of  the  earth  and  the 
planet,  and  of  the  proportion  of  the  radii  of 
their  respective  orbits,  which  is,  moreover, 
known  immediately  from  the  observed  angle  of 
p^reatest  elongation  S  A  a ;  for,  since  8  a  A 
IS  a  right  anglo,  we  have  S  A  to  S  a  as  radios 
to  the  cosine  of  8  A  a :  that  is,  the  radius  of 
the  planet's  orbit  is  equal  to  the  radius  of  the 
earth's  orbit  multiplied  by  the  cosine  angle  of 
greatest  elongation. 

From  the  preceding  figure,  it  is  easy  to  see 
how  the  phenomena  ox  the  stations  and  retro- 
gradations  must  arise.  At  the  point  b,  where 
the  planet  is  at  its  inferior  coi\junctionf  the 
earth  and  planet  are  both  moving  in  the  same 
direction ;  out,  as  the  planet  is  moving  faster, 
it  will  leave  the  eaith  behind  it;  and  the 
apparent  motion,  as  seen  from  the  earth,  will 
be  the  same  as  if  the  planet  stood  still,  and 
the  earth  moved  in  a  contrary  direction,  with 
a  velocity  equal  to  the  diflbrence  of  their  rela- 
tive motions.  The  apparent  motion  of  the 
planet  is  therefore  contrary  to  the  apparent 
motion  of  the  sun  amongst  the  stars,  and  con- 
sequently retrograde.  At  the  superior  con- 
junction df  the  planet  and  earth  are  moving  in 
opposite  directions  in  respect  of  the  line  D  d ; 
the  relative  motion  is  therefore  the  same  as  if 
the  planet  stood  still,  and  the  earth  was  moving 
in  its  proper  direction  with  a  velocity  equal  to 
their  united  motions :  the  apparent  motion  of 
the  planet  in  this  situation  is  there/ore  direct 
At  tne  points  of  greatest  elongation,  a  and  c, 
the  planet  is  moving  in  the  direction  of  the  lio« 
of  vision,  A  a  or  C  c,  and  the  earth  perpen- 
dicular (nearly)  to  that  line;  the  apparent 
motion  of  the  planet  at  those  points  is  therefore 
direct  But  since  it  is  direct  at  a  and  c,  and 
retrograde  at  b,  there  must  be  a  point  between 
a  and  b,  and  another  between  b  and  c,  where 
the  apparent  motion  is  neither  direct  nor 
retrograde,  i.e.  where  the  planet  apprars 
stationary.  The  problem  of  determining  the 
stationary  points  is  one  of  pure  geometry,  and 
very  easily  resolved  when  tne  orbits  are  sup- 
posed to  De  circulsr,  and  the  motions  uniform; 
but,  in  the  case  of  elliptic  orbits  and  nne^uaUe 
motion,  it  is  considerably  more  eomphcale^ 
The  stationary  points  of  Meremy  are  variabis 
from  16^  to  20^  of  elongation  from  the  sun; 
those  of  Venus  are  about  20^.  Mercury  con- 
tinues to  retrograde  about  twsnty-two  days, 
Venus  about  forty-two. 

The  apparent  motions  of  the  mtperior  planets^ 
or  those  which  are  at  a  greater  distanee  fttND 
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the  sun  than  the  earth  U,  are  explained  with 
equal  facilitj.  As  their  orbits  Unbrace  that 
ox  the  earth,  the^  are  not  confined  to  certain 
limits  of  elongation  from  the  sun,  but  appear 
at  all  distances  from  it,  eyen  in  the  directly 
opposite  quarter  of  the  heayens.  When  thej 
are  in  eonjunetian,  they  are  situated  beyond 
the  sun,  in  the  same  plane,  yerttcalwith  regard 
to  the  ecliptic,  with  the  sun  and  earth ;  and 
when  the  earth  comes  between  them  and  the 
sun,  they  are  said  to  be  in  opporiUcn,  All  the 
superior  plalaets,  when  in  opposition,  and  for 
some  time  before  and  after,  appear  to  have  a 
retrograde  motion ;  but  the  extent  of  the  arc 
of  retrogradatioH,  the  time  during  which  the 
motion  is  retrograde,  and  the  velocity,  are  very 
different  in  respect  of  the  different  planets. 
Mars  continues  to  retrograde  about  73  days, 
Jupiter  121,  and  Saturn  138. 

Phases  of  ths  PUtnets, — It  is  a  necessary 
consequence  of  the  Copemican  theory,  that  the 
planets,  supposine  them  to  be,  like  the  earth, 
round,  opaque  bodies  illuminated  by  the  sun, 
must  exhibit  phases  like  the  moon,  according 
to  the  angles  under  which  the  illuminated  half 
of  their  surfaces  is  seen  from  the  earth.  When 
viewed  through  the  telescope,  this  is  found  to 
be  the  case  with  Mercuiy  and  Venus,  and  to  a 
certain  extent  also  with  Mars ;  and  the  appear- 
ance of  the  phase  is  in  every  case  exactly  such 
as  is  determined  k  priori,  on  the  supposition 
that  the  planet  is  seen  by  the  reflected  light  of 
the  sun.  Let  S  be  the  sun,  E  the  earth,  and 
V  Venus,  in  different  positions  of  her  orbit. 
When  the  planet  is  at  its  superior  conjunction 
a,  the  whole  of  its  illuminated  surface  is  seen 
from  the  earth,  and  it  consequently  exhibits  a 
round  disc.  At  the  points  of  greatest  elonga- 
tion, b  and  6,  one  half  only  of  the  illuminated 
hemisphere  is  visible,  and  it  therefore  appears 
half- mooned  at  these  points.    At  e,  the  infe- 

rior  conjunction,  the 
dark  side  is  turned 
directly  to  the  earth, 
and    it    is    conse- 
quently    invisible. 
Between  a  and  6, 
the  planet  will  there- 
fore appear  gibbous  (i.e.  more  than  the  half 
full) ;  and  between  b  and  e  it  will  appear  in 
the  form  of  a  crescent,  like  the  moon  in  its 
first  or  last  quarter.    The  phases  of  Mercury 
are  precisely  similar.     With  respect  to  the 
superior  planets,  the  absence  of  phas««  is  a 
necessary  consequence  of  their  great  distances 
from    the    sun    in    comparison    of 
the    earth's    distance.      Let   S    be 
^the  sun,  K  the  eaith  and  M  Mars. 
^^^    It  is  evident  that,  as  the  earth  goes 
tyf    round  in  its  orbit,  the  smallest  por- 
:  /      tion  of  the  enlightened  hemisphere, 
I  /      m  X  •,  will  be   visible    when   the 
I  /       earth  is  at  E,  or  in  such  a  position 
■*A^     that  the   angle  8£M    is  a  right 
*"tP"      angle.    Suppose  a  line,  therefors,  to 
ha  drawn  from  the  eentxe  of  the  planet  perpen- 
dicular to  E M,  and  intersecting  tne  surface  in  x, 
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the  visible  surface  will  be  contained  between  « 
and  fi,  so  that  the  disc  will  appear  to  be  gibbous, 
but  can  never  appear  as  a  crescent. 

DiMtanees  anaPiriodie  Time*  of  the  PUtneit,"^ 
Practical  astronomy  furnishes  various  methods 
of  determining  the  distances  of  the  planets 
from  the  sun  in  terms  of  the  earth's  distance, 
and  the  times  in  which  thev  complete  their 
revolutions.  It  has  already  been  stated,  that 
the  distances  of  Mercury  and  Venus  may  ba 
compared  with  that  of  the  earth  by  observing 
the  angle  of  greatest  elongation.  In  the  case 
of  a  superior  planet,  an  approximation  to  the 
relative  length  of  the  radiuM  vector  (the  line 
which  joins  the  planet  with  the  sun)  may  be 
obtained  by  observing  the  angular  velocity  of 
its  apparent  retrogradation  about  the  time  when 
it  is  in  opposition.  Thus,  conceive  E  0  to  be  a 
small  portion  of  tlie  earth's 
orbit  described  in  a  given 

interval  of  time,  a  day,  for*  ■  L \U 

example,  and  M  m  to  be 
the  corresponding  portion  of  the  orbit  of  Mars 
described  in  the  same  interval,  the  planet 
being  near  the  opposition.  Join  em,  and  draw 
en  parallel  to  SM.  As  seen  from  e,  Mars 
will  appear  to  have  retrograded  from  n  to  m ; 
therefore  the  angle  nemia  given  by  observation, 
and  consequently  its  complement  me'E  becomes 
known  (for  the  arc  E  s,  oeing  very  small,  may 
be  reoarded  as  a  straight  line).  Now,  in  the 
triangle  s  S  E,  right-angled  at  E,  the  ang^  at 
8  is  given,  being  the  an^le  described  by  the 
radius  vector  of  the  earth  m  the  given  interval ; 
consequently  the  angle  S  s  E  becomes  known, 
and  hence  also  Bern,  Supposing^  therefore, 
the  periodic  time  of  Mars  to  be  known,  the  arc 
M  in,  or  the  angle  M  S  m,  will  be  given ;  and 
therefore  m  S  e,  which  is  its  difference  from 
E  S  e,  becomes  known.  In  the  triangle  8  s  m, 
we  have  therefore  given  the  two  angles  hem 
and  «  S  fn,  and  consequently  also  Uie  third 
angle  emH,  whence  the  triangle  is  given  in 
species,  and  the  ratio  of  S  « to  S  m  is  determined. 
I  But  S  m  is  the  distance  of  Mars  from  the  sun, 
which,  therefore,  is  determined  in  terms  of  the 
-  radius  vector  of  the  earth. 

The  method  of  finding  the  planet^s  distance, 
which  has  just  been  described,  requires  that 
the  periodic  time  be  previously  known.  There 
are  various  methods  of  determining  the  periodic 
time,  independently  of  a  knowledge  of  the 
distance  of  the  planet  from  the  earth.  One  of 
the  most  convenient  consists  in  depending  on  a 
minute  motion  of  the  node,  and  which  in  a 
general  view  of  the  sulject  may  be  disresaided. 

Another  and  more  convenient  meuod  of 
finding  the  period  of  a  superior  planet  consists 
in  determining^  from  the  observations  of  a  few 
consecutive  days,  the  exact  time  at  which  it  is 
in  opposition  to  the  sun.  At  this  instant  the 
longitude  of  the  planet  is  180^,  and  on  the  day 
of  Uie  opposition  it  passes  the  meridian  twelve 
houra  after  the  sun.  The  interval  between  two 
successive  returns  to  the  opposition  is  tibe 
synodie  period  of  the  planet*;  this  difihn  vezj 
considerably  frwn  the  sidereal  period,  Imt  thf» 
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latter  ii  eatilj  deduced  from  it    Lei  E  and  J 
J  be  the  poaitioM  of  the  earth 

and  Jupiter,  when  jQ|nter  is  in 
OTOOflition.  ThenesEtoppoeition 
wiU  take  place  after  tne  earth 
has  made  a  complete  rerolntion, 
together  with  a  certain  arc  £  e, 
which  we  shall  call  x,  corre- 
sponding to  Jnpiter*s  angular  motion  in  the 
Intenral.  Now  the  number  of  days  between 
the  two  oppositions,  or  the  synodic  period,  is 
known  :  call  this  866  •(- 1 ;  then  the  time  in 
which  the  are  "E  e  or  x  has  been  described 
becomes  t  days.    We  haye  therefore 

866  :  t ::  860^  :  x; 

whence  x,  or  the  angle  J  8j\  is  known.  But,  if 
p  denote  the  sidereal  period,  we  shall  haye 

X  :  360°  ::t:p,  and  therefore  p - ^^-T.    On 

account  of  the  orbits  not  being  exactly  circular, 
these  interyals  are  not  quite  eoual ;  but  by 
taking  the  ayerage  of  a  considerable  number  of 
obaaryed  oppositions,  the  inequalities  disappear, 
and  the  mean  synodic  periods  (and  conse- 
quently the  sidereal  perioas)  are  obtained  with 
the  utmost  accuracy. 

RdatioM  between  the  Periods  and  Distances. — 
On  comparing  the  columns  giying  the  periods 
and  distances  of  the  planets  in  the  following 
table,  the  idea  of  a  certain  relation  between  the 
periods  and  distances  cannot  fail  to  suggest 
Itself,  as  they  both  increase  in  a  tolerably 
regular  progression  (the  small  planets  between 
Mars  and  Jupiter  being  left  out  of  the  question), 
though  the  periods  increase  in  a  much  more 
rapid  proportion  than  the  distances.  Jupiter, 
for  example,  is  fiyo  times  more  distant  from 
the  sun  than  the  earth  is,  but  his  period  is 
nearly  tweWe  times  that  of  the  earth.  Kepler, 
the  great  founder  of  physical  astronomy, 
undertook  to  inyestigute  the  analogy;  and, 
after  a  most  laborious  comparison  of  the 
numbers  (and  their  yarious  powers)  repre- 
senting the  periodic  times  and  the  mean 
distances  of  the  six  planets  known  in  his 
age,  discoyered  this  most  remarkable  law: 
'  That  the  squares  of  the  periodic  times  of  any 
two  planets  are  to  each  other  in  the  same 
proportion  as  the  cubes  of  their  mean  dis- 
tances from  the  sun.'  [Kxplrb's  Laws.] 
Taking,  for  example,  the  earth  and  Mars, 
whose  periods  are  respectiyely  366'266  and 
686*979  days,  and  distances  in  the  proportion 
of  1  and  1*6287,  it  will  be  found  that 
(866*266)*  :  (686-979)«  ::  1  :  (1*6287)»,  yery 
nearly.  Nor  is  this  merely  an  empirical 
relfl^tion,  deduced  from  obseryed  facts,  but  not 
referable  to  any  known  cause:  on  the  con- 
trsry,  it  is  a  necessary  result  of  the  law  of 
grayitatioo,  and  pregnant  with  important 
consequences.  From  its  being  obsenred  in 
the  planetaiT  system,  it  follows  that  all  the 
planets  are  oodies  of  the  same  kind  as  the 
earth,  and  that  they  are  all  acted  upon  in 
the  same  manner  by  the  solar  attraction 
(iv)diied  only  by  the  distance),  which  alone 
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determinet  their  periods^  tad  retainii  them  in 
their  orbits. 

RuU  DimmuUmi  of  th$  Pbm stoty  Orbits.-' 
Hitherto  we  haye  spoken  onlr  of  the  relatiye 
distanees'of  the  planets  from  u»  mm  ;  but  it  is 
interesting  to  determine  what  these  distances 
actually  are  in  tenns  of  some  measure  with 
which  we  are  familiarly  acquainted.     In  con- 
sequence of  Keplei's  law  of  the  relation  be- 
tween the  periods  and  distances,  if  the  real 
dimensions  of  any  one  orbit  be  ascertained, 
those  of  all  the  other  orbits  will  be  fotmd 
immediately  when  the  periodic  times  of  the 
planets    are   respecUyefy   known.      In    fact, 
the   dimensions  of  the   orbits    haying   been 
already  stated  in  terms  of  that  of  the  earth,  it 
is  only  necessaiy  to  find  the  earth's  distance 
from  the  sun,  in  order  to  find  the  respectiye 
distances  of  all  of  them.     Now,  to  find  the 
earth's  distance  flrom  the  sun  is  the  same  thing 
as  to  find  the  sun's  horizontal  parallax,  that 
is  the  angle  which  the  radius  of  the  earth 
would  subtend  if  seen  from  the  sun  ;  for  the 
determination  of  that  angle  giyes  the  relation 
between  the  earth's  distance  and   its    semi- 
diameter,  which  is  known  from   the   actaal 
measurement  of   degrees    of   the    terrestrial 
meridian.      Of   the    yarious    methods  which 
astronomers  possess  of  determining  the  sun's 
horizontal  parallax,  the  most  accurate  is  that 
which  depends  on  obsenrations  of  the  transits 
of  Venus  oyer  the  sun's  disc ;  a  phenomenon, 
howeyer,  of  yery  rare  occurrence,  so  that  the 
method  can  yery  seldom  be  practised. 

When  Venus  is  at  her  inferior  conjunction, 
and  at  the  same  time  yexy  near  one  of  her 
nodes,  the  planet  will  be  projected  on  the 
disc  of  the  sun  ;  and  through  the  effect  of  her 
proper  motion,  combined  wiUi  that  of  the  earth, 
will  be  seen  as  a  black  spot  to  pass  oyer,  or 
transit^  the  solar  disc,  describing  a  chord  which 
will  be  referred  to  different  positions  on  the 
disc  by  obsenrers  stationed  at  different  points 
on  the  earth's  surfkoe.  Let  £  be  the  earth,  V 
Venus,  S  the 

sun,       and  J^^TX 

CD  a  por-  *;  ^^^Tr<-  ^f 

tion  of  Ve-     A__--s=J^rr-^===^^^=^-- -"     "f 

nus's  orbit,  "JL ^         N^,  ^^.^ 

described 

while  she  is  transiting  the  sun's  disc.  Suppoee 
A  and  B  to  be  the  two  opposite  extremities  of 
the  earth's  diameter,  which  is  perp«*ndicular  to 
the  ecliptic:  a  spectator  at  A  would  see  the 
centre  of  Venus  prqjected  on  the  sun's  diM  at 
a,  and  describing  in  her  snccessire  potiitioDS 
the  chord  a'  a^\  while  a  spectator  placed  at 
B  would,  at  the  same  instant,  see  her  prqjected 
on  the  disc  at  6,  and  describing  the  chord 
1/  bl/*.  Now  it  is  eyident  that  if  Uiere  be  any 
means  of  measuring  the  distance  between  the 
two  chords  <f  a"  and  V  If,  or  the  line  a  6,  that 
distance  will  giye  the  sun's  horisontslparalliz; 
for  the  two  triangles  AVB  and  a\b  beiDg 
similar,  a 6  is  to  A B  ai  «T  to  A  V,  or  as  the 
distance  of  Venui  ft&ia  tlie  sun  is  to  the  dis- 
tance of  Venus  frott  the  eailh.     But  tbs 
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mUtiTe  distances  of  tk«  earth  and  Venus 
firom  'the  snn  are  known ;  therefore  the  ratio 
of  a  y  to  A  V  is  known,  and  eonseqnentlj  that 
of  a  6  to  AB.  This  ratio  is  that  of  68  to  27, 
or  2|  to  1  (Terj  nearly) ;  therefore  the  distance 
a  6  as  seian  from  the  earth  is  2|  times  greater 
than  A  B  as  seen  from  the  sun,  or,  which  is 
the  same  thing,  equal  to  5  limes  the  sun's 
horizontal  parallax.  The  whole  difficulty  of 
the  problem,  therefore,  consists  in  determining 
the  distance  of  the  two  chords  a!  a!*  and  b'  hr^ 
or  their  relatire  positions  on  the  sun's  disc, 
from  which  their  distance  can  be  deducefl. 
One  of  the  best  ways  of  accomplishing  this  is 
to  note,  with  great  accuracy,  the  instants  at 
which  Venus  enters  and  emerges  from  the 
solar  disc,  so  as  to  obtain  the  exact  time 
occupied  in  th^  transit;  for  the  relative 
motion  of  Venus  beins  accurately  known, 
the  time  occupied  in  tiie  transit  gives  the 
length  of  the  diord  described ;  and  the  sun's 
apparent  diameter  being  also  known,  the  arcs 
cut  off  by  a'  a"  and  1/  o"  are  thus  found,  and 
the  difference  between  the  versed  sines  of 
those  arcs  is  evidently  the  distance  between 
the  chords,  or  the  Ime  ab.  The  problem, 
however,  is  rendered  much  more  complicated 
by  the  earth's  rotation,  and  other  circum- 
stances here  neglected,  of  which  it  is  un- 
necessary to  take  account  in  a  general 
explanation. 

The  transit  of  Venus  which  took  place  in 
1769,  was  the  occasion  of  the  first  of  the  cele- 
brated voyages  of  Captain  Cook  to  Otaheite. 
It  was  observed  at  Otaheite,  at  Wardhus  in 
Norway,  at  Cajaneburg,  and  Kola  in  Lapland ; 
at  Petersburg,  Paris,  California,  Hudson's 
Bay,  &c.  The  general  result  of  all  the  obser- 
vations, as  discussed  by  Encke,  gave  the  sun's 
horizontal  parallax  eqiud  to  8*6776''.  Hence, 
the  sun's  distance  is  given  in  terms  of  the 
earth's  radius  by  the  proportion 

sin  6*6776^  :  radins  ::  radius  of  earth  :  ran's  distance ; 

whence,  on  reducing  the  radius  of  a  circle  to 
seconds,  we  have  the  sun's  distaince 

_       360x60x60 
"°8-6776x  2x314169 

«  24,047  terrestrial  radii.  Assuming  the  earth's 
iemidiameter  [Earth]  to  be  4,0^  miles  in 
round  numbers,  the  sun's  distance  from  the 
earth  will  therefore  be 

24,047  X  4,000-96,188,000, 

or  about  ninety-six  millions  of  English  miles. 
Now-a-days,  however,  we  are  no  longer  so 
entirely  dependent  upon  a  transit  of  Venus  as 
we  were^  and  it  is  certain  that  the  sun's  dis- 
tance^ as  stated  above,  requires  to  be  notably 
diminished.  Sereral  independent  investiga- 
tioDS  go  to  show  that  a  correction  should  be 
appH^  to  the  svn's  parallax  as  determined  by 
Bssaol,  equivalent  to  the  breadth  of  a  human 
hair  viewed  at  the  distance  of  126  feet :  a  small 
alternation  itaIj,biitone  whTch  reduces  the  sun's 
distanee  some  three  milliooa  of  mile«  (latest 
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determination  91,430,000),  and  of  coume  the 
distanees  of  the  planets  in  proportion.    [Bvh.] 

This  application  of  the  transits  x>f  the  infierior 
planets  to  the  important  purpose  of  determining 
the  sun's  distance  fimn  tne  earth  was  first 
pointed  out  by  James  Chregoiy,  in  his  OpHca 
PromotOj  published  in  1663.  Those  of  Venus 
recur  after  intervals  of  113  years;  but  as 
Venus  returns  to  her  ooi\junction  at  nearly  the 
same  point  of  her  orbit  in  about  eight  years, 
and  the  difference  of  her  latitude  at  two  suc- 
cessive coigunctions  amounts  only  to  20'  or  24', 
which  is  less  than  the  sun's  diameter,  it  will 
generally  happen  that  two  transits  take  place 
within  eight  years ;  the  first  before  the  planet 
has  passed  the  node,  and  the  second  after  the 
passage  of  the  node.  But  three  transits  cannot 
take  place  within  16  years ;  hence,  after  two 
transits  have  occurred  within  8  years,  another 
cannot  be  expected  before  106,  that  is,  118 -'8 
years,  and  may  not  happen  until  after  121 
years.  The  two  last  transits  took  place  in 
1761  and  1769;  the  next  two  will  take  place 
in  1874  and  1882 ;  after  which  there  will  not 
be  another  till  2004.  By  reason  of  the  small 
distance  of  Mercury  from  the  sun,  the  differ- 
ence between  his  horizontal  parallax  and  that 
of  the  sun  cannot  be  so  accurately  ascertained : 
and  hence  the  transits  of  that  planet,  though 
of  more  frequent  occurrence  than  those  of 
Venus,  cannot  be  employed  with  such  certainty 
in  determining  the  aim's  parallax. 

Having  found  the  mean  distance  of  the  earth 
from  the  sun  in  terms  of  a  known  unit,  the 
mean  distances  of  all  the  other  planets  from 
the  Sim,  the  ratios  of  which  to  that  of  the 
earth  were  given  above,  may  be  expressed  in 
the  same  terms.  They  can  be  founa  from  the 
accompanying  table  by  multiplying  by  either 
unit  of  distance. 

IndinaHon  and  Nodes  of  ths  Planetary  OrinU. 
— The  planes  of  the  planetary  orbits  are  in- 
clined to  each  other  under  different  angles, 
and,  in  determining  the  circumstances  of  a 
planet's  motion,  one  of  the  first  steps  to  be 
taken  is  to  fix  the  situation  in  space  of  the 
plane  in  which  it  moves.  For  this  purpose,  it 
18  necessary  to  refer  it  to  some  other  plane 
whose  situation  is  assumed  to  be  known.  The 
plane  of  the  ecliptic  is  that  to  which  we  na- 
turally refer  the  bodies  of  the  solar  system, 
and  the  Une  of  the  equinoxes  is  taken  as  the 
origin  of  angular  reckoning  in  that  plane. 
Hence,  to  determine  the  position  in  space  of 
the  plane  of  a  planet's  orbit,  we  must  determine 
its  inclination  to  the  ecliptic,  and  the  position 
of  the  line  in  which  it  intersects  the  eeliptie 
with  rBSpeet  to  the  line  of  \h»  equinoxes.  Let 
S  be  the  sun,  P  N  R  the  orbit 
of  a  planet,  and  p  N  Q  the 
prqfection  of  that  orbit  on  the 
plane  of  the  ediptie,  interseet- 
mg  the  line  of  the  equinoxes  ^'-ts^.,!.^?:.-^ 
9  Q  in  Q ;  then  Q  is  the  point  ■• 

from  which  the  longitudes  are  reckoned,  N  is 
the  node,  8  N  the  line  of  the  nodes,  or  line  in 
which  the  plane  of  the  orbit  intersects  thi 
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ediptie,  tHe  angle  Q  S  N  the  longitude  of  the 
node  M  feen  from  the  ran,  and  r  N  ^  the  in- 
dination  of  the  orUt.  If  B  be  anppoeed  to  be 
on  the  south  fide  of  the  eeliptic,  and  P  on  the 
north  fide,  and  the  planet's  motion  to  bo  in 
tiie  direction  B  P,  tnen  N  is  the  ascendinj 
node.  The  place  of  the  node  is  determined  by 
obserring  the  planet  when  its  latitude  is  very 
nearly  equal  to  nothinff;  and  the  equinoctial 
point  Q  being  known,  the  aeoeentric  longitude 
of  the  node  (the  angle  formed  by  drawing 
straight  lines  from  Q  and  N  to  the  earth)  is 
determined  by  obserration ;  whence  there  are 
sufficient  data  for  computing,  by  a  trigonome- 
trical process,  the  hdiooentrie  longitude  Q  S  N, 
and  a&o  the  inclination  VS  p.  The  places  of 
the  nodes  are  not  absolutely  fixed.  In  conse- 
quence  of  the  mutual  attractions  of  the  planets 
to  each  other,  they  hare  a  slow  retrograde 
motion  in  respect  of  the  fixed  stars.  The  in- 
clinations are  also  subject  to  a  slight  variation, 
but  so  small  as  to  amount  at  most  to  a  few 
seconds  in  a  century.  Hence,  in  mentioning 
the  longitudes  of  the  nodes,  and  the  inclinations 
of  the  orbits,  it  is  necessary  to  state  the  epoch 
to  which  the  yalues  refer.  In  the  table  on  the 
opposite  page  the  ralues  correspond^  to  Jan.  1, 
1800.  We  find  that  while  the  xnajor  planets 
reyolre  in  planes  not  widely  dif^ring  from 
that  of  the  earth,  some  of  the  orbits  of  the 
minor  planets  are  largely  inclined,  and  on  this 
account,  as  well  as  in  their  great  eccentricity, 
resemble  comets. 

The  ancients  gaye  the  name  of  zodiac  to 
that  zone  of  the  heayens  within  which  the 
planets  were  observed  to  more,  and  which, 
consequently,  had  a  breadth  of  14°,  or  twice 
the  inclination  of  the  orbit  of  Mercury.  As 
the  inclinations  of  many  of  the  minor  planets 
are  greater  than  that  of  Mercury,  they  trarerse 
the  heavens  lyins  outside  the  zodiac,  and  hence 
have  been  named  extra-rodiaeal  planets. 

FiffurttM  of  the  Planetary  Orbits, — When  the 
inclination  of  a  planet's  orbit  and  the  situation 
of  the  line  of  the  nodes  have  been  determined, 
the  radius  vector  of  the  planet,  at  any  instant» 
may  be  computed  in  terms  of  the  sun*s  distance 
from  the  earth,  from  the  planet's  latitude  and 
longitude  found  by  a  single  observation.  By 
computing,  therefore,  the  values  of  its  radlhs  yec- 
tor  at  a  great  many  different  points  of  the  orbit, 
and  laying  down  each  on  paper  at  the  proper 
angle  of  elongation  round  the  sun,  the  form  of 
the  orbit  which  the  planet  describes  will  be  as- 
certained. A  few  observations  of  this  sort  will 
show  that  tiie  radius  yector  varies  in  length, 
and,  consequently,  that  the  orbit  is  eccentric. 
This  fact  was  known  from  the  time  of  Hippar- 
chus ;  but  the  true  form  of  the  planetary  orbits 
was  not  discoyered  till  Kepler  found,  by  a 
laborious  computation  of  the  distances  of  Suurs 
at  its  oppositions,  from  the  observations  of 
Tycho  Brahe,  that  the  orbit  of  that  planet  is 
an  ellipse.  He  subsequently  found  the  same 
thing  to  be  true  of  the  orbit  of  the  earth,  and 
of  the  other  planets  then  known ;  and  hence 
established  the  first  of  those  important  laws 
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'  respecting  the  planetary  motions  which  still  go 
bv  his  name,  yia.  that  the  orbits  of  all  the 
planets  are  ellipses,  of  which  the  sun  occupies 
one  of  the  fod.    [Ksplui's  Laws.] 

The  same  observations  which  show  the  orbit 
to  be  an  ellipse  will  also  serve  for  the  deter- 
mination of  its  eccentricity,  whidi  is  half  the 
diflbrence  between  its  greatest  and  least  dis- 
tances. The  only  dement  which  then  requires 
to  be  known,  in  order  to  fix  the  path  described 
by  the  planet  in  space,  is  the  position  of  the 
orbit  on  its  plane,  or  the  situation  of  its  trans- 
verse axis  with  respect  to  the  line  of  the  equi- 
noxes. Let  APB  be  the  prcgection  of  an 
orbit  on  the  plane  of  the 
ecliptic,  AB  its  transverse  i*/ 
axis,  and  8  Q  the  line  of  the 
equinoxes,  S  being  the  focus 
occupied  by  the  sun.  The 
point  A  b  the  perikdion  of 
the  orbit,  and  B  the  aphelion ;  ^ 
the  line  AB  is  the  line  of  the  apeidee ;  and  the 
position  of  AB  with  respect  to  SQ  will  be 
Known  by  means  of  one  of  the  anffles  QSA  or 
Q  S  B,  which  are  respecUvely  the  lonffitndes  ot 
these  points.  In  modem  tables,  uie  angle 
QSA,  or  longitude  of  the  perihelum^  is  that 
whose  value  is  given.  The  eccentridties  of  all 
the  planets  are  subject  to  a  yery  small  secular 
variation :  the  line  of  the  apsides  is  also  in  a 
state  of  continual  but  slow  revolution,  so  that 
the  perihelia  are  gradually  shifting  thdr  places 
on  the  planes  of  Uie  orbits.  In  the  case  of  d! 
the  planets  excepting  Venus,  the  motion  of  the 
line  of  the  apsides  is  direct ;  that  is  to  say,  it 
is  in  the  same  direction  as  the  motion  of  the 
planet  in  its  orbit.  The  perihelion  of  Venus, 
referred  to  the  fixed  stars,  moves  in  a  contrary 
direction.  The  accompanying  table  shows  tlM 
eccentricities  and  longitudes  of  the  perihelia 
of  the  different  planets. 

Motion  of  therlanete  in  their  Orbits* — ^When 
the^  six  elements,  the  numerical  values  of 
which  are  given  in  the  annexed  table,  viz.  the 
mean  distance  and  periodic  time ;  the  inclina- 
tion of  the  orbit ;  the  longitude  of  the  node ; 
the  eceentridty,  and  longitude  of  the  perihe- 
lion ;  have  been  determined  for  each  planet, 
it  will  be  posnble  to  compute  the  podtion  of 
a  planet  in  its  orbit,  provided  we  know  the  law 
according  to  which  the  planet  moves  at  every 
point  of  the  orbit,  and  also  the  instant  ot 
time  at  which  it  occupies  any  given  point 
The  motion  in  the  orbit  is  giyen  by  the 
second  of  Kepler^s  laws;  yiz.  'The  areas 
described  by  tne  radius  yector  are  propor- 
tional to  the  times  emphnred  in  describing 
them.'  Thus,  if  the  planet  has  moved  from  A 
to  P  (see  the  preceding  figure),  or  the  radios 
vector  S  P  has  described  the  area  A  8  P  in  the 
time  tf  and  the  area  A  8p  in  the  time  f;  then 
<  :  ^^ ;:  sector  P8A:  sectorpSA.  The  pro- 
blem which  proposes  to  find  the  point  P,  or  the 
angle  A  8  P  (which  is  cdled  the  true  anomaly), 
from  the  condition  that  the  area  A  8  P  shall 
be  to  the  whole  ellipse  as  the  giyen  time  in 
which  A  P  is  described  is  to  the  time  of  a 
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vholt  reYolution,  is  important  in   practical 
astronomy,  and  known  by  the  name  of  Kzplkb's 

^OBUDC 

Magnitudea  and  BotatUma  of  tkk  TlantU. — 
When  the  planets  are  examined  through  power- 
ful telescopes,  they  are  seen  to  be  roimd  bodies, 
haying  measurable,  and  eren  considerable, 
appai^nt  diameters.  The  distance  of  a  planet 
bemg  known,  if  the  yisual  angle  subtended  by 
its  diameter  be  measured  by  .the  micrometer, 
the  real  magnitude  of  its  diameter  will  be  dis- 
corered.  In  this  manner  it  is  found  that  all  the 
planets  are  incomparably  smaller  than  the  sun, 
though  some  of  them  are  vastly  larger^than  the 
earth.  The  diameter  of  Jupiter,  for  instance, 
is  eleven  times  greater  than  that  of  the  earth. 
That  of  Saturn  is  little  less  considerable. 
The  surfaces  of  the  larger  planets  are  seen 
to  be  diyersified  by  dark  patches  or  spots, 
from  the  attentive  observation  of  which  it  is 
found  that  they  resemble  the  earth  in  having  a 
rotation  about  their  own  axes.  Mars  revolves 
about  its  axis  in  nearly  the  same  time  as  the 
earth:  Jupiter  and  Saturn  in  less  than  half 
that  time.  Of  the  rotation  of  Mercury, 
Venus,  Uranus,  and  Neptune,  n'othine  is  yet 
certainly  known ;  that  of  the  second  named 
has  often  been  given,  but  modem  observations 
have  not  confirmed  it ;  Mercury  is  too  brilliant, 
and  Uranus  and  Neptune  too  far  away,  to 
enable  the  movement  of  their  surface-markings 
to  be  observed.  The  small  planets  between 
Mors  and  Jupiter  are  so  small  and  indis- 
tinctly seen,  that  their  diameters  cannot  be 
accurately  measured,  and  their  periods  of 
rotation  are  unknown.  Pallas,  considered  to 
be  the  largest  of  them,  was  supposed  by  Sir 
William  Herschel  to  have  a  diameter  of  only 
eighty  English  miles. 

Telescopic  observation  of  the  planets  within 
our  reach  has  not  only  informed  us  of  their 
real  diameters  and  the  elements  of  their 
rotation,  but  has  revealed  to  us  much  of  their 
physical  constitution.  Thus,  as  is  more  fully 
described  in  the  detailed  acooimts  of  the  va- 
rious bodies,  we  know  that  Mars  is  an  earth  in 
miniature,  with  lands  and  seas,  clouds  and  winter 
snows,  like  our  own ;  that  Jupiter  and  Saturn 
are  also  enveloped  in  atmospheres  in  which  cur- 
rents are  continually  at  work;  and  that  Venus 
also  may  much  resemble  our  own  planet  Thus 
we  have  in  them  at  all  events  some  terrestrial 
life  conditions,  though  others  depending  upon 
mass,  as  shown  in  the  accompanying  table, 
are  widely  different.  Nor  are  we  now  wholly 
dependent  upon  the  existence  of  phases  for  our 
knowledge  that  the  planets,  like  the  moon, 
receive  their  light  from  the  sun,  for  spectrum 
analysis  has  demonstrated  that  all  the  lines  in 
the  solar  spectrum  are  present  in  the  planetary 
spectra  plus  other  absorption  lines,  telling  us 
of  absorption  produced  by  the  planets'  atmo- 
spheres. [Mass.]  The  speculations  on  the 
sun's  constitution  now  going  on  will  doubtless 
throw  much  light  upon  planetary  physics,  and 
poRsibly  connect  the  appearances  and  life  con* 
ditions  of  a  planet  mucn  more  intimately  with 
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the  quantity  of  original  heat  retained  at  any 

fiven  epocn,  tfaisn  has  hitherto  been  done, 
n  the  same  manner  geolo^cal  investiga- 
tions will  prove  a  valuable  aid  to  planetuy 
astronomy. 

The  force  which  retains  the  planets  in  their 
orbits  is  the  attnustion  of  the  sun :  and,  if  they 
were  acted  upon  by  no  other  force,  the  laws  of 
Kepler  would  be  accurately  observed,  and  the 
elements  of  their  (»bits  would  remain  invari- 
able. But  each  planet  exercises  an  attracting 
force  on  every  6tlier,  in  consequence  of  which 
their  motions,  though  principally  obedient  to 
the  predominating  mfluence  of  the  sun,  ars 
affected  by  a  number  of  forces  of  which  the 
intensities  and  doections  are  perpetually 
ehanginff.  Hence  all  the  elements  of  the 
orbits,  their  magnitudes  and  forms,  their  incli- 
nations to  the  ediptic,  and  their  positions  in 
their  planes,  are  in  a  state  of  ccmstant  oscil- 
lation; fluctuating,  however,  between  certain 
mean  values  from  which  they  never  greatly 
depart.    [GBA.yiTATioir ;  FbbtubbjLtxokJ 

Ilypothesia  of  Laplace^  respecting  the  Forma- 
tion of  the  Planetary  System. — The  motion  of 
the  planets  in  elliptic  orbits,  and  the  relation 
between  their  periods  and  distances,  are  neces- 
sary consequences  of  the  law  of  ppravitataon 
which  prevails  throughout  the  universe:  but 
the  solar  system  presents  several  remarkable 
phenomena  of  which  gravitation  fails  to  give 
any  account,  which  cannot  be  supposed  to  be 
the  effect  of  accident,  and  which  lead  almost 
irresistibly  to  the  conclusion  that  all  the  bodies 
which  belong  to  it  have  had  a  common  origin, 
and  been  formed  under  the  agency  of  the  same 
mechanical  laws.  All  the  planets  as  well  as 
satellites,  with  one  or  two  exceptions,  move  in 
the  same  direction,  from  west  to  east.  The 
orbits  of  all  the  large  planets  are  situated  very 
nearly  in  the  plane  of  the  ecliptic ;  and,  so  hi 
as  has  been  discovered,  they  all  revolve  about 
their  axes  in  the  same  direction,  also  fiom  west 
to  east.  To  acJtount  for  these  phenomena, 
Laplace  has  hazarded  the  speculation  that  all 
the  planets  and  satellites  have  had  their  origin 
in  the  solar  atmosphere,  which  he  supposes  to 
have  extended  beyond  the  orbits  of  tne  most 
distant  planets,  and  to  have  undergone  a  pro- 
gressive contraction  by  the  radiation  of  neat 
into  the  stellar  spaces.  Now-  -as  the  solar 
atmosphere  partakes  of  the  sun's  rotation  about 
his  axis,  and  in  fact  may  be  regarded  as  part 
of  his  mass — in  proportion  as  its  limits  are  con- 
tracted by  coobng,  the  rotatory  motion  must 
increase,  accordinff  to  a  well-lmoim  principle 
of  medianics;  and  the  centriftigal  force  thus 
becoming  greater,  the  point  or  limit  at  which  it 
is  balanced  by  gravity  approaches  nearer  the 
centre.  Supposing,  therefore,  the  atmosphere 
to  have  extended  to  this  limit  at  any  epoch,  it 
must,  in  cooling,  have  abandoned  the  molecules 
situated  there  and  at  the  different  limits  suc- 
cessively produced  by  the  increased  velocity  of 
the  sun  s  rotation.  This  effect,  however,  would 
only  take  place  at  the  equator;  for  on  the 
parallels  of  latitude  the  centriftigal  would  not 
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equal  the  attractiTe  force;      Tbna,  goQes  of 
yaponn  would  continne  to  be  abandoned  at  the 
equator ;  and  if  the  condensation  of  the  mole- 
cules of  these  zones  continued  without  any 
disunion  taking  place,  the  matter  would,  in  the 
long  run,  form  a  solid  or  liquid  ring,  circulating 
about  the  sun  in  the  plane  of  his  equator.    But 
the  uniformity  whicn  would  be  necessary  for 
U19  production  of  this  effect,  both  in  all  the 
parte  of  the  zone  and  in  the  cooling,  must 
render  such  a  phenomenon  extremely  rare.    In 
fact,  the  ring  of  Saturn  is  the  only  instance  of 
it  in  the  planetary  system.  In  almost  eyery  case 
each  zone  of  yapours  must  haye  been  broken 
up  into  numerous  masses,  which,  moying  with 
nearly  the  same  yelocities,  would  continue  to 
circulate  about  the  sun,  nearly  at  the  same 
distances.  These  separate  masses  would  assume 
the  spheroidal  form,  with  a  motion  of  rotation 
in  the  same  direction  as  their  revolying  motion ; 
in  short,  they  would  become  so  many  planets  in 
the  state  of  yapour.    But  if  any  one  of  them 
was  considerably  larger  than  the  rest,  it  would 
finally  by  its  attraction  imite  all  the  others 
about  its  centre ;  and  thus  the  zone  originally 
abandoned  would  be  transformed  into  a  single 
spheroidal  mass  of  yapours,  circulating  about 
toe  sun.    This  latter  case  must  haye  been  the 
most  common.    An  instance,  howeyer,  of  per- 
manent separation  occurs  in  the  group  of  small 
planets  between  Mars  and  Jupiter. 

Conceiying  the  planet  to  haye  been  detached 
from  the  solar  atmosphere  in  the  manner  now 
described,  the  further  cooling  would  occasion  a 
nucleus  to  be  formed  at  its  centre  which  would 
progressiyely  increase  by  the  condensation  of 
the  yapours  surrounding  it.  The  condition  of 
the  pUnet  would  now  perfectly  resemble  that 
of  the  sun,  and  consequeutly  similar  re- 
sults would  follow  from  the  continuance  of 
the  condensation.  Hence  the  formation  of 
the  satellites  from  the  atmospheres  of  the 
planets,  as  the  planets  are  formed  from  that 
of  the  sun. 

This  hypothesis  of  Laplace  does  not  explain 
the  origin  of  the  comets,  which  we  now  know 
are  small  sggre^tions  of  matter  excessiyely 
diffused,  with  an  incandescent  gaseous  nucleus. 
Whateyer  may  be  the  ultimate  fate  of  the 
hypothesis  (and  each  successiye  discoyery 
renders  it  more  probable),  it  must  be  allowed 
the  merit  of  assigning  a  mechanical  cause  for 
some  of  the  most  remarkable  phenomena  of 
the  uniyerse,  without  inyoking  the  aid  of  any 
other  force  than  that  of  grayity — a  property 
which  belongs  to  matter  in  eyery  form.  The 
accompanying  table,  contributed  by  Mr. 
Lockyer  to  7%e  Heavens,  from  which  it  is 
borrowed,  giyes  the  yarious  planetary  elements 
as  they  haye  been  most  recently  determined. 
For  further  informatiou  the  articles  on  the 
yarious  planets  should  be  referred  to.  [Astbo- 
noict;  S^tsllitb;  Stab;  Sxtn.] 
Planets,  ICiiior.  [Asraoiroinr.] 
Vlanetaiiam.  A  machine  for  exhibiting 
the  rolatiye  motions  of  the  planets,  and  their 
positions  in  respect  of  the  sun.    [Obsbbt.] 
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MaiMtuy  AstroBomjr.  That  bnndi  of 
astronomy  which  treats  of  Plaxbts  [which 
see]. 
Vlanetstfy  iTebnlae.  [Nkbitijb.] 
VUuBiBf  M— blne>  A  tool  employed  for 
the  purpose  of  giying  a  perfectly  plime  face  to 
iron,  stone,  or  woo£  Such  engmes  consist, 
for  the  most  part,  of  cutters  moying  horizon- 
tally, or  with  a  rotary  motion,  fixed  in  a  &ame 
carried  oyer  the  substance  to  be  operated  upoiL 
A  good  description  of  the  best  yarieties  oif 
planing  engines  is  a  desideratum  in  sdentifis 
literature ;  but  a  notice  of  some  yarieties  of  them 
is  giyen  in  the  English  Encydopadia,  diTision 
*  £eta  and  Sciences,'  yoL  yL 

VlmaipaBiiates  (Lat.  planus,  flat;  penna, 
a  feather).  The  name  01  a  tribe  of  Neuro* 
pterous  insects,  comprehending  those  which  haye 
flat  wings,  of  which  the  inferior  pair  almost 
equal  the  superior  ones,  and  are  simply  folded 
underneath  at  their  anterior  margin.  The 
antenne  are  multiarticnlate,  much  longer  than 
the  head,  without  being  subulate  or  stylifbrm. 
The  maxillary  palps  are  usually  filiform  or 
somewhat  thicker  at  the  extremity,  shorter 
than  the  head,  and  composed  of  frcm  four  to 
five  ioints.  The  ant-lions  (Myrmeleon)  and 
termites  are  examples  of  this  tribe. 

Vlaatipliere.  A  projection  of  the  sphere 
and  its  yarious  circles  on  a  plane.  [Pbojbc* 
•now.] 

Vlaak  (Ger.  planke,  Fr.  planche.  Or.  vAi^). 
In  Architecture,  a  board  more  than  nine  inches 
in  width. 

yianWny  or  Skin  of  a  8lilp.  The  co- 
yerin^  of  thick  plank  bolted  longitudinally  on 
the  nbs  and  fioor-timbers.  A  similar  planlung 
is  fastened  within.  Each  line  of  planking  is 
denominated  a  etrake;  and  diflbrent  parts  ot 
the  bottom  and  sides  bear  different  names,  as 
black-strakeSf  walee,  ihicksiujf,  boitam-plank, 
&c. 

Vlano-oonoawe.  In  Optics,  a  lens  which 
is  plane  on  one  side  and  concaye  on  the  other. 
Piano-oonvex  is  a  lens  plane  on  one  side  and 
conyex  on  the  other.    [Lbks.] 

VlanorbU  (Lat.  planus,  and  orbis,  an  orb). 
A  genus  of  marsh  snails,  so  called  fiom  the 
form  of  the  shell,  which  is  that  of  a  flattened 
orb,  arising  from  the  yolutions  being  coiled  on 
the  same  plane.  Many  species  of  this  genus 
are  common  in  Britain. 

Plant  (Lat.  planta).  In  Natural  History, 
one  of  the  objects  of  which  the  yegetable 
kingdom  is  composed.    [Botaxt.] 

yiBBtaganat.  The  surname  of  the  kings 
of  England  from  Hem^  IL  to  KiduudlU. 
inclusiye.  The  name  is  dcriyed  from  their 
deyice  of  a  sprig  of  broom,  or  plante  de 
genet,  the  stozy  of  its  origin  being  that  the 
earl  of  Aigou,  the  first  of  the  race,  made  a 
pilgrimage  to  Rome,  where  he  was  scourged 
with  broom-twigs,  and  assumed  Uie  name  of 
Pianiagenieta  (Uterally,  a  broom-twig),  which 
his  descendants  retained. 

Vlantaffo  (Lat . ),  A  genus  of  dwarf  herbft' 
ceous  plants  representing  the  order  PkmtO' 
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ginaet^f  sereral  speeies  of  which  are  native 
weeds;  the  frnit  epikea  of  one  of  these,  P. 
flMq;or,  are  much  sought  after  by  bird  fiinciers 
as  food  for  small  cage-birds. 

JWanf  in  ^Lat  plantago»  plantaginis). 
This  name,  which  is  tae  common  designation 
of  the  species  of  Plantaao,  is  also  applied  to 
the  Mu8aparadisia€atJiasapientum,im^riB,nt 
tropical  fruits,  also  called  Bananas,  which  are 
little  diflerent  from  each  other,  and  have  been 
cultivated  from  the  most  remote  times  in  warm 
climates  (e.  g.  subtropical  Asia,  America,  Africa, 
and  the  islands  of  the  Atlantic  and  F^fic 
Oceans),  for  the  sake  of  their  fruits,  which  thej 
produce  in  enormous  quantities,  with  verv  little 
attention.  There  are  several  varieties,  all  more 
or  less  mawkish  and  viscid  in  the  ripe  state,  for 
the  starch  that  abounds  in  the  unripe  fruit 
becomes  converted,  as  it  ripens,  into  mucilage 
and  sugar.  They  are,  however,  highly  nutritious, 
and  serve  as  the  staple  food  of  a  large  number  of 
the  human  race.  Though  less  nutritious  than 
wheat  or  potatoes,  yet  the  space  occupied  by  their 
culture,  and  the  care  required,  are  so  very  much 
less,  that  Humboldt  has  calculated  the  produce 
of  these  plants  compared  to  that  of  wheat  as 
133  to  1,  and  to  that  of  potatoes  as  44  to  1. 

The  specific  name,  paradisiacal  was  given 
under  tne  supposition  that  the  fruits  of 
the  Plantain  were  the  Forbidden  Fruit  of 
the  book  of  Qenesis  (il  17).  When  Plantain 
stems  are  cut  down  or  decay  after  the  formation 
of  the  fruit,  new  suckers  are  sent  up  from  below, 
which  in  the  course  of  a  few  months  produce 
fruit  in  their  turn.  Each  bunch  of  fruit  weighs 
from  sixty  to  eighty  pounds,  and  upwards.  The 
abundance  and  nutritive  properties  of  the  fruit 
are  not  the  only  qualities  which  give  these  plants 
their  value.  Their  leaves  serve  as  thatch  for 
houses,  and  for  other  domestic  purposes ;  and 
some  parts  are  used  medicinally  in  cases  of 
dropsy,  and  as  an  external  application  to  burns 
and  ulcers. 

Plantain  meal  is  obtained  by  powdering  the 
dried  fruit ;  it  is  veiy  nutritious,  as  it  contains 
not  onlv  starch,  but  protein  or  flesh-forming 
material.  The  fruits  of  the  Plantain  are  stated 
by  chemists  to  be  most  nearly  allied  in  com- 
position and  nutritive  value  to  the  potato,  and 
the  Plantain  meal  to  rice.  The  natives  of 
many  parts  of  India  live  almost  entirely  on 
Plantains  or  Bananas,  and  the  stems,  laden 
with  fruit,  are  exhibited  at  wedding  festivities, 
as  symbols  of  plenty.  The  expressed  juice  is 
in  some  countries  made  into  a  fermented 
liquor,  and  the  young  shoots  are  eaten  as  a 
vegetable.    [Musacbjb.] 

Vlantatloa.  A  piece  of  ground  planted  with 
trees,  for  the  puipose  of  producing  timber  or 
coppice  wood,  in  new  countries  not  gene- 
rally cultivated,  and  more  especially  in  warm 
climates,  the  term  plantation  is  applied  to 
land  employed  in  the  culture  of  the  more  im- 
portant crops ;  such  as  the  6U^;ar-cane,  coffee, 
pepper,  cotton,  &c.  In  Britain  it  is  exclu- 
sivelv  applied  to  lands  planted  with  trees  or 
shruM. 
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(Lat^  planta,  tke  sole  of  the 
foot ;  gradior,  Imarek),  The  name  of  a  tribe 
of  Carnivorous  Mammals,  comprehendiiig  those 
which  apply  the  whole  or  a  great  part  of  the 
sole  to  tne  ground  in  progressiTe  motion. 

VlABtiaff.  The  art  of  forming  jUantatioos 
of  trees ;  also  the  art  of  inserting  plants  in  the 
soil  by  the  spade,  dibble,  trowe^  or  by  other 
means  in  use  in  agricndtiire  and  gaidening. 
[Abbobxcclturi.] 

FlasAUoc  (Fr.  plisser,  to  plait),  A  mode 
of  repairing  or  mooifying  a  hedge  by  bending 
down  a  portion  of  the  shoots,  catting  them  half 
through  near  the  ^und,  to  render  them  mora 
pliable,  and  twisting  them  among  the  upright 
stems,  so  as  to  render  the  whole  effective  as  a 
fence,  and  at  the  same  time  preserve  all  the 
branches  alive.  For  this  purpose  Uie  branches 
to  be  plashed,  or  bent  down,  must  not  be  cat 
more  tnan  half  through,  in  order  that  a  sufBdent 
portion  of  sap  may  rise  up  from  the  root  to  keep 
alive  the  upper  part  of  the  branches.  Where 
hedges  are  properly  formed  and  kept,  they  can 
very  seldom  require  to  be  plashea ;  but  this 
mode  of  treating  a  hedf^e  is  most  valuable  in  the 
case  of  hedges  abounding  with  hedgerow  trees, 
when  from  neglect^  or  nom  any  other  cause, 
the  hedge  has  become  of  irregular  growth. 

VlMma  (Gr.).  The  fluid  of  Sie  blood  in 
which  are  suspended  the  red  particles,  to 
which  its  colour  is  due ;  it  consists  of  serum, 
holding  fibrin  in  solution.  It  is  sometimes 
called  Tiguor  %angvinit, 

PuLsxA  (Ghr.  an  image).  In  Mineralogy,  a 
slightly  translucent  Idnd  of  Chalcedony,  used 
by  the  ancients  as  a  gem  for  engraving 
upon.  It  is  of  a  grass-green  or  leek-green 
colour,  sprinkled  with  yellow  and  whitish 
specks,  and  possesses  a  glistening  or  waiy 
lustre.  It  is  found  among  the  ruins  of  Borne, 
and  is  also  procured  in  India  and  China, 
on  Olvmpus,  at  Schwarzwald  near  Baden,  and 
Hauskopf  near  Oppenau. 

VlASter.  In  Phamuu^,  a  compound,  gene- 
rally of  oxide  of  lead  and  olive  oil,  for  exter- 
nal application. 

VlASter  of  Varlfl.  Gypsum,  or  sulphate 
of  lime,  commonly  termed  Pulstxb  Stoxi^ 
and  found  abundantly  near  Paris,  and  in  this 
country  at  Chellarton  in  Derbyshire,  and 
Newark  in  Nottinghamshire. 

VlAStera  (Gr.  IftvAnrrper,  Ger.  pflaster,  Fr. 
pUtre).  Cements  manufactured  of  gypsum  or 
sulphate  of  lime.  When  heated  to  about  300^. 
they  lose  about  twenty  per  cent,  of  water  and 
fall'  into  a  white  powder  [Plastrb  of  Pabis], 
which  made  into  a  thin  paste  with  water  soon 
solidifies,  and  is  largely  used  for  taking  casts 
firom  busts,  figures,  and  other  ornaments ;  it  is 
also  the  basis  of  stucco  and  scagliola  or  arti- 
ficial marble.  Combined  with  alum  during 
the  process  of  calcination,  Keen^s  cement  is 
obtained.  This  material  dries  more  slowly  than 
common  plaster,  but  is  much  harder,  of  a  lesf 
opaque  wnite,  and  is  more  durable.  Rebumt 
with  borax  and  other  substances,  still  harder 
and  finer  cements  are  made. 
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Vlastio  TGr.  wXcurruefif  sc  rdxriy  ^m 
wKiffffot,  I  form).  In  Sculptuie,  that  which 
ean  be  modelled,  as  clay,  &c. 

VlAStIo  Clay.  A  clay  capable  of  being 
naed  in  the  manufacture  of  bscks  or  pottery 
of  a  coarse  kind.  IHastie  clay  is  also  the 
name  technically  given  by  geolop;ists  to  the 
middle  group  of  the  lowest  division  of  the 
tertiary  rocks  in  England,  well  developed  near 
London,  and  immediately  underlying  the  beds 
called  London  clay.  There  are  corresponding 
beds  in  Paris  known  by  the  same  name  {ArgUe 
pkutique). 

In  the  neighbourhood  of  London,  at  Wool- 
wich, the  beds  called  Wooltmch  beds  include 
the  plastic  day,  and  some  mottled  clays,  sands, 
and  pebbles.  Generally  the  London  clay  has 
entirely  masked  the  true  condition  of  the  rock, 
but  it  here  escapes  from  its  trammels,  and 
approaches  the  surface  in  a  distinct  and 
characteristic  form. 

Vlastron.  The  plate  forming  the  under 
side  of  the  shell  of  Chclonian  reptiles  is  so 
called. 

Vlatanist  (Lat  platanista).  A  name  ap- 
plied by  Pliny  to  a  fish  in  the  river  Gkmges, 
having  a  snout  and  a  tail  like  a  dolphin,  but 
much  larger.  In  modem  Zoology,  it  is  the 
generic  appellation  of  the  G^getic  dolphin 
(Platanista  gangetica), 

yiatanw  (Lat. ;  Or.  vXiroyoy ).  The  only 
genus  of  the  order  Ptatanacete,  a  group  now 
referred,  on  account  of  its  simple  carpel, 
rather  to  the  Urtical  than  to  the  Amental 
alliance,  in  which  it  formerly  stood.  The  spe- 
cies of  Platanus,  known  as  Plane-trees,  are 
lofty  trees  with  massive  trunks,  from  which 
the  bark  annually  scales  off,  leaving  a  smooth 
surface. 

The  Oriental  Plane-tree,  P.  orientalis,  bo 
common  in  the  parks  and  plantations  of  this 
country,  grows  from  seventy  to  ninety  feet 
high,  and  forms,  when  standing  separately,  a 
majestic  object.  The  wood  is  used  in  the 
Levant  and  in  Asia,  in  carpentry,  joinery,  and 
cabinet-making,  and  is  said  to  make  beautiful 
furniture  on  account  of  the  smoothness  of  its 
grain,  and  its  susceptibiHty  of  receiving  a  high 
polish.  P.  acerifolia,  the  tree  commonly  c;rown 
as  P.  occidentaliSf  is  as  large  and  magnificent 
as  the  Oriental  Plane,  the  trunk  having  been 
known  to  attain  a  diameter  of  more  than  thir- 
teen feet.  The  wood  in  seasoning  becomes  of 
a  dull  rod  colour,  and  although  used  in  carpen- 
try, it  is  not  much  esteemed.  P.  racemosa^  the 
Califomian  Plane,  has  a  wood  preferable  to 
that  of  P.  occidentalism  as  it  is  much  harder 
and  more  durable,  as  well  as  loss  liable  to 
warp. 

Vlatband  (Fr.  plate  bande).  In  Archi- 
tecture, a  square  moulding  projecting  less  than 
its  height  or  breadth.  The  fillets  between 
the  fiutcs  of  a  column  arc  sometimes  called,  im- 
properly, by  this  name,  wliidi  is  also  sometimes 
used  to  denote  the  lintel  of  a  door. 

Vlata  (Gcr.  platte,  Gr.  leXaeriii).  In  Archi- 
tecture, a  piece  of  timber  lying  horizontally  on 
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A  wall  for  the  purpose  of  receiving  the  endf  of 
girders,  joists,  rafters,  &c 

Platb.  The  name  usually  given  to  eold 
and  silver  wrought  into  articles  of  household 
furniture.  For  the  regulations  imder  whidL 
the  manufacture  of  plate  is  carried  on,  sea 
the  Com,  Diet, 

Plate  OlaM.    TGlass.] 

Vlateaiuu  In  Physical  Geography.  [Tabui 
LA2a>s.] 

Vlatan.    In  Printing.    [Pbbss.] 

VlatfiwiB  (Fr.  plateforme,  ItaL  piattaforma). 
In  Architecture,  a  plane  surface,  lying  level,  of 
any  materials,  for  the  reception  of  the  foun« 
dations  of  a  building,  or  for  the  piers  of  a 
bridge;  also  a  level  scaffolding  raised  above 
the  ground  for  a  temporary  purpose. 

PtATFOBH.  In  AitiUery,  the  floor  on  whidi 
a  piece  of  ordnance  is  placed.  Platfoxnm 
should  be  level  transversely,  and  have  a 
gentle  incline  from  the  rear  to  the  fron^  to 
check  recoil,  and  to  facilitate  the  running  up 
of  guns. 

Vlatfenn  IVanron.  In  Artillery,  a  car- 
riage on  four  wheels,  fitted  for  the  transport  of 
guns,  mortars,  traversing  platforms,  or  other 
heavy  stores. 

Vlattnir*  The  art  of  covering  copper  and 
other  metals  with  silver  or  gold :  it  is  effected 
in  various  ways.  Sometimes  the  silver  is  at> 
tached  to  and  rolled  out  with  the  copper  bj 
pressure ;  sometimes  the  one  metal  is  predpi« 
tated  from  its  solutions  upon  the  other ;  and 
manufacturers  have  lately  availed  themselves 
of  electro-chemical  decomposition  for  the  pur- 
pose.    [VOLTATYPB.] 

VlatlnlrldliiiD*  An  alloy  of  platinum 
and  iridium  found  with  platinum  in  small 
silver-T^te  rounded  grains  in  the  XJral« 
Brazil,  &c. 

Flattniiiii  (Span,  platina).  Symbol  PI ; 
atomic  weight  197'4.  A  metal  of  a  white 
colour,  exceedingly  ductile,  malleable,  and 
difficult  of  fusion.  It  is  one  of  the  heaviest  sub- 
stances known,  its  specific  gravity  being  21*5. 
It  undergoes  no  change  from  air  or  moisture^ 
and  is  not  attacked  by  any  of  the  pure  adds ; 
it  is  dissolved  by  chlorine  and  nitromuriatia 
add,  and  is  oxidised  at  high  temperatures  by 
pure  potassa  and  lithia.  It  is  found  chieflj^  in 
South  America  and  in  the  Uralian  Mountains, 
usually  in  small  grains  of  a  metallic  lustre,  as- 
sociated or  combined  with  palladium,  rhodium^ 
iridium,  osmium,  and  ruthenium,  and  with 
copper,  iron,  lead,  titanium,  chromium,  gold  and 
silver ;  it  is  also  commonly  mixed  with  alluvial 
sand.  The  particles  are  seldom  so  large  as  a 
small  pea,  but  sometimes  lumps  have  been 
found  varying  firom  the  size  of  a  hazel  nut  to 
that  of  a  pigeon's  egg.  In  1826,  it  was  first 
discovered  in  a  vein  assodated  with  gold  by 
Boussingault,  in  the  province  of  Antioquia,  ia 
South  America.  When  a  perfectly  dean  surface 
of  platinum  is  presented  to  a  mixture  of  hydro< 
gen  and  oxygen  gas,  it  has  the  extraordinary 
property  of  causing  them  to  combine  so  as  to 
form  water,  and  often  with  such  rapidity  as  to> 
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render  tbe  mstal  red  hot ;  ipongy  jJaft'iium,  u  1 
it  il  usually  called,  ott^ned  by  heating  the  am-  ' 
monio-tliloridD  of  pUtinom,  is  most  efTectiTsin 
piodacing  tbia  eitroordin&ry  nsult ;  and  &  jet 
ofbjdrogtfndirecteduponitmny  be  inflamed  by 
the  metal  tbua  Ignited,  a.  pmper^  wbicb  has 
been  applied  to  the  conetruction  of  conTecieat  in- 
atrumeats  for  procaring  a  light.  Tbii  is  a  mod ' 
illnBtralion  of  irbat  has  been  termed  ealdytic , 
action.  It  is  precipitated  froniita  Ditiomnriatic 
Eolntion  by  sal  ammaniae,  which  thiom  it  down 
in  tbe  form  of  a  yellow  powder,  composed  of 
tetn-chloride  of  pUtinnm  and  lal  ammoniac 
For  a  long  Wme  bars  of  platinmn  were  only  ob- 
taineil  by  a  process  Buggeeteil  by  Dr.  Wollaaton, 
in  which  the  epongr  platinum  waa  eompreaeed 


d  the  grains  made  Co  adhere  by  welding  at  a 
wliite  hcHt.  It  hai  lately  been  made  by  intensely 
benUng  the  fusible  alloy  of  lead  and  platinnm 


>e  furnace  by  the  oiy-hydrogei 
osy-conl  -gas  flame.  The  impniities  are  Chna  j 
drtTen  off.  and  tbe  fnssd  platinum  is  then  cast 
into  ingots.  InthelnternationalExhibitionof  j 
1S62,  a  mass  of  ptaticnm  thus  prepared  was 
exhibited  weighing  230  lbs.,   and   rained  at 

Mm. 

There  are  lome  peculiarities  belonnng  to 
platinum  and  its  associatca,  which  dsserre 
nodee,  in  reference  to  their  atomic  weights  and 
their  specific  gravities,  and  which  have  led  to 
their  division  into  two  groups  of  three  each, 
as  follows :— 


Platinum     .    . 

.     .     2115 

Iridium  .    .     . 

.     .     21-lS 

Osmium  .     .     . 

.    .     21-40 

Fnlladium    .     . 

.    .     11-8 

Ehodium      .     . 
Euthcnlum  .    . 

.     .     110 
.     .     11-3 

It  will  be  observed  that  the  ipeciflc  gisvities 
and  atomic  weights  of  the  Bnt  gtonp  are  al- 
most identical ;  as  also  are  those  of  the  second 
group,  the  speciHc  gtanties  and  atomic  weights 
of  which  are  almost  precisely  one-half  of  those 
of  the  first  group. 

The  resistance  of  platinum  to  heat  and  che- 
mical agpnte  renders  it  a  yaloable  article  in 
tbe  labonilory,  and  utensils  of  it  upon  a  Urge 
scale  are  employed  in  some  manufactures,  more 
especially  in  those  of  sulphuric  acid. 

Vlntonlo  modlM.  The  five  regular  geo- 
metrical solids,  so  called  because  they  were 
treated  of  or  described  by  Plato.  They  are 
the  tetrahedroD,  the  hexahedron,  the  octahedron, 
the  dodecahedron  and  the  icosahedron.  Besides 
these  five,  there  can  be  no  othersolida  bounded 
by  like,  equal,  and  regular  plane  HgnrBS,  and 
whose Bolijanglesareall equal.  [Pot-vhuobom.] 

VUtanlam.  The  philosaph;r  o^  Plato.  The 
eading  characteristic  of  tie  mind  of  Plato  is 
Its  comprehensiveness.  This  qnalil^  discovers 
itself  equally  in  the  form  in  which  his  pbilo- 
Eophy  is  commonicated,  and  in  that  philosopby 
itself.  The  form  is  that  of  the  dialogue.  The 
Dialogues  of  Plato  are  at  once  vivid  representa- 
tions of  AtlMiiian  life  and  chancier,  and  con- 


stituent parts  of  a  system  of  QDivenal  [Ji3»< 
sophy ;  the  harmonious  productions  of  a  geoioa 
which  combiued  the  dramatic  imagination  with 
the  scientific  intellect  in  a  degree  which  has 
never  before  nor  since  been  equalled.  It  is  in 
this  circumstance  that  we  must  seek  alike  for 
the  influence  which  Plato's  wcitines  hive  ex- 
erted, and  for  the  difficulty  of  ri^tly  appre- 
hending their  meaning.  What  haa  lieen  Baid 
of  history  in  general  may  with  equal  tnith  bo 
applied  to  the  Platonic  dialogues — that  they 
are  '  philosophy  teaching  by  eiamplea.'  In 
place  of  a  formal  refutation  of  sophiatcy.  WB 
am  introduced  to  living  sophists  ;  in  the  room 
of  an  elaborate  ^stem  of  philosophy,  we  meet 
the  greatest  philosophers  of  his  day,  reason- 
ing and  conversing  with  disciples  eager  in  tha 
pursuit  of  knowledge — with  Atheniaoa  full  of 
natural  prfjudiccs,  with  men  abounding  with 
individual  peculiaritjes.  In  some  of  these  tbe 
refutHtion  of  false  philoaophy,  in  othota  the 
establishment  of  his  own,  is  the  leading  olject ; 
while  others,  again,  seem  chiefly  designed  U 
eiempliflcntions  of  scicutiSc  method  generally; 
thouah  there  are,  perhaps,  none  which  do  not 
contribute  to  the  gradual  developanent  of  his 
own  system. 

Bnt  it  is  not  merely  in  the  form  in  windi 
his  doctrines  are  clothed  that  we  discem  the 
compreheasiveneBB  of  Plato's  svnius.  The 
same  quality  is,  as  wo  have  said,  equally  ap- 
parent in  the  philosophy  of  which  his  dialogues 
are  the  vehicle.  By  referring  to  the  articles 
Elkatic,  Ionic,  and  Ptthiqoskui  Fbua- 
soPET,  iba  reader  will  be  able  to  form  aonis 
conception  of  the  systems  which  preceded  that 
of  Plain.  In  each  of  these  some  leading  ides 
ia  taken  np,  and  traced,  generally  to  the  exclu- 
sion of  all  others,  through  all  its  possible  con- 
sequences. These  three  schools  may,  indeed, 
be  severally  taken  as  the  representativea  of  the 
three  constituent  portions  of  universal  philo- 
sophy ;  the  FJsatica  of  the  lineal  or  dialectic ; 
the  lonians  of  tbe  physical ;  and  the  J^ftha- 
goreana,  though  in  a  less  exclusive  d^ree,  of 
Ule  ethical  element  Itwaaiu  Plato  that  these 
different  tendencies  lirst  converged.  Each, 
viewed  hy  itself,  wa»  essentiaUy  partial  and 
one-aided,  and,  with  whatever  of  truth  it  mi^t 
contain,  mnst  necessarily,  by  its  very  endn- 
elvencss,  combine  much  of  error.  Of  this  di^ 
cumBtancs  the  sophists  had  taken  advantage, 
and,  by  setting  the  doctrines  of  one  sjilem  in 
contradiction  to  those  of  another,  had  suc- 
ceeded in  introducing  a  nnivenal  acepti- 
cism.  Plato  was  thos  led  clearly  lo  discern 
the  necessity  of  laying  the  foundations  of 
science  deeper  than  they  had  been  laid  by  his 

tired  ccesBors.  The  ultimate  unity  of  all  know- 
edge,  properly  so  called,  and  the  mntoal  de- 
pendence of  all  ita  parts  on  each  other,  is 
the  fundamental  hypothesis  of  his  philoaophy. 
How  this  first  pnnciple  was  to  be  attaina 
whether,  indeed,  it  were  attainable  or 
could  only  be  ascertained  hy  a  previona  en 
into  the  nature,  not  of  Mfif,  bnt  of  ibioM..-,.. 
This  is  one  mark  which  difltin^iiiahfla  Plato  frva 
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earlier  speculators ;  and  it  is  important  to  bear 
It  in  mind,  if  we  would  form  a  correct  esti- 
mate of  the  services  rendered  hy  him  to  the 
progress  of   philosophy.     The   hint  was  un- 
questionably given  by  Socrates,  but  Plato  was 
the  only  one  among  his  immediate  disciples  | 
who  appears  to  have  followed  it  up.    He  may,  j 
in  truth,  be  styled  the  founder  of  the  ancient 
psychology ;  and  the  dialogue  entitled  J%e<tt€-  \ 
tus  may  J[>e  considered  one  of  the  most  im-  j 
portant  contributions  to  the  most  important 
branch  of  that  science,  the  theory  of  percep- 
tion  and  judgment,  which  antiquity  affords,  i 
It  is  in  this  dialogue  that  the  negative  side 
of  the   enquiry  into  knowledge  is  contained.  | 
Knowledge,  it  is  there  shown,  is  not  to  be  con- 1 
founded  citJier  with  the  impressions  on  the  j 
senses,  or  with  thejudgments  {I6{as)  founded 
upon  them.    Sensation,  by  its  very  nature,  is  > 
relative  only ;  it  is  the  joint  effect  of  the  condi-  | 
tions  of  our  internal  constitution  and  a  motion,  I 
or  change,  communicated  from  without.    Judg- ; 
ment,  in  so  far  as  it  is  founded  on  a  prior  im- 1 
pression,  can  have  no  validity  save  in  reference 
to  that  impression.  Pure  knowledge,  therefore, 
if  it  exist  at  all,  must  be  sought  in  some  other 
direction.    It  is  here  that  the  celebrated  doc- 
trine of  ideas  finds  its  place.    Without  enter- 
ing into  the  question  more  deeply  than  our 
limits  allow,  it  is  sufficiently  clear  that  no 
other  word,  such  as  conception,  notion,  or  the 
like,  is  adequate  to  convey  all  that  Plato  meant 
by  an  idea,     [UmvxBSAi.]     Having  failed  in 
finding  alike  knowledge  in  the  senses  and  per- 
mancnt  being,  its  object  in  nature,  he  was  driven, 
in  order  to  avoid  the  sophistic  doctrine  of  the  re- 
lative nature  of  all  knowledge,  to  seek  for  the 
true  objects  of  reason  in  something  distinct  from 
the  material  universe.    In  place  of  the  doc- 
trine of  Protagoras,  *  Man  is  the  measure  of 
all  things,'  he  substituted,  '  God  is  the  measure 
of  all  things ; '  meaning  by  this,  as  he  else- 
where explains  himself,  Uiat  in    the  divine 
nature  reason  and  being  are  one.    Prom  this 
original  unity,  which  is  denominated  by  Plato 
the  good,  or  the  supreme  good,  proceed,  on  the 
one  hand,  human  reason ;  on  tne  other,  those 
ideas  which  constitute  all  in  nature  that  is 
real ;  i.  e.  all  that  the  reason  can  apprehend. 
"We  might  hence  be  led  to  suppose  that  the 
modem  term  law  may  be  correctly  used  in 
place  of   the  Platonic  idea.    But,  when  we 
examine  the  matter  more  narrowly,  we  shall 
find  an  essential  difference  between  the  two 
words,  not  merely  in  the  ontological  or  theo- 
logical considerations  just  referr^  to,  but  also 
in  the  habit^  which  Plato  inherited  from  his 
master  Socrates,  of  referring  the  laws  of  the 
imiverse  to  a  moral  or  ideological  standard. 
The  three  great  ideas  of  truth,  beauty,  and 
order  or  fitness,  are  the  ultimate  unities  to 
which  he  conceives  it  to  be  the  business  of  the 
reason  to  refer    all  its    conceptions.    These 
ideas  are  themselves  included  m  the  hiffhest 
unity,  or  God,  from  whom  it  is  that  they  £riTe 
Kheir  rcaBty.    But  the  supreme  nature  if  to  of 
JBComprdhM^Mible ;  it  is  in  the  consdoutneM  of 
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our  separation  from  the  great  source  of  being 
that  philosophy  takes  its  rise.  The  senses 
first  suggest  to  us  this  want :  we  strive  to 
bring  their  phenomena  imder  general  concep- 
tions; and  every  attempt  to  understand  the 
sensible  is  a  self-recognition  of  the  reason,  and 
a  step  towards  divinity.  Theology  is  therefore 
the  ultimate  science  in  which  all  the  other 
sciences  converge :  dialectics  as  the  science  of 
the  true,  ethics  as  the  science  of  the  morally 
beautiful,  and  physics  as  that  which  discerns 
the  order  and  fitness  of  outward  things.  Such 
is  a  very  imperfect  sketch  of  the  Platonic  idea  of 
science  in  its  three  constituent  parts.  Although 
the  threefold  division  above  given  is  nowhere 
expressly  laid  down  in  the  wi'itten  works  of 
Plato,  the  fact  that  it  is  taken  for  granted  by 
his  immediate  successors,  Xenocrates  and  Ari- 
stotle, justifies  us  in  supposing  that  it  formed 
part  of  Plato's  oral  communications.  But, 
besides  this  comprehensive  view  of  universal 
science,  we  are  indebted  to  Plato  for  many 
valuable  discoveries,  and  many  more  most 
pregnant  hints,  in  subordinate  branches  of 
enquiry.  Among  these  may  be  enumerated  the 
discussion  of  the  theory  of  pleasure  and  pain, 
and  their  relation  to  desire  and  emotion,  in  the 
Pkilebtu ;  of  the  first  principles  of  the  science 
of  grammar  in  the  Cratyltts  and  Sophist;  of 
the  nature  of  mathematical  science,  and  its 
place  in  ffeneral  philosophy,  Bep.  vi.  &c.  In 
the  BepuwiCt  whidi  contains  the  substance  of 
his  moral  doctrines,  the  intention  of  Plato 
manifestly  was  to  develope  the  idea  of  perfect 
humanity,  alike  in  the  individual,  and  in  what 
he  regarded  as  an  enlarged  transcript  of  the 
individual,  the  state.  [Ethics;  Liberty.]  The 
most  important  contribution  to  the  study  and 
right  understanding  of  the  Platonic  philosophy, 
with  which  modem  times  have  furnished  us,  is 
to  be  found  in  the  arrangement  of  his  Dialogues , 
and  the  introduction  prefixed  to  each,  by 
Schleiermacher,  a  work  which  has  been  trans- 
lated into  English.  (Hitter,  Gesch.  der  Phi- 
losophie,  b.  viii. ;  Trendelenburg's  Idea  Plat, 
ex  Aristot.  illust. ;  G.  H.  Lewes,  Biooraphical 
History  of  Philosophy,  The  best  emtions  of 
Plato's  works  are  those  of  Bekker  and  Stall- 
baum,  1858-60.  For  an  account  of  his  life, 
see  Ast's  Lehen  und  Schriften  Plafon.) 

In  1860,  Dr.  WheweU  published  The  Platonie 
DialogueM  for  En^ish  Readers,  Five  years  later 
Mr.  Grote  published  his  work  on  Plato  and 
the  other  Companions  of  Socrates,  in  which 
the  several  theories  respecting  the  purpose 
of  the  Platonic  philosophy  are  subjected  to 
a  rigid  and  searching  examination,  and  the 
critical  questions  connected  with  the  authen- 
ticity of  the  philosopher's  several  works  are 
fully  discussed.  The  practical  conclusion  ar- 
rived at  by  Mr.  Grote  is,  that  in  the  writings 
of  Plato  no  one  system  is  to  be  found  to 
which  he  adhered  consistently  through  life; 
the  reason  assigned  by  Mr.  Grote  being  that 
Plato  deliberately  refused  to  promulgate  his 
system.  Mr.  G.  H.  Lewes  (Fortnightly  Review, 
Sept  1,  1866)  maintains  that  he  never  framed 
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Cii3»  and  that  ihe  structure  of  the  Dialogues  of 
Search  and  the  Dialogues  of  Exposition  is  so 
•elf-contradictory  on  all  points  that  no  system 
of  philosophy  can  possibly  be  detached  from 
them.  Mc,  Grote  in  the  same  spirit  remarks 
that  when  Plato  propounds  positive  dogmas, 
'  he  does  not  bring  them  face  to  face  with  ob- 
jection, nor  verify  their  authority  by  showing 
that  they  afford  satisfactory  solution  of  the  dif- 
ficulties exhibited  in  his  negative  procedure. 
The  two  currents  of  his  speculation,  the 
afiKrmative  and  the  negative,  are  distinct,  and 
independent  of  each  other.  Where  the  affirm- 
ative is  especially  present  (as  in  Timaiu),  the 
negative  altogether  disappears.  Timseus  is 
made  to  proclaim  the  most  sweeping  theories, 
not  one  of  which  the  real  Sokrates  would  have 
suffered  to  pass  without  abundant  cross-exami- 
nation ;  but  the  Platonic  Sokrates  hears  them 
with  respectful  silence,  and  commends  after- 
wards.' 

Vlatoon  (Fr.  peloton,  a  ball  of  thread; 
Piedm.  platon  :  "Wedgwood).  In  the  Military 
art,  this  word  was  formerly  used  to  signify  a 
email  square  body  of  musketeers,  drawn  out 
from  the  main  body  to  strengthen  the  angle 
of  a  larger  square,  or  to  do  duty  in  ambus- 
cades or  defiles,  &c.,  when  there  was  not  room 
for  whole  regiments  or  battalions  to  act. 

The  word  is  now  never  used,  except  to  denote 
a  nimiber  of  recruits  assembled  for  instruction ; 
and  in  the  expression  platoon  eaercisff  which 
means  the  exercise  for  loading  and  firing, 
as  distinguished  from  the  manual  exercise,  or 
drill  for  carrying  the  rifie  or  carbine  in  various 
positions. 

Vlattnerite.  A  binoxide  of  lead  from 
Leadhills  in  Lanarkshire,  where  it  occurs  in 
iron-black  hexagonal  crystals,  with  the  edges 
truncated.    Named  after  Plattner. 

VlatjiTblnes  (Gr.  irKari^Pis^  broad-nosed). 
The  name  of  a  section  of  the  Linnsan  genus 
Simia^  including  those  species  which  have  the 
nostrils  separated  by  a  wide  interspace.  These 
monkeys  are  peculiar  to  the  New  World. 

Vlatjmomes  (Gr.  irXari/s,  and  trtatia^  body). 
The  name  of  a  family  of  Coleopterous  insects 
comprehending  species  with  a  wide  and  much 
depressed  Ikxiy.  These  insects  are  found 
under  the  bark  of  trees,  and  form  the  genus 
Cucujtie  of  Fabricius,  now  subdivided. 

VleadiniT  (Pr.  plaid).  Pleadings,  in  English 
Law,  are  the  preparatory  allegations  in  writing 
which  intervene  between  the  commencement  of 
a  cause  and  its  trial. 

The  first  object  in  deciding  a  dispute  between 
two  litigant  parties  is  always  to  ascertain  the 
subject  for  decision.  This  must  be  accomplishinl 
by  disengaging  the  point  in  debate  from  all 
the  extraneous  matter  in  which  the  complaints 
and  answers  of  the  respective  parties  have  in- 
volved it.  This  is  the  principle  from  which 
all  the  subtleties  of  the  system  of  pleading, 
commonly  called  specicU  pleading ^  are  derived ; 
and,  in  so  far  as  it  has  departed  from  this  ob- 
ject, it  has  wandered  from  its  original  purpose. 

Pleadings  were  conducted  orally  in  the  first 
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times  of  our  jurisprudence ;  the  partifls,  of 
their  advocates,  exposing  the  state  of  facts  on 
which  they  relied  successively  before  the  judge, 
who  moderated  between  them,  and  answering 
each  other  until  the  judge  was  able  to  fix  upon 
the  point  at  issue,  as  it  was  called ;  i.  e.  the 
question,  whether  of  i&ct  or  law,  on  which  the 
judge,  or  the  juiy,  was  eventually  to  deride. 
Hence  issues  are  said  to  be  in  fact  or  in  law. 
The  same  principle  governs  the  course  of 
vmtten  plMainas  now  adopted. 

The  plaintiff  or  complaining  party,  having 
summoned  the  defendant  into  court  l^  a  writ 
of  summons,  makes  his  statement  of  the  natore 
of  his  complaint,  which  is  termed  a  declara- 
tion. The  defendant  may  now  answer  him, 
either  by  denying  that  there  is  any  groimd  in 
law  for  the  action,  because  there  is  defect  in 
substance  in  the  plaintiff's  alleged  right,  or  de- 
fect in  form  in  his  proceedings ;  or  by  contro- 
verting the  facts  which  he  alleges,  or  allegingnew 
facts  in  answer  to  them.  In  the  former  case 
the  defendant  demurs  to  the  declaration ;  in  the 
latter  case  he  answers  by  one  or  more  pleas. 

A  demurrer  may  take  place  either  at  this  or 
at  any  subsequent  stage  of  the  proceedings; 
and  may  be  made  either  by  plaintifif  or  defen- 
dant. If  the  demurrer  comes  to  be  argued 
(which  is  done  in  term  time,  or  in  bench,  before 
the  judges  of  the  court  in  which  the  action 
is  brought),  the  court  will  examine  the  whole 
pleadings  on  both  sides ;  and  their  decision  on 
thopoint  of  law  is  final  as  to  the  action. 

The  defendant  may  answer  or  traverse  the 
facts,  (1)  by  pleading  what  is  termed  the  general 
issue;  a  form  which,  in  its  original  significa- 
tion, implied  an  absolute  denial  of  the  facts 
on  which  the  plaintiff  founded  his  complaint ; 
although  by  tne  refinements  introduced  into 
pleading,  the  general  issue  was  formerly  admit- 
ted, in  each  ox  the  Bevenl  forms  of  action,  not 
only  to  deny  the  plaintiffs  facts,  but  to  allow 
the  defendant  to  bring  forward  other  facts  in 
answer.  These,  however  more  properly  form 
the  subject  (2)  of  special  pUas^  and  are  now 
submitted  in  that  manner.  When  the  de- 
fendant admits  all  or  a  part  of  the  plaintiff*8 
facts,  but  relies  on  certain  other  facts  as  ex- 
onerating him  from  the  liability  asserted  by  the 
plaintiff,  he  ought  to  state  these  facts  in  answer ; 
for  instance,  in  order  to  answer  the  claim  of  a 
debt,  that  it  is  barred  by  length  of  time,  or 
that  the  defendant  has  a  set-off  to  allege  against 
it :  this  is  termed  a  plea  by  way  of  confession 
and  avoidance.  To  this  the  plaintiff  may  reply 
in  his  second  statement,  called  a  replication, 
either  by  denying  the  defendant's  facts,  r.c.  a 
replication  bg  way  of  traverse,  or  by  allegmg 
fresh  ones;  the  defendant  may  deny  t^se, 
or  again  allege  fresh  ones,  in  his  rtjoinder; 
sometimes  a  surrejoinder,  a  rebutter,  and  a 
surrebutter  may  be  added ;  and  the  edifice  of 
pleading  is  raised  by  stories  gradually  narrow- 
ing, by  the  exclusion  of  superfluous  facts,  until  it 
reaches  its  summit  in  the  production  of  one  or 
more  definite  issues,  either  in  law  or  fact,  the 
decision  of  which  finally  arranges  the'dispvte. 
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ThuB,  in  an  action  of  debt,  tho  defendant 
pleads  Bpecially  the  statute  of  limitations,  i.  e. 
that  more  than  six  years  hare  passed  since 
the  cause  of  action  accrued ;  the  plaintiff  replies, 
admitting  the  length  of  time,  but  alleging  that 
the  defendant  has  since  promised  to  pay  the 
debt ;  this  the  defendant  denies  in  his  rejoinder ; 
and  hereupon,  i.  e.  on  the  fact  of  the  promise, 
issue  is  joined. 

A  plaintiff  complains  of  breach  of  covenant 
by  his  lessee,  in  not  repairing  premises.  The 
defendant  pleads,  admitting  the  lease  and  the 
want  of  repair ;  but  alleges  that  he  had  received 
from  the  plaintiff  a  release  from  all  his  liability. 
The  plaintiff  replies,  admitting  the  release,  but 
asserting  that  it  was  obtained  from  him  by 
force  or  duress.  The  defendant  may  perhaps 
deny  the  legal  sufficiency  of  this  ground,  or 
demur  to  the  replication ;  or  he  may  traverse  it 
in  his  rejoinder,  denying  the  force  or  duress. 
In  the  former  case,  an  issue  of  law  is  raised 
for  the  court ;  in  the  latter,  an  issue  of  fact  for 
the  jury. 

The  attorneys  for  the  parties  deliver  in  their 
respective  pleadings  on  -j^per  to  the  officers  of 
Uie  court.  When  issue  is  joined,  these  plead- 
ings are  entered  on  a  parchment  roll,  on  which 
the  issue  is  likewise  entered.  This  roll  is  called 
the  record,  and  is  preserved  as  an  authentic 
memorial  of  the  proceedings  in  the  case ;  the 
verdict,  and  the  judgment,  being  entered  on  it. 

The  system  of  pleading  at  law  gradually 
attained  a  highly  artificial  state,  and  its  strict- 
ness and  subtlety  were  not  unfrequently  the 
cause  of  great  delay  and  expense  to  litigants, 
who  found  their  causes  determined  rather  on  a 
technical  point  of  pleading  than  on  the  sub- 
stantial merits  of  the  case.  An  extensive  reform 
of  the  whole  system  was  accordingly  introduced 
in  1852  by  the  Common  Law  Procedure  Act  of 
that  year,  which,  without  interfering  with  the 
general  principles  of  pleadings,  has  greatly 
simplified  and  improved  the  details  of  practice. 

PUading  in  Equity, — The  system  of  pleading 
in  equity  differs  materially  from  that  adopted 
at  law.  In  a  suit  in  equity,  all  persons  having 
any  interest  whatever  in  the  subject-matter  of 
the  proceeding,  must  be  in  some  way  represented 
in  it^  and  the  court  takes  possession  as  it  were 
of  the  whole  matter,  directs  accounts  or  en- 
quiries when  necessary,  and  decides  upon  the 
rights  of  the  different  parties.  Suits  in  equity 
are,  therefore,  for  the  most  port  of  a  more  com- 
plicated nature  than  actions  at  law,  and  less 
capable  of  being  reduced  to  an  affirmance  by 
the  one  party  and  a  denial  by  the  other  of 
a  particular  fact^  on  which  an  issue  can  be 
joined,  and  which,  when  decided,  terminates  the 
proceedings.  The  plaintiff  in  equity  commences 
by  filing  a  biU,  wnich  still  retains  the  suppli- 
cant form  of  an  application  to  the  lord  chan- 
cellor for  his  intervention  to  prevent  or  remedy 
iigustice.  The  bill  contains  a  oondse  state- 
ment of  the  plainttfTscase,  followed  bv  a  prayer 
ioT  the  relief  to  which  he  deems  himself  entitled, 
M  for  an  ixgnnction  agains  the  infringement 
€f  a  patent,  for  the  adminiftntioii  of  a  testa- 
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I  tor*f  estate,  for  a  declaration  of  the  rights  of 
the  parties  entitled  to  trust  property,  or  the 
like.  The  plaintiff  has  the  power  of  interro- 
gating the  defendant  minutely  with  respect  to 
the  facts  stated  in  the  bill,  for  the  purpose  (^ 
obtaining  discovery  or  admissions  with  respect 
to  them ;  and  the  defendant,  whether  so  inter- 
rogated or  not,  is  at  liberty  to  file  answers  to 
the  bill  for  the  pim)ose  of  stating  his  own 
view  of  the  case.  Both  bill  and  answers  are 
printed,  and  printed  copies  are  deposited  among 
the  records  of  the  court  In  the  regular  course 
the  plaintiff  now  files  a  replication  to  the  an- 
swers, which  puts  the  parties  at  issue,  and  they 
then  proceed  to  adduce  proofs  of  the  facts 
when  necessary,  and  the  cause  is  set  down  for 
hearing  and  a  decree  made,  either  interlocutory 
or  final  as  the  case  may  be.  At  the  present 
time,  however,  it  is  usual  for  the  plaintifiT,  in- 
stead of  filing  replication  J  to  move  for  a  decree, 
by  which  means  the  cause  is  brought  on  in 
a  more  summary  wapr.  A  defendant,  instead 
of  answering  the  plamtiff  s  bill,  may  demur  or 
plead  to  it  under  similar  circumstances  to  those 
above  referred  to  in  which  such  defences  are 
admitted  at  law.  Demurrers  in  equity  are  not 
unfrequent,  and  often  furnish  a  ready  mode  of 
deciding  the  point  at  issue  between  the  parties. 
Pleas  arc  less  common,  and  arc  discountenanced 
by  the  courts,  who  usually  consider  the  plaintifT 
to  be  entitled  to  discovery  by  obtaining  an 
answer  from  the  defendant,  unless  some  valid 
objection  appears  upon  the  face  of  the  bill  and 
is  taken  by  demurrer.  The  system  of  pleading 
in  equity,  though  generally  free  from  the  snb- 
tlety  and  techmcality  whioi  formerly  prevailed 
at  law,  became  by  degrees  subject  to  prolixity 
and  other  faults  involving  delay  and  expense, 
and  an  efficient  reform  was  introduced  in  the 
year  1862  by  the  stut.  15  &  16  Vict.  c.  86,  and 
the  general  orders  made  under  that  Act. 

The  systems  of  pleading  above  referred  to 
both  at  common  law  and  equity  are  now,  under 
the  Judicature  Act  1873,  to  be  superseded  by 
simple  statements  of  the  complaint  and  defence 
of  plaintiffs  and  defendants  to  bo  printed  and 
delivered  to  the  parties.  But  the  details  of  the 
new  procedure  ore  not  yet  settled. 

Vleasnra  Oronnd.  That  portion  of  gronndt 
adijoining  a  dwelling  in  the  country,  which  it 
exclusively  devoted  to  ornamental  purposes. 
In  the  ancient  style  of  gardening,  the  pleasure 
ground  was  laid  out  in  straight  w^iks  anaregnlar 
or  symmetrical  forms,  commonly  borrowed  from 
architecture ;  but  in  the  modem  style  it  is  laid 
out  in  winding  walks,  and  in  forms  borrowed 
from  nature.  A  portion  of  lawn  or  smooth 
grassy  surface  may  be  considered  as  eflusentikl 
to  the  pleasure  ground  under  "both  styles. 

Vlebelaas  (Lat  plebs).  The  free  citizens  of 
Borne  who  did  not  come  under  the  class  of  the 
patricians  or  clients.  Though  personally  inde- 
pendent, they  had  in  early  times  no  political 
power,  the  government  being  entirely  in  tJie 
hands  of  the  patricians,  who  formed  the  original 
popului  (Ghr.  ir6Xks)  or  people. 

The  origin  of  the  pleos  is  a  sulgeet  oC 
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oontroTersy,  which,  from  a  lack  of  historical 
records,  it  is  perhaps  impossible  to  settle  con- 
clnsiyely.     The  relation  of  the  plebs  to  the 
Cloents  is,  especially,  obscure;  but  if  it  be 
admitted  (and  the  conclusion  is  at  least  doubt- 
ful) that  all  plebeians  were  originally  included 
in  the  Client^,  from  which  some  had  succeeded 
in  emancipating  thcmsolvcs,  and  that  the  citi- 
zens of  Alba  and  other  towns  were  incorporated 
into  the  plebeian  ranks,  then  the  whole  body  of 
Boman  citizens  consisted  of  two  classes,  both 
sprung,  in  part  ut  least,  from  the  same  stock, 
but  between  which  there  was  no  right  of  inter- 
marriage (Jtts  connubii).    The  plebeians,  thus 
prohibited  from  allying  themselves  with  patri- 
cian families  by  marriage,  were  also  debarred 
^m  the  franchise  (Jus  suffragii),  and  from 
filling  any  public  offices ;  and  in  default  of 
any  defined  relations  with  the  ruling  class, 
were  entirely  without  legal  remedies  against 
the  oppression  of  the  patrician  houses.    This 
state  of  things  led  necessarily  to  a  struggle 
between  the  two  orders,  in  which  the  plebeians, 
haying  laid  the  foundation  of  their  freedom 
by  the  establishment  of  the  tribunate,  slowly 
wrested  from  the  patricians  the  privilege  of 
filling  the  several  magistracies,  and  overthrew 
the  religious  barriers  which  at  the  outset  had 
placed    a    barrier    between    the  two  classes. 
The  histoiy  of  this  struggle  is  given  by  Livy, 
J>iony8ius,  and  other  writers;    but  no  con- 
temporaiy  accounts  have  come  down  to  us,  nor 
have  we  any  warrant  for  affirming  that  any 
such  accounts  ever  existed,  while  the  narratives 
which  we  possess  contradict  each  other  and  them- 
selves in  the  order  of  the  incidents  and  the 
motives  and  policy  of  the  actors.     Plebeian 
grievances  are  said  to  be  removed  by  enact- 
ments which  are  apparently  not  designed  to 
relieve  them ;  and  complaints  which  had  seem- 
ingly been  forgotten  are  sometimes  revived  for 
no  veiy  obvious  reason.    So  again,  down  to  the 
law  of  Publilius  Volero,  assigned  to  the  year 
470  B.  c,  political  agitation  had  reference  to 
the  struggles  between  the  patricians  and  the 
plebeians,  to  demands  for  plebeian  offices,  or  for 
a  redistribution  of  lands ;  but  at  this  point  all 
these  causes  for  excitement  suddenly  disappear, 
and  in  their  place  we  have  an  absorbing  desire 
for  the  compilation  of  a  code  of  written  laws. 
The  details  of  the  great  conflict  between  the 
two  orders  of  Roman  citizens  can  thus  be 
traced  with  no  greater  certainty  than  the  other 
events  of  Koman  history  down  to  the  period  of 
the  Punic  war.    (Sir  G-.  C.  Lewis,  CrecUlrility  of 
Early  Roman  History,) 

Fleblaoltnin  (Lat.  a  decree  of  the  people). 
In  Boman  History,  a  law  enacted  oy  the 
comitia  of  tribes  on  the  rogation  of  a  tribune. 
In  after  times  plebiscita  acquired  the  force  of 
leges,  which  at  first  could  only  be  passed  with 
the  consent  of  the  patricians. 

Fteotoffnatlies  (Ghr.  vXckt^t,  twisted,  and 
yifdBoSt  a  jaw).  The  name  of  an  order  of 
fishes,  including  those  which  have  the  maxil- 
lary bones  anchylosed  to  the  sides  of  the 
yiemaTJllaries,  which  alone  form  thi9  jaws* 
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Vtootropoma  (6r.  wXi|jcTpoir,  a  goad^  and 
vd/uo,  a  lid).  A  name  applied  by  Cnvier  to 
a  genus  of  Percoid  fishes,  characterised  bj 
having  the  angle  of  the  preoperculom  pro- 
duced, or  divided  into  a  senes  of  sinnes, 
like  those  which  arm  the  rowel  of  a  spur. 
All  the  species  are  exotic,  and  belong  to  warm 
climates. 

Vlaotmin  (Gr.  wXyjicrpov ;  from  wX^ow,  / 
strike).  The  small  ivoiy  instrument  with 
which  the  ancients  struck  tne  Ivre. 

Vledffe  (Fr.  pleige,  Ger.  pfiiuit :  Wedgwood). 
In  Law,  anything  pawned  or  deposited  by  way 
of  security. 

Vtolades  (Gr.  nxciciScs).  In  Greek  My- 
thology, seven  sisters  who  are  spoken  of  as 
daughters  of  Atlas  and  Pleione  or  iEthra ;  of 
Erechtheus ;  of  Cadmus ;  and  of  the  queen  of 
the  Amazons.  Of  these  sisters,  six  are  de- 
scribed as  visible,  the  causes  for  the  disap- 
pearance of  the  seventh  being  variously  given. 
When  the  Pleiades  slew  themselves  for  grief 
at  the  loss  of  their  sisters  the  Htabss,  they 
were  transformed  into  a  cluster  of  stars  at  tho 
back  of  Taurus.  According  to  another  version, 
they  were  companions  of  Artemis,  sister  of 
Phffibus  Apollo ;  being  pursued  by  the  hunter 
Orion,  they  besought  the  interference  of  Zeus, 
who  changed  them  into  doves  (vcXctciSf  9). 

Vleiatooena  (a  woid  coined  from  Gr.  vXcS^ 
oTos,  most,  and  itauf6s,  new).  A  term  in  Geology 
somewhat  recently  introduced,  intended  to  in- 
clude many  of  the  newest  tertiary  deposits.  Th»> 
varieties  of  drift  deposit,  the  cavern  deposits,, 
and  certain  beds  near  the  mouths  of  rivers  in 
England,  have  been  included  as  Pleistocene- 
deposits. 

VleaaitT  (I^t.  plenus,/E<^.  In  Law,  the- 
state  of  a  benefice,  office,  Sec,  when  full :  in 
opposition  to  vacancy. 

Plena  Adinlnlatrawtt  (Lat.).  In  Law,  a 
plea  pleaded  by  an  executor  or  adnunistrator 
to  an  action  on  a  liability  of  the  deceased,  thai 
he  h&B  fully  administered  his  goods. 

Vlenleoms  (Lat.  plenus,  full,  and  comu^ 
a  horn).  The  name  of  a  tribe  of  Bnminants, 
including  those  which  have  horns  composed  of 
a  uniform  solid  osseous  substance,  as  the  ant- 
lers of  deer.     [Cobnua.] 

Vlenlpotentiary.    [Ambassador.] 

Vleosaam  (Gr.  xxcoyo^/u^y ,  cJKess).  In  Bhe- 
toric,  a  redundant  phrase  or  expression,  some- 
times introduced  to  give  additional  energy,  at 
other  times  needless  and  ungracefuL 

Vtoonaata  (Gr.  irXf^ra<rros,  abundant).  A 
dark  or  pearly-black  variety  of  iron-and-mag^ 
nesia  Spmel,  found  at  Candy  in  Ceylon,  &c 
[CAXDm.]  When  cut  and  polished,  Pleonaste 
forms  a  gem  of  considerable  brilliancy. 

Vlealomorplilaiii  (Gr.  vX^ios,  near,  and 
/Mp^,  form).  A  term  applied  to  ctystaUised 
substances  the  forms  of  wnich  doaely  resemble 
each  other,  but  are  not  absolutely  identieaL 
The  primary  form  of  sulphate  of  strontia  is  a 
rhombic  prism  veiy  similar  to  that  of  sulphate 
of  baryta ;  but  on  measuring  the  inelinat^  of 
corresponding  sides  on  eaeb  priani,  the  diflbrenoQ 
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eaneds  2®.    Similar  differences  are  observable ' 
in  Uie  rhomboliedrons  of  carbonate  of  lime  and 
carbonate  of  iron.    Such  substances,  therefore, 
are  pUtiomorphotts. 

Vlesiosanms  (Or.  vX^ortoy,  and  cravpos,  a 
lizard}.  The  name  of  a  genus  of  extinct  marine 
saurians,  remarkable  chiefly  for  their  length  of 
neck.  The  head  is  small,  but  like  that  of  a 
crocodile;  the  vertebra)  are  articulated  gene- 
rally by  nearly  plane  surfaces ;  the  cervical 
vertebrse  have  an  articular  surface,  divided  by 
a  longitudinal  impression,  for  a  rudimental  rib 
on  each  side,  and  two  vascular  foramina  beneath. 
The  digital  bones  of  both  the  hind  and  fore 
extremities  are  flattened,  and  arc  enveloped  in 
a  sheath  of  skin  like  the  piddles  of  the  Cetacea. 
The  remains  of  the  Pieaiosmtri  occur  in  the 
formations  from  the  Muschklxalk  to  the  chalk 
inclusive ;  but  are  most  common  in  the  lias 
and  Kimeridge  clay  beds. 

Vletbora  (Gr.  ir\rie<&p7i,  from  irA^w,  /  am 
fuU),  A  redundant  fullness  of  the  blood- 
vessels. It  results  from  various  causes,  gene- 
rally referred  to  sanguine  plethora,  to  which 
the  robust  and  athletic  arc  most  subject ;  and 
to  serotts  plethora,  which  attacks  debilitated 
constitutions. 

Vletbron  (Gr.  xX^^pop).  In  the  lUad  and 
Odyasetf,  the  plethron  is  a  measure  of  surface. 
As  such  it  was  the  fundamental  land  measure 
in  the  Greek  system,  being  the  square  of  100 
feet.  But  like  other  land  measures,  it  came  to 
bo  used  also  as  a  measure  of  length ;  and  was 
in  this  sense  equal  to  about  101  English  feet. 

Vlaura  (Gr.).  The  membrane  which  covers 
the  inner  surface  of  the  thorax  and  its  viscera. 
It  forms  two  distinct  portions,  or  bags,  which, 
being  applied  laterally  to  each  other,  form  the 
partitions  called  the  mediastina. 

Vleurapopliyals  (Gr.  vXcvpoV,  a  rib,  and 
itw^wrts,  process),  A  pair  of  bones  which 
form  autocenous  elements  of  the  hsemal  arch 
of  the  typical  vertebra.  In  the  thoracic  seg- 
ments of  many  vertebrates,  they  form  the  costal 
appendages  or  ribs, 

Flatarenolijiiia  (G^.  irXcupcl,  a  rib,  and 
tyXVfAos,  juicy).  In  Vegetable  Physiology, 
the  woody  tissue,  consisting  of  tough  slender 
tubes,  out  of  which  the  woody  parts  are  mainly 
formed. 

Vtomitls  (Gr.).  FUurisy,  Inflammation 
of  the  pleura.  This  disease  begins  with  fever, 
cough,  pain  in  the  side,  a  peculiar  hard  and 
strong  pulse:  the  s3rmptoms  often  run  on 
witii  great  rapidity,  attended  by  very  painful 
zespiration  and  other  alarming  s}*mptoms. 
The  treatment  must  be  prompt  and  decided  :  it 
ooniicts  in  bleedina,  blisters,  and  the  admini- 
stration of  calom^  and  opium  at  frequent 
intervals.  Pleurisy  is  often  associated  with 
pneomonia  or  inflammation  of  the  lung  tissues. 

VteurooUuM.    [WAONnuTB.'l 

FlmironeotidiB  (Gr.  vxcvp^  a  aide,  and 
K^^amit,  a  swimmer).  The  name  of  a  &mily  of 
Jngidar  fishes  which  swim  on  their  side,  and 
of  which  the  genus  Piturcneetea,  or  sole,  is  the 
type ;  they  are  oommonly  ctHtd/ai'Jiikit^ 
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Vlezos  (Lat.).  The  system  of  equationc 
re(^uired  for  the  complete  expression  of  the  Z6* 
lations  which  exist  between  a  set  of  quantities. 
Usually  the  equations  of  the  system  are  move 
numerous  than  the  relations  to  be  expressed. 

PLEXtrs.  In  Anatomy,  this  term  is  sub- 
stantively appUed  to  those  portions  of  nerves 
which  interweave  and  interchange  fasciculi, 
appearing  to  anastomose  with  each  other,  as 
e.g.  in  the  arm-pit,  forming  the  axillary  or 
branchial  plexus,  and  in  the  loins,  forming 
the  lumbar  plexus.  As  nerves  approach  their 
final  distribution  in  the  several  tissues,  Uie 
minute  fibres  commonly  form  delicate  reticula- 
tions called  the  terminal  plexuses. 

FUom  (Lat  plico,  /  /old).  A  disease  said 
to  be  peculiar  to  Poland,  Lithuania,  and  Tar- 
tary,  m  which  the  hair  becomes  matted  and 
inextricably  entangled.  It  is  often  called  Htco 
Poloniea. 

Vllotdentlae  (Lat.  plico,  and  dens,  a  tooth). 
That  modification  of  dentine  in  which  the  sub- 
stance is  folded,  as  it  were,  on  a  series  of 
vertical  vascular  plates,  which  radiate  from  the 
central  axis  of  the  pulp,  and  which  is  accom- 
panied by  a  fiuted  character  of  the  exterior  of 
the  tooth :  the  basal  part  of  the  teeth  of  the 
WoLF-FiSH,  of  the  Lepidosteus  oxyurus,  and  ot 
the  Ichthyosaurus,  affords  examples  of  pUci- 
dentine. 

FUotpennates  (Lat  plico,  and  penna,  a 
feather).  The  name  of  a  tribe  of  Neuropterous 
insects,  comprehending  those  which  have  the 
inferior  wings  wider  than  the  others,  and  folded 
longitudinally.  The  mandibles  are  wanting  in 
this  tribe,  which  is  represented  by  the  genus 
Phryganea,  or  caddice-flies.  [Caddicb  Wobxs.] 

VllnUui.  A  variety  of  Mispickel  found  in 
crystals  at  St.  Gotthard,  &c. 

FUntH  (Gr.  xx(r0or,  a  brick).  In  Architec- 
ture, the  lowest  member  of  the  base  of  a 
column,  bearing,  as  its  name  implies,  the  form 
of  a  square  brick  or  tile.  [Basb.!  Sometimes 
the  abacus  of  the  Tuscan  capital  is  called  the 
plinth  of  the  capital. 

Vlintbita  (Gr.  wKiyBos,  from  its  brick-red 
colour).  A  compact  and  earthy  hydrated 
silicate  of  iron,  found  in  Ireland  at  Down 
Hill,  county  Antrim,  and  Uttle  Deer  Park  near 
Glenarm,  in  reddish  trap-rock. 

VUooeiie.  This  name  is  coined  from  Gr. 
irXc(«r,  more,  and  koipSs,  new,  and  was  intended 
to  mean  that  among  the  fossil  remains  of  rocks 
so  called  more  than  half  were  identic^  with 
known  living  species.  Bocks  of  the  newer 
tertiary  period  were  thus  named  by  Sir  C.  IgreU, 
and  the  name  has  been  preserved.  As  mazkhig 
a  group,  the  name  is  sufficiently  useful;  but 
the  exact  meaning  originally  intended  is  now 
of  secondary  importance. 

The  pHocene  rodu  of  England  are  varied 
and  tolerably  extensive,  ^ey  include  the 
red  crag  and  coralline  crag  of  the  eastern 
counties.  The  corresponding  rocks  on  the 
south  flanks  of  the  Alps  are  on  a  laise  scale,  the 
sab-Apennine  deposits  being  indnded  amongst 
them.     Modi  ol  the  hrcma  coal  of  Westem 
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Ctonnany  is  also  of  this  period,  and  Sidly, 
Greece,  and  Asia  Minor  all  contain  contempo- 
zaneoos  rocks  of  veiy  large  extent.  Still  far- 
ther to  the  east,  in  the  Artuo-Caspian  plain  they 
■ze  continued.    They  are  also  found  in  India. 

Hany  parts  of  the  pliocene  series  are  locally 
rich  in  fossils  of  all  kinds.  None  are  more 
remarkable  than  the  great  accnmnlatioDS  in 
the  Aralo-Caspian  plains  and  the  Crimea. 
The  Tarious  subdiTisions  and  local  representa- 
tiye  rocks  will  be  fonnd  described  nnder  special 
lieadings. 

VUolopbos.  A  genus  of  Fcrissodactyle 
Mammalia  from  the  middle  eocene,  or  London 
clay.  In  this  genus  the  typical  dentition  of 
forty-four  teeth  was  maintained,  in  common 
with  thirty-eight  other  genera,  from  the  earlier 
tertiary  age.  The  ungulate  and  herbirorous 
character  of  the  genus  is  marked  by  the  modi- 
fications of  the  lower  jaw,  especially  by  the  re- 
latiye  dimensions  of  Uiose  parts  of  the  ramtis 
to  which  the  temporal,  masseter,  and  pterygoid 
muscles  are  attached.  As  the  form  of  the  head, 
however,  bore  some  remote  analogy  to  that 
of  the  Camivora,  the  name  of  fnJpiceps  (fox- 
headed)has  been  given  to  the  only  known  species. 

FUopitlieous*  A  genus  oi  fossil  Gibbous 
or  long-armed  apes,  which, has  been  discovered 
in  miocene  deposits  in  the  South  of  France. 
Its  affinities  were  with  Dryopithectis  and  the 
JB^hates  of  India. 

Pliosanms*  A  genus  of  fossil  Sauroptery- 
ffian  Ecptilia,  allied  to  FUsiosauruSf  but  differ- 
ing from  that  genus  in  the  shorter  and  more 
powerful  neck,  the  more  massive  proportioils  of 
the  jaws  and  paddlebones.  The  limbs  were 
proportionately  much  shorter  than  in  Plesiosau- 
ru8.  The  genus  is  peculiar  to  the  Kimeridge 
and  Oxford  clays. 

Vlombiarite.  A  hydrated  silicate  of  lime 
deposited  from  the  thermal  waters  of  Flom- 
bieres. 

Vlonfito  (Fr.).  In  Fortification,  the  dip 
or  declension  of  the  superior  slope  of  the 
parapet. 

Vlottiiiff.  In  Sur^e^ring,  this  word  signi- 
fies the  describing  or  laying  down  on  paper  the 
several  angles  and  lines  of  a  tract  of  land 
which  has  been  surveyed  and  measured.  It  is 
usually  performed  by  means  of  a  Protbactob, 
but  sometimes  by  the  plotting  scale. 

Vlotttnff  Soala*  A  mathematical  instru- 
ment used  in  plotting ^  or  setting  ofif  the  lengths 
of  lines  in  surveying.  It  consists  of  two  gra- 
duated ivory  scales,  one  of  which  is  perforated 
nearly  its  whole  len^h  by  a  dovetail-shaped 
groove,  for  the  reception  of  a  sliding  piece  to 
which  the  second  scale  is  attached,  and  with 
which  it  moves,  the  edge  of  the  second  being 
always  at  right  angles  to  the  edge  of  the  first. 

By  this  means  the  rectangular  co-ordinates 
of  a  point  are  measured  at  once  on  the  scales ; 
or  tne  position  of  the  point  laid  down  on  the 
plan.  The  same  object  is  more  conveniently 
attained  by  means  of  a  graduated  ojfset  mcoU^ 
which  slides  along  a  simuarly  graduated  fixed 
•ealsy  to  which  it  ^ways  zimai&s  perpendicular. 
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Flotas  (Ur.  irXanSt^  floating),  A  genus  of 
web-footed  birds  of  the  £unily  Fxlbcakidjb,  and 
nearly  allied  to  the  cormorants.  They  are 
generally  known  by  the  name  of  Anktnga,  or 
darierSt  from  the  rapidity  with  which  they 
shoot  down  into  the  water  in  the  capture  of 
fish.  The  white-billed  anhinga  (Hotus  meUtno- 
gaster)  is  the  most  common  and  best  known 
species :  it  is  a  native  of  the  tropical  regions 
of  both  North  and  South  America. 

FloQgli    (Qer.  pflug,  Dan.   ploug,  Butch 
ploeg).    An  implement  drawn  by  horses  or 
by  steam  power,  and  guided  by  a  driver,  by 
which  the  surface  of  the  soil  is  cut  into  longi- 
tudinal slices,  and  successively  raised  np  and 
turned  over.     The  object  of  the  operation  w 
to  e^}Ose  a  new  surface  to  the  action  of  the 
air,  and  to  render  it  fit  for  receiving  the  seed, 
or  for  harrowing,  or  for  other  operations  of 
agriculture.    Ploughs  are  of  two  kinds  ;  those 
without  wheels,  commonly  called  stoing  ploughs ; 
and  those  with  one   or  more  wheels,  called 
wheel  ploughs.      The   essential    parts    which 
compose  both  kinds  of  plough  are :  the  beam, 
by  which  it  is  drawn;   the  stilts  or  handles, 
by  which  the  ploughman  guides  it,  being  two 
levers  connected  with  the  beam;  Uio  coulter, 
fixed  into  the  beam,  by  which  the   vertical 
side  of  the  fiirrow-slice    is   cut;  the    share, 
also   attached    to    the    beam,   by   which   the 
horizontal  side  of  the  slice  is  cut  and  raised ; 
and,  finally,  the  mould-board,  by  which  the 
slice  is  turned  over.    The  most  improved  form 
of  the  swing  plough  is  that  in  general   use 
in  Scotland  and  the  north  of  En^and,  iriiich 
is  known  as  a  modification  of  what  is  call««l 
Small's  improved  swing  plough.      The    most 
improved  wheel  plough  is  virtually  the  same 
implement,  with  wheels  attached  to  the  beam, 
for  the  purpose  of  keeping  the  share  at  a  uni- 
form distance  beneath  the  surface.     The  wheel 
plough  as  now  manufactured  by  several  "Rngiiab 
firms  is  the  best  form  of   the  tool  now  in 
use.     The   subsoil  plough,   the  invention  of 
Mr.  Smith,  of  Deanston,  in  Stirlingshire,  is 
the  swing  plough,  of  a  someiHiat    stronger 
construction  than  that  in  common  use,    but 
without  the  coulter  and  the  mould-board.    Hie 
use  of  this  implement  is  to  follow  the  common 
plough,  and  loosen  the  subsoil  at  the  bottom  of 
the  furrow  without  raising  it  to  the  surface. 
Draining  ploughs  are  of  different  kinds.    The 
mole  plough,  instead  of  a  share  and  mould- 
board,  has  a  small  iron  cylinder  attached  to 
the  lower  extremity  of  the  coulter.     This  cy- 
linder, being  drawn  through  grass  land,  leaves 
in  its  track  a  small  opening,  which  has  been 
compared  to  the  underground  track  of  a  mole^ 
and  into  which  the  water  percolates  from  tlie 
surface  and  throuffh  the  narrow  slit  formed  bj 
the  upper  part  of  the  coulter,  and  is  thus  carried 
off  to  an  open  drain.    Other  kiods  of  drain- 
ing ploughs  cut  out  the  soil,  raise  it  ti>  the 
surfj&ce,  and  turn  it  over  in  the  manner  of  the 
common  plough,  thus  leaving  a  deep  furrow, 
which  is  commonlv  further  d^ipened  and  modi- 
fied by  the  spade,  and  afterwaida  partially 
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filled  with  stones,  draining  tiles,  or  other 
materials  through  which  the  water  may  find 
its  way,  and  finally  covered  with  the  surface 
soil.  Draining  ploughs,  though  in  theory  pro- 
mising a  saving  of  manual  labour,  yet  in 
practice  are  found  inconvenient,  from  the 
number  of  horses  required  to  work  them. 
Their  use  is,  therefore,  generally  confined  to 
free,  deep,  loamy  soils,  with  an  even  sur- 
face. The  application  of  steam  power  to  the 
draught  of  ploughs,  has  tended  greatly  to  the 
economy  and  efficiency  of  tillage  operations. 
The  ploughing  machine  is,  in  this  ease,  a 
framework  containing  three  or  more  ploughs 
acting  nearly  abreast,  but  in  succession  to 
one  another,  so  that  a  number  of  furrow  slices 
are  turned  at  once.  The  whole  weight  of  the 
machine  is  carried  on  large  wheels,  and  there 
is  no  pressure  on  the  sole  plate,  and  none 
of  that  consequent  hardening  of  a  subsoil 
floor  upon  which,  in  ordinary  ploughing,  the 
furrow  slices  He.  This  tends  to  improve  the 
drainage,  tilth,  and  fertility  of  the  soil.  [Steam 
Plough.] 

Plonfflied  Joints.  In  Building,  this  term 
is  sometimes  applied  to  the  longitudinal  edges 
of  l)oards  formed  with  a  groove  to  receive  either 
a  tongue  which  is  worked  on  the  next  board  to 
it,  or  a  feather  tonoue,  as  the  connection 
between  the  two  is  called.  Generally  speaking, 
builders  now-a-days  insert  a  wrought-iron  hoop 
in  the  joints  of  the  boarding  where  thoy  are 
anxious  to  resist  the  tendency  of  the  boards 
to  warp  or  to  shrink  laterally. 

Plonffliliiff.  The  act  of  turning  over  the 
soil  by  means  of  the  plough.  Trench  plough- 
ing is  effected  by  the  plough  passing  twice 
along  the  same  furrow ;  the  first  time  for  the 
purpose  of  throwing  the  surface  soil  into  the 
bottom  of  the  furrow ;  and  the  second  time  for 
raising  a  furrow  slice  from  under  that  which 
had  been  already  turned  over,  and  raising  it 
up,  thus  turning  it  upon  the  first  furrow  suce. 
By  means  of  this  process  the  surface  soil  is 
entirely  buried,  and  a  stratum  of  subsoil  laid 
over  it ;  thus  effecting  in  the  field  what  trench- 
ing with  the  spade  does  in  the  garden.  Trench 
ploughing  can  be  employed  with  advantage 
only  where  the  subsoil  is  naturally  dry  and  of 
good  quality,  or  where  it  has  been  rendered  so 
by  draining  and  subsoil  ploughing;  for  bad 
subsoil  brought  to  the  surmce  would  be  unfit 
for  receiving  seeds  or  plants.     [Plough.] 

Plonffh-laad  or  Camoate.  An  ancient 
division  of  land,  not,  it  appears,  a  fixed  quan- 
tity, but  only  as  much  as  would  give  cm- 
Sloyment  to  a  plough  and  its  team  of  horses 
uring  the  year.  The  area  which  is  implied  by 
such  a  designation  would,  of  course,  vary  in 
extent  with  the  lightness  or  tenacity  of  the 
soil,  and  a  plough-land  might  therefore  be  of 
any  different  magnitude  in  different  manors. 
So  a  knight's  fee  has  been  Tarioudy  computed 
at  twelve  or  eight  plough-lands.  In  some 
instances  a  plough-land  must  have  contained 
(the  soil  bemg  considerably  abore  the  average 
in  point  of  fertility)  upwards  of  ^  hundred 
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statute  acres.  The  8}niomyme  carucate  ii 
derived  from  the  Low  Latin  carruca,  a  plough, 
still  contained  in  the  French  charnte.  In 
some  parts  of  £ngland,  where  oxen  were  more 
frequently  used,  a  similar  division  was  called 
an  Ox-OANO  or  bovaU,  This  term  is  found 
chiefiy  in  the  northern  counties. 

Plover.    [Trinoa.] 

Plttoker*s  Bqnationfl.      [Singulahitibs 

OP   CCHVES  AND   SURFACES.] 

Plnff  (Swed.  pligg,  a  peg;  Dutch  plug^. 
In  Architecture,  a  piece  of  wood  driven  hon- 
zoutally  into  a  wall,  its  end  being  then  sawn 
off  fiusn  with  the  wall,  in  order  to  afford  a  hold 
to  the  nails  that  are  used  for  dxing  the 
dressings.  In  Engineering,  this  term  is  applied 
to  the  piece  of  wood  or  iron  inserted  into  a 
pipe  to  establish  a  fiow  in  the  water  in  the 
particular  place,  as  in  the  case  of  fire-plugs, 
the  plugs  that  are  introduced  in  metal  boilers, 
&c. ;  these  are  for  the  most  jpart  of  a  lesser 
degree  of  fusibility  than  the  pipes  which  they 
are  designed  to  protect. 

Plnrs.  On  Shipboard,  conical  pieces  of 
wood  used  to  stop  the  hawse-holes,  when  cables 
are  not  in  them ;  or  to  plug  openings  made  by 
an  enemy's  shot. 

Plum  (Ger.  pfiaume,  Dutch  pruim,  Lat. 
prunum\  The  common  name  for  Prunus^  and 
especially  for  the  species  called  P.  domestical 
which  yields  the  plums  of  our  gardens  and 
orchards.  The  term  plum  is  also  applied  as 
an  affix  to  the  names  of  many  kinds  of  fruit 
in  various  parts  of  the  world.  Thus,  Hog-plum 
is  the  fruit  of  various  species  of  Spondias ; 
Sapodilla-plum  is  the  fruit  of  Aehrae;  and 
Sebesten-plum  is  the  fruit  of  Cordicu  [Pbunus.] 

Plninbaflrin-  A  crystallisable  substance, 
extracted  from  the  root  of  the  Humbago  eu- 
ropcBcu 

PlnmbaginacoaB  (Plumbago,  one  of  the 
genera).  A  natural  older  of  perigynous  Exo- 
gens,  referred  to  the  Cortusal  alliance.  The 
chief  distinguishing  features  are  the  herbaceous 
stem,  the  stamens  being  placed  opnosite  the 
petals,  the  presence  of  five  styles,  ana  the  one- 
seeded  membranous  fruits.  The  order  includes 
the  familiar  garden  genera,  Statice,  Armeria, 
and  Plumbago.  Many  of  the  Plumbagos  are 
highly  acrid  and  caustic.  The  root  of  P,  scan- 
denst  the  Herbe  du  Diable  of  San  Domingo, 
is  a  most  eneigetio  blistering  agent  when 
fresh ;  so  is  that  of  P.  rosea;  while  the  beggars 
employ  P.  europaa  to  raise  ulcers  to  excite 
pity. 

Plumbag'O  (Lat  lead-ore),  A  vulgar  name 
for  Oxsphite,  frx>m  its  leaving  a  mark  like  that 

firoducea  by  lead,  when  drawn  across  paper. 
Gbafhitb.] 

Plumbetliyl*  A  liquid  compoiud  of  one 
atom  of  lead  with  four  of  the  radicle  ethyL 
It  is  violently  acted  on  by  chlorine,  bromine, 
and  iodine,  but  not  by  oxygen. 

Plumble  Anbjdiide.  The  peroxide  eif 
l^ad ''PhOf.  It  is  a  feeble  acid  combining 
with  certain  bases  to  form  compounds  whic£ 
hare  been  calM  plumbatet. 
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Vliunbliae«  Vlnmiiiat  (Lat.  plumbum, 
lead),  A  heavy  bodj  (usually  a  piece  of  lead, 
whence  the  name)  suspended  b^  a  flexible 
thread  for  the  purpose  of  indicating  the  per- 
pendicular to  the  horizon,  or  the  direction  of 
terrestrial  gravity.  In  former  times  the  plumb- 
line  constituted  an  essential  part  of  the  appa- 
ratus employed  for  adjusting  astronomical  in- 
struments; but  it  is  seldom  tisod  in  modem 
observations,  excepting  those  made  with  the 
zenith  sector,  its  place  being  either  more  con- 
veniently supplied  bpr  the  spirit  level,  or  the 
method  of  determining  the  zenith  point  by 
combining  direct  and  reflected  or  reversed  ob- 
servations. For  the  common  artificer's  plummet, 
see  Lbvxl. 

Plninbo-reslntta.  A  mineral  composed 
of  alumina  and  phosphate  of  lead,  found  at 
Huelgoet  in  Brittany,  and  Nussi^re  in  France. 
The  name  has  reference  to  the  composition  of 
the  mineral  and  its  resemblance  to  gum-arabic 
in  appearance. 

Vlnmbooaloite  (Lat  plumbum,  lead,  and 
calx,  lime),  A  variety  of  Calc  Spar,  containing 
a  variable  quantity  of  carbonate  of  lead.  It 
occurs  in  white  and  sometimes  in  pinkish 
rhombohedrons  at  Leadhills  in  Lanarkshire, 
and  at  High  Pern  Mine  in  Dumfriesshire. 

Plumboatib.  Boulangerite  from  Neit- 
schinsk  in  Siberia. 

Vlnmbiiin  Oomenm  (Lat.).  Horn  lead. 
The  old  chemical  name  of  fused  chloride  of  lead. 

Plume  Vutmeg*.  A  name  sometimes 
given  to  the  group  called  Atheraepermaoea. 

Plammer  Block.  The  bearing  of  a  steam 
engine,  or  of  the  machinery  connected  with  it^ 
is  known  under  this  name,  or  that  of  pedestal, 
when  the  immediate  surface  of  bearing  is  made 
of  brass  or  gun  metal. 

Plummeb  Block.  In  a  Steamship,  the  part 
of  the  spring-beam  of  the  paddle-box  in  which 
the  end  of  the  shaft  is  received. 

Plumoso  Alam  (Lat.  pluma,  a  feather), 
A  name  formerly  given  to  the  silky  amianthine 
crystals  occasionally  observed  in  Alum-slate. 
It  is  a  sulphate  of  alumina  and  iron. 

Plumose  Ore  of  Antlmonj  or  Plume- 
site  (Lat.  pluma).  Capillary  or  plumose 
sulphide  of  antimony,  chiefly  found  in  the 
mines  of  Hungary  and  the  Harz. 

Plumule  (Lat.  plumula,  a  little  feather). 
In  Botany,  the  growing  point  of  the  embzyo, 
situated  at  the  apex  of  the  radicle  and  at  the 
base  of  the  cotyledons,  by  which  it  is  protected 
when  younff.  It  is  the  rudiment  of  the  future 
stem  of  a  plant. 

PluBfflnB'  Vive.  In  Artillery,  the  fire  of 
guns  directed  downwards  from  a  height  at  a 
great  angle. 

Pluperfoot  Tense  (Lat.  plus  quam  per- 
fectum,  more  than  perfect).  In  Ghrammar,  the 
tense  which  denotes  that  an  action  was 
finished  before  a  certain  period  to  which  the 
speaker  refers. 

Plural.    [GnAiOLiR.] 

Pluralitj.  In  Ecclesiastical  Law,  the 
holding  of  more  than  one  benefica.     It  was 
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ordained  in  the  council  of  Lateran,  a.i>.  1215, 
that  whosoever  should  take  any  benefice  with 
cure  of  souls,  if  he  should  before  have  attained 
a  like  benefice,  should,  ipso  facto,  be  deprived 
of  the  latter.  Exceptions  were  made  to  this 
rule  in  certain  cases  of  benefices  held  in 
commendam,  hj  a  constitution  published  in 
the  council  of  Lyons ;  but  it  could  always  be 
evaded  by  dispensation  &om  the  pope.  Since 
the  Beformation,  dispensations  in  England  are 
panted  by  archbishops.  Pluralities  (except 
m  certain  cases  of  dispensation)  are  now 
limited  very  narrowly  by  the  Act  1  &  2  Vwt. 
c.  106,  and  18  &  14  Yict  c  98. 

Plus  (Lat  more).  In  Al^bra,  the  additive 
or  positive  sign  + ,  which,  being  placed  between 
two  quantities,  signifies  that  they  are  to  be  taken 
collectively,  or  added  together.  Aceoiding  to 
Dr.  Hutton,  this  character  was  first  used  by 
Stifelius,  as  a  contraction  of  the  letter  p,  the 
initial  of  plus, 

Plusli  (Ger.  pliisch).  A  shaggy  doth,  with 
a  velvet  nap  on  one  side.  Some  plushes  an 
made  of  worsted,  others  of  hair. 

Plusli  Copper.  A  Cornish  miner's  name 
lor  Chalootjucuitb. 

Pluto  (Gr.  UXoirow).  This  name,  denoting 
plenty,  was  originaU^  an  epithet  applied  to 
Hadbs,  the  son  of  Kronoa,  who  received  the 
empire  of  the  regions  beneath  the  earth,  when 
Zbus  obtained  that  of  Olympus,  and  Posxmoa 
became  lord  of  the  sea. 

One  of  the  playmates  of  Pbbskphoi^  at  the 
time  when  she  was  stolen  by  Hades  from  the 
plains  of  Enna,  is  also  called  Pluto  (nXonr^). 
(Hymn  to  Demeter,  422.) 

Plutonio.  This  name  has  been  given  in 
Gk^ology  to  rocks,  such  as  granite  and  certain 
porphyries,  that  are  supposed  to  be  of  igneous 
origin,  but  are  not  volcanic.  The  origin  of 
such  rocks  is,  however,  obscure,jindit  is  doubt- 
ful how  far  they  have  really  existed  in  a  melted 
state.  That  they  are  due  to  the  action  of  great 
heat,  acting  with  water,  under  enormous  pres- 
sure, is  almost  certain,  but  it  wonld  seem  that 
the  water  was  rather  dissolved  by  the  rock, 
than  the  rock  by  water  or  steam.  So  much 
is  made  out  by  the  microscopic  examinatioB 
of  thin  slices,  and  a  comparison  with  othor 
rocks  whose  origin  and  history  are  better 
known. 

Plutonio  rocks  differ  essentially  &om  vol- 
canic :  they  are  more  oystalline,  and  are  un- 
accompanied by  tufa  and  breccias,  and  th^ 
exhibit  few  of  those  comparatirely  laige  pares 
and  cavities,  occupied  by  gas,  that  are  common 
in  soma  volcanic  rocks. 

Plutus  (Gr.  irAoDror,  wealth).  In  the 
Hesiodic  Theogonv  (969),  Plutus  is  a  son  of 
Ddmdtdr  and  the  hero  lasios,  and  the  giver  of 
riches  and  wealth  to  all  into  whose  hands  he 
comes.  According  to  Aristophanes  {tlmtut  88), 
he  wished  to  favour  only  the  wise  and  ri^t- 
eous ;  but  Zeus  made  hun  blind,  so  t^«^  he 
might  bestow  his  gifts  at  random. 
Pluwiumetcr  (Lat  pluvia,  rotn).     [Badt- 

OAUOB.] 


PLYMOUTH  BRETHREN 

Vlarmontli  Bretiireiii  This  name  is  gene- 
rally applied  to  the  members  of  a  body  which 
admits  the  title  only  as  describing  their  in- 
diTidual  state  as  Christians,  and  which  asserts 
that  its  existence  is  a  protest  against  all 
sectarianism,  their  conTiction  being  that  the 
whole  church  may  be  united  in  the  acceptance 
simply  of  the  truths  which  are  really  vital. 
But  while  they  appear  to  have  forgotten  that 
this  veiy  hypothesis  leaves  room  for  any 
amount  of  controversy,  some  of  their  members 
have  laid  great  stress  on  the  doctrine  of  a 
community  of  goods,  according  to  the  descrip- 
tion given  of  the  early  Christian  church  in  the 
Acts  of  the  Apostles. 

Vnenmatio  Ballway.     [Kailboad.] 

VneuBiatios  (Gb.  irpwfiaruc6s,  fiK>m  nvcGfio, 
air  or  breath).  The  science  which  treats  of 
the  mechanical  properties  of  elastic  fluids,  and 
particularly  of  atmospheric  air. 

Elastic  fluids  are  divided  into  two  classes, 
gases  and  vapours ;  the  former  consisting  of 
those  fluids  which  retain  their  dasticity  at  the 
ordinary  temperature  of  the  atmosphere ;  the 
latter,  of  those  which  lose  their  elastidly,  or 
condense  like  steam  at  common  temperaturea 
These  two  classes  of  fluids  do  not  diner  essen- 
tially from  each  other,  for  Faraday  has  shown 
that  many  of  the  gases  can  be  condensed  by 
the  application  of  great  cold  or  pressure,  and 
there  is  every  reason  to  believe  that  the  re- 
mainder would  also  be  liquefied  if  we  could 
expose  them  to  still  lower  temperatures  or 
greater  pressures.  In  respect  of  their  mechani- 
cal properties  there  is  also  no  essential  differ- 
ence between  the  two  classes. 

Elastic  fluids,  in  a  state  of  equilibrium,  are 
subject  to  the  action  of  two  forces;  namely, 
gravity,  and  a  molecular  force  acting  from 
particle  to  particle.  Grravity  acts  on  the  gases, 
in  the  same  manner  as  on  all  other  material 
substances;  but  the  action  of  the  molecular 
force  is  altogether  different  from  that  which 
takes  place  among  the  particles  of  solids  and 
liquids ;  for,  in  the  case  of  solid  bodies,  the 
molecules  strongly  attract  each  other  (whence 
results  their  cohesion),  and,  in  the  case  of 
liquids,  exert  an  attraction  of  a  feebler  kind ; 
but,  in  the  case  of  the  gases,  the  molecular 
force  is  repulsive,  and  the  molecules,  yielding 
to  the  action  of  this  force,  tend  incessantly  to 
recede  from  each  other,  and,  in  fact,  do  recede, 
until  their  f^uther  separation  ib  prevented  by 
an  exterior  obstacle.  Thus,  air  conflned  within 
a  close  vessel  exerts  a  constant  pressure  against 
the  interior  surfieuse,  whieh  is  not  sensible,  only 
because  it  is  balanced  by  the  equal  presrare  of 
the  atmosphere  on  the  eocterior  surface.  This 
pressure  exerted  by  the  air  against  the  sides 
of  a  vessel  within  which  it  is  confined  is  called 
its  elasticity,  or  elastic  force,  or  isnsion, 

CondiHoms  of  EquUibrium, — la  order  that 
all  the  parts  of  an  elastic  finid  may  be  in 
equilibrium,  one  condition  only  is  neoessazy; 
namely,  that  the  elastic  force  be  the  same  at 
every  point  situated  in  the  same  honsontal 
plane.    Tluui  condition  is  likewise  momiry  to 
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the  equilibrium  of  liquids,  and  the  same  cir- 
cumstances give  rise  to  it  in  both  cases  ;  namely, 
the  mobihty  of  the  particles,  and  the  action  of 
gravity  upon  them.  Conceive  a  close  vessel  to 
be  filled  with  air,  or  a  gas ;  and  let  a  and  b  be 
two  molecules  situated  in  the  same  horizontal 
plane.  It  is  evident  that  if  tho  two  molecules 
are  in  a  state  of  equilibrium,  the  force  with 
which  a  repels  b  mus^be  exactly  counteracted 
by  that  with  which  b  repels  a,  for  otherwise 
motion  would  take  place.  The  same  thing 
takes  place  in  respect  to  every  horizontal  sec- 
tion of  the  gas;  but  the  pressure  on  each 
section  varies  with  its  altitude.  Suppose  o  and 
<2  to  be  two  molecules  situated  in  a  horizontal 
section,  lower  than  that  in  which  are  a  and  b. 
It  is  evident 'that  the  molecules  c  and  d  sustain 
a  greater  pressure  than  a  and  b ;  for,  in  the 
first  place,  the  whole  of  the  pressure  on  a  and  h 
is  transmitted  to  them  by  Uie  principle  of  the 
equality  of  pressure  in  all  directions ;  and,  in 
the  second  place,  they  sustain  a  new  pressure, 
arising  from  the  weight  or  gravity  of  all  the 
molecules  situated  between  the  two  horizontal 
planes  ab  and  cd. 

The  principle  which  has  just  been  explained 
is  proved  experimentally  by  the  diminution  of 
the  pressure  of  the  atmosphere  at  greater 
altitudes.  A  column  of  air  reaching  from  the 
ground  to  the  top  of  the  atmosphere  exerts  a 
pressure  equal  to  the  weight  of  a  column  of 
mercury  of  the  same  diameter,  and  whose 
height  is  equal  to  that  in  the  barometric  tube. 
Now,  on  cariying  tho  barometer  to  the  top  of 
a  mountain,  for  example,  the  mercurial  column 
is  observed  gradually  to  become  shorter  as  we 
ascend ;  and  the  diminution  of  the  column,  and 
consequently  of  atmospheric  pressure,  is  con- 
nected with  the  increase  of  altitude  by  a  certain 
constant  law,  which  enables  us  to  deduce  the 
one  from  the  other,  and  to  apply  the  barometer 
to  the  very  important  purpose  of  determining 
the  relative  altitudes  of  ^aces  on  the  surface 
of  the  earth.    [Hxiohts,  Mbasubsubmt  of.] 

BoyUs  Law, — In  order  to  determine  the 
relation  between  the  density  and  pressure  of 
the  elastic  fiuids  in  the  state  of  equilibrium, 
let  ACB  be  a  graduated  bent  tube  (like  a 
siphon  barometer),  having  two  un- 
equal branchae,  of  which  the  shorter 
is  hermetically  sealed  at  B,  and  the 
longer  open  at  A.  Let  a  small  quan- 
titjr  of  mercury  be  poured  into  the 
tuoe,  just  enough  to  fill  the  bend,  and 
intercept  the  communication  between 
the  air  in  CS  and  the  external  atmo- 
sphere, and  let  the  level  £F  be 
marked  at  which  it  stands  in  the  two 
branches  of  the  tube.  It  is  evident 
that  in  this  state  the  pressure  of  the 
air  imprisoned  between  E  and  B  is  exactly 
equal  to  that  of  the  atmosphere.  Now,  let 
mercury  be  poured  into  the  tube  at  A ;  it  will 
rise  slowly  m  the  branch  EB,  and  much  more 
rapidly  in  the  open  branch  FA.  Let  mercai|^ 
then  be  continued  to  be  poured  in  until  it 
stands  at  two  points^  D  and  jE)',  so  situated  that 
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the  altJCnde  of  D  aboTS  Z",  or  DP,  ia  jaat  i  and  tlie  elastic  force.    If  ai 

cqo&l   to  the   height  of   the  column  in  the  I  gitta,  laataiutng  the  n  ,  . 

barometor,   ov  about  thirty  inches.     In  this  |  are   exposed  to  an   jnerewo   of   tempentim 

atate,  the  elaaticilj  of  the  air  in  the  space  PB  ■  whichaffectsallof  them  equaJlj,  it  is  proved  ^ 

i»  in  eqailibnam  vith  the  pressure  arising  from  I  obiervation  that  the;  all  iindergo  an  alnuMt  al- 

the  weight  of  the  mercurial  column  FD,  and 

the  pressore  of  the  atmoaphere  exerted  on  D. 

Bat  the  weight  of  the  mefcurial  column  FJ)  is 

just  equal  to  the  atmospheric  pressure,  conse- 

qnentlythe  air  in  E'B  is  compressed  b;a  force 

equal   to    twice    the    atmoipherii:   pressure. 

Now,  on  obserring  ihe  length  of  the  column 

KB,  it  will  be  found  eiacU;  one-lialf  of  EB; 

in  other  words,  the  air  has  been  rednced  to 

half  ita   former  volume.      On  increaaiag   the 

length  of  the  open  branch  of  the  siphon,  and 

ponring  in  a  proper  quantity  of  mercurv,  it  is 

found  that  a  preiKore  of  three  Btnospheres 

leducea  the  volume  of  air  at  B  to  one-third, 

and  of  four  atmospheres  to   a  fourth   of  itt. 


that,  withm  a  COOaidetsble  range  of  tl 
tore,  the  indications  of  the  air  theimometei 
differ  very  little  bom  those  of  the  metcorial 
thermometer;  ao  that,  within  thia  TangF,  the 
expansion  of  auj  gas  whatever  ia  proportional 
to  the  increase  of  tempeiatnre  indicated  Irr  the 
degrees  of  the  ordinary  thermometer.  From 
the  temperature  of  melting  ice  ta  that  of  boiling 
water,  or  from  lero  to  100°  of  the  centigrade 
thermometer,  Gaj-Lussac  found  the  expansisa 
-'  -■ — ibject«d  to  a  cooHtant  pressttre  to  be  to 


tropertv  of  e 
1  £be  iaw  0/ 


ind  Magn 


B  made  by  Begnanlt 


„ .._  ^  .     c  thf 

the  esse  of  dry  air,  its  verification  has  been    pressure  it  austains,  and  D  ita  denai^.    Let 
pushed,  by  MM.  Dulong  and  Arago,  to  pres-    a»'D036TO,  and  auppoae  the  vslnes  of  T  and 


D  to  became  V  and  D"  when  th«  tempentnre 
dt  Phyiiqm.)    It  also*  holdt  '  is  increased  (  degreea ;   then  the  pressniv  P 
being  supposed  constant,  we  have  eridentlj 

V-V(l*.a(): 


anres  equivalent  to  twenty-seven  atmospliei 
(Lami,   Couri  de  Fhyiiqvt.)    It  also   he 
very  nearly  true  in  respect  of  vapours    or 
steam  n1:jected  to  a  smatler  degree  of  prea- 
e  than  that  which  ia  neceasary  U>  trance 


them  to   the   liquid   state.     It  is  important,   and  the  density  being  inversely  as  the  volnmr, 

however,   to   observe,  that  in  all  these  cases .  ^e  have  also 

the  gaa  or  vapour  must  remain  at  a  constant  ]y_     " 

tempersture    daring    the    experiment.      ''^- 

apparatoB  above  described  ia  called  a  m 


The  density  of  bodies  being  inversely  as 
their  volumes,  the  law  of  Boyle  may  be  other- 
wise expressed,  by  saying  tke  density  of  an 
elaiticjluid  ii  dircct/y  proporliotial  to  thtpra- 
ntre  ujhich  it  tuitaina.  Under  the  pressure  of 
a  single  atmosphere,  the  densi^  of  air  is  abont 
the  770th  part  of  that  of  water;  whence  it 
follows  that,  under  the  pressor*  of  770  atmo- 
spheres, air  is  as  dense  as  watft.  Thus,  the 
average  atmospheric  preasnre  bang  equal  to 
that  of  a  column  of  water  of  about  thirty- 
two  feet  in  altitude,  at  the  bottom  of  the  sea. 

adepth  of  24,640  (  =  770x32)  feet,  or  4fl 


_, „         the  temperature,  and 

let  p  denote  the  new  preasore,  and  it  the  cor- 
,  responding  density  ;  the  law  of  Boyle  gives 

F-.Ty-.-.p-.d,  whence  j>-^; 
and  on  anbatitiiting  for  D*  ita  value  given  by 
the  preceding  formula,  and  msking^^i,  ts 

p^idll^-at) 


miles,  a 


be  heavier  than  water  whS       ^,  expansion   of 
rrordim.™  Btmosnbrric  rm.«-   »««•  for  to_samemo 


other    non-«i)iidenaabls 


elastic  floids 


.  the  depth  of  about  Ave  idles  <^»^»"  ^^  "f  "J.  ^^^  tie  ~:^""n^ 
uaUy  heavier   than   the   wat*r  «>°den»ahl,  guiea  .Mfer.  mo«  wjdely.    'ft. 
•    ■  although  it  would  atiU  foUo^ng  are  the  valnea  of  a  far  the  moit  i* 
.....   S  __1J  _..  ^..  ,  portent  goaea : 

Hydrogen.  .  .  ,  -003M1 
Nitrogen  ....  -ODSMl 
Carbonic  oxide  .  -W1M9 

Csriranicacid  .  .  .  -003710 
ITHrona  oxide    .  .     -003710 

Snlpbunni  add  .     -OOSMt 

Cjuogen  ....    •OOSB77 


the  latter  is  under  ordinary  almosphi 

Mirrounding  it,  . 

remain  in  a  gaseona  state,  it  could  __.  .  ._ 
to  the  surface. 

E^ftc/i  n/  Hral  on  (At  Uatlicity  of  the  Gam*. 
— The  repulsive  energy  of  Uie  molecules  of 
•'"•'■•  ""•■^-  is  greatfy  angmented  by  an  in- 
ipemture  ;  ana  it  is  of  the  atmoBt 
.  3  many  physical  enquiries  to  as- 
certain the  relation  between  the  tempentnie 
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The  coefficient  Ic  is  constant  for  the  same 
gas,  but  has  a  different  Talne  for  different 
gases,  depending  on  their  densities  or  specific 
graTities.  With  respect  to  atmospheric  air,  its 
-value  maj  be  fonnd  thus :  The  density  of  air, 
compared  with  water,  is  0-0013,  and  that  of 
mercury,  compared  with  water,  13*69 ;  there- 
fore, supposing  the  height  of  the  barometer  to 
be  30  inches,  the  yalue  of  Ar,  or  the  height  of  a 
column  of  air  of  uniform  density,  exerting  on 
its  base  a  pressure  equal  to  that  of  the  atmo- 
sphere, is 

30  m.  X  i?^«  313860  in.  or  26166  feet 
•0013 

(about  fiye  miles),  the  temperature  being  that 

of  freezing  water. 

Of  the  Motion  of  the  Gases. — Elastic  fluids, 
in  escaping  from  a  vessel  by  a  small  orifice  or 
infinitely  short  tube  into  a  vacuum,  observe, 
like  liquids,  a  law  first  discovered  by  Torricelli ; 
namely,  that  the  velocity  of  the  molecules, 
when  they  escape  from  the  orifice,  is  equal  to 
that  which  they  woxdd  have  acquired  by  falling 
through  a  height  equal  to  the  height  of  a  ver- 
tical column  of  uniform  density,  producing  a 
pressure  equal  to  that  which  is  exerts  by  the 
gas  at  the  level  of  the  orifice. 

The  velocities  with  which  the  different  gases 
enter  a  vacuum  are  inversely  as  the  square 
roots  of  their  densities ;  for  they  are  propor- 
tional to  the  square  roots  of  the  altitudes  m)m 
which  the  molecules  are  supposed  to  fetll,  and 
these  altitudes  are  inversely  as  the  densities. 

Thus  the  velocity  of  air  rushing  into  a 
vacuum  being  taken  as  unity,  Grtdiam  has 
experimentally  demonstrated  the  following 
velocities  for  the  gases  named : 


Hydrogen    .        .        .        . 
Marsh  gas  .        .        .        . 
Carbonic  oxide    . 

3-613 
.     1-322 
.     1-0123 

Nitrogen     .        .        .        . 

Oxygen 

Carbonic  acid 

.     1-0164 
•960 
•821 

[Gases,  Diffusiok  of;  Oases,  Effusion  of; 
Gases,  Tbansfiration  of.] 

The  principle  of  the  lateral  communication  of 
motion  holds  good  with  respect  to  gases  as 
well  as  liquids.  On  this  principle  we  may  ex- 
plain a  curious  £aot>  observed  in  the  efflux  of 
air  from  a  blowing  machine,  and  in  the  escape 
of  steam  from  the  valves  of  boilers.  If  a  cir- 
cular disc  of  four  or  five  times  the  diameter  of 
the  orifice  be  placed  close  to  it,  not  only  will  it 
not  be  forced  away  by  the  current  of  the 
elastic-  fluid,  but  it  will  be  retained  by  a  con- 
siderable force ;  insomuch  that  if  the  orifice  be 
directed  downwards,  the  disc,  though  formed  of 
a  dense  metallic  substance,  will  be  supported 
in  opposition  to  its  gravity.  Let  air  issuing 
with  considerable  force  through  the  aperture 
'  A  B  have  its  course  interrupted 
by  the  metallic  plate  C  D ;  the 
current  will  assume  the  form  of  a 
conoid  S  A  B  F,  containing  the 
cavity  E  G  F.  At  first  the  space  CGI)  will 
be  with  filled  the  effluent  air ;  but  if  a  lateral 
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communication  of  motion  takes  place,  the  air 
in  this  conoid  will  join  itself  to  that  which  es- 
capes by  the  edges  of  the  plate,  and  a  vacuum 
will  be  formed  in  the  space  C  G  D,  and  the 
plate  C  D  be  forced  towards  the  aperture  by 
the  pressure  of  the  atmosphere  on  the  opposite 
side.  But  as  it  approaches  the  orifice -the 
action  of  the  effluent  air  will  become  more  in- 
tense, and  the  dimensions  of  the  void  space  be 
diminished,  so  that  the  plate  will  assume  a 
position  in  which  the  forces  tending  to  move  it 
in  opnosite  directions  will  be  balanced. 

It  has  been  demonstrated  by  Newton,  in  the 
second  book  of  the  Frincipia,  that  the  velocity 
with  which  sound  is  propagated  through  the  air 
is  the  same  as  that  which  a  heavy  body  would 
acquire  by  falling  through  haff  the  height  of 
the  homogeneous  atmosphere,  and  consequently 
equal  to  8^13078,  or  about  915  feet  per 
second.  But  this  theoretical  determination  is 
found  to  differ  considerably  from  experiment, 
which  gives  a  velocity  of  1126  feet  per  second, 
when  the  temperature  of  the  air  is  at  62^  of 
Fahrenheit's  thermometer.  Laplace  suggested 
a  very  probable  explanation  of  this  discrepancy ; 
namelv,  that  the  condensation  caused  by  the 
vibrations  produced  a  degree  of  sensible  heat 
by  which  the  elasticity  of  the  air  is  increased, 
or,  rather,  the  density  diminished,  while  the 
elastic  force  remains  the  same.  In  consequence 
of  this  extrication  of  heat,  the  number  given  by 
the  formula  of  Newton  must  be  multiplied  by 
the  square  root  of  the  number  which  expresses 
the  ratio  of  the  specific  heat  of  the  air  under  a 
constant  pressure  to  its  specific  heat  under  a 
constant  volume.  This  number  is  found  by 
experiment  to  be  r376,  the  square  root  of 
which  is  1*173 ;  and  on  applying  Uiis  correction 
with  the  proper  corrections  for  temperature, 
the  theoretical  determination  approaches  very 
closely  to  the  experimental  result     [Soxtmd.] 

The  science  of  pneumatics' has  been  created 
entirely  by  modem  discoveries.  Galileo  first 
demonstrated  that  air  possesses  weight.  His 
pupil  Torricelli  invented  the  barometer;  and 
Pascal,  by  observing  the  difference  of  the  alti- 
tudes of  the  mercurial  column  at  the  top  and 
the  foot  of  the  Puy  de  Dome,  proved  that  the 
suspension  of  the  mercury  is  caused  by  the 
pressure  of  the  atmosphere.  Otto  Giiericke,  ft 
citizen  of  Magdeburg,  invented  the  air-pump 
about  the  year  1664 ;  and  Boyle  and  Mariotte,^ 
soon  afterwards,  detected  by  its  means  the  prin- 
cipal mechanical  properties  of  atmospheric  air. 
Analogous  properties  have  been  proved  to  be- 
long to  all  the  other  gases.  The  problem  of 
determining  the  velocity  of  their  vibrations  was 
solved  by  Newton  and  Euler,  but  more  coiib> 
pletely  by  Lagrange.  The  theoretical  prin- 
ciples relative  to  the  pressure  and  motion  of 
elastic  fiuids,  from  wnich  the  practical  for^ 
j  mul»  are  deduced,  were  established  by  Daniel 
;  Bemouilli,  in  his  Hydrodynamica  (1738);  but 
I  have  been  rendered  more  general  by  Navier 
'  {Mem.  de  VAcad.  1830).  &e  experiments  of 
'  Regnault  are  given  in  Ann,  Ch.  Phys.  [3]  iy. 
6  and  v.  62 ;  those  of  Magnus  in  Pogg.  Ann, 
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Iv.  1,  and  Ivii.  177  ;  and  Graham's  researches 
in  PhU.  Mag.  1834,  PAt/.  Trans.  1846,  p.  673, 
and  PhU.  Trans.  1863,  p.  385.  [Aib;  Aib 
PuKP;  Babometes.] 

Vnemnatomaolii  (Gr.  wvwyuceropAxoC).  In 
Ecclesiastical  History,  a  name  of  reproach, 
given  to  those  who,  in  the  fourth  and  fifth 
centuries,  impugned  the  divinity  of  the  Holy 
Ghost.     [Macedonians.] 

Vneiiinatoineter  (Gr.  itvnviMf  air,  and 
fiirpop,  Tueasurc).  A  gasometer  constructed  for 
the  purpose  of  measuring  the  quantity  of  air 
taken  into  the  lungs,  and  again  given  out,  at 
each  inspiration  and  expiration. 

Pneumatosis  (Gr.  vpwfuirwris,  inflation). 
Emphysema.  A  collection  of  air  in  the  cellular 
membrane,  rendering  the  part  tumid,  elastic,  and 
crepitating  when  pressed.  It  rarely  arises  spon- 
taneously, but  generally  from  some  wound  which 
a£fects  the  lungs,  and  by  which  the  air  spreads 
through  the  cellular  membrane.  In  some 
rare  cases  it  is  an  effect  of  certain  poisons. 

Pneumobranclilates  (Gr.  vyc^ua,  air; 
fipdyxMy  gills).  A  name  applied  by  Hunter 
to  the  Perennibranchiate  reptiles  of  recent 
zoologists ;  and  by  Lamarck  to  an  order  of 
Gastropodous  molluscs. 

Pneumoiiia  (Gr.  n^cv/Dtovfa).  An  inflam- 
mation of  the  limgs,  or  more  correctly  an  in- 
flammation of  the  true  pulmonary  tissue. 
This  disease  is  ushered  in  by  fever,  cough,  hard 
ftnd  rapid  pulse,  and  if  both  lungs  be  involved 
se^re  dyspnoea  occurs.  The  expectorated 
matter  is  coloured  by  blood.  The  tendency  of 
pneumonic  inflammation  is  to  produce  con- 
solidation of  the  lung,  and  this,  which  in  its 
first  stage,  goes  by  the  name  of  red  hepatisa- 
tion,  may  pass  on  to  grey  hepatisation,  which 
has  been  well  described  by  Laennec.  This 
change  may  again  be  followed  by  modification, 
degeneration,  and  softening,  and  a  cavity  be  the 
result.  This  latter  stage  constitutes  the  pneu- 
monic phthisis  of  some  authors.  The  usual 
course  of  pneumonia,  however,  is  that  the  red 
hepatisation  becomes  resolved,  and  the  lung 
tissue  returns  to  its  healthy  condition.  Pneu- 
monia complicates  many  forms  of  disease,  viz. 
albuminuria,  measles,  typhoid  and  typhus 
fever.  An  interesting  form  of  pneumonia,  in 
which  single  and  separate  lobules  ere  affected 
(lobular  pneumonia),  is  observed  in  cases  of 
blood  poisoning,  and  other  states  which  cause 
the  minute  ramules  of  the  arteries  of  the  Imms 
to  become  plugged  up.  Opinions  vary  greaUy 
as  to  the  proper  mode  of  treating  acute  pneu- 
monia, some  recommending  la^e  bleedings 
and  the  administration  of  calotnel,  opium,  and 
antimony,  while  others  believe  that  equal 
success  attends  a  less  heroic  and  almost  ex- 
pectant plan  of  procedure.  No  general  rule 
can  be  given,  and  each  case  would  seem  to  de- 
mand treatment  modified  by  a  consideration 
of  constitutional  conditions,  climate,  &c.  In 
pneumonia  complicating  other  diseases  the 
nature  of  the  primaiy  malady  must,  of  course, 
greatly  modify  our  views  of  the  fittest  treair 
3nent  for  tfie  espedsl  ease. 
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Pnevmonoloo'  (^*  wcvfu6rt  ^^n^  tod 
TiAyos).  The  anatomy  of  the  respiratoiy,  vocdL 
and  calorific  organs. 

Pnernnothiwpax  (Gr.  wtvfm,  and  Mfo^ 
chest).  An  accumulation  of  air  in  the  sac  ef 
the  pleura. 

Pnlgallon  (Gr.  mnyaXicty,  from  n>fyw,  / 
suffocate).  A  name  given  by  some  mediesl 
authors  to  the  nigktmaret  from  the  senile  of 
suffocation  which  it  induces.     [Ephxalto.] 

Pnyx  (Gr.  m^C).  The  place  of  aasonbly 
for  the  Athenian  demos,  to  the  west  of  the 
Areopagus,  on  a  slope  connected  with  Mount 
Lycabettus.  It  was  semicircular  in  form,  and 
had  an  area  of  about  12,000  square  yards.  On 
the  north  side  was  the  Bema,  or  txibiine,  cot 
out  of  the  rock,  and  commanding  a  view  of  the 
sea  from  behind  and  of  the  Propylaea  and 
Parthenon  in  front. 

Voa  (Gr.  grass).  A  name  given  bj  botanists 
to  a  g^us  of  grasses  of  considerable  extent, 
and  veiy  abundant  in  the  pasturages  ci  Europe. 
One  of  the  commonest  of  all  weeds  is  the  Ptia 
annua.  Poa  trivialis  and  pratensis  are  valu- 
able species,  sown  extensively  as  a  part  of  the 
artificial  pastures  which  are  now  oommonljr 
made  with  picked  grasses  instead  of  hay  seeds. 
In  general,  they  are  nutritious  and  agreeable  to 
cattle.  P.  nemoraUs  is  one  of  the  few  grasses 
which  thrive  in  shady  places. 

Poaolien.    [Gaicb  Laws.] 

Poco  (ItaL  little).  In  Music,  a  word  fre- 
quently prefixed  to  another  to  lessen  the  strength 
of  its  signification ;  as  poco  largo,  a  little  slow. 

Poduunn  or  Poenamn.  The  name  given 
by  the  natives  of  New  Zealand  to  the  vari^ 
of  Jade  or  Nephrite  which  is  used  by  them  fyt 
the  manu&cture  of  axes  and  other  weapons. 

Pod  (Mr.  Wedgwood  identifies  this  word 
with  Dan.  pude,  a  pillow;  Esthon.  paddi,  a 
cushion:  Dictionary  of  English  Etymology). 
In  Botany,  the  capsule  of  Leguminous  and 
Cruciferous  plants,  the  former  being  mors 
particularly  called  legumes,  and  the  latter 
siliques  or  silides. 

Podagra  (Gr.  a  seizure  of  the  foot).  [Gout.] 

Podeatik  (Ital.  from  Lat.  potestas,  power). 
The  chief  magistrate  in  the  republics  of  Italv 
in  the  middle  ages  was  commonly  so  Btyki 
His  appointment  was  generally  anTin*!.  At 
one  time  (espedallv  at  Florence)  it  was  the 
custom  to  elect  a  foreigner,  as  more  likely  to 
be  impartiaL  The  title  was  retained  for  officeis 
of  infenor  rank  in  Genoa  and  Yenioe.  By 
this  name  were  also  known  certain  magistrates 
set  up  by  Frtdeiie  I.  in  the  Lombard  cities. 
(Hallam*s  Middle  Ages,  ch.  iii.  part  i.) 

Pod0t||i  (Gr.  iro^f,  wMs,  a  foot).  In 
Botany,  the  stalk-like  elevations  which  siqypoti 
the  shields  of  some  Lichens ;  also  the  stuk  of 
the  spore-cases  of  mosses,  &c. 

Podloei^.  A  genus  of  birds,  commonly 
called  Grd>es,  placed  in  the  order  of  Talmipeds 
by  Cuvier,  but  forming  the  transition  mm. 
the  waders  to  the  swimmers  by  having  the 
webs  of  the  toes  incomplete,  and  formed lyy  a 
scalloped  membrane^  as  In  the  coot    The  legs 


PODIUM 

are,  however,  placed  far  back,  so  as  to  render 
them  efficient  organs  of  swimming,  while  their 
use  in  walking  on  dry  land  is  proportionally 
deteriorated ;  the  feet  are  admirably  organised 
for  propelling  the  body  through  the  water; 
and  the  grebe,  which  dives  more  than  it  swims, 
assists  the  feet  with  a  simultaneous  action  of 
its  wings ;  but  these,  like  the  pectoral  fins  of 
fishes,  serve  mainly  to  direct  and  vary  the 
course  of  the  bird. 

Vodium  (Lat).  In  Boman  amphitheatres, 
a  massive  wall  running  round  the  arena.  On 
the  top  of  the  podium  were  the  seats  assigned 
to  spectators  of  the  highest  rank ;  above  Uiese 
seats  rose  the  mcsniana,  or  radiating  seats  on 
the  sloping  walls  of  the  building. 

Vodopliylliiin  (a  word  coined  from  Gr.  irov5, 
voSJf,  a  footf  and  ^vXAov,  a  leaf).  A  small 
genus  of  lianuncttlacea,  foimd  in  America  and 
India.  The  American  species,  P.  peUatum^  has 
lately  acquired  some  repute  as  a  medicinal 
agent,  being  employed  as  a  cathartic,  and  as  a 
substitute  for  mercury.  Its  large  white  nodding 
flowers  are  succeedea  by  egg>shaped  yellowish 
fruits  somewhat  resembling  a  small  lemon,  and 
hence  called  Wild  Lemon,  though  more  gene- 
rally known  as  May  Apple.  The  herbage  is 
narcotic  and  poisonous ;  the  acid  pulp  of  the 
&uit  is  edible  though  mawkish,  while  the  rhi- 
zomes possess  medicinal  properties,  and  yield 
a  resinous  extract  called  podophyllin.  The 
Indian  species,  P.  Emodi,  bears  a  somewhat 
similar  fruit. 

PodoatemacesB  (Podostemon,  one  of  the 
genera).  A  small  unimportant  order  of  tro- 
pical aquatics ;  they  are  of  monochlamydeous 
structure,  and  are  referred  to  Lindley's  Kutal 
alliance  of  hypogynous  Ezogens. 

Pod.  The  Sandwich  Island  name  for  the 
fermented  edible  corms  or  tubers  of  Colocasia 
escuhnia. 

PcBOlle  (Gr.  ii  vouctkri,  sc  <rrod),  A  cele- 
brated portico  or  colonnade  at  Athens,  where 
Zeno  inculcated  his  doctrines.  The  Pcecile, 
built  by  Cimon  about  470  B.C.,  was  adorned  by 
the  statues  of  gods  and  benefactors;  and  the 
picture  of  Polygnotus,  which  represented  Mil- 
tiades  at  the  head  of  the  Athenians  and  Pla- 
tseans  at  Marathon,  was  here  suspended.  The 
paintings,  which  seem  to  have  been  on  wood, 
were  removed  in  the  reign  of  Arcadius,  about 
400  A.  D.  {Beul6,  rAcropole  d^Athhnet.) 

PcBoiUtlo  (Gr.  ifOiKlXof^  variegated^,  A 
name  sometimes  given  to  the  variegated  sands 
of  the  new  red  sandstone  period,  or  rather  to 
the  series  of  rocks  in  which  these  sands  occur. 

PcBoUopoda  (Gr.  woticf A«f ,  and  iroi^f,  a  foot). 
The  name  of  an  order  of  Entomoftracous 
Crustaceans,  including  those  which  have  feet  of 
different  forms  and  uses,  the  anterior  ones 
being  ambulatoiyor  prehensile,  the  posterior 
branchial  and  natatory. 

Poenamn.    [Pocuahu.] 

Poetry  (Gr.  tronrruc^  '^^X^t  the  art  qf 
^poetry,  from  irot^,  I  make,  the  writers  rf 
each  different  class  of  poems,  epic,  elegiac,  &C., 
being  called  hnvoiot,  ikr^^wwoui,  tptC'inakerM 
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and  elegy-makers:  Aristotle,  De  Poet,  i.  10). 
A  complete  and  satisfactory  definition  of  poetiy 
has  not  yet  been  produced  by  writers  on  taste, 
or  by  poets  themselves.  A  popular  one,  suffi- 
ciently adapted  to  general  notions,  is  fur- 
nishea  by  Lord  Je&ey :  '  The  end  of  poetry 
is  to  please;  and  the  name,  we  think,  is 
strictly  applicable  to  every  metrical  compo- 
sition from  which  we  derive  pleasure  without 
any  laborious  exercise  of  the  understanding.* 
{Ed.  Rev.  xi.  p.  216.)  But,  in  the  first  place, 
it  has  been  maintained  that  'verse  is  not 
the  limit  by  which  poetry  is  bounded  :  it 
is  the  adjunct  of  poetry,  but  not  its  living 
principle.' — 'Poetry,'  says  Coleridge,  'is  not 
the  proper  antithesis  to  prose,  but  to  sdencp. 
Poetry  is  opposed  to  science,  and  prose  to 
metre.' — '  The  proper  and  immediate  object  of 
science  is  the  acquirement  or  communication 
of  truth ;  the  proper  and  immediate  object  ot 
poetry  is  the  communication  of  immediate 
pleasure.*  In  the  next  place,  Lord  Jeffrey's 
definition  would  clearly  include  burlesque 
composition.  Is  this  strictly  poetry?  It  w^as 
included,  certainly,  by  ancient  critics  in  their 
rather  artificial  analysis  of  poetry:  in  the 
Poetics  of  Aristotle  the  rules  of  comic  com- 
position are  as  elaborately  laid  down  as 
those  of  any  other  species.  Yet  the  excite- 
ment of  the  ridiculous  is  altogether  of  a  dif- 
ferent nature  from  that  produced  by  poetry 
in  the  modem  sense  of  the  word,  which  is 
necessarily  either  elevating,  imaginative,  or 
tender.  And  this  effect  it  produces,  as  Cole- 
ridge has  described  it,  by  communicating  to 
the  reader  '  that  pleasurable  emotion,  that  pe- 
culiar state  and  decree  of  excitement,  which 
arises  in  the  poet  himself  in  the  act  of  com- 
position.' (Literary  Remains.)  The  end  of 
poetry,  then,  appears  to  be  to  produce  intel- 
lectual pleasure  by  exciting  emotions  either  of 
the  elevated  or  pathetic  order.  But  in  what 
mode  does  poetry  effect  this  ?  The  sight  of  a 
distressed  object  raises  tender  feelings ;  a  tale 
of  distress  does  the  same:  to  be  witness  of 
some  stupendous  event,  or  great  natural  phe- 
nomenon, elevates  them ;  and  so  does  the  de- 
scription of  ouch.  Yet  this  tale  or  description 
is  not  poetiy.  Some  dramas,  almost  utterly 
destitute  of  poetical  merit,  retain  a  hold  on 
theatrical  auoiences  merely  because  they  are 
transcripts  of  painful  scenes  actually  occurring 
in  domestic  life.  But  these  are  not  poetry, 
although  constantly  mistaken  for  it.  So,  a^n, 
the  mere  narration  of  a  srand  and  surpnsing 
circumstance  is  not  poetry,  nowever  akin  to  poet- 
ical the  emotion  which  it  inspires.  Few  passages 
in  poetiy  retain  a  greater  hold  on  the  imagina- 
tion  than  the  well-known  accounts  of  Napoleon 
amidst  the  fires  of  Moscow,  or  the  sack  of 
Rome  by  Bourbon,  or  the  execution  of  Charles 
I.,  or  mere  descriptions  of  the  Alps  or  Niagara : 
the  most  prosaic  writer  who  treats  these  sub- 
jects, if  he  only  adhere  to  truth  and  bring  out 
its  striking  particulars,  cannot  fail  of  producing 
an  effect  which  may  be  termed,  as  regards  the 
reader,  poetical.    This  consideration  leads  us 
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to  the  great  characteristic  of  poetry,  which  is 
essentially  a  creative  art.  Its  operation  is 
*  making/  not  transcribing.  '  Imitation '  it  is, 
HS  Aristotle  defines  it ;  not  because  it  copies, 
but  because  it  has  its  model  in  nature,  and 
can  never  depart  far  from  it  without  losing  its 
character.  Lord  Bacon  explains  this  by  saying, 
that  poetry  '  doth  raise  and  erect  the  mind,  by 
submitting  the  shows  of  things  to  the  desire  of 
the  mind.'  The  imagination  alters  these  'shows 
of  things '  by  adding  or  subtracting  qualities ; 
and  poetry  brings  to  view  the  forms  which 
result  from  the  operation. 

But  Lord  Jeffirey  goes  on,  in  the  passage 
which  has  been  alr^y  quoted,  to  give  an 
analysis  of  the  elements  of  poetical  pleasure. 
'  This  pleasure,'  he  says,  '  may,  in  general, 
be  analysed  into  three  parts :  that  which  we 
receive  from  the  excitement  of  passion  or 
emotion ;  that  which  is  derived  from  the  play 
of  imagination,  or  the  easy  exercise  of  reason ; 
and  that  which  depends  on  the  character  and 
qualities  of  the  diction.'  The  first  two  are  the 
vital  and  primary  species  of  poetical  delight. 
This  analysis  may  lead  us  to  consider  the 
faculties  by  the  exercise  of  which  these  several 
pleasures  are  produced — ^faculties  widely  dif- 
ferent, yet  all  poetical;  some  of  them  more 
and  some  less  essential  to  the  production  of 
poetical  pleasure;  some  less  and  some  more 
conspicuous  in  different  poets ;  all  united  in 
hardly  any. 

1.  Imagination  is,  emphatically,  the  great 
poetical  faculty.  It  is  'the  first  moving  or 
creative  principle  of  the  mind,  which  fasluons 
out  of  materials  previously  existing  new  mate- 
rials and  original  truths.'  It  is  '  a  complex 
power,  including  those  faculties  which  are 
called  by  metaphysicians  conception,  abstrac- 
tion, and  judgment : '  the  first  enabling  us  to 
form  a  notion  of  objects  of  perception  and 
knowledge ;  the  second '  separating  uio  selected 
materials  from  the  qualities  and  circumstances 
which  are  connected  with  them  in  nature ;  *  the 
third  selecting  the  materials.  (Stewart:  see 
the  article  'Poetry'  in  the  Encgc,  Brit.)  Its 
operations  are  most  various,  and  it  exhibits 
itself  in  poetry  in  very  different  degrees  and 
forms.  It  may  shine  here  and  there,  chiefly  in 
comparison,  or  in  bold  and  pleasing  meta- 
phor, breaking  the  chain  of  a  narrative,  as 
m  the  Homeric  poems  and  the  earlier  poetry 
of  most  nations ;  it  may  hurry  image  on  image, 
connected  only  by  tnose  exquisite  links  of 
thought  which  are  present  in  the  mind  of  the 
poet,  in  daring,  compressed,  rapid  language,  as 
if  words  were  inadequate  to  its  expression,  as 
in  the  Hebrew  prophets,  in  ^schylus,  and  often 
in  Shakspeare ;  it  may  predominate  in  entire 
sustained  conceptions,  grasping  at  general  fea- 
tures, as  in  Milton ;  it-may  cling  more  closely  to 
the  *  shows  of  things,*  dwelling  in  particulars, 
reproducing  with  startling  vividness  images 
lit^e  altered,  .graphic,  and  minute,  as  in 
Dante ;  and  here  it  often  approaches  to  fancy. 
Imagination,  combined  in  a  greater  or  less  d^^ce 
with  thought  or  reflection,  but  with  little  of 
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the  other  j^tical  qualities,  produces  a  kind  of 
poetry  which  suits  the  taste  of  a  refined  and 
thoughtful  class,  but  has  little  hold  on  the 
general  mind. 

2.  No  distinction  has  p:iven  critics  more 
trouble,  in  the  way  of  definition,  than  that  be- 
tween imagination  and  fancy.  '  Fancy,'  it  has 
been  said, '  is  given  to  beguile  and  qoidcen  the 
temporal  part  of  our  nature ;  imag;ination  to 
incite  and  support  the  eternal.' — *  The  distinc- 
tion between  fancy  and  imagination/  says  an- 
other»  'is  simply  that  the  former  altogether 
changes  and  remodels  the  original  idea,  im- 

Eregnating  it  with  something  extraneous ;  the 
itter  leaves  it  undisturbed,  but  associates  it 
with  things  to  which  in  some  view  or  other  it 
bears  a  resemblance.'  Now  the  latter  is  an 
operation  of  thought,  wit,  or  ludgment;  and 
this  perhaps  may  lead  lis  to  a  right  conclusion. 
The  jpoetiy  of  true  fancy  is  merely  that  of 
imagination  '  at  a  lower  point  of  excitement/ 
or  employed  on  less  elevated  subject-matter. 
The  poetry  of  the  Midsummer  Nights  Dream^ 
for  instance,  may  be  termed  either  imaginative 
or  fanciful  with  equal  correctness.  But  there 
is  also  a  spurious  fan<^,  the  ofbpring  of  a  quick 
wit,  adopting  poetical  diction:  where  wit  is 
very  nearly  alhed  to  imagination,  yet  not  the 
same,  as  in  the  compositions  of  T.  Moore. 

3.  Lord  JeSeejt  as  we  have  seen,  associates 
with  the  pleasure  of  imagination  the  pleasure  de- 
rived from  *  the  easy  exercise  of  reason.'  This  is 
produced  chiefly  by  the  faculties  of  thought^ 
wit,  and  reflection.    It  may  indeed  be  doubtM 
whether  the  expression  of  thought,  however 
enei]getic  and  acute,  clad  in  corrent  poetical 
diction,  is  really  poetry.     Certainly  it  is  so,  if 
at  all,  in  a  very  inferior  degree  to  that  of  the 
imagination.    And  yet  when  we  reflect  how 
mucn  of  the  pleasure  which  we  derive  from 
verse  is  of  this  kind,  how  many  of  the  greatest 
names  in  the  history  of  poetry  are  distinguished 
for  this  alone,  and  tnat  one  great  literary 
nation  (the  French)  seems  to  have  placed  its 
idea  of  poetry  entirely  in  the  expression  of 
thought  and  feeling,  and  chiefly  the  former,  we 
can  scarcely  refuse  it  an  important  place.    It 
also  takes  many  shapes.     It  appears  in  the 
form  of  witty  or  acute  conceits,  as  in  Donne  and 
Cowley,  and  in  many  French  and  Italian  poets, 
nearly  allied  to  that  spurious  fancy  of  which 
we  have  sooken.     It  lightens  in   flashes  of 
high-minded  indignation  or  keen  sarcasm  in 
Juvenal;   assumes  a  still  loftier  moral  tone 
in  Persius,  and  often  in  Dryden,  mixed  with 
grave,  energetic,  powerful  reflection.    It  takes 
the   easier  tone  of  aeate   knowledge  of  the 
ways  of  man  in  the  Satires  of  Horace,  and  en- 
livens the  charming  narrative  of  Ariosto.    It 
often  assumes  a  rhetorical  character,  as  in 
Comeille  and  Lucan.     There  is  a  trivial  ex- 
periment by  which  the  difference  between  this 
and  imaginative  poetry  may  be  tested.     Turn 
both  into  prose  :  the  latter  retains  its  poetical 
character ;  the  former  seems  to  lose  it. 

4.  The  expression  of  passion,  sentiment,  or 
pathos,  is  the  most  common  and  uniTeml  of 
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all  sources  of  poetical  pleasure.  It  is  the 
very  soul  of  all  early  and  simple  poetry; 
it  pcrradcs  no  less  that  of  the  most  civilised 
commimities.  Yet  this  class  of  poetry  is  less 
truly  and  emphatically  poetical  than  the  imagi- 
native ;  although  more  popular.  The  pleasure 
occasioned  by  it  is  of  a  mixed  nature :  it  arises 
from  the  excitement  of  peculiar  sympathies, 
not  produced,  but  heightened  only,  bv  the  form 
in  which  that  excitement  is  conveyed..  This  is 
the  reason  why  mere  popularity  is  not  a  test  of 
the  excellence  of  poetry.  The  imcritical  reader 
calls  that  the  best  poetry  by  which  he  is  best 
pleased.  Devotional  poetry,  for  instance,  ap- 
peals to  a  universal  class  of  sympathies ;  and 
on  this  account  often  acquires  a  factitious  value. 
The  highest  attribute  of  a  poet,  in  this  branch 
of  the  poetical  faculty,  is  a  sensibility  to  all 
the  springs  of  our  passions,  joined  with  the  art 
of  expressing  it ;  these,  when  united  with  that 
power  of  personification  which  is  more  pecu- 
liarly the  dramatic  faculty,  produce  the  drama 
in  its  highest  and  noblest  shape,  such  as 
it  is  exhibited  by  Shakspeare,  and  by  him 
alone.  But  the  power  of  giving  language  to 
the  sentiments  of  any  common  and  elevated 
passion  is  by  itself  a  great  poetical  merit.  The 
passion  of  love  is  the  staple  of  numberless 
bards.  The  passion  for  war  or  conflict,  un- 
happily natural  to  man,  is  a  source  of  poetry : 
it  IS  impossible  not  to  perceive  in  Homer  and 
Scott,  independently  of  their  art  of  narration  and 
cneigy  of  description,  an  ejcultation  in  the  ani- 
mal excitement  of  the  imaginary  battle,  the 
certanunis  gaudia  of  the  savage  Attila,  pecu- 
liarly and  intensely  pocticaL  The  sentiment 
of  self-love,  the  natural  propensity  to  exhibit 
self  to  self  in  a  romantic  or  elevated  point  of 
view,  forms  a  great  part  of  the  charm  of  such 
a  muse  as  that  of  BjTon.  Again,  indepen- 
dently of  the  direct  expression  of  feeling,  there 
is  in  some  poets  a  general  colouring  derived 
from  it,  thrown  us  a  li^ht  veil  over  all  the  ob- 
jects presented,  which  is  a  singularly  attractive 
attribute.  Such  is  the  tinge  of  grave  and 
serious  tenderness  which  shades  the  poetry  of 
Sophocles  and  Virgil,  and  assumes^perhaps,  a 
more  feminine  character  in  that  of  Tasso. 

These  are  the  more  strictly  subjective  quali- 
ties of  true  poetry.  There  are  others,  of  a  more 
objective  character,  which  can  scarcely  be  said 
to  belong  to  it  strictly  as  poetry,  and  yet  can 
scarcely  be  excluded  from  a  general  review, 
such  as: — 

6.  The  dramatic  faculty,  of  which  we  have 
already  spoken,  which  seems  to  consist  in  acute 
powers  of  observation  of  the  varieties  of  human 
character,  together  with  the  nirer  power  of 
delineating  it  "ivith  such  force  as  to  bring  the 
imaginary  person  distinctly  before  the  reader. 
It  is  the  wonderful  and  unique  characteristic 
of  Shakspoure,  in  whom  all  individuality,  as 
lias  been  often  observed,  seems  absolutely  lost. 
If  wo  arc  to  look  for  a  second  to  Shakspeare 
in  this  high  faculty,  wo  shall  find  him,  among 
poets,  perlmps  only  in  Scott.  But  it'  is  a  power 
often  much  developed  in  writers  vho  are  not 
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poets  in  any  sense,  such  as  Le  Sage  and  I>» 
Foe. 

6.  The  descriptive  faculty  is  of  the  same 
kind ;  that  of  bringing  the  objects  of  external 
nature,  or  passing  scenes  of  whatever  sort, 
vividly  before  the  reader's  fancy.  When  the 
objects  or  scenes  so  represented  are  such  as 
the  painter  might  choose  with  advantage  for 
the  exercise  of  his  arty  the  faculty  is  properly 
termed  picturesque ;  though  that  word  is  often 
of  a  looser  acceptation.  It  is  obvious  that  this 
also  is  a  faculty  common  to  poets,  with  many 
others  who  are  not  so ;  but  sustained  energy  ci 
description,  as  in  the  Homeric  poems,  forms  a 
magnificent  groundwork  for  strictly  poetical 
ornament.  In  the  poetry  of  modem  times, 
especially  in  this  countiy,  and  in  Germany,  the 
description  of  external  nature  has  been  made 
subservient  to  the  purposes  of  imagination  and 
reflection  by  writers  of  high  genius;  and  this 
combination  peculiarly  characterises  the  taste 
of  the  age,  of  which  Wordsworth  and  Tennvson, 
in  veiy  different  mannexs,  may  be  dted  as  illus- 
trious examples. 

7.  Lord  Jefi&ey  ranks  last  the  pleasure  de- 
rived from  diction,  as  of  a  secondary  order; 
which  it  undoubtedly  is,  and  ^et  almost  essen- 
tial. The  highest  poetry,  without  beauty  of 
style,  is  rarely  or  never  popular,  while  the 
poems  of  Vir^l  owe  their  charm  chiefly  to 
beauty  and  fehcity  of  diction. 

8.  Lastly,  we  must  not  omit  the  pleasure  of 
melody,  not  essential  to  poetiy,  since  there 
may  be  poetry  without  verse;  not  always  a 
merit  of  the  poet  himself,  since  much  depends 
on  the  language — and  a  Greek  or  Italian  poet» 
cseteris  paribus,  will  ever  be  preferable  to  an 
English  or  German  one,  on  this  account  alone ; 
but  a  grace  which  heightens  the  charm  of  the 
noblest  poetzy,  and  sometimes  captivates  the 
sense  even  in  tiie  most  indifferent. 

Voffostemoii  (Gr.  irc^y,  a  beard,  and 
ffr^lMty,  a  thread).  The  genus  of  Labiate 
plants  which  yields  the  Patcmouly  scent  The 
plant  itself,  called  P.^tckauly,  is  an  unattrac- 
tive subshrubby  speaes,  foimd  wild  in  India 
and  Malacca.  The  odour,  which  is  peculiar, 
is  highly  popular  not  only  in  Europe  but  in 
India,  where  it  is  one  of  the  commonest 
perfumes  found  in  the  bazaars.  The  leaves 
and  young  tops  yield  by  distillation  the  vola- 
tile oil  from  which  essence  of  Patchouly  is 
prepared.  Genuine  Indian  shawls  and  In- 
dian ink  were  formerly  distinguished  by  their 
odour  of  Patchouly,  but  since  the  perfume  has 
become  common  in  Europe  the  test  does  not 
hold  good.  HI  effects,  such  as  loss  of  appetite 
and  sleep,  nervous  attacks,  &c.,  have  been 
ascribed  to  the  excessive  employment  of  Pat- 
chouly as  a  perfume.  It  is  called  Pucha-pat 
by  the  Malays.    [Patchouly.] 

Volndinff.  In  Scottish  Law,  a  species  of 
diligence  (i.e.  process),  whereby  the  property 
of  the  debtor's  movables  is  transferred  to  the 
credit  or.  Poindings  are  either  real  or  personal ; 
the  former  affecting  the  debtor  s  movables  on 
the  lands  to  which  the  debt  attaches,  the  other 
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Itia  moTHbleageneniU?.  The  effect  of  Tud  poind* 
iug  is  to  give  thp  user  of  it  right  to  the  rants, 

VolnMttlB  (after  M.  FtHniette,  its  i\i- 
covecer).  A  ganna  of  Euphorbiactir,  by  aonio 
botaniBta  included  in  Euphorbia  itself,  im.'- 
leatiiiK  chiefly  for  its  omamental  properties. 
It  produces  at  the  ends  of  its  shoots,  sanoniicl- 
Ingthe  inconspicuous  flowers,  a  number  of  lai-!je 
elliptic  scarlet  bracts,  which  render  it  eicei.J- 
ingl;  ornamental ;  and  smalt  plants  BurmouDtei 
by  a  coronal  of  these  highly  coloured  leivis 
ore  now  grown  in  large  numbers  for  the  floKtr 
markets,  being  all  the  more  Taluable  frijiri 
bearing  their  inflorescence  in  winter.  I 

Valnt  (lat.  ponctum).  A  steel  instrnmcnt 
uskI  by  eDgravers  for  trscing  the  work  on  a  ' 
copper  plate.  A  diamond  point  is  sometimes  \ 
OBcd  itt  gem-engraTing.  j 

PoctT.  In  Qeometir.  that  vhich  has  positiuii 
but  not  magnitude.  The  eitremities  of  a  Lin' 
tie  points.  It  is  sometimes  convenient  to 
consider  a.  paint  as  an  eTsnescent  circle  qf 
sphere.     Apoinl-drcU  has  thus  the  eqnatioii 

■nd  a  poinC-tpttre  the  equation 

PoDT.  In  Heraldry,  nn  ordinary  somewlmt 
resembling  the  pile  [Pile],  but  issuing  fnjm  , 
the  base  of  the  escutcheon  instead  of  tli.), 
ctiief:  seldom  used  in  English,  but  fr^^uently 
in  foreign  armories.  i 

PoWT.  lu  Mnsic,  a  character  used  bymajij- ' 
instead  of  the  dash,  its  chief  use  being  to  dis- 
tinguishthose  notesfromwhichan  intermedial''  ! 
effect  is  required  dissimilar  to  the  dash.  I 

Point  Slauk.  !n  Gunnery,  this  term  di  - 
notes  the  position  of  the  gun  when  so  pointi'l 
that  its  axis  produced  will  pass  through  tlic  , 
otject  aimed  at.  A  gun  may  therefore  Lc  ' 
point  blank  with  retcrence  to  an  object,  and  ' 
yet  not  bo  parallel  to  the  horizon.  The  poiiil 
ilatik  range  of  a  gun  is  the  ntnge  obtained  jil 
the  first  graie  of  the  shot,  when  the  piece  placi-d 
on  its  proper  carriage  is  flred,  with  the  service 
cbsige,  on  ahorizontoL  plane,  with  no  elevatioD.  I 

Taint  or  ^UI«zlon.     [iKrxEUoy.] 

Volnt  of  KDan  Zmpaot.  In  Bifle  prsi- 
tice,  the  point  farmed  by  the  intersection  i  i' ' 
two  lines  drawn  parallel  to  two  filed  bast~. 
horizontal  and  vertical,  generally  one  side  ainl 
the  botlam  of  the  target.  From  tiiese  bosi  ? 
the  horizontal  and  vertical  distances  of  each 
shot  are  measured,  and  tlifl  mean  distances  of 
all  the  shot  are  found  by  dividing  tho  sum  of 
the  distances  by  the  number  of  shot,  lini-n 
ore  then  drawn  at  these  mean  distances,  anil 
their  inlcraecUon  is  the  point  of  mean  impati.  ' 
ftnfn  which  the  distance  of  each  shot  i.s 
measured  1  diese  distances  are  added  together, 
and  their  sum,  divided  by  the  number  of  ah^t 
on  the  target,  gives  the  figure  of  merit.  Half  . 
a  diaffooal  of  £e  target  is  allowed  for  every  j 
•hot  Qiat  misses.  | 

Point*.  Small  fiat  pieces  of  cordage  pnt  ^ 
through  the  sails  in  horizontal  rows,  for  tlii^  i 
ptirpoae  of  reefing  them. 

PolBU  of  Uie  Conpnas.     [Cokpxm.]       ' "* 


.POINTS  OF  SUPPORT 
I     Polntn.  Coi^iiBBta.   [AKH^Bvomc  Buro ; 

CoiIJtTGA.TE   AKD   ISOLATED   PoUTTS.] 

Point*  of  tUvSlMBtobeozi.   In  Heraldry, 

j  the  nine  points  of  the  escutcheon  are  mailed  by 
,  letters  in  tho  entatlached  to  the  article  Hzbuj>- 
;  BT,  which  is  copied  from  those  in  the  ordinary 
I  English  works  on  ths  elements  of  the  science. 
j  They  are:  A,  deiter  chief;  B,  middle  chief; 
C,  sinister  chief  (Fr.  chef,  hmi);  D,  honour 
point;  E,  fees  point,  which  is  the  centre  of 
I  the  shield  (I^at.  fasda,  MI  or  «wA,  from  the  belt 
encircling  the  middle  of  a  man);  F,  nombril 

Ct  (navel);  G-,  deiter  base;  H,  middle 
;  and  I,  sinister  base.  It  will  be  ob- 
served, that  the  grester  part  of  these  Damn 
are  taken  &om  those  jKirts  of  the  human 
body  which  the  shield  was  token  figntatiTcly 
torepresenL 

Point*  of  Bnpport.  In  Architcctme. 
t^e  collected  areas  on  the  plan  of  the  piei^ 
walls,  columns,  &e.,  upon  which  an  edifice 
reets,  or  by  which  it  is  supported.  It  is  evident 
that  the  smaller  their  total  area,  compared 
with  the  superficies  of  the  whole  building,  all 
other  things  being  eqoal,  the  greater  ia  the 
skill  exhibited  by  the  architect;  and  this  for 
many  reasons,  not  the  least  of  vhich  is  the 
greater  economy  thus  attained.  But  it  is  ne- 
cessary in  all  coses  to  bear  in  mind  the  re- 
sistance of  the  materials  to  a  crushing  weight : 
which  circumstance  has  led  to  great  modifica- 
tions of  late  in  the  proportions  of  the  points  of 
support,  owing  to  the  introduction  of  metal  in 
bsilding  opemtions.  We  subjoin  a  table  of 
lome  few  buildings  in  Europe,  examined  for 
the  purpose  of  ascertaining  the  relative  area> 
of  their  supports  compared  with  the  area 
covered ;  arronged   in  (he  direct  order  of  the 

iporlion  of  the  latter. 
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VolntedArolilteotiire.   [Abchitectube.] 

Pointer  JOof.  The  Tariety  termed  Canis 
/amiiians  avicularius  by  Lmnsetu.  It  is  sup- 
posed to  haye  been  introduced  from  Spain. 
The  descendants  of  the  English  yariety  of 
pointer  when  imported  into  tropical  countries 
retain  the  acquired  instinct  of  pointing  to  the 
same  extent  as  their  ancestors. 

Vointerflf  The*  In  Astronomy,  the  two 
bright  stars  in  the  body  of  the  Great  Bear, 
which  point  to  the  pole  star,  and  enable  it  to 
be  readily  singled  out. 

VolBtiiiff.  In  Artillery.  [Ijlyixo  a  Gun  ; 
GumnBT.] 

Folaon  (Er. ;  Lat.  potio,  a  potion).  A 
poison  is  commonly  defined  to  be  a  substance 
which  when  administered  in  small  quantities  is 
capable  of  acting  deleteriously  on  the  body,  and 
in  popular  language  is  confined  to  substances 
which  destroy  life  in  small  doses.  There  are 
many  difBculties  in  respect  to  the  medical  and 
legal  definition  of  poisons,  which  are  discussed 
in  works  on  Toxicology,  more  especially  in 
reference  to  the  strict  meaning  of  the  term 
deadly  poison^  which  is  generally  used  in  in- 
dictments for  poisoning.    (Taylor  On  Poisons.) 

[TOXICOLOOT.] 

PoisoBf  ArroiWm  The  name  of  Arrow 
Poison  is  giyen  to  various  plants  with  which 
the  natives  in  different  parts  of  the  world 
poison  the  tips  of  their  arrows  to  render  them 
more  fatal  in  their  effects.  For  this  purpose 
the  juice  of  Euphorbia  hepfagona,  lirosa^  and 
ccretfoTTni^f  is  used  in  Africa,  and  that  of  E, 
cotinifoiia  in  Brazil ;  the  Wourali,  Ourari,  or 
Carana  poison,  derived  from  Strifcknos  toxifera^ 
is  employed  by  the  savages  of  Guiana;  and 
the  Tieut^  poison,  prepared  from  Stiyehnos 
Tieute,  by  the  Juvanose.  The  poisonous  juice 
of  the  Manchinccl,  Hippomanc  mancinelia,  is 
also  used  for  a  similar  purpose. 

PoUon  \irood«  The  name  given  in 
America  to  Khtts  venenata,  a  virulent  species 
of  a  poisonous  family. 

PoUon-fkuiB'.  The  superior  mazilhizy 
teeth  of  certain  species  of  serpents  are  so 
called,  which,  besides  the  cavity  for  the  pulp, 
appear  to  be  perforated  by  a  second  longituoi- 
nal  canal,  which  is  open  at  both  ends  and  re- 
ceives at  the  end  nearest  to  the  base  of  the  fang 
the  termination  of  the  duct  of  the  poi8on-glan£ 

The  tooth  consists  essentially  of  a  narrow 
and  thin  plate,  bent  upon  itself  lengthwise, 
and  with  the  approximated  margins  inherent 
together.  In  some  poison-fangs  the  line  of 
adhesion  is  visible  along  the  convex  side  of  the 
tooth.  There  is  generally  but  one  poison-fang 
on  each  maxillary  bone ;  but  sometimes  there 
are  a  few  additional  teeth  behind  the  principal 
fang.  The  fang  ordinarily  lies  recumb«nt ;  out 
when  the  serpent  is  about  to  strike  with  this 
weapon,  it  is  erected  by  a  rotatory  movement 
of  the  jaw,  and  the  poison-gland  is  at  the  same 
time  compressed  and  emptied  of  its  secretion, 
which  is  Injected  through  the  hollow  fiing  into 
tlie  wound. 

Polson-ii*Bds«    Those  glands  which  se- 
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Crete  an  acrid  or  venomous  liquor,  convey^ 
along  an  instrument  capable  of  inflicting  a 
wound,  arc  so  termed.  The  glands  at  the  liaea 
of  the  head  of  poisonous  serpents,  those  at  the 
base  of  the  hollow  jaws  of  the  centipede,  or  at 
the  aculeated  tail  of  the  scorpion,  that  com- 
municating with  the  sting  of  the  bee  and  with 
the  spur  of  the  omithorhynchus,  are  examples. 

Polaooa  (Ital.).  A  peculiar  vessel  with 
three  masts,  navigated  chiefly  in  the  Levant 
and  other  parts  of  the  Mediterranean. 

Polar.     Having  reference  to  poles ;  as  po* 
lar  circleSf  polar  regions,  polar  projection,  &c. 

Polar  Bear.  A  genus  of  bears,  dismem- 
bered from  the  true  bears  (  Urstis)  under  the 
title  Thalarctos  maritimus.  It  differs  from  its 
congeners  by  the  extreme  flatness  of  the  fore- 
head, as  well  as  by  the  proportions  of  the  limbs 
and  form  of  the  teeth.  It  inhabits  the  Arctic 
regions,  where  it  devours  a  greater  compara- 
tive amount  of  fish  and  fiesh  than  other  bears. 
The  chase  of  ^e  white  or  polar  bear  forms 
an  important  source  of  employment  to  the 
Esquimaux,  who  use  it  as  food. 

Polar  cnook.  An  optical  apparatus,  in- 
vented by  Professor  Wheatstone,  for  finding 
the  hour  of  the  day  from  the  polarisation  of 
solar  light. 

Light  refiected  from  the  atmosphere,  like 
other  reflected  light,  is  polarised  in  a  certain 
plane ;  and  it  is  found  that  the  light  reflected 
from  any  particular  point  of  the  sky  is  polar- 
ised in  the  plane  passing  through  that  point, 
through  the  sun,  and  the  eye  of  the  observer. 
Suppose  the  point  of  the  sky  under  observation 
to  b^  the  pole,  then  the  plane  in  question  is  one 
which  passes  (sensibly)  through  the  axis  of  the 
earth's  rotation,  and  consequently  the  angle 
which  it  makes  with  the  meridian  is  an  hour 
angle:  if,  then,  the  situation  of  this  plane  be 
determined,  the  hour  of  the  day,  or  time  from 
true  noon,  is  determined  also. 

Sir  C.  Wheatstone's  method  of  determining 
the  plane  of  polarisation  consists  in  attaching  to 
the  top  of  an  upright  pillar  a  gUss  plate,  held 
by  a  brass  ring,  and  directed  perpendicularly 
to  the  earth's  axis,  the  lower  half  of  the  ring 
being  divided  into  twelve  equal  parts  (which 
may  be  again  subdivided)  to  represent  the  ' 
hours.  A  conical  tube  is  fitted  into  the  brass 
ring,  so  that  its  axis  is  parallel  to  that  of  the 
earth.  The  upper  and  wide  end  of  the  tube  is 
dosed  by  a  plate  of  glass  having  a  star  of 
selenite  on  it,  and  a  ^icoVs  prism  is  attached 
to  the  lower  end.  The  principal  sections  of  thA 
thin  plates  of  selenite  which  form  the  star  are 
all  parallel,  and  inclined  at  an  angle  of  45^  to 
the  plane  of  polarisation  of  the  prism,  and  so 
placed  that  the  lamellae  simultaneously  appear 
colourless.  In  order  to  make  the  observation 
the  tube  is  turned  till  the  central  portion  of 
the  star  exhibits  the  maximum  of  ml  colour, 
when  a  black  line  drawn  on  the  glass  plate  in 
the  direction  of  a  principal  section  of  the 
lamellie,  and  serving  as  an  index,  gives  the 
position  of  the  plane  of  polarisation  of  tbo 
reflected  light,  and  consequently  indicatat  tha 
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hour.  Instead  of  this  apparatus,  Soleil  pro- 
posed to  use  a  polariscope  containing  two 
plates  of  quartz  of  opposite  rotation,  in  which 
case  the  situation  of  the  plane  of  polarisation 
becomes  known  by  the  equality  of  colour. 

The  polariscope  has  some  advantages  over 
the  sun-dial,  inasmuch  as  it  may  be  uied  some 
time  before  sunrise  and  after  sunset,  and  even 
when  the  sky  is  in  some  measure  clouded ;  but 
the  practical  use  of  the  instrument  appears  to 
be  subject  to  many  considerable  difficulties. 
(Annical  Report  on  the  Progress  of  Chemistryt 
^e.  vol.  iii.  part  i.) 
Volar  Ooordlnatos.  [CoosDnriLTES.] 
Volar  JOevelopable  of  a  Von-Vlaae 
Onrre.  The  surface  enveloped  by  its  normal 
planes.  The  generators  of  the  surface  or  the 
intersections  of  consecutive  normal  planes  were 
called  by  Monge  the  poiar  lines ;  they  are  per- 
pendicular to  the  respective  osculating  planes, 
and  pass  through  the  centres  of  absolute  cur- 
Tature.  Every  point  of  a  polar  line,  and  con- 
sequently every  point  of  the  polar  developable, 
is  obviously  equidistant  from  three  consecutive 
points  of  the  curve.  The  intersection  of  two 
polar  lines,  which  is  a  point  on  the  cuspidal 
edge  of  the  polar  developable,  is  equidistant  from 
four  consecutive  points  on  the  curve,  and  con- 
sequently the  centre  of  the  osculating  sphere,  or 
sphere  of  closest  contact  with  the  curve.  Since 
every  normal  to  the  curve  touches  the  polar 
developable,  two  intersecting  consecutive  nor- 
mals meet  each  other  on  a  polar  line,  and  the 
plane  of  the  two  contains  the  tangent  to  the 
original  curve  as  well  as  the  normal  to  the 
polar  developable.  From  this  it  follows  that 
the  cuspidal  edge  of  the  developable  formed 
by  a  series  of  intersecting  normals  of  the 
curve  is  a  geodesic ;  on  Uie  polar  developable 
it  is  also  an  evoluto  of  the  curve,  so  that  the 
polar  developable  may  be  re|;arded  as  the  locus 
of  the  evolutes  of  the  original  curve.  By 
unfolding  the  polar  developable  into  a  plane, 
the  original  curve,  which  is  an  orthogonal 
trajectory  of  its  tangen^ planes,  becomes,  as  it 
were,  condensed  into  a  point,  and  the  series  of 
evolutes  becomes  transformed  into  a  pencil  of 
rays  having  that  point  as  centre.  Tne  polar 
developable  also  contains  the  locus  of  the  centres 
of  absolute  curvature,  but  this  does  not  in 
general  form  one  of  the  series  of  evolutes,  since 
two  successive  principal  normals  do  not  intersect 
one  another,  but  touch  the  polar  developable 
at  consecutive  points  of  the  same  polar  line. 
We  may  mention  lastly  an  important  relation 
between  the  primitive  curve,  and  the  cuspidal 
edge  of  its  polar  developable,  viz.  the  angle  of 
contact  of  the  one  is  equal  to  the  angle  of 
torsion  of  the  other.  A  similar  relation,  how- 
ever, does  not  exist  between  the  radii  of  curva- 
ture and  torsion,  since  the  corresponding  ele- 
mentary arcs  of  the  two  curves  have  in  general 
different  lengths.  All  that  can  be  asserted 
with  respect  to  these  radii  is  that  the  rectangle 
tmder  the  corresponding  radii  of  curvature  is 
equal  to  that  under  tlie  radii  of  torsion.  The 
pMBT  developable  of  a  spherical  carve  is  a  cone 
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whose  vertex  is  at  the  centre  of  the  sphere 
with  which  all  osculating  spheres  coincide. 
The  polar  developable  of  a  plane  curve  is  a 
cylinder  standing  on  the  plane  evolute  of  that 
curve,  and  containing  all  its  non-plane  evolutes. 

[EVOLUI*.] 

Volar  Blatanee.  The  angular  distance  of 
a  celestial  body  from  either  pole.  Thus  we  liave 
north  polar  distance  and  south  polar  distance. 
The  declination  of  a  celestial  body  is  its  distance 
from  the  celestial  equator,  and  in  each  hemi- 
sphere is  the  complement  of  the  polar  distance. 

Volar  Ufflits.    [Attboiu  Bobbaus.] 

Volar  XHne  of  a  Von-Vlaaa  CSorwe. 
The  name  given  by  Monge  to  the  line  in  which 
two  consecutive  normal  planes  intersect  one 
another.    [Polab  Dbvblopable.] 

Volar  Seelproeal  of  a  Vlaiia  CSvrvo. 
The  locus  of  the  poles  of  its  tangents,  or  the 
envelope  of  the  polars  of  its  points,  these  poles 
and  polars  having  reference  usually  to  a  given 
circle.  The  polar  reciprocal  (or  reciprocal,  as  it 
is  more  frequently  called)  and  thie  primitive 
curve,  therefore,  are  reciprocal  polars  with  re- 
spect to  an  auxiliary  circle.  The  equation  of 
this  circle  being  written  in  the  homogeneous 
form: 

a:«+y*  +  *«— 0, 

the  polar  of  a  point  (,  17,   (,  will  have  the 

equation, 

and  the  equation  of  the  polar  reciprocal  will 
be  simply  the  expression  of  the  condition  that 
this  polar  shall  touch  the  primitive  curve.  The 
function  of  |,  11,  C  which  when  equated  to  zero 
expresses  this  condition,  belongs  to  the  class 
of  functions  called  tactinvariants,  and  in  this 
particular  case  the  function  is  called  the  red- 
procant  of  the  quantic  u,  where  u  at  0  is  the  equa- 
tion of  the  primitive  curve.  [Tactintabijlict 
and  Recipbocakt.] 

The  actual  calculation  of  the  reciprocant  is 
often  a  difficult  problem :  it  has,  however,  been 
effected  for  many  curves  of  higher  orders,  as  may 
be  seen  on  reference  to  Dr.  Salmon's  works. 

The  auxiliary  quadric  with  respect  to  whidi 
poles  and  polars  are  taken  being  a  circle, 
metrical  as  well  us  graphic  properties  of  curves 
may  be  easily  transform-  ^^ 

ed.  The  centre  of  the 
auxiliary  circle  (or  ori- 
gin) being  at  0,  the  poUir 
of  any  pcunt  fn,  on  the 
primitive  curve  u,  is  the 
perpendicular  to  om  at 
the  inverse  point  m^, 
where  om,om,m  k'*^ 
(radius)*.  The  locus  of 
mi,  therefore,  is  at  once 
the  inverse  curve  to  the 
primitive  and  the  pedal 
of  its  polar  reciprocal; 
in  other  words,  the  polar  reciprocal  is  the 
first  negative  pedal  of  the  inverse  of  the  primi- 
tive ;  or,  what  is  the  same  thing,  the  inverse 
of  the  first  positive  pedal.    In  ^is  manner  s 
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nMful  relation  is  established  between  three  im- 
portant classes  of  curves.  [Intsbsb  Curves 
and  Pedals.] 

The  polars  of  points  in  lines  are  obviously 
homographic  with  respect  to  the  points  them- 
selves, and  therefore  correspond  anharmonically 
to  the  latter ;  so  that  to  a  point  and  its  polar 
with  respect  to  any  conic  C  correspond,  re- 
spectively, a  polar  and  its  pole  with  respect  to 
the  reciprocal  conic  C.  The  piroperties  of 
reciprocal  conies,  however,  are  too  numerous  to 
be  here  enumerated,  and  are  fully  discusecd  in 
all  good  treatises  on  the  subject. 

In  the  same  way  the  pokr  reciprocal  of  any 
surfaco  S  is  the  locus  S'  of  the  poles  of  its 
tangent  planes,  or  the  envelope  of  the  polar 
planes  of  its  several  points,  with  respect  to  an 
auxiliary  sphere.  Tne  polar  plane  of  every 
point  m  is  perpendicular  to  the  radius  vector 
am,  and  cuts  the  latter  in  a  point  m,,  such  that 
om.o7)i^ = X;' «  const.  The  polar  of  every  line  is 
a  line  at  right  angles  to  the  former,  and  the 
shortest  line  between  the  two  always  passes 
through  the  origin.  Since  a  surface  S  of  the 
n***  oiSer  meets  every  line  in  n  points,  n  tan- 
gent planes  can  be  drawn  through  every  line 
to  the  reciprocal  surface  S' ;  in  other  words,  the 
latter  is  of  the  n«**  class.  If  one  of  these  sur- 
faces is  a  quadric,  therefore,  the  other  will  be 
80.  The  reciprocal  of  a  ruled  surfaco  is  an- 
other ruled  surface  of  the  same  order,  for  in 
the'  one,  since  an  infinite  number  of  tangent 
planes  pass  through  a  generator,  in  the  other 
an  infinite  number  of  points  will  lie  in  a  line, 
and  further,  the  order  and  class  of  every  ruled 
surface  are  equal — the  planes  being  all  tan- 
gent planes  which  are  orawn  through  an  ar- 
bitrary line  and  the  n  generator  of  the  surface 
which  it  meets.  The  polar  reciprocal  of  a  de- 
velopable is  a  non-plane  curve,  for  since  in  the 
former  the  tangent  planes  coincide  at  all  points 
of  a  generator,  in  tne  latter  the  points  of  con- 
tiict  uf  all  planes  through  a  tangent  coincide. 
Tlic  order  of  the  developable  is  again  the  same 
as  the  class  of  the  curve,  and  the  class  of  the 
developable,  or  number  of  tangent  planes 
through  a  point,  is  eoual  to  the  order  of  the 
curve.  To  the  cuspidal  edge  of  the  one  cor- 
responds the  developable  formed  by  the  tan- 
gents of  tlio  other,  and  so  on.  Finally,  the 
polar  reciprocal  of  a  cone  is  a  plane  curve. 

Polar  TrlaBffles.     [Sphxbioal  Tbioono- 

MKTRT.] 

PolarSf  Reoiprtioal.  [Recifbocal  Po- 
lars.] 

Polarisation  of  lA^t,  Ordinary  light  is 
regarded  as  consisting  of  ethereal  undulations 
occurring  in  every  conceivable  plane.  By  the 
reflection  of  such  light  from  certain  surfaces, jor 
by  its  transmission  through  certain  bodies,  these 
undulations  arc  made  to  take  place  in  one  or 
two  planes  only.  The  light  is  then  said  to  be 
polarised. 

The  polarisation  of  light  may  be  effected  in 
various  ways,  but  chiefly  in  the  following:  1. 
By  reflection  at  a  proper  angle  from  the  sur- 
faces of  transparent  media,  as  glass,  water, 
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&c.  2.  By  transmission  through  czytftftis 
possessing  the  property  of  double  refraction. 
3.  By  transmission  throuffh  a  sufficient  number 
of  transparent  uncrystallised  plates  placed  at 
proper  angles.  The  following  experiment  will 
serve  to  illustrate  the  first  of  these  modes,  and 
also  give  a  clear  idea  of  the  difference  between 
common  and  polarised  light. 

Let  A  and  B  be  two  metallic  or  pasteboard 
tubes  open  at  both  ends, 
and  fittmg  into  each  other 
so  as  to  turn  stiffly.  Into 
each  of  these  let  a  piece 
of  polished  glass  M,  N,  having  one  of  its  sides 
roughened,  and  bladcened  with  melted  pitch  or 
black  varnish  so  as  to  destroy  its  internal 
reflection,  be  fixed  in  such  a  position  that  its 
surface  shall  make  an  angleof  :)5^°  with  the 
axis  of  the  tubes.  Let  the  tube»  now  be  placed 
so  that  the  light  from  the  sun  or  any  luminary 
falling  on  the  plate  M,  shall  be  reflected  along 
the  axis :  and  let  the  tube  A  be  fixed  in  that 
position.  The  light  which  traverses  the  axis 
of  the  tube  will  fall  on  the  plate  N,  from  which 
it  will  be  again  refiected,  and  may  be  received 
by  the  eye,  or  on  a  screen.  The  apparatus 
being  thus  arranged,  let  the  tube  B  be  turned 
round  within  A,  carrying  with  it  the  refiector 
N,  which  in  its  revolution  will  always  preserve 
the  same  inclination  to  the  axis  of  the  tube ; 
and  the  ray  of  light  refiected  from  N  will 
describe  a  conical  surface.  Now,  on  attending 
to  the  ray  refiected  from  N,  it  will  be  observed 
in  the  course  of  the  revolution  constantly  to 
vary  in  intensity:  at  two  opposite  points  it 
will  acquire  a  maximum  of  intensity ;  and  at 
other  two  opposite  points,  intermediate  between 
these,  it  will  entirely  distippear.  On  comparing 
the  positions  of  the  reflecting  planes  at  the 
occurrence  of  these  phases,  it  will  be  found 
that  the  intensity  of  the  light  is  greatest  when 
the  plane  N  is  parallei  to  M,  and  that  there  is 
no  refiection  from  N  when  the  two  planes  are 
at  right  angles.  It  thus  appears  that  a  ray  of 
light  reflected  from  the  surface  of  glass  at  this 
particular  angle  of  3r)^<>  is  incapable  of  being 
reflected  a  second  time  from  a  similar  surface, 
perpendicular  to  the  former,  at  an  equal  angle 
of  incidence.  This  property  is  expressed  oy 
saying  that  the  light  refiected  worn  M  is 
^larised  in  the  plane  of  reflection.  It  has, 
in  fact,  acquired  some  property  or  modification, 
in  virtue  of  which,  while  it  pi*eserved  the  power 
of  being  again  refiected  in  the  same  plane,  it 
ceases  to  be  subject  to  the  ordinary  law  of 
refiection  in  a  perpendicular  plane. 

When  the  ray  reflected  from  M  is  received 
perpendicularly  on  a  tourmaline  plate,  it  will 
present  different  phenomena  of  transmission  ac- 
cording to  the  position  of  the  axis  of  the  plate, 
i.  e.  the  axis  of  the  crystal  from  which  the  plate 
was  cut.  If  the  axis  is  parallel  to  the  reflect- 
ing plane,  the  whole  of  the  light  will  be  trans- 
mitted through  the  plate ;  but  if  the  plate  be 
turned  round  in  its  own  plane  until  Uie  axis 
becomes  perpendicular  to  the  reflecting  plane, 
no  portion  of  the  light  will  be  transmittocL 
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From  these  experiments  it  appears  that  li^ht  1 
|)olari8ed  by  reflection  possesses  the  following 
characters,  which  are  invariably  found  to  be- 
long to  all  polarised  light,  in  whatever  way 
the  polarisation  may  have  been  produced:  1. 
It  is  incapable  of  being  reflected  by  polished 
transparent  bodies  at  certain  angles  of  inci- 
dence, and  in  certain  positions  of  the  plane  of ' 
incidence.     2.  It  is  incapable  of  bein^  trans-  [ 
mitted  by  a  plate  of  tourmaline  when  incident 
perpendicularly  upon  it,  in  certain  positions  of . 
the  plate  ;  but  it  is  readily  transmitted  by  it  in 
certain  other  positions,  at  right  angles  to  the 
former.  I 

The  polarisation  of  light  by  reflection  is  only  I 
effected  completely  when  the  light  falls  on  the 
reflecting  surface  at  a  particular  angle ;  and  it 
has  been  mentioned  that,  in  the  case  of  glass, 
the  angle  which  the  direction  of  the  ray  must 
make  with  the  surface  is  about  35^^,  or  the 
angle  of  incldeihce  (the  comx)lement  of  the 
former)  must  be  54^^.  Tbis  angle  is  tliere* 
fore  called  the  pofarising  angle  for  glass.  It  is 
different  for  different  substances ;  but  from  an 
extensive  series  of  experiments  with  a  great 
number  of  different  bodies,  Sir  Da\'id  Brewster 
found  the  following  remarkably  simple  and 
beautiful  relation  to  subsist  in  all  cases  be- 
tween the  polarising  angle  and  the  refractive 
power  of  the  medium,  viz.  The  tangent  of  the 
polarising  anale  for  any  medium  is  the  index 
of  refraction  oelonging  to  that  medium. 

All  reflecting  substances  are  capable  of  po- 
larising light  if  incident  at  proper  angles ;  but 
metallic  bodies,  and  bodies  of  very  high  re- 
fractive power,  like  the  diamond,  appear  to 
do  so  only  impcrfectlj',  the  reflected  ray  not 
entirely  disappearing  in  circumstances  when  a 
perfectly  polarised  ray  would  be  completely 
cxtingmshed. 

When  light  is  reflected  at  an  angle  greater 
or  less  than  the  polarising  anele,  it  is  partially 
polarised.  A  second  reflection  in  tlie  same 
plane  renders  the  polarisation  more  complete ; 
and  by  repeating  the  reflections  a  sufficient 
number  of  times,  it  may  be  polarised  at  any 
angle  of  incidence. 

The  second  method  of  effecting  the  polari- 
sation of  light,  above  mentioned,  is  by  trans- 
mission through  doubly  refracting  crystals. 
When  a  ray  of  common  light  is  separated  into 
two  by  double  refraction,  both  the  pencils,  at 
their  emergence  from  the  crystal,  are  found  to 
be  completely  polarised ;  but  in  different  planes, 
ut  right  angles  to  each  other.  This  may  be 
proved  by  receiving  them  on  a  reflecting  surface 
at  the  polarising  angle,  or  by  examining  them 
through  a  plate  of  tourmaline,  or  by  inter- 
posing a  second  crystal  also  having  the  power 
of  double  refraction ;   and  in  all  cases  each 

Sencil  will  exhibit  the  same  phenomena  as 
ght  polarised  by  reflection.  Let  a  ray  of  light 
fall  on  a  rhomboid  of  Iceland  spar,  it  will  be 
separated  into  two,  of  which  call  O  the  ordinary 
pay  and  E  the  extraordinary  ray.  Let  both 
pencils  be  received  on  a  second  rhomboid,  and 
the  following   phenomena  will  be  observed.  | 
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Wlien  the  rhomboids  are  in  similar  positionsv 
or  have  their  homologous  faces  parallel,  neither 
of  the  pencils  will  be  separatea  by  the  second 
crystal ;  but  O  will  produce  only  an  ordinary 
ray,  and  £  only  an  extraordinary  ray.  On 
turning  the  second  crystal  round  through  an 
angle  of  90^,  0  produces  only  an  extraordiuaiy 
ray,  and  E  only  an  ordinary  ray.  In  int4!rme- 
diato  positions,  each  pencil  is  separated  by  the 
second  crystal  into  two,  in  the  same  manner 
as  ordinary* light.  This  experiment,  which  was 
first  made  by  Huygens,  and  accurately  described 
by  him,  may  be  made  as  follows :  Take  two 
moderately  tnick  rhomboids  of  Iceland  spar,  and 
lay  them  down  (the  one  over  the  other)  on  a 
sheet  of  white  paper,  having  a  small  and  well- 
defined  black  spot  on  it  ^i^en  the  rhomboids 
are  so  placed  that  their  homologous  sides  am 
parallel,  the  spot  will  be  seen  double  through 
the  combined  crystals,  as  if  thej  formed  one 
piece ;  both  hna^es  will  bo  equally  bright,  and 
the  line  which  joins  them  will  he  parallel  to 
the  principal  sections  of  the  crystals.  This  is 
shown  at  A  in  the  figure  below.  If  we  now 
turn  round  the  upper  crystal  in  the  horizontal 
plane  from  left  to  right,  two  new  faint  images 
will  make  their  appearance,  as  at  K  Con- 
tinuing to  turn,  the  four  images  will  be  all 
equally  luminous,  as  at  C,  where  the  crystal 
has  been  turned  46°.  As  the  rotation  proceeds, 
the  two  original  images  become  extremely 
faint,  as  at  D.  When  the  crystal  has  bben 
turned  90°,  there  will  again  be  only  two  images, 
as  at  E :  two  new  faint  images  will  again  appear 
at  F.  At  G,  where  the  angle  of  rotation  is 
three  quadrants,  the  four  will  be  again  equally 

bright;   farther  on  ^ 

at  H  they  will  be-  |;  %••}  •*•  *>  :«  Jg  T*  •] 
come  unequal;  and  \*  c  d*   a     r   o   h    « 
at  I,  when  the  revo- 
lution is  precisely  180°,  they  will  all  coalesce 
into  one  bright  spot.    From  all  these  appear- 
ances it  follows  that  the  ordinary  raj  is  polar- 
ised in  the  principal  plane  of  the  crystal,  and 
the  extraordinary  ray  m  a  phme  perpendicular 
to  the  principal  plane. 

The  phenomena  produced  by  the  polarisation 
of  light  are  among  the  most  splenaid  and  sin- 
gular in  the  whole  range  of  physical  science. 
They  lay  open  many  new  views  of  the  consti- 
tution of  natural  bodies,  and  their  explanation 
constitutes  the  principal  part  of  the  theory  of 
light.  The  general  explanation,  according  to 
the  undulatory  theory  of  Lxokt  has  beenuius 
given : — 

*  Common  light  consists  of  undulations  in 
which  the  vibrations  of  each  particle  are  in  the 
plane  perpendicular  to  the  wave's  motion.  The 
polarisation  of  light  is  the  resolution  of  each 
vibration  into  two,  one  parallel  to  a  given 
plane  passing  through  the  direction  of  the 
wave's  motion,  and  the  other  perpendicular  to 
that  plane,  which  become  in  certain  cases  the 
origin  of  waves  that  travel  in  different  directions. 
When  we  are  able  to  separate  one  of  these 
from  the  other,  we  say  that  the  light  of  each  is 
polarised.  When  the  resolved  Tibxataon  parallel 


POLAEISCOPE 

to  the  plane  is  preserved  unaltered,  and  that 
perpendicular  to  the  plane  is  diminished  in  a 
given  ratio  (or  rice  TersA),  and  not  separated 
from  it,  we  say  that  the  Ught  is  partially  po- 
larised.'   (Air/s  Mathejnatical  Tracts,  p.  339.) 

Circular  Polarisation  is  produced  when  light 
is  twice  totally  reflected  from  the  second  sur- 
faces of  bodies  at  their  angle  of  maximum 
polarisation.  It  may  also  be  produced,  as  was 
discoyered  by  Arago^  by  the  passage  of  light 
through  rock  ciTstal;  or,  as  discovered  by 
Biot  and  Seebeck,  throng  certain  fluids,  as 
oil  of  turpentine,  oil  of  laurel,  solution  of 
sugar,  &c.  • 

EUiptio  Polarisation  is  produced  by  reflexion 
from  the  polished  surfaces  of  metals  at  angles 
included  between  70°  46'  and  78®  30';  gold 
having  the  least  and  tin  the  greatest  polarising 
angles.  This  property  was  discovered  by  Sir 
David  Brewster. 

The  polarisation  of  light  by  reflexion  was 
accidenuy  discovered  by  Mains,  a  French  en- 
gineer officer,  in  the  year  1810 ;  and  the  phe- 
nomena, which  appeared  the  most  remarkable 
of  any  that  had  yet  been'  observed,  both  on 
account  of  their  splendour  and  their  intimate 
relations  with  the  more  interesting  parts  of 
physical  optics  and  the  theory  of  &gnt,  soon 
(egan  to  be  studied  with  great  care,  and  to  be 
varied  in  every  possible  way,  by  Mains  himself, 
by  Biot,  Arago,  Dr.  Young,  Seebeck,  Sir  David 
Brewster,  Sir  John  Herschel,  and  many  others. 
But  the  writer  who  beyond  all  doubt  con- 
tributed most  to  connect  them  with  theory,  and 
to  show  their  mutual  relations  and  dependen- 
cies, was  Fresnel,  whose  success  in  deriving 
them,  by  k  priori  reasoning,  from  the  principles 
of  the  undulatory  hypothesis  of  light,  was  bo 
complete  as  to  place  the  evidence  of  the  truth 
of  that  theory  on  almost  the  same  footing  of 
credibility  as  that  of  gravitation  itself.  Ana- 
logous phenomena  to  those  of  the  polarisation  of 
light  have  been  found  to  belong  also  to  radiant 
heat.  Dr.  Forbes,  Principal  of  the  University 
of  St.  Andrew,  who  has  been  one  of  the  most 
successful  investigators  in  this  interesting 
department  of  physics,  has  shown  that  heat 
is  polarised  both  by  reflection  and  refraction. 
He  has  also  succeeded  in  depolarising  heat, 
and  thereby  proved  that  heat  possesses  the 
property  of  double  refraction. 

(Mains,  Thiorie  de  la  Double  Rif radian ; 
Fresnel,  Mimdres  de  Flnstitut,  1824,  182G, 
1827;  Herschel's  'Treatise  on  Light,'  Encj/. 
Metr.;  Brewster^s  *  Optics,'  Cabinet  Cyclopadia ; 
various  papers  in  the  Phil,  Trans,  from  1813 
tol819;  yfntts*BDictofChcmistrf/,  art.*Light;' 
and  the  various  scientific  journals.) 

Volarlscope.  Any  apparatus  or  instrument 
by  means  of  which  it  can  be  ascertained  whether 
light  is  in  ita  ordinary  state  or  has  been  polar- 
ised. This  may  be  done  in  various  ways.  The 
polariscope  proposed  by  Arago  is  farmed  of  a 
tube  closed  at  one  extremity  by  a  plate  of  rock 
crystal  cut  perpendicularly  to  the  optical  axis, 
ai^  about  five  millimetres  (or  a  fifth  of  an 
inctk)  in  thickhess,  and  having  at  the  other  end, 
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where  the  eye  is  applied,  a  prism  possessing 
the  property  of  double  reduction  placed  trans- 
versely to  the  axis  of  the  tube.  A  beam  of 
polarised  light,  after  passing  through  the  plate, 
;  IS  decomposed  by  the  prism  into  two  others, 
which  are  polarised  at  right  angles  to  each 
other,  and  exhibit  the  complementary  colours, 
varying  with  the  position  of  the  prism. 

Polarity.  In  Physics,  that  property  of 
bodies  in  consequence  of  which,  when  at  liberty 
to  move  freely,  they  arrange  themselves  in 
certain  determinate  directions,  or  point,  as  it 
were,  to  given  poles.  Thus,  an  iron  bar  acquires 
polarity  bpr  magnetism,  and,  when  suspended 
from  a  single  point,  arranges  itself  in  the 
direction  of  the  magnetic  meridian,  or  points  to 
the  magnetic  poles  of  the  earth. 

Pole  (Gr.  ir6\os).  In  Surveying,  a  measure 
of  length,  containing  16|  feet  or  6^  yards;  it 
is  the  same  as  rod.  Sometimes  tno  term  is 
used  as  a  superficial  measure ;  a  square  pole 
denoting  5J  x  6J  yards,  or  30J  square  yards. 
For  the  meaning  of  the  term  pole  as  used  in 
geometry,  see  Cooadimates,  and  Poles  and 
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Pole  Star.  The  pole  star  of  a  planet  is 
the  star  towards  which  either  end  of  its  axis  of 
rotation  happens  to  be  directed  at  any  particular 
epoch.  Thus  the  earth's  axis  prolonged,  at  the 
present  time  towards  the  north,  passes  by  a 
star  in  the  constellation  Ursa  Minor,  which  is 
thence  called  the  pole  star,  or  Polaris.  Similarly, 
the  axis  prolonged  southwards  passes  through 
the  QcmsteUation  of  the  Southern  Cross. 

Of  course,  the  place  in  which  the  pole  star 
of  any  planet  will  be  found,  depends  upon  the 
inclination  of  the  axis  of  that  planet  to  the 
plane  of  the  ediptic,  and  the  direction  of  that 
inclination.  Ck>nsequently,  if  wo  know  the  pole 
star  of  a  planet,  wo  know  these  two  elements 
of  the  planet's  equator. 

In  the  case  of  the  earth,  owing  to  the  phe- 
nomena of  precession  and  nutation,  the  pole 
star  is  continually  changing.  K  the  axis 
remained  parallel  to  itself,  the  pole  star  would 
always  be  the  same;  but  we  know  that  it 
varies  in  direction,  still,  however,  preserving 
the  same  angle  with  the  ecliptic,  in  such  a  way 
as  to  describe  an  entire  cone  in  an  intarval  of. 
about  24,450  years ;  so  that  at  the  end  of  this 
period,  the  equinox,  having  accomplished  an 
entire  revolution  on  the  terrestrial  orbit,  returns 
to  occupy  its  initial  position.  The  terrestrial 
axis,  in  executing  this  slow  movement  on  the 
surface  of  the  starry  vault,  describes  a  complete 
circle.  The  celestial  poles,  therefore,  are  in- 
cessantly variable.  In  fact,  the  northern  pole, 
now  quite  near  the  pole  star,  is  still  approaching 
it.  This  diminution  of  angular  distancn  will 
continue  until  the  year  2120,  when  th^  will  not 
bo  more  than  half  a  degree  apart  'Tliis  epoch 
passed,  the  pole  will  recede  ffom  Polaris,  will 
pass  from  the  Little  Bear  to  Cephcus,  then 
over  the  borders  of  the  Swun.  In  1 2,000  years, 
the  bright  star  nearest  to  the  north  pole  will 
be  V^ega  in  Lyra,  which  will  then  play  the 
part  of  pole  star;  Canopus,  in  the  southeni 
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sky,  will  be  eqaally  found  in  tlie  iddnity  of 
the  other  pole. 

Poleft  (Gr.  96\os),  In  C^metiy  and 
Astronomy,  the  extremities  of  an  axis  of 
rotation  of  a  sphere  or  spheroid.  In  Spherics, 
the  poles  of  a  great  circle  are  the  extremities 
of  the  straight  line  perpendicular  to  the  plane 
of  the  circle,  and  passing  through  its  centre. 
The  poles  of  ike  ecUptie  are  the  points  about 
which  the  stars  are  carried  by  the  slow  motion 
of  the  precession  of  the  equinoxes;  the  poles  of 


the  equator,  ot  poles  of  the  world,  are  the  two 

S»ints  about  which  the  stars  perform  their 
umal  rotation ;  the  poles  of  the  korixon  are 
the  lenith  and  nadir;  the  poles  of  the  ineri- 
dian  are  the  points  of  the  horizon  due  east 
and  west. 

Poles.  In  Physics,  the  points  of  a  body 
in  which  its  attractive  or  repulstve  onergy  ap- 
pears  to  be  concentrated.  Thus,  the  poles  of  a 
magnet  are  the  opponte  points  in  which  the 
magnetic  force  is  most  strongly  manifested. 
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